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BRITISH AMMUNITION — ITS CONSTRUCTION 
AND USE. 


No. IL. 


Journats from the German and French war are daily 
reminding us of the extent to which science has developed 
missiles of destruction, and our minds are naturally brought 
to such a temper as to study with interest these implements 
of death. Nor is such a study, morbid asit may seem, un- 

rofitable; for surely it cannot but be good to look war in the 
and know well the meaning of the science we so many 
of us take up and practise as a pursuit—we had nearly said 
asa pastime. Thus it is well to understand the action and 
principle, not only of the especial projectile we personally 
may intend to discharge, but also of each class of missile 
that is likely to be brought to bear on us. 

Perhaps we canvot do better than remind our readers of 
the part now taken by each description of fire, and, as it 
were, map out the general character of a battle, in order to 
discuss each projectile and the manner in which it is effect- 
ing its work. We may suppose, then, that we have the 
cordons of skirmishers in front of each army, availing 
themselves of every means of obtaining cover, and dealing 
out what we may call “individual destruction,” both to 
each other, and, where opportunity offers, to the officers 
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LOADING PROLECTILES 


well-proportioned service projectiles, that is the centre of 
vity is a little behind the centre of the figure. The 
» rae of the exact reason for all these proportions 
is such as cannot here be attempted, for as most of our 
readers are aware the subject of the flight of projectiles is 
of such magnitude as to require to be dealt with by itself. 
For the conditions affecting the path of projectiles in air, as 
well as in penetration, the reader is referred to Major- 
General Maievsky’s mathematical investigations given in 
the “‘ Revue de Technologie Militaire,” and also to the series 
of papers by Mr. Mallet given in THz Encineer, com- 
mencing in the number of January 2nd, 1867, where this 
abstruse subject will be found dealt with in the most able 
manner. To return to the shell before us, its dimensions 
admit of its containing a bursting charge of 2 1b. 40z. of 
wder, the interior being completely filled. It has been 
‘ound necessary to line it with lacquer in order to prevent 
premature explosion of the powder from friction against 
the iron of the shell in rapid rotation during its flight. 
Like other projectiles of the Armstrong breech-loading 
system, this shell has a lead and antimony coat to take the 
grooving of the bore; the coat is attached by means of zinc, 
and the union of this metal with both the iron and lead is 
very complete, except under peculiar conditions, when a 
remarkable electrolytic action takes place, which is suffi- 
ciently interesting todeserve notice; indeed, 
. a paper has been written on it by Mr. 
Abel, the chemist of the War Department. 
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and men ofjthe‘heavier?formations 
in rear, their line ever changing 
and accommodating itself to the 
circumstances of the moment, oc- 
casionally opening or receding on 
the advance of bodies of cavalry 
and infantry. Then, in the narrow 
roadways, or at bridges and points 
of importance, where they may be 
brought to bear on any compact 
formation at a short range (say, 
under 800 yards), we have mitrailleurs, either masked | 
and suddenly opening fire on occasion, or else placed | 
under the actual protection of temporary earthworks. | 
At longer ranges are horse and light field artillery, 
rapidly shifting and firing shells at unknown and 
varying distances, and, on the enemy advancing to 
close quarters, pouring home what Lord Clyde called 
“domestic case.” Finally in rear, placed like bastions on 
a line of defence, or, on special occasions, massed to con- 
centrate a crushing fire on some strong or important point, 
are the heavy field batteries, or batteries of position, employ- 
ing their heavy common shell at matériel, and larger shells 
of the cn te and segment class at troops in strong posi- 
tions or undercover of buildings; here the fire is continuous 
and the range constant. 

To commence with the most systematic firing, that of 
the heavy batteries. In our own service we may take the 
40-pounder breech-loading Armstrong battery as a good 
type, and one embracing every kind of projectile likely to 
be met with, to which may be added the fact that the 40- 
— gun e-<¥ to be the very best of the breech- 
oading system, for it is large enough to exhibit the advan- 
tage of keeping the detachment as far as possible under 
cover, while its breech-closing fittings are neither pon- 
derous nor liable to injury ; and, further, its projectiles are 
well proportioned and carry with remarkable accuracy. 
These projectiles are common shell, segment shell, shrapnel 
shell, and case shot. In describing these in succession we 
may commence with the common shell. 

This may be seen in Fig. 1, where asection is shown with 
the pa percussion fuze designed by Sir W. Armstrong. The 
shell may be fired with the time fuze given below, or with 
another percussion fuze, availablealso forsmooth-bore shells. 
We do not now propose to discuss the details of the fuzes, but 
only their action on the shells, and it is sufficient to remark 
that this percussion fuze, in common with all those for the 
larger calibres, requires violent impact to explode it, and so 
is not suited to act on graze, but rather to burst the shell, 
after inflicting a heavy blow on “ matérie!” such as a gun- 
carriage, or after penetrating some depth into earth or 
masonry. The shell is about three calibres long, two to 
three calibres having been found to be the best shooting 
length with the twist and charge of this gun. In other 
words, 5 Ib. of powder with a spiral of 363 calibres gives 
sufficiently rapid rotation to keep a shell of this length 
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The action is caused by the salammoniac 
used to clean the shell forming chloride 
of zinc, which retains water even at the 
high temperature at which the coats are 
given ; this afterwards forms oxychloride 
of zinc, the hydrogen of the water being 
given off in the form of a bubble or blister 
of gas beneath the shell’s coat. The action 
of the shell is simply explosive, accom- 
panied, as has been noticed, with con- 
siderable penetration ; it would be em- 

loyed, if required, to breach or to fire 
buildings ; for after the velocity of the 
shell is expended there remains the explo- 
sive power of the bursting charge. 
Farther, the pieces of the shell are blown 
in all directions, and not all to the front, 
as in missiles for the personnel of an enemy 
in the open field ; it is therefore of value 
for searching behind cover. Being the 
most powerful explosive and iucendiary 
projectile ag | to be used in the field, 
it supersedes howitzer shell, the use of 
which can hardly be better instanced than 
in the burning of Hougomont by Jerome 
Buonaparte in his attempt to dislodge the 
Fusilier Guards. 

Next to the common shell comes the 
Armstrong segment, which we give in 
longitudinal section in Fig. 2 with the 
Boxer breech-Joading time fuze used with 
it. This shell is of a peculiar construction, 
well-known probably to many of our 
readers; it is designed to unite penetrative 
and dispersive powers; originally, indeed, 
it was proposed as a universal projectile 
applicable to all purposes. It consists of 
a thin cast iron shell, in which are built 
up iron segments in the manner shown 
in the figure, the base being closed by a 
disc of iron pressed in and sealed up with 
lead and antimony, with which also this 
projectile, like the common shell, is coated. 
The same alloy also is allowed to run in and fill up all 
the interstices between the segments. The head of the 
shell is weakened by four internal grooves forming lines 
of least resistance. 

This construction is adapted for penetration, for the 
arched structure of the segments well supports the outside; 
indeed, looking at the transverse section given in Fig. 3, 
and considering the act of penetration, we are forcibly 
reminded of a railway tunnel. On the other hand, it is 
easily shivered by a comparatively small bursting charge 
(13 0z.); it is, of course, intended like shrapnel to injure 
troops, but its action is different, fpr the central position of 
the bursting charge causes an immediate po of the 
segments into what is termed a “wide cone of dispersion.” 
Hence the shell is hardly suited to the action of a time fuze 
in the air, for it should, to obtaip good results, be burst 
within thirty yards of the object, and a time fuze can sel- 
dom be set to such a nicety; the segments, in fact, dispersing 
and soon lodging in the ground instead of grazing. Its 
action may be described as very local, and calculated to 
tell best with a percussion fuze, exploding either on impact 
on or close to the object aimed at. i is not, however, the de- 
sign of either the pillar percussion fuze, or the other referred 
to above, to act on graze, for both were introduced for sea 
service, and specially constructed not to explode on passing 
through or striking a wave, hence they will not generally 
act on ze on land. With either, the shell would, no 
doubt, be very effective against men between the decks of 
a wooden ship, but in the field the power of the segment 
shell would be best displayed against troops under cover of 
buildings; indeed, it was used in this particular way in 
China with great success. It will penetrate through 
even a thick stone wall, and then distribute its segments 
well inside, and this may be effected with the time fuze 
depicted in the shell in the figure, for this on direct impact 
is split or driven into the fuze hole so as to explode the 
charge. It is scarcely likely that this projectile would be 
used against us by a foreign nation, for, although well 
spoken of in Prussia and tried by Denmark, it does not 
appear to have been generally adopted. So much, then, 
for the projectiles specially designed for the “ matériel” of 
the enemy and the troops strongly under cover, 
We have next to on to those likely to be used by 
artillery against formations of men in the open field— 
a subject which we propose to fully consider in our next 
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steady in flight. The balance resembles that of almost all 
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AN INDIAN PUBLIC WORKS SCANDAL. 

Se annie te mat of our readers that some time 
back the Gevernment of India issued a notification prohibiting 
the receipt of bribes by civil engineers in their service, and 
which was therein described as a “ recognised ice of the 
profession.” No specific charge was then brought against any 
one in the Government service, but it was levelled generally at 
members of the civil engineering profession, and was, at the 
time, supposed by some to have originated in the desire of 
Royal Engineer officers of the Indian Public Works Department 
to keep civil engineers from sharing with them the higher ap- 
pointments in the service by thus ignominiously sullying their 
reputation. Whatever, however, may have been the origin of that 
notification, when the matter was taken up by the Institution 
at home, not only was no attempt made to substantiate its 
assertions, but its real and palpable meaning was explained 
away in what must have been at best considered by all to have 
been a weak and unsatisfactory manner. We now have before 
us a long resolution by the Government of India, under date the 
30th of November last, concerning the officers of the Allahabad 
circle of the Public Works Department, in which are included 
officers of the Royal Engineers, the Royal Artillery, and the 
staff corps, regarding whose intelligence, zeal, and professional 
capabilities the Governor General comments in anything but 
flattering terms. Thus it is stated, “ His Excellency in Council 
further considers that it is a blot in the administration of the 
Public Works Department in the North-Western provinces, for 
which the Chief Engineer must be held mainly responsible, that 
officers who evidently were physically unfit fur the proper dis- 
charge of their duties should have been allowed to retain their 
charges.” And again, “ His Excellency in Council deems it 
right here to record his opinion that all heads of departments 
fail in their duty when, under any circumstances whatever, they 
sanction, directly or indirectly, the retention in active employ- 
ment of any officer who is physically or mentally unfit for the 
proper discharge of his duty.” The officers to whom these 
remarks are specially applicable are further mentioned by name, 
and made to atone for their several shortcomings by removal 
from the Public Works Department, suspension of promotion, 
and dismissal. Whilst sincerely regretting that circumstances 
should have rendered it necessary for Government to mark its 
displeasure with any officers of the Indian Public Works Depart- 
ment, we are glad to find that in this instance the delinquents 
were not civil engineers. 

As the whole subject is somewhat instructive as to the manner 
in which public works are carried out in India, we shall now 
briefly record the circumstances under which the censures above 
referred towere passed. It appears that in June last the attention 
of the Governor-General was drawn to a report in the public 
papers that an accident, accompanied by loss of life, had occurred 
to one of the buildings in course of construction at the gun 
carriage factory at Allahabad. A committee was accordingly 
appointed to investigate the matter, and they were directed not 
only to report on the causes which led to the catastrophe, but 
also to examine all the other buildings of the new factory, and 
further to inspect any buildings at Allahabad constructed lately 
wholly or in part by the same agency as that employed on the 
buiiding which had failed, and to examine and report separately 
on the general condition of the new soldiers’ barracks accident. 
The committee report that the whole “will require considerable 
works of repair and renewal,” even before they are actually 
completed. The report fully justifies the minute of the 
Governor-General in Council, who “desires to record that he 
has reviewed with great sorrow the deplorable history of negli- 
gence, incapacity, and corruption—negligence in the conduct of 
every superior officer who was connected with the supervision 
of these buildings from the beginning—incapacity to a greater 
or less extent of almost every subordinate concerned in the work 
of construction—corruption on the part of those who supplied 
the worthless materials ; and it is impossible to avoid the sus- 
picion that some of the inferior subordinates must also have 
been aware of the organised system in the adulteration of the 
lime which was practised throughout.” 








PARKER'S AIR JET STEAM ENGINE. 

Reapers of this journal can hardly be unaware of the 
fact that some years ago the late Mr. Parker, of Camberwell, 
invented an engine in which a mixture of air and steam, instead 
of steam alone, was used to produce motive power. Mr. Parker's 
brother took up the matter after the death of the inventor, and 
during the year which has just elapsed he has pushed the inven- 
tion energetically. We have already fully described the way in 
which the steam is mixed with air, and we have given as well 
particulars of two experiments which we carried out to test the 
value of the system.* Both the engines used being very small, 
and the results obtained therefore open to criticism, we have the 
more pleasure in placing before our readers the following parti- 
culars of an experiment conducted on a larger scale, and differ- 
ing especially from the others to which we have alluded in the 
fact that we were enabled to take diagrams from time to time 
during the whole trial. 

The engine is one of Tangye’s patent engines, exhibited for the 
first time, we think, at Islington, in December, 1869. It some- 
what resembles the Allen engine in general form, and is very 
well made and designed. The cylinder is 8in. diameter, with a 
piston stroke of 16in. The cylinder and valve chest are well 
lagged ; the valve, as will be seen from the annexed di 
fairly well set, and upon the whole we are justified we think 
in taking the engine as a very favourable specimen of the best 
type of horizontal commercial engine. No special precautions, 
however, are taken tc retain heat, such as jacketing the cylinder; 
nor is there a special cut-off valve. The bviler is by Middleton, 
of the vertical class, with a couple of cross tubes. It is of ample 
size—large enough to work the engine up to 20-horse power indi- 
cated. The engine is used to drive hydraulic machinery just 
erected at Notting-hill by Mr. Bodmer, for the manufacture of 
compressed sand bricks. 

As the engine has but one cylinder, an equalising chamber 
about equal in capacity to the cylinder is fixed on the valve 
chest, constituting, in fact, an enlargement of the steam pipe 
about 3ft. long. It is clothed with felt, but both the steam and 
air pipes, over 20ft. long, are unclothed. Either steam alone or 
steam and air can be used at pleasure. The steam pipe is 
fitted in the ordinary way, and requires no special mention. The 
air-and-steam pipes are so arranged that the jets, seven in num- 
ber, are fixed in the side of a short length of vertical tube run- 
ning down the side of the boiler, and deliver into another and 
similar tube close to the first. Both tubes are fitted with pres- 
sure gauges. The tube containing the mixture of steam and air 
has, in the engines previously constructed by Mr. Parker, been 
led through a small coke fire to take up the superfluous moisture 
due to the condensation which ensues when the steam gives up 
some of its heat to the air. But in the preseat case the coke 
fire is dispensed with, and the air-steam pipe is returned to the 








* See Tus, Enquvegr for May 6th and October 7th, 1870. 
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boiler, and coiled once round in the steam space to impart the 

uisite warmth ; but the surface is not sufficient, and we may 
here state that both the steam alone and the mixture of steam 
and air were saturated with water when they reached the 
cylinder, owing to the coldness of the atmosphere and the want 
of clothing on the pipes. 

It was a consequence of the peculiar arrangement of the 
water tank from which the feed pump drew, and which contains 
a feed heating apparatus, that it was impossible to weigh or 
measure directly the quantity of water fed into the boiler. The 
time at our disposal again was too limited to permit of any 
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confirm those obtained in previous experiments. If Mr. 
Parker would clothe his steam and air pipes, and 
lead the pipe containing the mixture in the formof a coil, through 
the lower part of the uptake, so as to dry his mixed air and steam 
thoroughly—doing which would iavolve no risk or com- 
plication of any sort—we have no doubt he could do even much 
better than he has done. It will be seen that the increased 
power developed by the mixture, as compared with steam alone, 
is due to the fact that the engine ran faster with air and steam 
than with steam alone against a constant resistance. This is 
again due to the fact that the average pressure in the cylinder 
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fair comparison being made between the two systems of work- 
ing with steam alone, and with steam and air combined. As 
regards the consumption of fuel, we therefore carried out the 
experiment in the following way :—A pulley on the fly-wheel 
shaft was fitted with a roughly made Prony brake, the parti- 
culars of which it is unnecessary to describe. The load remained 
unaltered during the experiment, and for all practical purposes 
it may be considered that the resistance opposed to the rotation 
of the crank shaft was constant, the slight variation which 
occurred from time to time as the lubrication varied affecting one 
experiment as much as the other. No attempt was made, for the 
reasons stated, to measure the consumption of coal. The boiler 
was pumped up until there were 3'sin. of water in the glass. Great 
pains were used to secure accuracy in measuring the height of 
the water, and the limit of error was practically extremely small. 
The steam was then brought toa pressure of 541b, to the square 
inch in the boiler, and the engine was run with steam until the 
water just disappeared from the glass, great care being taken 
to ascertain the moment of disappearance with precision. 

The boiler was then pumped up again to the same level as 
before, anda new experiment begun with steam and air com- 
bined. The results of both trials we give in the annexed table, 
which we supplement with four diagrams, fac similes of four 
taken at haphazard from a number. They were all taken from the: 
back of the cylinder, but two have been reversed to save space. 

We think it best to leave our readers to form their own 
opinions and draw theirown conclusions almost without comment 
from us. It will not be amiss to state, however, that the results 





was a little higher, owing no doubt to the expansion curve being 
less depressed with the mixture of air and steam than with 
steam alone. The calculations we give below are made from 
diagrams almost precisely similar to those we reproduce. 


Results of Experiments with Parker’s Steam Jet Air Engine, Jan. 3rd, 1871. 
Steam only. h. m. 
Engine started F ae es = 8 . 1°54 
Engine stopped vs ~ ve = ee eo « 236 
Running time . 0°41 
Revolutions per minute 73°17 
Total number of revolutions 3000 
Water consumed a -. 3 4-12in. 
Boiler pressure ‘ 7 _ $< a oe .. 52 to 56lb. 
Cylinder pressure, average ee oe oe se +» 12°23 
Indicated horse-power . 3°6 
H.P. x running time ~~ ‘ia ste iy “I « a9 
Percentage of efficiency, steam and air being 100 (calcu- 
lated thus— 4372: 100 : 3000 : 65°6)  .. “7 i -- 686 
Steam and Air combined. 
Engine started ‘ we eA a 3°50 
Engine stopped ve ee ‘e és . 4°39 
Running time o* oe *o o* oe = - 6@ 
Revolutions per minute . 89 
Total number of revolutions 4372 
Water consumed + 8 4-12in. 
Boiler pressure 56 Ib. 
Jet pressure oe oe oa 4 Ib. 
Resultant air and steam ditto .. 17 to 22 1b. 
Cylinder pressure, average 12°58 Ib. 
Indicated horse-power .. 4°5 
H. P x running time os - os <a a -- 220°5 
Percentage of efficiency (calculated thus—2U00 : 4372: : 
100 : 145°6) .. oe oo oe oe ee oe +. 145°733 











NOTES FROM PARIS. 
(From our own Correspondent, by balloon post.) 


Panis, Dec. 30th. 

Ir is said that while theorists are making experiments, prac- 
tical men go ahead and do the thing required. Our friends here 
are becoming peculiarly practical under the pressure of circum- 
stances ; the pieces of 7 require to be tried of course like all 
new things, and in the ordinary course of affairs they would be 
sent to Vincennes, submitted to an artillery commission, and re- 
ported upon in six or eight weeks. Business proceeds dif- 
ferently now ; Captain Laprade acts as director of the park of 
artillery of the Corps France, stationed at what used to be the 
Emperor's stables at the Quay d’Orsay, while his chief com- 
mands the batteries of 7 in the field. Captain Laprade sub- 
mits the new guns to trial as fast as they are delivered by the 
makers, with the aid of eighty men of the artillery corps, with a 
detatchment of that of the National Guard. In order to make 
the trial as practical as possible, and not to throw away his 
powder and shot, Captain Laprade tries bis guns in animd vili. 
The other day, seeing a convoy of Prussians at the distance of 
about 3000 metres, he opened fireand soon saw the men and horses 
in a state of most admired confusion, saving themselves in all 
directions—the guns were pronounced all right, The next day 
he selects a new trial ground, and so on. The;limbers are drawn 
by a pair of good omnibus horses. 

The main shop for the repair of small arms is situated in the 
new portion of the Louvre, the continuation of the great gal- 
lery. Here percussion guns are changed into tabatiéres, or 
Sniders, and a certain quantity delivered every day to the march- 
ing battalions of the National Guard. The unfinished gallery 
is full of benches and portable forges, and about 600 men are 
filing, and drilling, and fitting,where all used to be quiet splendour 
and brilliant art. The space, between the end of this gallery 
and the Tuileries is occupied by the new Salle des Etats, where 
Napvoleon III. was 40 meet his faithful senators and deputies. 
It used to be said that Louis Napoleon’s throne rested upon 
bayonets ; now rifles, bayonets, and heaps of old iron have re- 
placed the throne, or rather occupied the place wherea grand throne 
used to be placed. The several small apartments which adjoin 
this salle are used as storerooms, and one of them is fitted up asa 
testing gallery, the guns being fixed on a stand, and the man 
entrusted with the trial screening himself behind a wall. The 
new Pavillon de Flore, in whichwere the Prince Imperial’s apart- 
ments, isalso partly annexed to the arms-shop, for M. Raynaud, 
who formed and directs the works, has established evening 
classes there for his workmen and apprentices, who have the 


opportunity every evening of obtaining excellent instruction in 
chemistry, physics, and science generally as applied to industry. 
Under existing circumstances, such consideration for technical 
instruction is highly laudable. 

Compound guns have been constructed in all ages since the 
invention of gunpower, but a description in the “Journal of 
Henry III.” would seem to carry back the mitrailleuse to the 
sixteenth century. A person named Chantépic, a Norman by 
birth, sent to the Seigneur Milan d’Aliégre, to whom he owed a 
grudge, a box containing thirty-eight pistol barrels connected to- 
gether and fired by one match or priming—an arrangement of me- 
chanism very ingeniousfor thetime—and caused the mitrailleuse, 
or infernal machine to explode on the raising of the lid of the 
box containing it. Fortunately for the Seigneur de Milan and 
his attendants who opened the box, they were but slightly 
wounded, and unfortunately for the inventor he was broken at 
the wheel at the Croix du Trahoir, which stood in what is now 
the Rue de |’Arbres-sec (gallows tree), in Paris, on the 26th Sep- 
tember, 1587. 

Public attention being much drawn towards guns and projec- 
tiles at the present moment, General Morini was asked to lay 
before the Academy of Sciences the conclusions arrived at after 
experiments made at Metz with projectiles of 12 and 24 on 
masses of clay outside the town. Perhaps, said the general, 
these results may throw some light on the action of bullets in 
the huinan body. The holes made in the clay were conical, 
being at the orifice four or five times the diameter of the projectile. 
On examining the mouth of this cone it was found that the 
whole of the circumference was covered with small arcs of 
blackened and even baked clay, and the sum of these arcs 
reproduced exactly the circumference of the ball, and forced back 
the clay upwards and downwards and rightand left with greatforce. 
It may be inferred, therefore, that when a projectile enters soft 
flesh it may at first burn, and afterwards produce a similar 
action to that shown in the case of clay. The ball of 24 has 
a diameter of 6in. ; the entrances of the holes made by it were 
five times that diameter, or 80in. The succcessive diameters of 
the cone went on diminishing rapidly. It is manifest that, be- 
sides compressing the clay in its passage, the ball also carries 
forward a solid cylinder of the clay to the point where its force 
is spent. The action of the projectile is, of course, in pro- 
portion to its force, and thus the diameter of the cone was al- 
ways found to increase with the speed of the balls. Experi- 
ments in masses of other matter gave different results. ‘Lhus, 


when a ball was fired into lead, the metal was torn and broken. 
In the case of such wood as oak, from 16in. to 24in. thick, the 





penetration was found difficult, the fibres closing after the 





passage of the ball, and a cone not being produced in the case 
of fir fibres, and splinters were carried away. General Morin 
thinks that such experiments may lead to an explanation 
of gunshot wounds, and help to account for the im- 
mense holes which are produced in certain cases, and also to show 
how the projectiles carry to the bottom of the wound pieces of 
tissue, cloth, and solid bodies which they meet in their course. 

I mentioned the other day that M. Berthelot had discov: 
as he thought, by recent experiments, that the results obtained 
by M. Bunsen and M. Kirchoff respecting the heat and pressure 

roduced by the combustion of powder were tco low. M. Cazin 
4 since gone over the calculations, and re-established the results 
of the German chemists. 

It is asserted that two wounded men have died in the ambu- 
lance of the Hétel de Chimay, and that the projectiles they were 
wounded with were found to be poisoned. I hestitate to believe 
such a report till it is confirmed by the positive testimony of 
scientific men. To believe any Government guilty of such con- 
duct on imperfect evidence would be a gross mistake ; to find it 
really guilty would be an infamy that I trust cannot be proved 
in the nineteenth century. 

The mounted National Guard have just presented the Govern- 
ment with two fine guns fully appointed; four hundred 
men accompanied the present, which was received by General 
Schmitz, who thanked the corps very warmly. 

A doctor attached to the ambulance came across a sample of 
the enemy’s telegraphic wires the other day, and brought i: a 
specimen; it contained seven wires enveloped in gutta-percha. 





SOUTH AND WEST YORKSHIRE IRON 
COAL TRADES. 
(From our own correspondent.) 

In reviewing the iron and coal trades of South and West 
Yorkshire during the year 1870 it is satisfactory to have to note 
the fact that business has at the majority of works being mode- 
rately active. The iron trade in both districts has not experi- 
enced much of the results arising from strikes or disputes of one 
kind or other. On the other hand, the coal trade has been asso- 
ciated with disputes which will undoubtedly be felt by many after 
the year has long passed away. In the South Yorkshire district 
the new year found over 1000 families dependent upon union sup- 
port, and before its first month had ed the world was made 
acquainted with -Thorncliffe and Westwood. Early in the 
year the West Yorkshire district was also the scene of a 
terrible strife which has yet scarcely ended, but which has 
proved a most disastrous course of licy for the men 
to pursue. Passing on to notice the trade generally, we 
find throughout the whole of the year the demand for rails in the 
South Yorkshire district has been active. The orders in many 
instances have outstepped the productive powers; and at the 
Elsecar Works a large new rail mill with new heating furnaces 
has been put up, anc will shortly be at work. There has also been 
a fair output of sheets and plates, which has kept the mills 
moderately at work and the men fairly employed. Castings of 
various sorts have been produced, at about an average rate, but 
moulders dependent on local demand, have not been so well em- 

loyed. Makers of Bessemer steel goods, including rails, tires, &c., 
Some on the whole done a good business, the reduction in the royalty 
operating favourably to both makersand purchasers, Nogreat change 
can be noted in the production of pig iron over the previous year. 
The furnaces in the West Riding district have been pretty uniformly 
kept in blast. The one at Worsbro’ Bridge, and two at Haylehead, 
near Pemstone, from which a fine quality of cold blast iron was 
formerly produced, are still out. With regard to the former it 
may be stated that the premises have been advertised to let, and 
the ore which had been raised at a local pit sold. The two at 
Haylehead, it is believgl, will be relighted in a short time. 
During the year the production of iron ore has not been so large, 
chiefly owing to the dispute at the Thorncliffe Collieries, where 
one furnace was blown out and several of the pits setdown. The 
company have, however, still one furnace in blast, and another is 
being erected at the present time. One or two new firms, on a 
stnall basis, have commenced business during the year, and a South 
Yorkshire Foremen’s Association has been formed, which has for 
its object the mutual promotion and enlightenment of its members. 
The .coal trade on the whole may be said to have been about an 
average one. The trade doing with London and the South (upon 
which the South Yorkshire coalowners have chiefly to depend) 
has been of a very varied and trying character. The advantage 
possessed by the Derbyshire colliery owners of reaching the me- 
tropolis at from 1s. 3d. to 1s. 6d. per ton cheaper than the South 
Yorkshire proprietors has given rise to a good deal of contention. 
The decision of Sir J. Karslake with respect to the agreement 
entered into between the Midland and Great Northern companies 
was such that they had no alternative but to devise some inde- 
pendent means of reaching London with their produce by either 
an independent line, or a connection with the Great Eastern 
system, should the Great Northern refuse to put them on the 
same basis as the Derbyshire proprietors. The steam coal 
trade has been fairly an average one. The tonnage sent to 
Hull, Goole, and Grimsby has been very fair. The open weather 
enabled shippers to send out coal later than is usually the case. 
In connection with this branch of the trade an important change 
is likely to take ana During the year an organisation known as 
the South Yorkshire Coalowners’ Shipping Association has been 
formed for the purpose of forwarding steam and other coal direct 
from the collieries, without passing through the hands of mer- 
chants and brokers. The object sought is to supply coal without 
being mixed with inferior qualities. Eleven of the principal col- 
liery owners joined the association at once; and it is expected, 
when the time for making contracts arrives, a good business will 
be done. In the West Yorkshire district business has been mode- 
rate. Most of the coal raised has found a pretty ready market, on 
account of the central position in which the field is placed. The dis- 
trict has considerably improvedand augmented its collieries. New 
firms have been organised and shafts sunk at Featherstone, Pon- 
tefract, and other places, which, when opened out, will consider- 
ably augment the quantity of coal produced. In the South 
Yorkshire district the coal has been won at several large collieries. 
At the Furnace Main, which belongs to Messrs, Howarth and 
Son, of Liverpool, and is sunk on the Cannon Hall estate, the 
sinking operations closed in the month of May. By a remarkable 
coincidence the coal at the New Oaks and Burton Bridge collieries 
was reached on Saturday, the 30th of July. At the former 
place the Barnsley seam was penetrated at a depth of 335 
yards, Sinking operations commenced on the 14th of August, 
1867, and terminated as above stated. Drifts have since 
been driven, and on Saturday last Mr. Minto, the viewer, 
had the satisfaction of deseending one shaft and ascending 
the other for the tirst time. These important changes will, it is 
believed make the colliery one of the safest in the district. Coal 
was won at the Burton Bridge Colliery at a depth of 290 yards, 
after working from June, 1570, to the time stated. New shafts 
have also been put down at Mapplewell, in connection with the 
North Gawber Colliery, and at Havercroft, on the estate of Lord 
Galway, in a part of the coal measures which, up to the present 
time are almost in their entirety. In both districts the production 
of coke has been large. This has considerably reduced the quantity 
of small coal which would otherwise have accumulated. At the 
Thorncliffe Works a number of new ovens ona patent system are 
nearly finished. They are built in accordance with a patent taken 
out by M. Haine, St. Pierre, Belgium, and are being erected by 
workmen from that country. At the Darfield Main Colliery 
twenty new ovens have recently been built. A number has also 
been erected at the Deneby Main Colliery, near Mexbro, and at 
other collieries in the district. 
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RAILWAY MATTERS. 


Mr. WILKINSON succeeds Mr. Cleghorn as secretary of the 
«North-Eastern Railway Company. 


THE York and Doncaster extension of the North-Eastern Railway 
was opened for traffic on Friday. It isexpected that the extension 
me Ferryhill to Durham will be opened in the Newcastle race 
wee 


On the arrival of a goods train from Wellingborough, at Knigh- 
ton Junction, near Leicester, on Sunday morning, on the guard, 
Isaac Bosworth, not coming out of the van, search was made for 
him, and he was found in ‘the brake quite dead. He is supposed 
to have died from the effects of the cold. 


THE new extension of the North-Eastern Company’s railway 
between Doncaster and York was opened on Monday. The Team 
Valley extension from the city of Durham to Ferry-hill, it is 
anticipated, will be 1 about the middle of June, when the 
Eastern coast route between London and Edinburgh will be con- 
siderably shortened. 


THE Financier says it is rumoured that a new loan for a large 
amount for Japan is likely to be brought out through an Anglo- 
Indian bank, but it is not believed that its introduction will take 
place until after the return of peace in Europe. The money is 
needed for railway purposes. A large staff of railway engineers 
are now in Japan. 


THE Russian Government have given orders to construct a 
number of railway carriages with movable axles. These carriages 
will have the advantage of fitting the broad gauge of their own 
rails as well as the narrow one adopted in the rest of Europe. In 
other words, while foreign troops cannot be sent to Russia in 
foreign railway conveyances, the Russians will be able to enter 
foreign territory in their own. 


THERE is no impossibility, says the Pall Mall Gazette, in making 
railways safer than they are now, even if they travelled faster. 
At present there is a struggle going on between the two parties ; 
the public want rapid travelling, and the companies want to give 
it them on so economical a scale as to make it really dangerous. 
One or the other will, we hope, eventually give way. The service 
must be lowered to the capabilities of the staff, or the staff raised 
to the requirements of the service. 


AN arrangement is expected to be come to between the lessees of 
the railway line through the Mont Cenis tunnel and the con- 
tractor, Galery, of Genoa. A provision in the original contract 
established the obligation of the contractor to complete the work 
by September next, but now, should the premium demanded be 
granted to the contractor, Signor Galery would, according to a 
Florence telegram, undertake to complete the work by March, 
which would permit the tunnel line to be opened as far as Modena 
by the end of April. 


At the Brentford Sessions the other day the fact was elicited 
that Thomas Donghty, pointsman at the Kingston Junction, was 
on duty from 8.30 a.m. to 11.10 p.m. on Sunday and from 7 a.m. 
to 11 p.m. on the following Monday. Thomas Doughty presented 
himself shortly afterwards at his signal-box in a state of such 
intoxication that Ayres, the pointsman whom he was to relieve, 
refused to give him the charge of the points. The man, who for 
the rest appears to have been a sober, trustworthy fellow enougb in 
general, was fined for his misconduct. 


A “Locomotive ENGINEER,” in the Z'imes, asserts amongst 
other matters that express trains are the cheapest trains run, that 
the safety of the block system is very questionable, that the value 
of continuous brakes is doubtful, that the traffic upon the principal 
lines could be doubled by the introduction of a more perfect 
system of sidings and organisation of the trains, and that there is 
a mode of fastening tires on to carriage wheels that has been 
adopted on the South-Eastern, and partially on the North- 
Western, Midland, and many other railways, which totally prevents 
the possibility of accidents arising from this cause. 


At a meeting of the Liverpool Town Council on Wednesday 
considerable discussion arose in reference to applications to Par- 
liament for powers to construct additional tramways in the 
borough. The prevalent feeling was that, although the intro- 
duction of the tramway system thus far had been advantageous to 
the public, it was advisable to resist its extension through the 
means of public companies, and it was stated that negotiations 
were in progress with a view to the purchase by the corporation, 
if suitable terms could be arranged, of the existing tramway lines. 
A resolution approving the course of action thus indicated was 
adopted. One dissentient member of the council expressed his 
opinion that railway companies would probably claim the right of 
running vans on the rails, and that a frequent blocking-up of the 
public traffic would result. 


In the contest between the United States Secretary of the 
Treasury and the Pacific railways the Secretary has been the 
victor. The railways, glad to find that the Government was 
paying the interest on their debt, permitted the interest account 
to grow, without any inclination to pay any portion into the 
Treasury. This the Secretary determined to stop, so he ceased 
paying the railways anything for mail and other transportation 
on behalf of the United States, and devoted the money they thus 
earned to the repayment to the United States of the interest 
money disbursed. The railways complained, and the matter went 
to the Attorney-General for his legal opinion. He has just given 
it, sustaining the Secretary of the Treasury, and declaring that 
the United States can legally retain all the money due on all 
transportation account until the amounts so retained liquidate 
the entire interest account. The railways, therefore, must yield. 


On Wednesday the directors of the Great Northern Railway 
met the leading coalowners of South Yorkshire at the Great 
Northern Hotel, Leeds, for the purpose of considering the present 
coal rate to London. The colliery proprietors tm. represented 
an annual out-put of upwards of $000,000 tons of coal, Mr. R. 





NOTES AND MEMORANDA. 


Iy the island of Andie, on the coast of Norway, by means of 
boring, seven beds of coal have been found, which have the fol- 
lowing thicknesses :—Twelve, eight, four, two, fourteen, three, and 
twenty inches, 

THE New York Engineering and Mining Journal says that a 
Chicago man is running a street car by means of compressed air. 
On the trial trip the car, with thirty passengers, ran three and a- 
half miles in thirty minutes. Everybody was very much pleased 
with it. On the return trip the car started on a pressure of 3 Ib. 
totheinch. The car weighs, with engine and tanks, 1200lb. The 
account, however, does not give any data in regard to the cost of 
—s the air, nor does it make any mention of the engine 
used, 

THE amount of pig iron made in the United States from 1810 to 
1850 was as follows :—In 1810 were made 54,000 tons, in 1828 
130,000 tons, in 1829 142,000 tons, in 1830 165,000 tons, in 1831 
191,000 tons, in 1832 200,000 tons, in 1840 346,000 tons, in 1842 
215,000 tons, in 1845 456,000 tons, in 1846 765,000 tons, in 1847 
800,000 tons, in 1850 564,000 tons. In 1854 there were made 
716,000 tons, and from then until the break out of the civil war 
the yearly make was from 700,000 to 900,000 tons, varying slightly, 
increasing and decreasing year by year. In 1863 the make was 
947,009 tons, in 1864 1,135,000 tons, in 1865 931,582 tons, in 1866 
1,350,000 tons, in 1867 1,461,000 tons, in 1868 1,103,000 tons, in 
1869 1,916,000. 

Dr. SCHERZER, an Austrian official at Pekin, says the Eastern 
Budget, has just sent to his Government some specimens of a 
Chinese composition called ‘‘ Schioicao,” which has the property of 
making wood and other substances perfectly water-tight. Hesays 
that he has seen in Pekin wooden chests which had been to St. 
Petersburg, and had come back uninjured, and that the Chinese 
use the composition also for covering straw baskets, which are 
afterwards employed in carrying oil for long distances. Card- 
board, when covered with the composition, becomesas hard as wood ; 
and most wooden buildings in Pekin have a coating of it. It con- 
sists of three parts of blood deprived of its fibrine, four of lime, 
and a little alum. 

Dr. Hartic, of Munich, has recently made experiments on 
various kinds of woods. He says trees generally contain, during 
the winter months, about an average of 50°7 per cent. of moisture ; 
in March and April, about 46°9 per cent. ; in May, June, and July, 
about 48 per cent. ; while up to the end of November the quantity 
of moisture increases but little. Air-dried wood (timber) contains 
from 20 per cent. to 25 per cent. of water, and never less than 10 
per cent. Wood, which, by being artificially dried, has been 
deprived of all moisture, is thereby entirely altered as regards its 
cohesive strength—it becomes brittle, and loses its elasticity and 
flexibility. In order to dry all kinds of timber by artificial means, 
so as to preserve the essential physical structure, and thereby the 
good properties of the wood, the p Sar oa should be effected slowly, 
and the temperature to which the timber is submitted should be 
moderate to begin with, and care should be taken not to eliminate 
all the water. He also states that small pieces of wood, such as 
are intended for joiners and furniture-makers, may readily and 
efficiently be dried by being placed in dry sand, and then heated to 
100 deg. The sand acts in the manner of an absorber of the 
moisture, as well as a diffuser of the heat. 

THE pyrometer invented by Lamy is founded upon the dissocia~ 
tion of carbonic acid from cale spar in a poreelain tube, and an 
arrangement for reading the amount of gas thus expelled. The 
Scientific American says :—He has since extended his experiments 
upon other salts, and finds the double compound of ammonia 
chloride of calcium to be admirably adapted to the accurate deter- 
mination of slight variations in temperature. This is in conse- 
quence of the ease with which the ammonia vapour can be expelled, 
and the variations in its tension under different degrees of heat. 
Lamy incloses about a gramme of the ammonia chloride of calcium 
(made by passing ammonia gas over dry chloride of ealeium) in a 
flat copper hox of the size of a 5f. piece, with a tube four milli- 
metres or five millimetres wide and 150 millimetres long. The 
tube is attached to a leaden tube of 1°51 millimetres diameter and 
of any required length, on the end of which is placed the 
manometer for reading the force of expansion of the gas, For 
lower temperatures a column of quicksilver will answer every 
purpose. As long tubes can be used this form of thermometer is 
admirably adapted for determining the temperature of wells and 
caves, into which it can readily be sunk, 

THE following is the rainfall of 1870 taken at Erith, Kent, on 
the banks of the Thames, by Mr. Haughton, engineer-in-chief at 
the Crossness Pumping Station. The figures are the result of 
readings of three gauges at the respective altitudes of + 6°00, + 
15°50 and + 24 00 above Ordnance datum; the gauges are perfectly 
free from the influence of surrounding objects, and the mouth of 
each ~auge stands Gin. above the surface of the ground :-- 
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Baxter, of London, as a large colliery proprietor, repr ted 
that body. Mr. Firth, one of the directors of the Great Northern, 
occupied the chair, and was supported by Major Waterhouse, M.P., 
Mr. Tennant, Mr. Walker, Mr. Oxley, &c., with Mr. Oakley, 
general manager; Mr Forbes, secretary; and Mr. Newton, 
mineral agent. Sir E. Watkin and Lord Auckland were also 
present on the part of the Manchester, Sheffield, and Lincolnshire 
Company. Mr. Baxter said, on behalf of the coalowners present, 
he had todraw the attention of thedirectors to the — effect 
of the existing rate to London by the Great Northern from South 
Yorkshire. In consequence of it being about 1s. 4d. per ton more 
than was charged by the Midland from Derby, the South York- 
shire coal was being gradually driven out of the London market. 
Thus, while in 1865 more than 300,000 tons had been sent there 
from their district, last year it was not more than 200,000, while 
it ought to have increased during the five years to from 600,000 to 
700,000 tons. He was aware that by an agreement entered into 
between the Midland and Great Northern the charge until re- 
cantly could not be altered. The chairman said that agreement 
had lately been broken by both companies, and was not likely to 
be renewed. Mr. Baxter then proceeded to say that although the 
Great Northern might lose the 350,000 tons which the Midland 
sent to them at Nottingham, the coalowners of South Yorkshire 
would be able to more than make up that loss if the directors 
would grant them a rate the same as that from Derbyshire. The 
chairman then said the ultimatum of the directors was to make 
the rate a differential one of ret ton as related to that from 


Derbyshire, which was now ls. 4d. per ton. Mr. Baxter said the 
coalowners had no alternative but to submit to the proposal, 
were at the mercy of the Great 


seeing that at present the 
Northern c 


for reaching London. A cordial vote of thanks was 


given to the chairman, and also to Mr. Baxter. 
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SEVERAL propositions have from time to time been made to em- 
plo Salinstiod iron tiles as a substitute for roofing slates, but, 
probably, owing to the difficulties encountered in consequence of 
the metal expanding upon increase of temperature, much more 
rapidly than silicious substances, they have not hitherto been 
brought into use. This difficulty Dr. E Dingler proposes to over- 
come by cnploring & more elastic coating between the metal and 
the hard face. this intermediate layer Dr. Dingler proposes 
to Hehe g yd verised quartz, 30 parts; borax, 16} parts; 
white ] 3 The ineblon mass is pulverised and intimately 
mixed with very finely-powdered quartz, 9 parts ; washed pipe- 
clay, £8 parte; and esia, 4 The metal to be enamelled 
is pickled in dilute sulphuric 
ce dried. 


id, sanded, rinsed in hot water, 

at on intermediate enamel is then burned on, 
and the plate is then ready for the finishing coating. For this 
latter coat he fuses together pulverised quartz, 374 parts ; borax, 
274 parts ; oxide of tin, 30 parts; carbonate of soda, 15 parts ; 
nitrate of po 10 parts ; and magnesia, 5 parts. The molten 
mass is thrown into water, and then mixed with powdered quartz, 
64 parts; oxide of tin, 3§ parts ; carbonate of soda, 3 parts ; and 
magnesia, } parts ; the whole being then ground to an impalpable 
powder in water. It is evident that this enamel would be much 


finer than would be required for general purposes; but it is | 

pane yt with some trifling modifications in detail a good | tonnage 
enamelled plate could be so cheaply produced that a large market tons—just 
could be secured for it. 1870. 








MISCELLANEA. 


THE Wanzer sewing machine works in Hart-street, Long-acre, 
were burned down on Wednesday. 

Ir is said that extensive orders for shoes for the French army 
have been received at Northampton, and that their execution is 
rapidly proceeding. 

Ir is said that the Government of India has sanctioned the 
grant of sixteen unconditional scholarships to the pupils of the 
Civil Engineering College at Poona, as recommended by the Bom- 
bay Government. 

Ir is understood that the Royal Agricultural Society are dis- 
posed to hold their next annual show in South Wales, and the 
inhabitants of Newport, Monmouth, are exerting themseves to 
secure the meeting in that town. 

THE restoration of Exeter Cathedral is at last about to be com- 
menced. A sum of £15,000 is being raised for the purpose, and 
the workis committed to the superintendence of Mr Gilbert Scott, 
whose principle will be to destroy no ancient feature of the 
building. 

Tue London contractors have declined to tender for the founda- 
tions of the new Courts of Justice till the objectionable conditions 
imposed are withdrawn. They are making representations to Mr. 
Ayrton with a view to the final removal of Government building 
conditions which the judges have repeatedly condemned. 

It is announced the Deptford Dockyard is now to be utilised for 
the purp ses of a foreign cattle market, the Corporation being the 
owners, the negotiations for its purchase from the Government by 
the late owner and the sale of it from bim to the Corporation 
having been successfully effected through Mr. Marsh, of Cannon- 
street. 

THE numerous explosions of kitchen boilers«uring the frost have 
brought out a suggestion from a London builder to the effect that 
if every small boiler had one of the Manchester National Boiler 
Protection Company’s fusible plugs screwed into its top no such 
explosions would take place, and without some such protection 
there is no security. 

THERE will be an eclipse of the moon this evening. The first 
contact with the shadow occurs at Th. 46m. p.m., 130 deg. from 
the northernmost point of the moon’s limb towards the east ; the 
greatest eclipse at 9h. 16m., when two-thirds of her diameter will 
be immersed in the earth’s dark shadow, and the final contact with 
the same at 10h. 47m. 

WATERWORKS on a large scale have been erected at Calcutta to 
suvply wholesome instead of putrid water; but the Hindoo 
religious authorities are not sure that the water can be used 
without loss of caste, and an orthodox commission is now engaged 
in the investigation. The authorities, however, run this great 
danger, that the people may decide and drink good water at the 
peril of their souls. 

At the Leeds County-court the other day Mr. W. Banks, late of 
Heworth, near York, sued Mr. John Jagger, the landlord of a 
house in Northfield-square, Leeds, for the recovery of the sum of 
£18 13s. 6d. for alleged loss and damage arising froma smoky house, 
and obtained nearly the amount sought. If landlords are thus 
made reponsible for smoky chimneys there is a reasonable prospect 
that the nuisance will soon be abated. 

THE moving bog near Castlerea continues to excite apprehension. 
There is fear that the town may be destroyed if the efforts to 


arrest the march of the bog are not successful. Numbers of 


labourers are employed to prevent such a catastrophe. A goodly 
ar f the upland has been covered, and some houses and farms, 
with the crop of the late harvest, literally destroyed. The mass 
of peat and mud has spread over a course of some miles, covering, 
it is computed, between 2000 and 3000 acres. 


Tur Americans are ever busy inventing new machinery to meet 
the constantly increasing demands of the march of intelligence 
and civilisation in their country. In the matter of newspapers 
this is particularly the case, and just now we hear of the firm of 
Messrs. Hoe and Co, being busy about a new printing machine for 
newspapers, which is to be equal to the production of 65,000 copies 
per hour. It is said that the order will be executed in two or 
three months, 

AN element in Eastern trade not usually taken into account is 
the rapidly increasing shipment of raw cotton from India to China 
for manufacture by the Chinese. Very large quantities (says a 
Galle correspondent) arrive at Galle by British India steamers, and 
are transshipped here for the far East, a process which gives a fic- 
titious importance to both the import and the export trade of 
Galle. In this way as much as 1000 bales of cotton have passed 
metaphorically through the Galle customs accounts in a week. 


HERR AINMULLER of Munich, celebrated as a designer of por- 
celain, and as a glass painter, died on the 9th ult. Besides the 
Glasgow Cathedral transparencies, Herr Ainmuller produced 
similar examples for the University Church, Cambridge, one of 
the minor windows in St. Paul’s, London, and others for the Duke 
of Northumberland. On the Continent his productions are nu- 
merous and large, and to be found in the cathedral] at Cologne, 
the Israel Church at St. Petersburg, representing the Sa/vator 
Mundi, at Hamburgh, after a picture by Overbeck, the English 
Church at Stuttgard, in the choir of Augsburg Cathedral, after 
Herr Schraudolph, and in the cathedral at Basle after Herr Fort- 
ner. 

A CrystaL PAwace is to be built at New York, covering nearly 
twenty-three acres, at a cost of a million and a-quarter sterling. 
The palace will be situated below the centre of the island, and 
only one block removed from Central Park, with several railways 
adjoining. The sources of income are—rent, entrance fee of ex- 
hibitors, admission fee from visitors, which are calculated to pro- 
duce an income of 9,124,000 dols. The upper story of this huge 
building will be an art gallery, lighted from above. Its length 
will be 3760ft., its width 150ft. Above this story there will be one 
to be given free to artists as studios, and a library will be included 
on this floor. Ateach corner of the building there will be an 
observatory. 

Tur United States scheme for Government absorption of the 
telegraphs has been extensively discussed by representatives both 
for and against the project, in the presence of the Postal 
Committee of Congress, but that body is unable to agree upon the 
matter, and, finally determining to dispense with further discussion 
in committee, has decided to permit Mr. Washburn, of Wisconsin, 
the chairman, without any recommendation for or against, to 
report to the House a Postal Telegraph Bill. The measure will 
chiefly affect but one corporation, nine-tenths of the American 
lines being now consolidated as the Western Union Telegraph 
Company. The bulk of opinion seems to be against the absorp- 
tion, the public being afraid to trust the Government in the 
matter, and thinking that it has no right to go into any business 
operation. Probably nothing will te done this winter. 

Tne total number of vessels launched on the Clyde during the 
year 1870 was 234, with a tonnage of 189,800 tons—a decrease of 
geven vessels of 4200 tons as compared with 1869, but an increase 
of six vessels of 4800 over 1868, and 75,800 tons over 1867. Of war 
vessels there was only one of 2640 tons launched this year, against 
three of 9100 tons in 1869, and eight of 5384 tons in 1867. Of paddle 
steamers there were eighteen iron of 9400 tons, and two —— 
vessels of 750 tons, against eleven iron of 6500 tons, and four 
composite vessels of 1800, in 1869, and eighteen of 6291 tons in 
1868. OF the screw steam vessels this last year shows a most 
remarkable result, there heving been launchec the ext 
number of 121 vessels of 133,000 tons—exceeding by thirty vesse 
and 50,000 tons any previous year. The average screw steam 
launched during the last seven years was about 65,000 
the half of the screw steam tonnage launched during 
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LOCOMOTIVE, GREAT CENTRAL RAILWAY OF BELGIUM. 


CONSTRUCTED BY THE SOCIETE DE ST. LEONARD, LIEGE, 
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ticularly described a few weeks since. We extend the series | 18°11 inches in diameter, and the pistons have a stroke of 23°622 
by the annexed engraving, showing a good tank engine, with | inches. The engraving will, we think, give so clear an idea of the 
eight coupled wheels, four feet in diameter. The cylinders are | engine that further description is scarcely necessary. 


WE have in former impressions illustrated several locomotives 
constructed by the Societé de St. Leonard for various lines, from 
the drawings of Mr. H. J. Vaessen, whose radial system we par- 











STEAM ORE STAMP. 


' DESIGNED AND |CONSTRUCTED BY a. C 'ATWOOD, STURGEON, AND OO., ENGINEERS, BRITANNIA 


WE illustrate in the 
accompanying engrav- 
ing a novel and in- 
genious machine for 
crus ores, recently 

ten by Messrs. 

twood and — 

mn, engineers, - 
ty ” ‘The majority of 
our readers are pos- 
sibly aware that the 
ore of many metals, 
such as tin, and gold 
in the form of quartz 
—requires to be broken 
or “stamped” before 
the metal can be ex- 
tracted. The process 
has hitherto been al- 
most invariably effect- 
ed by stamping ma- 
chines, consisting of a 

ater or lesser num- 

r of stamps, or 
“*heads,” which are 
raised by cams or 
wipers on a revolving 
shaft, and suffered to 
fall on the material to 
be broken, placed in 
proper receptacles to 
receive the blows of 
the stamp. In the 
machine which we 
illustrate a modifica- 
tion of the steam 
hammer takes the 
place of the stamp 
and revolving shaft. 
The hammer is of the 
moving cylinder 
variety, the tup work- 
ing in a clo coffer 
surrounding it, and 
providedwith gratings, 
through which the ore 
i ed in the usual 
way when crushed fine 
enough by a stream of 
water kept flowing 
—_ These grat- 

are fixed a little 
de the level of the 
anvil face in order to 
avoid ao . 
breakage ugh, the 
ore stuff being driven 
too forcibly outwards 


by 
ing its blow. Each lift 
of the ram or tup ad- 
mits a small charge of 
ore to the coffer,enough 
to be dealt with by 
one blow, and the a- 
mount admitted is re- 
acco to 
the power of the a 
The manner in wi 


In the ordinary 
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passage from the shoot into the coffer is placed at such s height 
above the anvil as to allow the ore as it falls to spread aeny 
over the anvil, and is also so situated that the moving cylinder or 
ram, when at the top of its stroke, leaves the passage momen- 
tarily open, allowing a small quantity of ore (barely enough to be 
dealt with by one blow) to fall through, and in its downward 
stroke the cylinder or ram itself serves as a door, closing up the 
opening and preventing the further passage of the ore. The in- 
clination of the shoot is so adjusted that the ore is barely sup- 
ported thereon without sliding downwards towards the coffer 
until disturbed by the —_ of the blow, which causes a portion 
of the ore in the shoot to slip down into the passage 1 g to 
the interior of the coffer, from which it falls upon the anvil the 
t the opening is exposed by the lift of the ram. The height 
of the opening above the anvil is sufficient to cause the ore to 
scatter equally over the anvil, and the blow being consequently 
delivered fairly on the top of the ore, by the whole face of the 
ram head at once, insted of rubbing against one edge, gives both 
a more effectual application of the force, and at the same time 
prevents the rapid wearing away of the metal.” The ram, more- 
over, is of circular form, and free to turn round as it works, so 
that it is continually changing the position of its surface above the 
anvil, and thereby tending to equalise the wear. A trial of the 
machine, erected at mbarrow, Bugle, near Bodmin, was re- 
cently made in the presence of the Cornwall Polytechnic Society. 
The weight of the hammer was 15 ewt., and the lift 16in. The 
crushing surface of the tup was about 200 s uare inches, 
and the gratings had an area of 240 square inc. About 
4in. of the hammer and the anvil are allowed for wear, a can be 
replaced when worn out. The hammer gave 150 blows per minute 
with 50 lb. steam. The following report of the results of the trial 
we condense from a Cornish paper, the St. Austell Weekly News :— 
For the trial a ton of stuff was weighed out and placed in the 
shoot for feeding. It was only of moderate hardness, and the or- 
dinary stamps at Goonbarrow, which weigh about 5 ewt. each, 
stamp about one ton each in twenty-four hours. Butthough the 
stuff was only moderately hard it was thought to be none the less 
a severe test for the machine, since it contained partially decom- 
posed granite, which, under the great blow of the hammer, had a 
tendency to cake rather than to disintegrate. soon as the trial 
commenced the machine was not served well by the boiler, which 
primed, and —— the hine was d some half 
dozen times. The boiler, Howard's patent, said 3" of 16-horse 
wer, had only a 2in. supply pipe, whilst the stamper was fitted 
or a din. pipe. The machine could, therefore, only be worked 
with half steam, and practical men will at once cmpeedabe the dis- 
advantage. The trial commenced with the gauge showing a pres- 
sure of 60 Ib., ery notwithstanding thesharp firing, ina quarter of 
an hour this had decreased to 48 lb., in twenty minutes to 40 Ib., 
ina few minutes more to 32 Ib., and for the rest of the trial it re- 















stamps, as is well 

a shoot coming out at P the level of the anvil face, and does not 

v ny Aang the surface of the anvil, but forms a heap 

to th e shoot, which often accumulates ape than it can 
pass away through tlie grating. The stroke o 
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the feed of the ore is oo is = worthy of attention. 


ally lessens as the 


the ore stuff falls down | totally ineffective. 


the stamper gradu- | scribedin their 





increases, until at last its blow becomes 
oreover the stamp head is liable to wear 
off bevel on the side at which the ore comes in. 
these evils the inventors completely obviate by the improved 
mode of feeding the ore in the steam stamper, which is thus de- 
specification :—Theoreisdeliveredfromashoot, The 


The whole of 


dat about 401b. The result was that the hammer never 
gave more than 120 blows per minute, and the average was not 
above 100. Another drawback was that at the commencement the 
feed from the shoot was not fast enough. ae Wy all 
these disadvantages, thetwo tons of ore were run in thirtye 
six minutes. The work of the machine was thus f y. equal to 
that of forty head of stamps. When tested in the buddle it was 
thought that the stuff was not crushed as fine as by ordinary 
stamps, and an examination of the grating showed that it had only 
pecs md -five holes to the inch, but this was shown to be sufficient 
for the coarse-grained quality of the tin—and we are assured 
that finer gratings, having more holes to the inch and less 
of the blank surface between the holes, will pass the 
stuff through quite as Charles as the coarser grates. A lot 
of huge stones from lestown United Mines, which is 
some of the hardest ore in the county, had been sent over for 
the trial, but the want of sledge hammers sufficiently large to 
break them prevented their being employed as a test. After, how- 
ever, the soft stuff was got ak, one of these bomb-shell 
looking masses, nearly a foot a. was Teena! under the hammer, 
and two blows so crushed it as scarcely leave a piece larger 
than a small marble, and most tof it was fine enough to pass 

ate the grating. With this the very inte trial was 
brought to a close. The compactness of the and the 
beautiful ease with which it repeated its pad mm WS, eX- 
cited admiration. There appeared to be a general acquiescence in 
the principle, and atl of improvement were confined to 
details as to the exhaustion of the steam. 

We may add that the first idea of the machine originated with 
Captain Polglaze, one of the samen of Goonbarrow. The 
machine is so similar to an o steam hammer, and the 
details are so — aad that a more minute description than 
the foregoing would be superfluous. 
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MARINE ENGINES, 100-HORSE POWER NOMINAL 


DESIGNED BY MR. N. P. BURGH, ENGINEER, LONDON. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ON DIFFERENT FORMS OF RETAINING WALLS, 

Srr,—With reference to my former paper on ‘‘ Surcharged 
Retaining Walls,” in your impression of June 25th, 1869, may I 
be allowed to add some further remarks on the subject as regards 
some walls of a different form of section to those mentioned in 
that paper? As the pressures of the different materials of which 
the embankments to be supported were fully calculated there, I 
will only quote from those tables of the double moments for 

tability the same example I used there to exemplify the formule 

I gave for different forms of section of walls, and which was, that 
for sand of 120 lb. to the cubic foot, the double moment of which 
for a wall 20ft. high, as given in Table No. 5 for surcharged 
embankments, is 160,000, 

If we now take a wall of this form of section, for example, the 
outside slope of which is S to 1, and the 
inside slope next to the embankment 
5! to 1, we find that its weight is 


wHB+ EH s—sy, 


and the moment of its weight 
WH 28H—S'H 
=—5 (H (S—8') (= +8) 


+B(SH+B)), 

or if we call it CE and CF, where CE is the difference between 
the slopes of the front and back of the wall, BE being drawn 
parallel to the face A D, and CF is the batter of the back of the 
wall, then its weight is 


=WH (+2), 


and the moment of its weight 


/| 
| 
I 
! 
| 
! 
t 
| 
1 





_w »(EF+B , BO .Cy .8B 

= WH(B(= ; )+EC (+5 +5 )). 
Then, if the height of the wall be 20ft., and its weight be 1201b. 
per cubic foot, as given in the example at the end ot the previous 
paper, its outside slope } to 1, and its inside slope next to the 
euwbankment 4 to 1, then CF = 23ft., and EC = 23ft., and its 
moment 3 : - 1 

, 5 B ‘ 24 25 3 . 

= 120x 20 (BCS) +2 (B+ B+ = )) = 160,000, 
the double moment of the embankment. From this equation we 
find B = 8088, and therefore the weight of that wall 

— ‘ 208 25) _ 9; 
= 120 x 20 ( 8 088 + 9 ) = 224i, 
and which is, what might be expected from the form of 
its cross-section, being between that of the first form 
of wall, mentioned in the previous paper, whose weight 
—-—- was 22,560, and that of the second form, whose weight 
/ was 22,344, less than the one and more than the other. 
The form of cross-section of wall having its front and 
back parallel, with the perpendicular from its centre of 
gravity falling on its inside corner, having been proved 
in the previous paper to be the most economical in material, it 
may be asked why should not this principle be carried further, 
and walls generally be built thicker at the top than at the bottom, 
so as to have their centre of gravity higher up? This, by increas- 
ing tke distance of a perpendicular from it to the outside edge of 
the wall at its foot, would much increase its resisting power to 
the overturning force of the bank, 

It no doubt could be done, and where the wall is of great 
thickness it may be safe to do so, but as there is a fear, however, 
of too much reducing the thickness of the wall at one-third of its 
height where is the centre of pressure, perhaps it may be advisable 
to make the form of equal thickness throughout, the limit of our 
endeavour to economise material with these forms of wall. 

With regard to walls of other forms of cross-section, it may be 
useful to give here the moments of some most gene- 
rally in use. That of the one of this form, with its 
vertical side against the embankment, is 

W HB 


, 


and if it be required to support water, whose double 
moment is 20°83 H’, we find from the equation 
WHE : 79H 
_ _ “QR 3 — — — 
3 = 20°33 H’, B= vw" 
W being the weight of a cubic foot of the wall. When the sloping 
side of the wall is next to the water, the pressure of the water on 
it assists the resisting power of the wall. Its 
moment is WHR 
’ 


and the pressure of the water on the slope 
s=0258x 2 — 3123 8H. 
This, when resolved into the horizontal and 
vertical forces, the former is 
= 3125S HX sin. <a = 3125SH x a = 31°25 H?, 
and the latter is 
= 31258 H X cos. <a = 31258 H x B = 31°25 HB. 
The moment of the former force 
= 31°25 H? x i= 10°416 H, 
and which tends to overturn the wall; and the moment of the 
latter force 
— 91-9 we all 
= S125 1B x 8 = 20°83 H Be, 


and which tends to assist the wall. The total moment of the wall 
for stability must therefore = 2 (moment horizontal ferce— 
moment vertical force) 


= 2 (10416 H® — 20°83 H B*) = 20°83 H (H* — 2 B®), 


Then, 
WHB? g.5 , 
g = 2083 HH? — 2B*), and B = WB a , 


If we take H = 20ft., and W = 1201b, per cubic foot, then in 
the first case 


and the weight of the wall 
oo) . 
sd 120 a = 17304; 
and, in the second case, 
118 x 2 
B= 1 18 x wd 
¥120 + 250 
and the weight of the wall 
20 x 20 > 
= IDX O* ES, ee 





= 11°¢2, 


Tho moment of a wall of this section is 
WH 3 S? 
_ ((B + s) re 





when the water presses against the vertical side, but if it is on 
the slope the moment 1s 

i 

‘xl 


> J 5? 
SP (8(B +8) +5) 

i seh If we have an embankment of this form of 
S ibis cross-section, where the slopes are the same 
on both sides, its moment is 

B+358 
wH(B( 5) +8?) 


If the steeper slope is on the inside of 
the embankment its moment is 


wH(p(s+2t*)+(8+5)CG4*)) 


If the steeper slope is on the outside of the embankment, its 
moment is 


WH(p(s'+ BIS) 4 


8\/s'+58 
(»+ 5)-)) 
If in these last five equations W = 
120 Ib. to the cubic foot, H = 20ft., S = 20,8' = 10, and B= 10, 
then the moment of the first section 


_ 120 = 20 ((10 + 20)*— *) = 920,000. 
Of the second 
ib is 20 (10(10 + 20) + *)= 520,000. 
Of the third 
= 120 x 20 (102 +3 ~*) + 20%) — 1,800,000, 


Of the fourth 

=120 x20(10(204 1° £ *) + (99 + 10) (72+ 19)) = 1,320,000. 
Of the fifth . 

=120 x 20(10(104 2+" = 20) +.(10 + yt) ) = 1,080,000, 


In these equations the moments of the walls are to be made 
equal to twice the difference of the moments of the horizontal and 
vertical forces of the water, as before, when the sloping side of the 
wall is next to the water. If the wall is to be built with a curved 
batter instead of a slope, D 
to facilitate the calcula- 
tion of its moment, we 
may take the curve to be 
of a parabolic form, and 
from which, in the curves 
generally used for that 
purpose, it will not sen- 
sibly differ. The calcu- 
lations of the moments 
of a few forms of wall 
with curved batter are 
given to show how they 
have been arrived at. 

To find the moment of 
a retaining wall with 
curved batter generally, C E—E F B 
let ABE be of the para- 


bolic form, then areaof ABE = Bi x BE. Now the centre 


of gravity of A B E will be found sufficiently correct for all prac- 
tical purposes if it is taken to be in the perpendicular line G F, 
which will bisects ABE. Now 


AEFG=AEFH—AGH=Hx EF-2GHXEF= 


AB 
Z 
















’ 
{ 
' 
i] 


s' 
































=--1 BE AK=BE:BK* = H?::AH=EF:GH, 





GH=H/EF yep 2 EF, pr.Hge 
Vee gH WG hates 
2 /EF_, BE, EF_9_ 3BE, BEY 
3 BE GEF’ BE 4 4EF° 16EF? 


BE — 12 BE? x EF + 36BE x EF? — 16 EF =o, 
(BE—4EF) (BE? —8BEX EF+4EF*) =o 
BE—4EF=o, BF = 2BE 
Moment of P. H BEX 3BE =e BE 
3 4 4 
CE 
z 
+ CEXBE + 2F), 


Ditto of 





AECD=(HX CE) (BE+ 
Ditto of ABOD=H Cc 
BEY) 


—¢— Je 
« 


- HS ((CE+BE) — 


If we take a triangle of equal area with A GB E, and similar to 
a triangle A B E, we shall find that its base will 


=BES? = 8165 B E, 


and, therefore, the distance of a perpendicular from its centre of 
avity t 8165 B E “O76 2 

atta dina E=—— = 2722 BE, 

and, therefore, B E — ‘2722 B E = ‘7278 B E from B, or nearly 

the same as before. Let C KE =6, and other values as before, then 


120? (6+ BE)?— BE). 160,000, B E = 6-403, 


and weight of wall =\120 (20 x 6 + Ly 20 X 6°4) = 19523. 
vo 
To find the moment of ABC DwhenABE=AECGD. Then 
BE will = 3 CE, area of 


ABE=H x 2% 


Se =HXCE 
Moment of 
ABCD=(H x CE) (BE+ OF) +(H x BEEBE) 


=(H x CE) (308 + *)+(Hx CE) ; 30B=HTom+ 


D A 








eowomne: 





C 7 B 


“29 _@ 3 
HiCr=8 Sor 


23 
HG BC 


Then, 
120 x 20 3 BC = 160,000, BC = 13°62, CE = 3°4, BE=10°21, 
and weight of wall 
= 120 (20 x 3-4 + 20 2) = 16344, 
When both the front and back of the wall are curved and 
parallel. When EF passes through the 
s) EA centre of gravity, to tind EA. Area of 


EBABF=HxEA 4+ * (BF-EA)= 





i 

{ 

| 

20 ua+— By. 

! 

Ditto of 

| $8 ens 

| EF OD =H x CF += (ED+CF)= 

t 

1 

i H 2H 

| OF +=> ED. 
c fF B Then, when E F bisects A B C D, 

2H Ree. & 2H 

4G BA+— BF= 5 4+ ED, 


BF=CF+2(ED—EA). 
For stability, 





3BC0_ 3AD _BC_AD 
BF a S50 FAP or =5° ==, 
SAP AP + 2(BD—EA), 


AD=4ED—4EA,andas4AD=4ED+4EA, 
3AD=8EA,EA= 3A D. 
To find E A when the perpendicular which bisects A B C D 
penas through its centre of gravity 
alls onits inside corner. Areaof D EA 
ECD = 5H XxED=2H 


(A D—E A) 
Area of 


ABCE=HxEA +7 (BC-EA) 
2H u 
3 3 
(BO—EA) =*Hra+tpo 


(AD—EA)=HXEA4 


4H 2H 
— a= c 
3 EA= 3 AD B 


H | tt _ BC 
+5 BC=> Pig EA = 


To find the moment of ABC D when the curves of the front 
and back of the wall are of 
different radii. Area of 


2H 
EFCD=HxCF+ —— 


D aE 


(DE-cr)=Hor +2EDE 
Ditto of 
EABF=HxEA+ 


(BF-EA)-7BEa +E BF 
Ditto of 
ABC 








Da B 
3 


Hing 
~ (BC +2DA4) 


cF 8 COF+ 


2H 2H H 
— —— ES —BF = 
3 DE + 3 EA + 3 


Moment of A B C D for stability 


=ibe xt wpo+2pa) =2* 2S pc+2da) 
As H Stun Ste, « Be 
Hor +*Bpz =*Hra +isr, 


OF+2DE=2EA+BF, 
Adding 2 E A to both sides, OF + 2DA=4EA+BF, 
Ba oABSSO7—2r 





generally, and for stability 


BO 3BC 





gBa= DA, 4 q Oe 
ang 2 8 
4 4 
If D A is to be-2 BC, then the moment, 
Hue (BO +2DA) 


willbe HxBC ‘tea « SBO 
mee (BC ++BC)=H a. 





Then, with values as before, 

120 x 20 sRe = 160,000, B C = 10°32, DA = $1032 =774, 

weight of wall =120 x 2 (10°32 +2X7'74) — 20640, 

If D A is to be 3 B ©, then the moment . 
HxBe (B +2DA) 


will be 





HxXBC 4 _y_7BC: 
APE (BO+5 =H 


Then, with values as before, 


120 x ni Be — 160,000. BO =1069,DA =3 10°69 =7'13, 


weight of wall = 120 x (10-69 + 2x 7-13) = 19960, 
If D A is to be + BO, then the moment 
wae (BO +2DA) 


4 BC 
2 


will be HXBO (BO + BO) = 


Then, with values as before, 
120 x20 5e = 160,00. BO=114,DA =f =577, 


weight of wall = 120 x 3. (1154 + 2 Xx 5°77) = 18464, 


If D A is to be $B C, then the moment 
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Hx BO 

4 

HxBC 1 ae 
xe (BO+>B C)=H 
Then, with values as before, 


120 x 20 2 — 160,000, 


1 


4 


(BC+ 2DA4) 


3 BC? 
8 


* will be 





A 
BC=133,DA =~ 133 = 33, 
weight of wall 

= 120 x 2 (13°3 + 2 x 3:3) = 16000, 


If a wall of this section is required, its 
moment is a0 


= 
ard if it supports water, level with the top, 


120 x 29 BO = 166,666, B C = 1666; 





HX 





Cc 


weight of wall = 120 x 20 x es = 13333, 


Now, as 17304 was required for the triangular form of wall with 
the same values, there is shown to be a great saving of material 
with this form of wall with curved batter. James 8. Tare. 





NARROW GAUGE RAILWAYS, 

Srr,—Mr. Fairlie expresses great pleasure at my admission that 
great advantages are possessed by light rolling stock capable of 
carrying three times their weight. This I have maintained 
from the commencement. Before construing that admission in 
favour of the narrow gauge, he should have remembered the con- 
dition with which it was coupled—to show that the same class of 
light rolling stock may not be constructed for the broad gauge. I 
have before proposed the adoption of Mr. Fairlie’s light carriages 
in their integrity, save the necessary increase of 5 per cent. in 
weight ; to this he has not objected. Suppose that a number of 
trucks on the narrow gauge weigh 100 tons, and carry three times 
that weight, will not a like number on the broad gauge, weighing 
105 tons, carry the same paying weight? Mr. Fairlie says ‘* That 
the great element in the gauge question does not depend so much 
on the reduction whici could be made by any means whatever in 
the weight of the present rolling stock as the reduction of the 
capacity itself.” By the above proposed construction the dead 
weight would be nearly the same on both gauges, and, as to capa- 
city, where is the difference? Will Mr. Fairlie maintain that car- 
riages on this go will not ‘‘fulfil these conditions ”’ ,The quart 
measure is not converted into a gallon by this alteration. This is 
a stratagem by which you can avoid the enormous proportion of 
dead weight without having recourse to the narrow gauge. 

I am glad to find that Mr. Fairlie admits that the conversion of 
his rolling stock will not inc~-ase the width of the train, and, 
therefore, he takes hisstandi. 9int on the sleepers. Imust object 
to have the 5ft. Gin. coupled wih the quotation from my letter ; 
those words were used expressly respecting the 4ft. 84in. gauge 
with the sleepers 7it. 3in. Jong, to which I have referred through- 
out. The allusion to the Indian gauge would be quite admissible 


were I to say that it requires all the works 94in. wider than the 
English gauge. 

The following diagrams should be compared with those given by 
Mr. Fairlie :— 








7 

7 
, 
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No. 1 represents dimensions taken on the outside of a sharp 
curve on a line where heavy traffic is carried. 

No. 2 is the standard gauge with shorter sleepers, under the 
same condition as to ballast; it is only Jin. wider than Mr. 
Fuairlie’s narrow gauge, but if this distance from the ends of 
sleepers be sufficient for a heavy train, a reduction of din. is com- 
patible with a light one. According to the above rule the Fes- 
tiniog Railway should be about 7ft. at the formation level for the 
2ft. gauge, but in many places it is 10ft.; it is, therefore, evident 
that inasmuch as the broad gauge does not require a wider em- 
bankment the cost of its construction is not increased by the 
gauge. No doubt but the width of this narrow line might have 
been less; but, comparing it as it is with another line not requir- 
ing a wider formation, there can be no difference in cost. Mr. 
Fairlie gives an example of the width in a cutting with a differ- 
ence in the waterways, but, as above, they may be the same for 
both lines, Where these are reduced to a minimum, in tunnels, 
and on viaducts and embankments, the width is regulated exclu- 
sivel by the train, as shown by the dotted lines. “Why does the 
widt the Festiniog Railway exceed what is necessary to give 
stability to the permanent way ? 

The greater part of the enormous cost of existing railways does 
not arise from their width, but from the mode of constructing 
them. For instance, a line through a country with average diffi- 
culties costs £30,000 per mile. The engineer, by the exclusion of 
curves less than ten chains radius, is compelled to make high em- 
bankments, to cross and recross the bends of rivers, and to exca- 
vate deep cuttings or tunnels through the rising ground and 
a, yore hills. ‘These costly works might, as a rule, be avoided 

y deviations from the first line, by permitting curves three chains 
radius; consequent'y, a line equally substantial might be made for 
less than half the nbove sum; and if it were adapted in all things 
for lightrolling stockit would cost less than one-fourth the amount 
squandered on the om system. 

Will Mr, Fairlie kindly say by what stratagem the Duke of 
Sutherland sets at nought the saying, ‘* That cost increases as the 
gauge?” His Grace has given a practical example showing con- 
clusively that a broad gauge railway may be constru ata 
moderate cost ; this was ie as cheaply, if not cheaper, than any 


narrow gauge yet constructed. It would be highly interesting to 
have this ne fuliy described some one acquainted with ‘the 





If a line were made at £6500 per mile, and earns only £13 (a litt 
more than one-half the weekly earnings of Irish railways), it wil 
pay fair dividend of 5 percent., provided the working expenses are 
not more than 50 per cent. The narrow gauge does not promise to 
work cheaply, In the case of the Festiniog line the working ex- 
penses are very high. If you take the tonnage 14d. and 2d. per 
mile for slates and goods respectively, the receipts will be 
£17,268; and taking the expenses at £10,518, having allowed 
£2535 for exceptional charges, the working expenses will be over 
60 per cent. 

I beg to thank Mr. Fairlie for his kindness in sending the letter 
which I hope to receive in a few days. DELTA, 
January 3rd, 1871. 





THE SIEGE OF PARIS. 

S1r,—To those of your readers who have read Dr. Scoffern’s 
communication relative to the above I submit the following pro- 

sition :— 

Postulates (1)—That a town must submit if it be attacked by 
such means as Dr, Scoffern proposes. Scholium : This problem 
is proved by its author in last week’s issue. (2) That the French 
see the force of Dr. Scoffern’s argument. Scholium: The wily 
French would see their advantage and adopt it. Axiom :—The 
French give unconditional surrender. 

Proposition : (Problem).—The French, shortly after the peace, 
suddenly present themselves before several large towns on the 
east bank of the Rhine, with mortars, rockets,&c. &c. Scholium : 
—The Germans submit without a murmur. Alternative :—Swept 
off the face of the earth. E. A. C. 


ee 


PIPE JOINTS. 

Sm,—I take the liberty of bringing before the notice of your 
readers an improved pipe joint. We find ordinary pipe joints fail 
often from three causes, namely, contraction, pressure, and from 
sinking of the joint. In the event of this joint being moved by 
contraction or expansion the lead will remain fixed in the fayeit, 
and will travel along the spigot without being injured thereby. 








From its form the lead cannot possibly be forced out by pressure 
should the joint be sunk or raised three or four inches. As 
the lead would not be forced out most likely it would not leak ; 
little more than half the ordinary amount of lead is used, because 
in ordinary joints not more than half of the lead is really set up, 
and that part that is set up only makes the joint. This joint can 
be set up in every part, not against yarn but against iron, a little 
yarn only being used at A. JouN LOCHTIE. 
Stillorgan, January 2nd, 1871. 





STEEL TIRES, 

Sir,—Before the public forgets the late accident at Hatfield, 
and the short inquiry of the coroner’s jury, mildly censuring a 
certain steel tire, 1 would beg a small space to recorda portion of 
Prussian railway experience. 

Although, during the last twenty years, steel was discriminately 
used wherever practicable in the permanent way and rolling stock 





le 
1 





of Prussian railways, and its value recognised long before it found | 


root in English practice, it has always been understood that cast 
steel tires should not be applied to wheels running under brakes, 
and for this reason:—The cast steel tires, when checked by the 
brake and skidding upon the railway, get very hot by friction ; 
in pulling up in a pool of water, a heap of snow, or even in a keen 
draught of wind, « cast steel tire may, under such circumstances, 
get a hard chill or brittle temper, and, being so injured and de- 
prived of elasticity, it may break at any time, either while run- 
ning free or under a brake, and that without giving previous sign 
of existing danger. - 

I may add, speaking from my own knowledge of most of the 
large steel works in Prussia, that, in contracts for material, manu- 
facturers distinctly stipulate that no guarantee is undertaken for 
cast steel tires or disc wheels if at any time used under brakes. 
The only material admissible in such a position is good fine-grain 
iron approaching in crystallisation to very mild puddle steel, which 
does not temper by sudden cooling; or, if a bias in favour of steel 
must be over-indulged, the cast steel should be made especially 
for the purpose, so as not to contain more carbon than wrought 
iron, with which it would become identical. Such a tire could be 
safely bolted to the wheel, and this process would, in the Hattield 
accident, have been less dangerous than the Beattie fastening, 


MARINE ENGINES, 160-HORSE POWER 
NOMINAL. 


On pages 5 and 8 of thie number we illustrate a pair of 
marine engines, recently designed by Mr. N. P. Burgh for a 
foreign Government. 

The side elevation and plan show that the starting gear is 
arranged at the end of the engines, between the lines of the crank 
shaft and the front of the cylinders. The link-motion is of the 
slotted type, with very short eccentric rods indeed, being in the 
same proportion to the travel of the valve as the main connecting 
rod is to the stroke of the piston, which Mr. Burgh has found to 
be a good proportion with return action engines when the link is 
properly designed and hung. 

The links are raised and lowered by a screwed vertical rod, on 
which is a block connected by a side rod to the link. The vertical 
rod is worked by mitre gearing on it and the hand wheel shaft ; 
and on turning the latter the block is shifted, and also the link. 

The slide valve is the usual double-ported kind, but peculiarly 
designed, being proportioned for an excess of exhaust port area, a 
subject Mr. Burgh has lately paid attention to with much 
success. Two rods are introduced, so that the valve can better be 
shifted, it being deep compared to the cylinder’s diameter, and 
guided below at the foot of the valve casing. 

The supply steam pipes are equally arranged for each casing, 
and the main pipe is at the centre of the connections, The admis- 
sion of the steam is governed by throttle valves on the branches, 
one rod passing through both, and is manipulatedjby a handle near 
the starting wheels. Each casing is fitted with a relief vacuum 
cock and blow-through plug valves—all within hand reach of the 
wheel, 

The cylinders are the ordinary kind, fitted with blow-through, 
and spring relief valves; the pistons are metallic, with steel 
springs behind the spring ring. The rod glands are fitted with the 
worm gear which Messrs, Maudslay and Field introduced about 
twelve years ago. 

The main frame next claims attention from its novelty, the best 
view of it being in the longitudinal sectional elevation. Most 
frames of this class, it will be remembered, have their caps vertically 
secured, but in the present case an angular position is required, 
for two reasons—the first being that the front corner of the con- 
denser overhangs, and the second that the shaft can be better got 
iu and out. 

The condenser is the main feature in the arrangement, it being 
the surface kind, with the tubes angularly placed to suit the angle 
o: the connecting rod when at half stroke, by which position the 
condenser is enabled to overhang the engines, while ample room is 
allowed for repair and removal of the working parts. 

The air pumps are worked by arms keyed on the outer piston 
rods; the suction valves are inverted, and the discharge valves 
opposite, on the same level, outside over the pump ; this is shown 
in the two sectional elevations and plan. 

The piston-rod guide is the slipper kind, with a ** back” cross- 
head, which was first introduced, we believe, by Mr. Burgh in the 
year 1862, and has since been adopted by mauy ot the leading firms. 
The feed and bilge pumps are secured to the side of each condenser, 
and receive their motion from the crossheads, 

The circulating pumps are between the condensers; the air 
pumps are the piunger kind; but the valves are circular gun- 
metal discs, packed with lignum vite, instead of rectangular 
india-rubber fiap valves, as iu the other case—for the reason that 
the air pump pumps into a tank against no pressure, while the 
circulating pump, pumps against a constant load of water amongst 
the tubes. 

There is an evidence of some thought about the arrangement of 
these pumps, inasmuch as the discharge water is made to fall 
into the tube chamber, by which a syphon action is occasioned, 
and thereby a relief of the usual blow given at each stroke of the 
plunger or piston, as in the ordinary arrangements ; for it will be 
noticed in the transverse sectional view that the circulating water 
is taken up by the suction valves under the pump, and then 
sent through the discharge valves over it into the cross pips con- 
necting the chamber with the condenser, thence down the angular 
passage to the tube compartment, and finally out at the discharge 


| opening above at the back end. 


I'wo pairs of these engines drive twin screw propellers, each 
7ft. Gin, in diameter, set at 9ft. pitch ; the area of the blades is 


| 20°4ft., and the nominal horse-power 100 for each screw, or in the 


proportion of about one-tenth, The cylinders are 40in. in diameter, 
and the stroke of the piston lft. 6in.; number of condensing 
tubes 975.; length between plates, 4ft. Gin.; diameter of air 


| pump, 1Vin. ; diameter of circulating pump, Tin. 


which, although designed to hold the tire on to the wheel even | 


when the tire should burst, in this instances failed to answer its | 


purpose. 

It seems strange that the jury did not take the trouble of ascer- 
taining the temper of the steel in question, and appear to have 
been satisfied with evidence as to the appearance of the frac- 
ture. 

The Prussian Board of Trade prohibit the use of cast steel tires 
under the brakes of the mail carriages, which on an average weigh 
174 tons, and form part of neatly every passenger train through- 
out the country. T. A. RocHissen. 

23, Abchureh-lane, January 4th, 1871, 


Royal ALBEtT HALL /¥ ARTS AND ScCIENCES.—We have to an- 
nounce that th: Queen jias fixed Wednesday, the 29th March, as 


| Museum, 


The boilers are cylindrical, 9ft. in diameter and 9ft. long ; width 
of grates, 3ft., and 6ft. long; pressure of steam 45 1b. in tne cylin- 
der and 50 ib. in the boilers; there is a cylindrical superheater, with 
duplicate stop valves. 

The boilers are arranged in the hullat the sides, and the stoking 
room in the centre, or between them ; the engines are placed with 
the cylinders back to back, and the condensers at the sides of the 
hull, so that free space is allowed all around, The engines are, as 
will be seen, exceedingly compact, Mr. Burgh having utilised the 
small space at his disposal to the best advantage. 





Sours Kensincton MusreuM.—Visitors during the week ending 
December 2¥, 1870, open free from 10 a.m, till 10 p.m., daily: 
33,532; Meyrick and other galleries, 7901; total 

41,433. Average of corresponding week in former years, 28,222. 
The total number of visitors during the year ending 3lst December, 





| 1870, has been—morning, 742,580 ; evening, 271,969 ; making a 


the day on which her siajesty proposes to open the Royal Albert | 


Hall at Kensington. 


DESIGNS FoR SHips OF War.—The Committee on Designs for 
Ships of War hold their preliminary meeting at the Admiralty, 
Whitehall, on January 18th. The following memorandum, to 
which the initials of Mr. Childers are attached, has been forwarded 
tothe members of thecommittee :—‘*The Controller of the navy will 
be instructed to preparea statement showing what, in the opinion of 
the Constructor’s Department, as naval architects, were the faulty 


principles of the design of the Captain, and to what extent they | 


contributed to her loss. Reports will also be called for, explana- 
tory of the constructive design of the Monarch, with respect espe- 
cially to her greater or less security as compared with the Captain. 
Reports will further be prepared relative to the design of the 
Invincible class, the Cyclops class, the Glatton and the Incon- 
stant class, and as to what further improvement can be made in 
those designs. My lords have dertermined to appoint a committee 
to whom these reports will be referred, and who will be requested 
to give their lordships the benefit of their advice and opinion. 
In considering these reports, the committee will advise my lords 
whether, with reference to the present state of the science of 
naval itecture, and the requirements of naval warfare, the 
principles which should regulate the form and type of war ships, 
to be built for this country, are fully satisfied by these designs, 
and by the improvements reccommended in them, or whether an; 
further modifications are desirable. By the appointment of this 
committee, my lords hope to give further effect to the policy 
which they alepted in 1864, when the designs of the new turret 
ships were referred for the opinion of a committee. 





} 


| 


tutal of 1,014,849. Total from opening of museum, 10,071,667, 

Tue TRAMWAY SysTEM IN LIVERPOOL,—At a meeting of the 
Liverpool Town Council on Wednesday considerable discussion 
arose in reference to applications to Parliament for powers to con- 
struct additional tramways inthe borough. The prevalent feeling 
was that, although the introduction of the tramway system thus 
far had been advantageous to the public, it was advisable to 
resist its extension through the means of public companies, and 
it was stated that negotiations were in progress with a view to 
the purchase by the corporation, if suitable terms could be 
arranged, of the existing tramway lines, A resolution approving 
the course of action thus indicated was adopted. One dissentient 
member of the council expressed his opinion that railway com- 
panies would probably claim the right of running vans on the rails, 
and that a frequent blocking-up of the public traffic would result, 

Tue Pall Mall Gazette says of the dvings of the Parisians :— 
** Probably one of the most useful of the devices of the besieged as 
regards the benetits which it may confer on humanity at large is 
the system of post-office microscopic photography, by which large 
quantities of printed matter are compressed into a small space in 
order to afford facilities for transmission, and are again by similar 
means restored to their normal proportions, Photography will be- 
come a great boon to mankind if it is found possible to enlarge 
minute particles invisible at first sight to the eye and produce 
maguified impressions of them for the purpose of scientific inves- 
tigation. In anatomical pursuits the most important discoveries 
might be made by some process of this nature. The smallest 
growths in the human body which now defy inspection may some 
day be dragged to light and their magnified images be mmr | 
deiineated for examination by the student at his leisure. And 
again, who knows but that the day is not far distant when, by 
means of magnified photography, the examination of a of a 
wheel which breaks suddenly, as on the occasion of the railway 
accident at Hatfield last week, may lead to the discovery of some 
minute defect hitherto incapable of detection, and to im- 
provements in the art of manufacture as will prevent such a catas- 
trophe in future? Im short, the s' caused by the present 
war, horrible as they are to hear of to witness, may turn to 
benefits as years roll by.” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavigr and Borveau, Rue de la Banque. 

BERLIN. ~—Messrs. A. AsuEr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Geroup and Co., Booksellers. 

LEIPSIC.—A.ruons Diirr, Bookseller. 

8ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Aucover, Editor and Proprietor of the “ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTIOE, 


*,* With this week’s number of TRE ENGINEER is issued as a 
Supplement No. XI. of our Portfolio of Working Drawings, 
representing “* Cornish Engine, Series No. 7, General Elevation of 
West Chiverton 80in. Pumping Engine.” Each number, as 
issued by the Publisher, will contain the Supplement, and Sub- 
scribers are requested to notify the fact at his office should they 
not receive it. 








TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore our to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Tue Teivier Ice Macuine.— The agent for this machine is Mr. D. Tamet, 

32, Cheapside. 

W. P. (Leeds).— We have answered the question you put several times. You 
will find the address of French nail makers in the back numbers of Tae 
ENGINEER. 

Letters are in the hands of our publisher for the following correspondents :— 
** Delta,” T. K., “Case Hardening,” J. B., Nottingham; W. R. R., 
J.R.M. On application a stamped directed envelope is needed. 

P. B. E.—To make your exhaust silent, turn the waste steain into a separate 
chamber three or four times as large as the cylinder. To avoid smoke, burn 
coke ; to sel out the eccentrics make a proper drawing of the valve gear. 

8. T. (Bradford).— The load can be drawn with more ease if carried on 6ft. 
whees than if carried on 3ft. wheels, a portion of the resistance to be 
overcome varying very nearly in the inverse ratio of the diameter of the 
wheels, 

C. B. K.— We cannot see that you are called upon to interfere in the matter 
at ali, and we know so much more of the gentleman to whom you refer than 
you do, as to be aware that nothing would annoy him more than the publi- 
cation of your letter. 

E. A. D. (Leytonstone).—T7here are two or three works oa milling pub- 
lished in America, one by Pallet, and another by Craik, in particular, 
which may be useful. We know of no book published ia England which will 
suit you. The millstones used by your friend are possibly too coarse, and 
badly set, so that they cannot be brought close enough to make fine flour. 

H. G. C.— Your question is very clearly stated. The question has attracted 
the attention of the first mathematicians of the day, but it cannot be considered 
that anything more is dejinitely settled than that the strains rapidly diminish 
as we get further from the bore of the gun, but the rate of diminution 
depends on the elasticity of the metal and other variable conditions to such 
an extent that no general formula can be laid down. You will find the 
question fully handled in *‘ Holley on Ordnance,” and in the writings of 
Mr. Robert Mallet, and others. 


THE SALTLEY CARRIAGE WORKS, 
(To the Editor of The Engineer.) 

Sin,—The paragraph which appears in your paper of the 3vth ult., 
stating that the railway carriage works at Saltley, lately occupied by the 
Londvun and North-Western Railway Company, and more recently the 
pay of this company, have been sold, is incorrect, and, as it has 
ed several of our friends to suppose that the works we occupy have been 
sold, whereas, in fact, the paragraph refers to an adjoining premises, 
which are still for disposal, I shall be obliged by your inserting this 
letter in your next issue. evry Brown, General Manager. 

85, Gracechurch-street, E.C., January 3rd, 1870. 





Tue Exoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Hulf-yearly (including double number) ..  .. £0 14s. 6d. 
Yearly (including two double ee +s oe of £1 9s. Od, 

Tf credit occur, an extra charge of two shillings and sixpmce per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thura- 
day evening in each week, Zhe charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country muat be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Kiche; ail other 
letters lo be addressed to the Editor of Tat ENGINEER, 163, Strand. 
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FRIDAY, JANUARY 6, 1871. 
1871. 

Tuts is the first number of the thirty-first volume of 
Tne Eneiserr; and as we look at a great row of 
heavy volumes on our library shelves, and call to mind the 
course we have pursued for years at this season, we feel 
that our readers would hardly be satisfied if we made an 
exception to a long-existing rule, and omitted to say some- 
thing of the engineering work that has been done in the 
year that has just passed away, or neglected to point out 
the direction which improvements in the art of construc- 
tion should, and ibly will, take in the year on which 
we are just entering. During the first portion of the year 
1870 thoughtful men able to discern the signs of the 
times, did not fail to perceive many evidences of returning 
national prosperity. A tendency was manifested once 
more to distribute the capital which had been locked up by 
those who failed to find any legitimate use to which it 
could be applied with safety. Reaction setin. The panic, 
and the causes which led to it, were not forgotten; but 
capitalists began to perceive that it is possible to be too 
cautious, and that those who risk nothing can never expect 
to win a stake. Many schemes were brought forward, and 
got, for the most , a calm and attentive consideration, 
which they would not have received a few months before, 
We have often asserted that it is impossible for a nation 
to expend much money with hope of profit without the aid 
of the engineer. Accordingly, the moment new sources 
of investment other than Government securities or those 
offered by bubble companies, to meet with a little 
favour, the prospects of the profession began to improve. 
Our continental trade in steam engines and machinery 
generally, if not greatly developed was at least more healthy 
in the early part of last year than it had been for some 
time previously. Many civil engineering projects of con- 
siderable importance were discussed, and the progress of 
events justified the opinion entertained by well-informed 
men that 1570 was going to be, if not a , sti 
one very much better than any that had very closely pre- 











ceded it. Then came the declaration of war against Prussia 
by the Emperor of the French. That declaration was the 
death blow not only tomanyasound enterprise, but the imme- 
diateruin of certain established branches of trade and manu- 
facture. The prospects of the profession looked infinitely 
worse in August than they didin June. But the engineer is 
ubiquitous. Even war cannot be made without his aid, and 
the war itself, which is now, alas! devastating France and 
half ruining Germany, gave an immediate stimulus to 
some manufactures, and called forth all the energies 
of military engineers and artillerists. ‘The war cannot last 
for ever; and although it has postponed the moment 
when the members of our profession will be employed as 
extensively as is desirable in ‘applying to useful purposes 
the great surplus of wealth which this country really pos- 
sesses, it is to be borne in mind that, in one sense, the war 
is not an unmixed evil. It is simply impossible that France 
or Germany can in a moment return on the declaration of 
peace to their old habits of industry ; they will lack both 
men and capital. These can be supplied by Eugland. 
From this country can be sent money to reconstruct rail- 
ways, cities, factories, ironworks, &c., and brains to speud 
that money in such a way that the expenditure may prove 
remunerative to those to whom the gold belongs. Wecan 
affurd to lend to France and Germany ; both nations, not- 
withstanding their losses, can affurd to borrow with the 
certainty that they can repay ; and as after great storms 
follow great calms, so it is possible that the moment France 
and Prussia have adjusted their differences, we shall enteron 
atime of peace and prosperity, which if not permanent 
will be at least prolonged, There is no risk in the future, 
except that which may be incurred by the prolongation of 
the war until both sides are exhausted, or until France 
submits sullenly to terms, the bare mention of which will 
stir the pulses of her people with a desire to be avenged 
on those who imprudently dictated them. The present is 
not joyous, but the future is promising, and we are inclined 
to believethat the day is not distant when English engineers, 
civil and mechanical, will enjoy all the happiness that 
ample employment and a full recognition of the import- 
ance of their services can give them. And so we begin the 
new year hopefully, and pen these lines in the coutident 
expectation that our readers will, upon the whole, enjoy 
the year 1871, and supply us with pleuty to do iu the way 
of recordivg operations and describing work, in carryiug 
out which they will find honour, profit, and pleasure, 
while they enable us to render the thirty-first and thirty- 
second volumes of Tue ENGINEER as useful and as interest- 
ing as any of those which we have launched on the sea of 
professional opinion during the last fifteen years. 

In writing articles such as this we have always given 
the priority of place to civil engineering, including under 
this head the construction of railways, canals, tunnels, 
harbours, docks, and last, though not least, the disposal of 
sewage and the supply of water to large towns. We bave 
found this practice convenient, and we shall not depart 
from it now. Let us see, therefore, what progress has 
been made in the construction of railways, and in what 
direction improvement should tend. 

As regards the construction of new railways in this 
country, there is really nothing worth recording. All 
the schemes at present brought forward are for the 
construction of brauch lines, subsidary in the fullest sense 
of the word to our great national arteries of intercom- 
munication. Of what is proposed to be done, it would be, 
therefore, uninteresting, except to a select few, to speak; of 
what ought to be done, much however may be said. It 
is impossible to assert with truth that the wants of Eng- 
land, Ireland, and Scotland are fully satistied as regards 
railways. Ireland especially is badly off for the meaus ot 
transport. It is only in exceptional caséa, however, that any 
full-sized line is likely to pay for itself, or to supply the real 
wants of a district. We need something which, being 
better than the ordinary highway may be worse than a 
first-class railroad; in other words, the country requires, and 
doubtless will one day have,a system of cheaply-cou- 
structed lines, laid probably in many cases on the existing 
highway, on which passengers and goods may be conveyed 
for distances of ten or fifteen miles to the nearest main 
line railway station, at an average velocity of something 
like sixteen or eighteen miles an hour. ‘The great objec- 
tion urged against such lines is that they would be attended 
with the serivus inconvenience due to break of gauge. The 
answer to this argument lies in the fact that all goods 
brought by cart and wagon along the highway must be 
loaded and unloaded; but no one ventures to assert that, as 
a consequence, highways should not run to railway sta- 
tions, or that nothing but railway iages and wagons 
should run on highways. The true way to look at the 
matter is this. Is it or is it not better to have a road on 
which you can travel at, with goods and passengers alike, 
twenty miles an hour, than a road on which you 


travel with goods at three miles and passengers at eight ? | 


No one asserts that a cheap line, say 2ft, 6in. gauge, will 
be equal in all respects to one of 4ft. 83in., but we do assert 
that lines of this narrow gauge, cheaply made and cheapiy 
worked by locomotive engines, would not only pay the 
constructors but materially augment the prosperity of 
thousands of districts. That break of gauge is an incon- 
venience we admit; but is it a greater evil to load and 
unload a truck of coals, than it is to haul these coals in a 
wagon eight or ten miles across a bad country road? To 
argue that where a —— is wanted at all, it is best to 
havea full-sized one, embodi 

by certain elderly members of our profession who are scarcely 
competent to pronounce an opinion on the subject. We 
trust that the whole question of cheap feeding lines will 
be fully discussed during the present year, and that a 
beginning as least will be made by theconstruction of a few 
miles in some favourable locality. _ Nothing but prejudice 
stands in the way. As s railway enterprize abroad, 


we naturally turn first to India, but the p of events 
there, and the aspect which the pores of the future deve- 
lopment of the railroad m of that country assumes, has 


been so fully and recently discussed in our pages that we 





need not repeat ourselves by saying anything on the sub- 
ject now. On the continent of Europe the most remark- 


able work accomplished is the completion of the Mont 
Cenis Tunnel. The Mont Cenis Railway , we are 
sorry to say, partly in consequence of the war, come to 
commercial grief, but the progress of the tunnel has 
not been impeded. Slowly and surely the excava- 
tion has advanced from both extremities towards the 
centre, and the afternoon of Christmas-eve witnessed 
the junction of the two parties of borers, who had 
been winning their way towards each other, inch by 
inch, for more than twelve years. The accomplish- 
ment of this stupendous work cannot be looked at 
in any other light than that of one of the greatest engineer- 
ing feats ever performed. The actual length of the tunnel 
itself, the height of the Alpine summits above, and the im- 
possibility of sinking shafts to accelerate the work, euhance 
the brilliancy of the achievement. The highest mountain 
rises more than 10,000ft. above formation level; the heizht 
of the observatory from which the ranging of the ceutre 
line wasaccomplished wasat nearly thesame altitude, and the 
minimum depth of the miners below the surface was nearly 
seven thousand feet. Thirty-five years was the time ori- 
ginally allotted to the construction of this great interna- 
tional tunnel, but by the aid of mechanical appliances it 
has been reduced to, practically, a third of the contem- 
plated period. From the first it was seen that to employ 
steam power to drive the boring machives would be im- 
practicable, as the cost of the necessary fuel would be a 
serious objection, while no means were available for getting 
rid of the wastesteam. Finally, compressed air was adopted, 
the motive power being obtained by an ingenious utilisation 
of the existing water force at command, There is a dif- 
ference of level of seven hundred and fifty feet between 
the valleys on the French and Italian sides of the Alps,a 
circumstance that, had much water been encountered in the 
excavation, might have given rise to serious difficulties. To 
reduce the chance of having to overcome so formidable an 
impediment to mining operationsas large bodies of water, 
this difference in level was reduced to 334ft. In order 
to effect this the railway on the French side of the Alps 
was raised by continuing it in a zigzag fashion, until the 
actual difference of level of the two extremities of the 
tunnel was reduced as mentioned. In this manner the 
ruling gradient of the sub-Alpine line is one in one 
hundred and twenty. There is one point in connection 
with the progress of this undertaking that is specially 
worthy of notice, as it constitutes a striking proof of the 
truth of science. It is well known that at acertaiv distance 
along the excavation the miners came upon a mass of rock 
of an almost adamantine hardness. Geologists had pre- 
dicted the existence of this temporary obstacle, and it oc- 
curred within thirty feet of the exact position indicated by 
them, although the depth of it below the surface was 
several thousand feet. Hannibal and Napoleon conducted 
armies over the Alps, modern engineers have opened a 
path beneath for the transport of merchandise and the 
exercise of that national intercourse which ought to 
bind people together in the bonds of peace and good will. 
While on the subject of tunnels, we may briefly refer to 
that known as the Thames Subway, passing under the 
river near the Tower. It was opened during the latier 
part of the year, with the intention of running cars or om- 
nibuses tbrough it, and raising and lowering the passen- 
gers by hydraulic lifts. For a very short period passengers 
were transferred from shore to shore in this manner, but 
the mechanical arrangements failed to work either satis- 





factorily or remuneratively, and in consequence they have 
| been dispensed with altogether. At present the subway 
| is open under the same conditions that attended the old 
| Thames Tunnel previous to its conversion and utilisation 
| by the East London Railway Company. All the cars, lifts, 
| and otber mechanical accessories have been removed, and 
| the public descend to the lower and rise to the upper levels 
| by timber staircases. The subway deserves be to mentioned 
|asacheap and expeditious engineering work, as its con- 
| structive features have nothing in commen with the finan- 
cial failure that has apparently attended the project. 
Beyond the general recoguition by engineers that profes- 
sional skill and science is competent to drive a tunnel under 
the Channel, the whole enterprise is in abeyance. Papers 
have been read in numbers, pamphlets published in great va- 
riety, and inventions and patents paraded with uupardon- 
able ostentation, with a view to demonstrating the value of 
| this orthat particular method, and of course thecertain failure 
| of any other; but hitherto it has been all cry and no wool. 
We fancy the tunnel is not wanted so very much as some 
people consider. When it is really needed there is no 
doubt it will be constructed, and not till then. 

In North America, railway enterprise still opens up new 
fields for the labours of the engineer. The Union 
Pacific Railway is complete, and, barring a few accidents 
due to recklessness, the bad quality of the permanent way, 
snow, and the pranks of the Indians, it is now in successful 
operation. A second, and in some sense a novel, line 
across the North American contineut has not only been 
planned but commenced ; and, as this is really one of the 
greatest operations of the day, we shall devote a little 
space to its consideration. 

The construction of this Northern Pacific Railroad has 
advanced within the last ten months some 250 miles due 
west of Lake Superior. The Government of the United 





States, impressed with the necessity for two additional 


| Atlantic and Pacific lines of railway, besides that running 
| from Omaha, on the Missouri, to San i 
es a notion now entertained only | first instance aided the building of the northern, and 


Francisco, in the 


will, doubtless, hereafter render similar assistance to the 
southern Pacific lines. Contrary to all expectations the 
Union Pacific Railway has maintained its traffic tolerably 
well for the past two winters. This it has accomplished 
in the face of no small difficulties, as will be seen if we 
remember the gradients over the Sierra Nevada, some of 
them 116ft. to the mile, and the many curves ranging from 
500 to 700ft. radius. At times four and six engines are 
required in these parts of the route to do as much as could 





be effected by oneon levels clear of snow; and out of its entire 
length—1657 miles—1100 miles have an elevation of more 
than 4000ft. above the level of the sea, In the deep cuttings 
and canons of Dakota, Utah, Nevada, and ornia the 








ye ee ke ee eg ne ee ee Bee eeeee — 






10 


ee —“~— 


THE ENGINEER. 








Jan. 6. 1871. 








snow in drifts accumulates in alarming quantities, and | 
these packing hard, offer almost insurmountable obstacles 
to the maintenance of traffic. Owing to these circum- 
stances the United States Governmeut have wisely—ob- 
serving the eminent success arising out of certain Govern- 
ment assistance in aid of the coustruction of railways in 
India—granted to the Northern Pacitic Railway Com- 
any a subsidy in the shape of a land yraut, consisting in 
lternate sections of a width of forty miles on either side 
of its entire Jength, in aid of its construction, The route 
extends from Daleth, a city on the western extremity of 
Lake Superior, to Puget Sound on the Pacitic coast, and 
for 1500 miles borders upon British North America, 
through the rich districts of the Saskatchewine and Red 
River Valleys, and the gold country on the Frazer, Thomp- 
son, and Kootenay rivers, west of the mountains. Passing 
through Minnesota it enters the territory of Dakota, 
Montana, Idaho, and Washingtov. The highest ground 
encountered between Lake Superior aud the .issouri at 
the mouth of the Yellowstone; here it rises to 2300ft. 
above the level of the sea. The elevation of the country 
over which the line is traced, beginning at Lake Superior, 
and going westward, is as fullows :— 


Average height ahove 


Miles. the sea. 
To Dakota Valley .. .. «. of «» 800 1200ft. 
» Yellowstone River .. .. «.. .. 309 2200ft. 
Along the Yellowstone River ee «- 400 2500ft. 
» Flathead Valley a a oe OO S500ft. 
Lewis and Snake River .. .. 200 B900ft. 


rd Puget Sound .. .. «+ « .«. 500 a oo oe 400ft. 

Lake Superior to Puget Sound .. «. 2000 22 «oe o -- 

If we compare these levels with the profile of the Union 
Pacific, we must start from Chicago, from which point 
the Chicago and North-Western itailway for a distance 
of 500 miles west to Omaha ascends 1000ft. 


Average height above 


Miles. level of sea. 

ee 1900ft. 
», Cheyenne ae a ae. -. 500 3300ft. 
vp COOpPer .. oe co ce «+ «+ oe 100 7300ft. 
yy Promontory .. .. «+ ++ «+ «+ 485 6200ft. 
9» Humboldt .. 2 « cc «+ «+ 406 of 4750ft. 
mds) 4k <0 60 90 re te oe” o» 4000ft, 
op AUDUFN cc oe ce oe oe ce ce 1BO oe oe oe 64600, 
», Sacramento .. oe os oo «+ cf 36 oe oo -- 300ft. 
», San Francisco os 0 06 06 es 2 os oe 50ft. 
Chicago to San Francisco.. .. oc 2375 . — 


On the Northern Pacific line there need be but two 
rincipal summits, whilst on the other there are four, the 
owest of which is about 1000ft. higher than the highest 
on the northern route. If, therefore, the roads were the 
same length between the Pacific waters and the great lakes 
and navigable rivers east of the Rocky Mountains, the ad- 
vantage would be largely in favour of the northern route. 
But the actual distance is 375 miles less, and the equated 
distance for ascents and descents in its favour will be very 
considerable. The first fairly navigable water for steamers 
which is met with on the route from Sacramento eastward, 
is the Missouri river, at Omaha, 1775 miles, whereas on 
the northern line the road will be along, or quite near, 
navigable streams a large portion of the distance on the 
west side of the Rocky Mountains ; and so on, after cross- 
ing them, it will strike navigable waters on the eastern 
side on the Upper Missouri and on the Yellowstone. The 
construction of this line is beyond question one of the 
greatest engineering projects of the day. 

Among the more important works connected with rail- 
ways, bridges and viaducts occupy a prominent position. 
They constitute the connecting links between the detached 
individual cuttings and embankments, and, according as 
their construction is vigorously proceeded with or the 
reverse, so is the opening of a line accelerated or retarded. 
Unfortunately, in many localities it is impossible to com- 
mence the building of a bridge until a road of some sort or 
other is first made to the intended site; but in all instances 
in which it is possible to start the abutments or piers in- 
dependently of other portions of the line, it is the duty of 
the engineer and the interest of the contractor so to do, 
It is to India and America we must look for the most magni- 
ficent recent examples of bridge construction, assuming size 
to be the criterion of merit. In one of our recent numbers 
our readers will find a description of a bridge in process of 
erection over the Ganges, on the Oude and Rohilcund 
Railway, the girders of which were tested at Silvertown, in 
order to ascertain their suitability for being placed in posi- 
tion without the aid of scaffolding. Apart from the fact 
that the structure itself is one of considerable magnitude, 
a peculiar interest is attached to it, as being the first rail- 
way bridge thrown across the sacred stream. No doubt 
the pious Hindoo, whose only wish is to live and die by 
the Coke of his beloved river, regards with feelings of in- 
dignation and horror this unhallowed violation of the 
sanctity of its waters. In future the shadow of the loco- 
motive will haunt the place of his repose. A bridgea mile 
long is a rarity, notwithstanding that the extension of the 
railway system into distant countries has made us some- 
what familiar with bridges of considerable length. In 
the United States, early in the year 1870, the very re- 
markable Louisville Bridge was opened for railway 
traffic, and the following particulars will prove that 
it is fully worthy of notice :—From the Indiana abutment 
to that on the Kentucky shore the total distance is 
exactly one mile and 19ft. Omitting the side spans of 
50ft. each, and a solitary one of 100ft., the*minimum 
spans are 149ft. 6in. in length, and the maximum 
400ft. There is a drawbridge in the central portion of 
the channel having a span of 264ft., and the height above 
low-water mark varies from 90ft. to 97ft. In all, there are 
twenty-seven piers, but, owing to the irregularities encoun- 
tered in the bed of the river, it was not possible to make all 
the spans of the same length. This is, no doubt, to be 
regretted, so far as the appearance of the bridge when 
viewed in elevation is concerned; but ornament must give 
way to utility and economy. With the exception of the 
girders erected over the channels, the whole of them are 
constructed on the principle of Fink’s suspension truss. 
The whole superstructure, excepting the flooring, is of 


wrought iron. Some of the subordinate parts, such as the 





shoes and chords in the suspension trusses, are of cast iron. 


For the uprights, or those parts in compression, as well 
as for the bracing, wrought iron columns were exten- 
sively employed. The bridge has two footpaths, 4ft. 
wide, one ou each side, protected by haud railings, with a 
distance between them of 203ft. This space, upon which 
a single line of metals or “track” is laid down, can be 
used for ordinary vehicular traffic when trains are not 
runuing. As was the old rule with us, the maximum 
working load of the bridge is taken at one ton per lineal 
fout, which is equivalent to the structure being eatirely 
covered by a string of locomotives, a condition not likely 
to be ever fulfilled. According to the calculations of the 
engineer, the factor of safety is seven to seven. The 
amount of timber in the flooring, hand rails, and super- 
structure generally, reached a total of 639,000 cubic feet, 
and the iron represented nearly four thousand tons. Some 
idea of the skill and energy displayed in the erection of 
the bridge may be gathered from the fact that some parts 
of the girders were lifted iuto position to a height of 160ft. 
above the river bed, while the channel below flowed at the 
rate of nearly twenty miles per hour. This is the largest 
work of the kind constructed in America, not excepting the 
Kansas city bridge, which was completed in 1869. The 
nearest approach in length, measured from abutment to 
abutment, by any other bridge to that at Louisville, which 
is of last year’s date, is to be fuund in or near Rotterdam. 
Including the swing or draw span, the total length is 
4592ft If, instead of estimating the bridge by its total 
jeugth, we take the dimensions of the maximum span, the 
palm must be yielded to a structure on the line from 
Utrecht, which has a span of 492ft. This dimension is 
not equalled by that of any other single span, if we except 
bridges constructed on the suspension principle, which at 
present is certainly not adapted for our system of locomo- 
tive transit. 

The progress of bridge building at home during the bygone 
year presents but very meagre results, although, if we look 
no further than the metropolis, there are bridges that cer- 
tainly must be built some time or other, It is well known 
that an additional passage across the Thames is very much 
needed between Waterloo and Blackfriars, while it will be 
a miracle if the old structure at Battersea does not 
suddenly collapse some tine, or rather some stormy day. 
Our friends in the North have not been quite so idle, as 
they can record the erection of the Albert Bridge over the 
Clyde, with a maximum span of 115ft. Closely allied to 
the subject of bridges is that of roofs. That over the St. 
Pancras station occupies the tirst place, and probably will 
continue t» hold that enviable position for a long time. 
While on the subject of roofs we must not omit to 
mention that crowning the Albert Hall, which presents 
some peculiarities in its design aud construction. As 
it is in reality a species of dome, with axes of un- 
equal dimensions, the details are necessarily more com- 
plicated than in those instances in which each principal is 
directly supported upon side walls or pillars. It isa very 
tine piece of engineering work, and in that sense forms the 
only redeeming feature in the whole edifice. 

In the hydraulic branch of the profession, proposed 
schemes and contemplated projects have been considerably 
more abundant than actual works either completed or in 
pogress, The Suez Canal, which holds the same proud 
distinction among engineering works intended for nautical 
transit as the Mont Cenis tunnel does among those which 
regard land transport, has continued during the last twelve 
months to maintain its reputation as a constructive aud 
financial succe-s. It is difficult to understand why the 
Peninsular and Oviental Company’s vessels do not make use 
of it. Their draught of water ought uot to be too great to 
prevent them passing through ; but at present passengers 
coming from China and the East have to undergo all the 
trouble of shifting from one boat into the train, and, after 
crossing the Isthmus by the overland route, of transferring 
themselves and baggage to the boat that lands themat South- 
ampton. If the vessels can pass through the canal they 
ought to do so, as the comfort and convenience of 
passengers eastward and homeward bound would be 
very materially increased thereby. At the same time 
the canal will never fulfil its object while its lateral 
dimensions remain in their present contracted state. When 
its breadth is double what it is now it will possess some 
claims to be called a maritime highway. It is only to be 
regretted that when once a valuable and trustworthy pre- 
cedent has been established it cannot be followed by nume- 
rous examples of a similar character. No sooner was it 
clearly perceived that the Isthmus of Suez was capable of 
being pierced from one shore to the other, than engineers 
and capitalists began to turn their attention to various 
points of the globe where the same geographical features 
presented themselves, The piercing of the Isthmus of Darien 
is an old scheme. A special expedition was despatched 
by the American Government during the year that is 
past to ascertain if the work were practicable or not; 
and from the best authority it appears the decision of the 
explorers is unfavourable to the project. Beyond arriving 
at that preliminary stage in which the feasibility of the 
scheme is demonstrated, and statistics adduced to prove 
its ultimate financial success, nothing has been done 
farther with the canal through the Isthmus of Corinth. 
The Dutch have au extensive work of this description on 
hand near Amsterdam, but canals are the Dutch roads, 
and are made not so much with the view of proving re- 
munerative as of providing for the indiayousalite require- 
ments of public traffic. Of harbours, jetties, and break- 
waters, there is not much to record. After many years of 
labour and expenditure, the breakwater at Holyhead is on 
the eve of completion. ‘Lhe works were carried out by 
Government under the superintendence of Mr. Hawk- 
shaw. A projected wet dock at Whitehaven, and a dry one 
at Malta, the latter in an advanced stage of construction, 
may be mentioned. Abroad we have waterworks, either 
contemplated or in progress, at Madras, Singapore, Berlin, 
Vienna, and elsewhere, but nothing of any importance 
to chronicle. The same may be sald regarding those at 
home. Some on a small scale, including those at Mary- 
port, have been opened, but they present no features calling 





for any particular notice. Before leaving the subject of 
hydraulic engineering we must not forget to make a brief 
allusion to the Serpentine, which has been cleaned out and 
refilled in time for those who patronise the ice to enjoy the 
present severe weather. It is the general opinion that the 
work was only half done, and, although temporarily suc- 
cessful, the condition of the lake will eventually be as bad 
asever. The evil may have been mitigated, but it has 
certainly not beencured. However, if it is permitted to 
remain untouched, supposing it becomes foul, as long 
as it was when previously in that condition, the recleans- 
ing will not come for many years. 


Surveying operations have been extensively carried on 
in India, both on the part of the Government and private 
companies. ‘The Government has also prosecuted the sur- 
veys and exploring expeditions in the Holy Land, which 
a short time ago excited so much interest. In one, which 
was undertaken with the especial object of determining the 
identity of Mount Sinai, the party traversed on foot upwards 
of 700 miles, and examiued the physical features of over 
4000 square miles of country. The greatest altitude attained 
was nearly nine thousand feet above the sea level, and the 
ground was so rough and precipitousas to set at defiauce all 
attempts to use the ordiuary field instruments. We cannot 
close our notice of the civil engineering works and trans- 
actions which have either been inaugurated or completed 
within the past twelve months without alluding to an event 
which is likely to exercise a very considerable and ame- 
liorating influence upon the whole future of the profession. 
We refer to the establishment of the Indian Civil En- 
gineering College at Cooper's Hill. In consequence of the 
failure to fill up by competitive examination the vacancies 
in the Public Works Department of India, the authorities 
have been compelled to substitute some other means of edu- 
cation for those usually adopted. Briefly, the old source of 
supply having failed, it becomes necessary tocreate a new one. 
This is exactly what the Indian Government have done, and 
the course of action they have been obliged to pursue is a 
bitter, but at the same time a just, reflection upon the 
wretchedly ineflicient condition into which our technical 
and professional education and training have fallen. It is 
useless fur the principals of the various colleges and schools 
which profess to have engineering classes to exclaim 
against the establishment of a Goveroment college as a 
monopoly. They have no one to blame for it but them- 
selves. If they had taken more care with their pupils, 
and not allowed them to rise from one class to the other 
until they had attained greater proficiency, they would uot 
have made the miserable exhibition of themselves they did 
at the last examination. As an instance in point, we may 
mention, on the best authority, that not more than oue 
or two of eighty candidates could tell the reason for 
setting up a level exactly half way between the back and 
fore sights. One might well exclaim, “ After that, the de- 
luge.” Such ignorance is simply deplorable, and, more- 
over, is unpardonable, because levelling can be thoroughiy 
learnt, both theoretically and practically, at any coi- 
lege or school in which the students are properly instructed 
in the operations of ordinary field work. To acquire a 
knowledge of the art does not require any acquaint- 
ance witu works in construction, or with the routine of 
an engineer's office. We can entertain no pity or sympathy 
for unsuccessful candidates who are prepared in this manner 
for anexamination. In fact, the persons to pity are the 
examiners. If the new college fulfils no other duty than 
that of educating and training men for the Public Works 
Departmeut of India it will fully answer its purpose. But 
this is viewing it in a very narrow light, aud restricting its 
sphere of actiun within very small limits. The broad sense 
in which it should be regarded is that of an institution 
endowed with so mauy exhibitions tenable forlife, at which 
a first-class technical and professional education may be 
obtained by anyone intended to be a civil or mechanical 
engineer. The only true method of raising the tone and 
prestige of a profession is by raising the standard of educa- 
tion vf its members; and no one will deny that there 
is plenty of room for improvement in both of these parti- 
culars among engineers. The Indian authorities are de- 
termined to have good men for their public works, and 
have undoubtedly adopted the proper course to obtain them, 
It is satisfactory to perceive by the arrangements proposed 
that, while recognising the necessity of providing the best 
education for the students, the authorities have not lost 
sight of the fact that there are other qualifications equally 
indispensable to men who are to hold responsible offices 
and be entrusted with the management of important na- 
tional works. The higher the toue of the college the more 
valuable it will prove tor its especial purpose, and the more 
beneficial will it be to the profession at large. 


In sewage and sanitary works—branches of engineer- 
ing which has now become second in importance’ 
to none—there is little fresh to chronicle during the 
past twelve months, either at home or abroad. The 
efforts of all parties interested in the development 
and practical solution of these great questions appear 
to have been directed rather towards the maintenance 
and extension of existing schemes for sanitary improve- 
ments than towards the creation of new ones. It is just 
possible that a reason for this comparative inaction may be 
found in the fact, that it was not until the latter part of 
the year that the concluding report of the Rivers Pollution 
Commission was issued. Undoubtedly this was looked 
for most anxiously by all those who had upon their 
shoulders the serious responsibility of designing and or- 
ganising works of a sanitary. nature. Balaucing, as they 
were, betweeu the alternations of sewage irrigation, and 
sewage deodorisation and precipitation, they awaited the 
issue of the report as oue awaits the decision of an umpire 
or the fiat of the Legislature. In justice to them- 
selves, engineers and other equally responsible individuals 
were unwilling to precipitate matters, or to adopt a course 
of action which might subsequently prove totally at va- 
riance with the results of future experiments, concerning 
the validity and integrity of which not a shadow of doubt 
could cross the mind of any candid and disinterested per- 
son, The report appeared in due time, and the contents 
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corroborated in the strongest manner and confirmed most 
conclusively the opinions which we have oe advo- 
cated in our columns, and invariably set before our 
readers, ever since the sewage question assumed that 
importance and gravity which entitled it to the serious 
consideration of individuals and of the public at large. 
If, therefore, on the one hand, we have no fresh works of 
this description to record, on the other we have at least the 
satisfaction of knowing that, theoretically and scientifically, 
the matter has been referred to a settled and defiuite basis, 
and that there is now no longer any plea for indecision, un- 
certainty, or procrastination. The concluding words of 
the report are—“ We have, therefore, no hesitation in re- 
commending irrigation as the only plan of dealing with the 
sewage difficulty at present known to us, which at once 
abates a nuisance and turns to profitable accountian other- 
wise valueless material.” This recommendation, as may 
be expected, will put an end for the present to the various 
disinfecting and deodorising processes which for so long a 
time have Sceted local boards, to their own undoing. 

All the well-established sewage farms, including those 
of Barking, Croydon, Romford, Worthing, and others, have 
fully realised the anticipations of success indulged in on 
their behalf. The farm at Croydon in particular has been 
increased to double its original area. e management has 
during the last year passed into the hands of a limited 
company, and the shares are at a premium. The success 
of the Romford farm, which has been established just one 
year, marks an era in sewage irrigation, for it is the only 
instance in which individual enterprise has recognised that 
town sewage may be bought and utilised with a profit. In 
future local boards ought to have no difficulty in getting 
rid of that which has been so long regarded by them as an 
intolerable and ineradicable nuisance. Previously to the 
breaking out of the war the utilisation of the sewage of 
Paris had assumed a tangible form, and some of the 
market gardens in the suburbs had yielded excellent re- 
turns. But war and agriculture are incompatible with 
each other, and the farmer and the shepherd fare ill at the 
hands of the soldier and warrior. Recently some im- 
portant works of a sanitary character have been inaugu- 
rated at Dantzig, by the energy and enterprise of English 
engineers and contractors enlisted in the cause of science 
and hygiene. It is satisfactory to witness that at home 
legislation is now brought to bear prominently upon the 
sewage question. Omitting other examples, bills were 
ae last year by a committee of the House of Lords to 
enable the utilisation of the sewage of Blackburn and 
Reading to be carried out, in spite of party interests and 
unfounded opposition. This branch of engineering is 
still in its infancy, but there is now not the slightest reason 
why it should not eventually arrive at a sound and flourisb- 
ing maturity. 

The water supply of the metropolis is destined to come 
under parliameutary review in the course of the ensuing 
session. The Board of Trade haverissued the requisite 
notice for a bill which may take almost any shape in ac- 
cordance with the circumstances of the hour, as influenced 
by the opinion of Parliament and the attitude of the several 
companies. It is proposed to amend, “or if need be *o re- 
peal,” the Metropolis Water Act of 1852, and the terms 
employed imply that the provisions of this Act have 
proved partly nugatory. Que result especially aimed at 
is that of a constant service. In this respect the Govern- 
ment are adopting the proposals of the Royal Commission 
on Water Supply, as given in the report of 1869. It was 
therein declared, “That the constant service system ought 
to be promptly introduced to the furthest extent possible 
in the supply of the metropolis.” The Board of Trade now 
propose, among other things, that the water companies 
shall give the constant supply, aud that the owners and 
occupiers of property shall be required to provide the 
proper appliances to prevent undue waste and the fouling 
of the water. So far the companies would seem to be re- 
tained in their position. But enlarged powers are to be 
conferred on the Board of Trade, for the purpose of secnr- 
ing the actual performance of the things specified by the 
intended Act. One very important proposition, which 
may almost be said to lie at the root of the whole matter, 
is that of compelling the companies to supply water by 
meter “or other appliances for measuring water.” The 
power of making bye-laws by Order in Council, for the 
regulation of the companies, is also sought, together with 
sundry provisions relative to the audit of accounts, the 
amount of capital, borrowing powers, &c. With regard to 
the quality of the water, it does not appear that there is 
any idea of going to a distant source, as proposed by Mr. 
Bateman, and Messrs, Hemans and Hassard. Another 
phase in the bill is that which refers to the constitution of 
the companies, and here we find almost every possible pro- 
posal for amalgamating, for buying up, transferring, and 
otherwise dealing with the companies, from the were union 
of some of the companies down to the extinction of them 
all, with or without the introduction of the Corporation of 
the City and the Metropolitan Board of Works, The 
creation of a new board is even included, and a new 
system of water rates. Supposing the companies to con- 
tinue, it is apparently contemplated to place them under a 
species of surveillance very similar to that which now 
governs some of the London gas companies. 

On the gas question, the past year has been signalised by 
a remarkable report from the referees appoiuted under the 
legislation of 1868, This report has tended to unsettle 
some pre-existing ideas as to the purification of gas from 
the presence of sulphur, and so far renders the administra- 
tion of the law on this point somewhat doubtful. London, 
however, has to be congratulated on the progress made in 
reducing the price and increasing the illuminating power of 
gas, and likewise in securing ita purity. These changes, 
as yet, are limited to a portion of the companies, con- 
sisting of the Chartered, the City of London, the Great 
Central, the Imperial, and the South Metropolitan, The 
Equitable is about to be included in this list, The 
completion of the pt gasworks at Beckton, near Bark- 
ing Creek—an undertaking which has been described and 
illustrated in considerable detail in our columns—is an 
event which marks an entirely new era in gas-making, and 





evidently pre the way for further amalgamation. The 
removal of the gas manufacture to a distance from Lon- 
don is at once a public benefit and an advantage to the 
ar. amg rig em Ye action for the more complete re- 

ulation of the London supply is proposed for next 
ea The Metro litan J Board. of Warke gave notice of 
application for a bill, but we believe the board have de- 
cided to leave the matter in the hands of the Government, 
the Board of Trade having given notice of a bill which 
aks age in the main, to bring all the London companies 
under the system which dates from 1868. Some outlying 
companies are included in the scheme, but will probably 
belet alone. The Chartered Company have also given notice 
of a bill, in reference to an amalgamation with the Equit- 
able, and for making a railway to join the Beckton Works 
with the Great Eastern line. A busy session on the Lon- 
don gas question may therefore be expected. 

In the metropolis many important works have to be 
reckoned in improvements in its streets and roads, and 
notably amongst these the opening for public traffic of the 
Victoria Embankment. This splendid work, and the 
Metropolitan District Railway that passes under it, have 
been so frequently referred to in our columns, that details 
would be here out of place. 

The finishing works on the Victoria Embankment have 
been carried forward with satisfactory activity since the 
earriage-way was publicly opened. An approach, wide 
and well paved, has been opened through to Whitehall; 
another, passing down Villiers-street, along the side of the 





Charing Cross Hotel, and under the outer end of the 
Charing Cross station, is nearly completed, and others are | 
being made. | 

Considerable progress has been made in laying out as | 
ornamental garden-ground the wide spaces to the east and | 
west of Charing Cross station, which have been reclaimed | 
from the former mud banks of the Thames. Of late, 
earth-pits have been made, covered with gratings, and 
planted with trees along the edge of the carriage-way, on 
its north side; this work having been prosecuted until 
interrupted by the recent severe weather. Among other 
important street improvements in the metropolis are a 
number of spacious roads, completed or in progress, in the 
vicinity of the Holborn Viaduct and Farringdon-road. | 
One of these leaves the Farringdon-road to the north of the 
Viaduct, aud rises by an easy slope to St. Sepulchre’s 
Church, where it forms a junction with the main thorough- 
fare at the end of the Old Bailey, which, with 
Ludgate-hill, is in process of being widened. The 
new street referred to has received the old name 
of Snow-bill. Cock-lane and King-street open into it. 
It crosses the London, Chatham, and Dover Railway 
by a handsome bridge, and is carried up to the 
level of the Viaduct upon arches. It is furnished, 
as is the Viaduct also, with subways under the footpaths 
for gas and water pipes. These subways are ventilated 
through the lamp-posts, and are lighted by Hyatt’s illu- 
minators in the pavement, as well as by gas when it may 
be required. Holborn Circus, the street from it to Shoe- 
lane, the street from Stonecutter-street to Fleet-street—not 
yet completed—the passage of Shoe-lane under the Viaduct, 
and other street improvements in progress in the locality, 
are additions to the original Viaduct scheme. The com- 
pleted improvements here will include a wide street that 
will be carried from Stonecutter street to the junction of 
Farringdon-street with Fleet-street. A large amount of 
traffic will thus be taken from Waithman’s obelisk, at the 
foot of Ludgate-hill, direct to Holborn, to the relief of 
Fetter-lane and Chancery-lane. Important street improve- 
ments have also been effected during the year in the east 
of London, in the Commercial-road, and Whitechapel. 

The streets and roads of London cannot be discussed 
without a reference to the revolution that has commenced 
in the character of the street paving. In the earlier part 
of 1869 a trial length of the Val-de-Travers cement was 
laid in the City, at the expense of the company that had an 
interest in its introduction. The speculators were wise in 
their generation, and made a good investment ; the smooth, 
hard, noiseless, and durable paving material attracted 
favourable attention. During the last year it has been laid 
in the Poultry, Cheapside, and Holborn, and, having pro- 
duced such goed results where it has been tried, is now to 
be laid in Broad-street, closely adjoining the locality where 
the first sample was laid, at a cost of £40,000. 

As regards new railways in the metropolis, the past year 
has been an eventful oue for the Metropolitan District 
Company. Prior to May last, when the line was opened 
from Westminster to Blackfriars, the directors and share- 
holders naturally became eager, after the long delay that 
bad occurred, from reasons that need not be here referred 
to in detail, to have the works finished with all possible 
dispatch, that they might enter upon the revenue they ex- 
pected to derive from such a promising section of their 
system. The utmost diligence was accordingly displayed 
during the earlier months of the year, and for some time 
there were employed upon, or connected with, the section, 
although less than a mile and a-half in length, 2000 men, 
part of them during the night, 250 horses, 280 trucks, 130 
barges, twenty steam cranes, and three locomotive engines. 

The street-tramway era may be said to have commenced 
in the metropolis, and in the country, duriug the past year. 
Twenty-seven tramway bills were brought before Parlia- 
ment last session,,asking for powers to lay 515 miies of 
road; capital, four millions, Of these, seven bills were for 
powers to lay 125 miles in the metropolis—the others 
related to Liverpool, Birmingham, Leeds, Glasgow, Ports- 
mouth, Plymouth, and other towns. Several important 
tramway bills were passed, and a Tramways Act, of a general 
character, was also passed for the direction of legislation 
concerning the new schemes. The system may be said to 
be fairly upon its trial in the metropolis aud in other 
places, although as yet to only a very limited extent. 
it is reported vy two of the Loudon companies that, since 
they opened, they have earned enough to pay dividends of 
10 per cent. and 13 per cent. respectively ; and two com- 
panies, the Metropolitan Strett,and the Pimlico, Peckham, 
aud Greenwich, pro to become consolidated in one, to 





be called the London Tramway Company, which will have 


made, or have power to make, lines in twenty-five miles of 
streets; capital to be £250,000, in 25,000 shares of £10 each; 
9750 for exchange, and 15,250 to be subscribed for. The pro- 
moters of the tramway schemes for the metropolis for this 
year ask for very large powers, and to use almost all the 
rincipal thoroughfares, including powers to pass along 
ndon, Blackfriars, Waterloo, and Weetminster bridges. 

Some important works in connection with metropolitan 
Railway stations have been completed during the year 
which can only be referred to in the briefest terms. At 
Euston a new approach has been made across Euston- 
square, platforms have been added, and the station roof 
raised about four feet. Great progress has been made with 
the splendid station of the Midland at St. Pancras, the 
grand facade, with its superb tower, assuming now a most 
imposing appearance. The roof of the Great Northern, at 
King’s Cross, has been renewed with iron principals and 
intermediates for the laminated timber principals, which 
had become unsafe. Very handsome and commodious 
new stations have been provided by the North London 
Company at Bow and at Barnsbury. 

As regards mechanical engineering, we can only repeat 
that which we have already said at the commencement of 
other years. No remarkable invention has been given to 
the world during the last twelve months; nor can we say, 
after a careful study of all that engineers have done, that 
it has been definitely proved that any really valuable 
improvement has been effected in any class of ma- 
chinery. There has been a certain amount of steady 
progress, but it has been almost altogether in matters 
of detail having little or nothing to do with prin- 
ciples. It is natural that in dealing with mechanical 
engineering progress we should turn tirst to motors; in 
other words, to machines intended to develope available 
power from the action of well-known laws of nature, and the 
steam engine, as a matter of course, possesses the strongest 
claims for notice. But about the steam engine there is 
really very little to say that we have not said before. 
Compound engines continue to be made, especially for 
steamships, and it is indisputable that many compound 
marine engines have given very excellent results. Never- 
theless, we have no positive evidence that just as good 
results could not be had from engines in which the steam 
began and ended its work in a single cylinder. Unfortu- 
naiely some hitch or other constantly attends the working 
of complex engines and high-pressure steam at sea. It 
would be invidious to mention names, and unnecessary as 
well, but we may cite as illustrations of our mean- 
ing that two cases have recently come to our know- 
ledge in which vessels fitted with compound engines 
gave very excellent results as far as regards economy 
of fuel and durability of machinery, but both vessels 
failed to keep time, and a great deal of, to use a mild 
phrase, “unpleasantness” between the makers of the 
engines and the owners of the boats resulted. It is too 
much the practice, we fear, with the advocates of excessively 
economical engines to overrate the power of their 
machinery. The boiler power provided is in consequence 
inadequate, and so it follows that a ship which will not 
answer her purpose unless she does eleven knots an hour, 
does but nineor ten knots; thereupon the economical engines 
are condemned, taken out, and replaced by engines of a 
comparatively old type, which, although they burn much 
more coal, are really the most economical in the end. 
Engineers would, therefore, do well to bear in mind during 
the coming year and many years to follow, that a fast 
boat, burning 4 Ib. of coal per horse per hour, may be much 
more profitable to her owners than a slower boat burning 
21b. of coal per horse per hour. This holds peculiarly true 
of certain Sonatas of trade in which a steamer has 
nothing to do but run from port to port, taking in 
and discharging cargo at each end of her trip. The 
steamer which can make twenty trips a year will 
earn one-third more money than the steamer that 
can make but fifteen trips, and a saving of a few tons of 
coal per voyage will iu no sense compensate for this. The 
makers of very economical engines frequently gain much 
of their apparent saving in fuel by giving a proportionately 
enormous heating surface as compared with grate surface 
and the power developed by the engines. This is all very 
well for slow boats, but it will not satisfy modern require- 
ments. Thingsare,in a word, cut too fine, and disappoint- 
ment results. As regards land engines, matters are now 
much as they were years ago. High piston speed, or, 
more strictly speaking, a high velocity of revolution, has 
apparently had its day, and with very few exceptions no 
makers of large engines now venture to run at much over 
400ft. of piston per minute, corresponding to some fifty 
or sixty revolutions. We repeat now what we have often 
said, that the great objection to high-speed engines 
has nothing whatever to do with piston velocity, but 
simply consists in the difficulty of dealing with the change 
of direction of motion in the moving parts. No system of 
counterweighting which can be freely and extensively ap- 
plied gets over the objection. If we attempt to puta 
heavy piston, piston-rod, &c., first in rapid motion in one 
direction, then stop it, and drive it as fast in the other, 
there must be a waste of power expended in overcoming 
the inertia of the mass. Thus a piston, with its rod, 
cross-head, &c., weighing, say, 1000 Ib., and moving at the 
rate of 6V0ft. per minute, or 10ft. per second, has as 
much energy stored up in it as would carry it to a height 
of 1°5528ft. if left free. Therefore the work done in 
putting sach a mass into motion at the given velocity 
isequivalentto 1552°8 foot-pounds. If theenginehavea 3ft. 
stroke it will make 100 revolutions per minute, and as the 
direction of motion of the piston changes twice in each revo- 
lution, it follows that we must multipiy 1552°8 by 200 to as- 
certain the work done simply in overcoming the inertia of 
the piston, &c. The result is 210,560 foot-pounds per 
minute. Of course this is not all wasted, because much, 
though not all, the resulting energy stored up in the 
piston is returned at the latter end of the stroke; but when 
we bear in mind the shortness of the time which elapses in 
bringing the piston from a state of rapid motien to one of 
rest, it will be seen that very heavy strains are brought om 
the working parts of high speed engines, from which simi- 


FBT on 











12 


THE ENGINEER. 








Nor Ng EE Tagen ot yg ON a egg Neel Ngee ta “ee — 


! Jan. 6, 1871. 








lar parts of engines = S a lower speed are almost 
exempt. The worst point about high s engines, how- 
ever, is that the strain on the crank pin and crank shaft 
bearings changes its direction at the termination of each 
stroke, If really high speed engines are ever to be tho- 
roughly successful they must be made with a pair of 
single-acting cylinders working a pair of cranks 180 deg. 
asunder. At the end of each steam stroke, the steam then 
filling the cylinder, must be allowed to circulate freely 
during the return stroke from one end of the cylinder to the 
other by means of an equilibrium valve, and no communi- 
cation must ever be established between the steam side of 
the piston and the condenser or the atmosphere. In fact, 
a pair of Cornish engine cylinders laid on their sides, and 
working cranks, would represent the best possible form of 
high speed engine, and possibly the most economical 
engine that could be made as regards fuel, provided sutti- 
cient attention was paid to detail. If the load were regular, 
and the point of cut off and admission properly 
adjusted, there should be no difficulty in ruuuing engines 
of this kind with a 3ft. stroke, at 150 revolutions per 
minute if necessary. But it must at the same time not 
be forgotten that, from the very nature of the system of 
construction adopted, a high piston speed would no longer 
be essential to economy, for reasons which we have 
repeatedly explained in former impressions of THE 
Enaineer. As regards improvements in valve gear, it is 
extremely doubtful if anything remains to be effected. 
Scarcely a week passes that we have not submitted to us 
diagrams taken with every conceivable variety of 
valve gear. We fail to meet with any diagrams, 
however, which are so much better than those given 
by the common slide valve with a cut off slide 
on the back, as to warrant the adoption of more costly 
and complex arrangements of mechanism. It is quite 
true, nevertheless, that the Corliss gear--as an example 
selected from a number—does very good work; but there is 


no available evidence to prove that it is better than | 


different and simpler arrangements. Finally, we may 
state that the consumption of coal in Manchester and 
Oldham, the two districts where above all others economy 
of fuel is sought by mill owners, varies from 33 1b. to 5 Ib. 
per horse-power indicated per hour, the coal costing from 
ds. 6d. to 7s. per ton. Possibly about ten per cent. should 
be deducted from this for steam used in heating the mills, 
but on the other hand, there is a very strong emulation 
among millowners, especially in Oldham, which induces 
them to economise fuel as far as possible, not so much per- 
haps from a desire to keep down coal bills as “for the 
honour and glory of the thing.” It is something to boast of 
that a man has the best engine in a large district ; «nd this 
fact is fully appreciated in our large manufacturing centres. 
There is room for improvement in stationary engines, 
therefore; but we confess that we do not, judging from 
recent experience, see much chance of the improvement 
being effected by any alterations in valve gear, or altera- 
tions on the best existing practice in jacketing, 
and such like. In order to make the steam engine 
really much better than it now is, a change must be 
effected in its construction nearly as radical as those iatro- 
duced by James Watt. There are three paths which the 
inventor desirous of securing this object may take. The 
first consists in the production of a really good rotary 
engine, with a piston speed of some 3000ft. per minute or 
so ; the second consists in the use of steam of enormously 
high pressure, say 1000 Ib, on the square inch, expanded 
some fifty-fold; and the third consists in the combination 
of some fluid, such as atmospheric air, with steam. As 
regards rotary engines, it will suffice to say that the world 
is not a bit nearer having one now than it was ten years 
ago. It is the easiest thing in the world to invent 
rotary engines; but until some engineer who possesses 
great inventive talent, consummate skill, and a large 
capital to spend on experiments conducted on a 
great scale, takes the matter up, no good rotary 
engine will be produced. We may say something at 
another time concerning our notions on the subject, but we 
cannot stop to say it here, As regards the use of 
steam of excessive pressure, we strongly advise such of 
our readers as reside in London, and feel interested in the 
matter, to call upon Mr. Perkins, and examine the engine 
which he ewploysin driving his works, in Seaford-street, the 
safety valve on the boiler of which is screwed to 600 1b. on 
the square inch. However wellthey may be acquainted with 
the steam engine generally, they will still find something, 
we venture to think, which, although really old, can 
hardly fail to strike them as being novel and worth 
careful attention. In another place will be found the 
most recent information which it is possible to give 
concerning the only method of using air in combination 
with steam which has as yet given decidedly satisfactory 
results, We commend the article in question to the at- 
tention of our readers. 

An article such as this would be incomplete if it did 
not refer, however slightly, to the locomotive. Two or 
three articles have recently appeared in our pages advo- 
cating, or, at least describing, the general characteristics of 
certain very sweeping alterations in the mode of generating 
steam, which appear to us to be essential to any further 
improvement in the evaporative economical efficiency of 
the locomotive boiler. We shall say nothing further on the 
subject now. As regards other points, few radical changes 
have been introduced by anyone of late years except Mr. 
Fairlie. After a prolonged contest with many difficulties, we 
are happy to find that the double-bogie engine is at last 
taking its proper place as a ——— type of locomotive 
—the best yet known for working narrow gauge lines 
with heavy traffic. Indeed, it is not too much to say 
that if, as we hope and trust will be the case, the narrow 

uge is widely extended, that extension will be 
} a to the fact that Mr. Fairlie has shown that 
with double-bogie engines as much can be done on 
a line of 2ft. 6in. or 3ft. gauge as on one of 4ft. 83in. 
with ordinary engines, As examples of the most recent 
practice in locomotive engines, we cannot cite better } 
mens than those supplied by Mr. Stirling of the Great 
Northern, and Mr. Kirtley of the Midland. The express 








engines designed by the former gentleman are as plain and 
simple as it is possible for my an to be; they are un- 
coupled, and the more recent have driving wheels of ex- 
cessive diameter. The chimneys are peculiar in form, being 
largest at the base—a shape which we do not like. The 
engines, inone sense, are certainly not pretty to look at, but 
they do their work over a very heavy road at a tremendous 
pace with wonderful punctuality in all weathers. We hoped 
to be able to place before our readers this week a tracing of 
one of the new locomotives recently introduced by Mr. 
Kirtley for working his metropolitan goods traffic; but, 
owing to circumstances which we need not stop to explain, 
we are compelled to postpone the publication of this design 
for a week or two, The engine is four coupled, with a 
large tank carried on a four-wheeled bogie, similar to that 
invented and used by Mr. William Adams, of the North 
London Railway. The engines are very powerful, very easy 
on curves, and possess better foot plates, and are conse- 
quently more comfortable to the drivers and stokers than 
any other tank lucomotives with which we are acquainted. 
If Mr. Kirtley would Jay down water troughs on Rams- 
bottom’s principle, and slightly modify the design of these 
engines to fit them for faster traffic, it would be quite pos- 
sible for him to dispense with the use of tenders altogether; 
and this would, in our opinion, be one of the greatest im- 
provements which it is possible to effect by simple means in 
the working of modern British railways, 

The existence of a great war on the European Continent 
has very naturally directed attention to our armaments. 
Artillerists aud engineers have alike been aroused from a 
species of apathy into which, under the fostering care of a 
Government always preaching peace doctrines, they had in 
some sense settled. Field artillery, and every question 
connected with its construction, working, efficiency, and 
endurance have been more earnestly discussed during the 
last six months than at any previous epoch siuce the 
Emperor of the French defeated Austria solely by aid of 
the rifled field artillery then new in Europe. Unfortunately 
for France, the guns, which for the moment did such good 
service, were looked on as the best that could be con- 
structed; and no attempts to produce anything better were 
made until it was demonstrated a few months since that 
the field artillery of Prussia was infinitely superior botb in 
weight of metal and actual etficiency. England has taken 
the hint, and somewhat tardy, though on the whole satis- 
factory, efforts are being made to produce an improved 
type of gun for the British service. This gun will be made 
on the Fraser system, with a steel tube and a coiled barrel. 
Its weight will be 12 ewt., its length over all 78in. It 
will be rifled with three grooves, making one turn in 
thirty calibres. The diameter of the chase will be 3°6in., 
and the weight of projectile 16 lb., and that of the charge 
3 1b. An experimental guu has been made, and will 
shortly be tested. No doubt can exist but that this will 
be a most formidable weapon, but it is too heavy for 
all purposes, and we presume that exertions will 
be made to supply a proportionately useful gun 
of about half the weight. An attempt has, we 
regret to say, been made to reopen the breech-loading 
question, all the arguments in favour of the system being 
based ou the fact that Prussian artillerists manifest some 
preference for the system. Not one scrap of evidence has, 
however, been supplied by the present war which possesses 
force enough to upset the conviction, long held by the best 
informed English officers,that the muzzle-loader is in every 
way superior to the breech-loader asa field gun. As re- 
gards the question of ammunition, we have some pleasure 
in stating that we commence in this impression a series of 
articles fully illustrated, which will deal exhaustively with 
the whole subject of English ammunition, its construction, 
peculiarities, and use. The greatest novelty introduced 
during the year has been the now _ well-known 
pebble powder, full particulars regarding which we 
have already published in recent impressions, As ex- 
perience is gained in the use of this material we may add 
that doubts began to be entertained by many able officers 
as to whether it really possesses the advantages which it 
has been assumed to exhibit when put intu competition 
with ordinary powder. That it reduces the initial strain 
on the gunis certain. But reports have reached us from 
officers who have used it at sea, from which we gather that, 
as regards the erosion of the chase—a very important 
matter—it is much more injurious to the gun than any 
other powder known. The heat developed is also said to 
be much more intense—a terrible objection—and the re- 
coil of the gun so much more violent, owing to the pro- 
longed action of the powder; and that it has been found im- 
possible to fire full charges with safety on gun carriages 
that stand ordinary powder very well. The new powder 
is also nearly 25 per cent. heavier than the old, and, con- 
sidering that the charges are also enormously increased, 
it appears that some ditliculty may be experienced in many 
cases in carrying a sufficient number of rounds. We do 
not ourselves vouch for the truth of these statements, but 
we have authority for making them the importance of 
which cannot be overrated. 

As regards the more recent addilion to our ironclad 
fleet, the less we say the better. The unfortunate Captain 
foundered last September in a gale. If she had escaped 
then, the chances are that yet more recent additions to 
our navy, such as the Audacious or Iron Duke, would have 
gone to the bottom in the same way. These ships have 
had their masts and spars so largely reduced that no 
studding-sail booms will be allowed them, and they have, 
in addition, been permanently loaded with about 340 tons 
each of ballast. A committee is to inquire into every 
question connected with the seaworthiness, &c., of our iron- 
clad fleet, but from the way in which this committee is 
being put to work, and the nature of its composition, we 
regard its labours as being likely to result in no permanent 
good. A thorough parliamen investigation into the 
recent operations of the Controller's and Chief Construc- 
tor’s departments is the one thing wanted. We trust that 
there is still a sufficient number of independent members 
in the House of Commons to obtain the carrying out of the 
inquiry. 

yaa the many branches of industry which have 





been benefitted by the application of chemical science to 
their development, that which aims at the production of 
colouring matters must take the foremost place. Year by 
year we have had to thank the chemical world for some 
new and beautiful colour, each more brilliant than its pre- 
decessor, and derived, to our astonishment, from materials 
to that time considered worthless. Now, however, science 
ae us with no new colours, but has synthetically 
ormed madder red and indigo; it can build up these bodies 
in the factory, and dispense altogether with the agency of 
vegetable life for their formation. Though announced in 
1869, it was during the last year that the discovery of 
Graebe and Liebermana of the artificial production of 
alizarine by the action of alkali on bibromanthichinon, 
derived in its turn from anthracene, was — by their con- 
tinued researches, and the independent labours of Perkin 
and Caro, Schorlemmer and Dale, Schunck, Wartha, and 
others—brought to perfection. It is difficult to overrate 
the value of the discovery of the means of forming 
artificially and in abundance so favourite a dye as 
alizarine, which is so largely consumed in the production 
of purple, red, and black colours. The close of the year 
brought us the announcement of the synthesis of indigo 
having been effected by Emmerling and Engler by the re- 
duction, with zine, and subsequent debydration, by dried 
lime, of mononitroacetophenone. This discovery of a 
method of obtaining artificially a second dye of such pri- 
mary importance for commercial purposes as indigo can- 
not fail to give an enormous impetus to this branch of 
industry. ‘Telegraphy—in short all practical applicatious 
of electricity—will be materially aided by the use of the 
new form of battery devised this year by Bunsen. It con- 
tains no porous cells and but one exciting liquid, a mixture 
of sulphuric and chromic acids, evolves no fumes, and is 
very constant in its action, whilst its electromotive force is 
to that of Grove as 25 to 18. Any plan which tends to 
lessen the cost of the supply of an element so indispensable 
in various branches of chemical manufacture as chlorine 
cannot be ed over without notice. More than one 
method has been put to the test during the last year, 
and has proved successful. The continuous process sug- 
gested by Mr. Weldon rests on the recovery of peroxide of 
manganese from the still liquors by precipitation with an 
excess of lime, and conversion of the product, by means of 
steam and air, into manganite of lime ; this body is again 
ready to generate chlorine, aud the operation is thus 
rendered coutinuous with a working loss of somewhat less 
than 3 per cent. of manganese. Another means of obtain- 
ing chlorine without the use of manganese has been pro- 
posed by Deacon, who forms it from hydrochtoric acid gas 
by passing it, mixed with air, over heated brick saturated 
with a copper salt, preferably the sulphate. This method, 
though at present beset with some practical difficulties, it 
is believed by Roscoe, will be turned to good account in 
the manufacture of bleaching powder. Among the most 
recent and, to some extent successful, attempts to utilise 
the sulphur of the insoluble oxysulphide of calcium, which 
causes alkali makers so much trouble, may be mentioned 
that brought into use by Mond. The oxysulphide is first 
oxidised, and the sulphur, thus converted into a hypo- 
sulphite, is set free by the decomposition of this salt with 
hydrochloric acid. It is, moreover, very pure and free 
fiom arsenic, Though the yield of sulphur falls short of 
that actually present in the waste, the recovery of such 
valuable material cannot fail to be of great impurtauce in 
a process conducted on so gigantic a scale as the manufac- 
ture of soda, the returns of the Alkali Manufacturers’ 
Association for the year 1869 showing the total quantity 
of salt decomposed for the manufacture of this substance 
to have been 326,000 tons, 

Briefly to refer to the applications of electricity, the 
great event of the year, viz., the transfer to the postal 
authorities, on February 5, of the whole system of inland 
telegraphs, has not yet been fruitful in any notable change 
or improvement in the appliances of telegraphy ; whilst 
we fear there is still much to be desired in regard to the 
main advantage looked for by the public—that of in- . 
creased punctuality and despatch. The strenuous exer- 
tions which are being made by the authorities, and the 
praiseworthy manner in which they have welcomed any 
possibly useful suggestions, not only on the part of their 
own superintendents, but also on that of the press and the 
public, are indications, however, that ere long our tele- 
graphic arrangements will compare favourably with those 
of any continertal state. It may here be mentioned that 
Major Bolton’s telegraphic code, which has been in process 
of elaboration for several years past, and which is calcu- 
lated to effect a considerable pecuniary saving to those who 
habitually employ the telegraph wires—is now all but com- 
pleted, and will very shortly be issued tothe public. In re- 
gard to submarine telegraphy, the past year has witnessed the 
successfulsubmersion of aseries of submarine cableseffecting 
telegraphic communication between Falmouth in England, 
and Singapore off the Malay peninsula—gigantic enter- 
prises which, no less than the British Atlantic cables, will 
remain indissolubly connected with the name of John 
Pender, and with the p of the brilliant engineering 
and nautical staff who have so ably seconded his meri- 
torious endeavours. Of these, the two important sections 
connecting Suez, Aden, and Bombay, were laid by Captain 
Halpin in February and March last, apparently without 
the occurrence of a single hitch or contretemps, and the 
Batavia and Singapore section was laid on the 14th of 
November; whilst the Falmouth, Malta,and Gibraltarcable 
was laid by Sir Samuel Canning in May, and the duplicate 
line from Malta to Alexandria was submerged just in time 
to allow of the return of the expedition to share in our 
Christmas festivities. The laying of the Marseilles and 
Bona cable, in August, appears to have been another com- 
paratively easy success. Far different, however, to the 
experiences of Captain Halpin and Sir Samuel Can- 
ning in eastern waters have been those of Sir Charles 
Bright and Captain Blacklock in western longitudes. 
In effecting the submersion of the lines of the West 
Indian and Panama Telegraph Company—including, we 
believe, no less than twenty-seven shore ends—the former 
gentleman appears to have encountered every difficulty 
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that can beset the telegraph a Whilst the cable 
.to Panama was being laid, ten of the cable hands were re- 
rted to have died from the effects of climate, and 2000 
athoms of cable were lost in a storm. This accident 
occurred in attempting to repair a fault ; the hawser to 
which the cable was attached having by some means got 
beneath the ship during a heavy sea, and being thus cut by 
the veasel’s keel. Fresh cable was obtained from England; 
and ultimately the arduous work was completed during a 
spell of more favourable weather. Our space forbids us to 
o more than mention the failure pro tem. of the scheme 
for the establishment of a Channel “ telegraph ship”—an 
institution of which the necessity has already been to some 
extent recognised by the owners of the large fleet of mer- 
chantmen which is kept — on the Atlantic whenever 
an east wind sets down the English Channel. But the 
most unwelcome item in our retrospect is the return to 
England of the vessel Robert Lowe without having accom- 
plished the object of the repairing expedition of the 
amalgamated Atlantic Telegraph Companies, under Capt. 
Blacklock, Although this object will, we doubt not, 
be fully carried into effect at another season, tele- 
graphic communication between Europe and America is at 
the present moment in an extremely precarious condition. 
Not only, in fact, is the connection through the two British 
cables totally interrupted, but, unfortunately also, it appears 
certain that the remaining (French) cable is seriously defec- 
tive and electrically impaired. In May last thiscable, it will 
be remembered, ceased for a time to work, without, how- 
ever, causing any greater inconvenience than that due to 
the additional traffic falling upon the other cables—and it 
was subsequently repai Thus, telegraphy has had its 
difficulties and its partial failures, as well as its encouraging 
successes, during the past year; though it may fairly be 
— that the latter are in no inconsiderable prepon- 
erance, 





THE ECLIPSE EXPEDITIONS. 


Some telegrams reached London yesterday (Thursday) afternoon 
to the effect that the members of the Oran, Gibraltar, and Cadiz 
eclipse expeditions reached Liverpool yesterday ; Dr. Tyndall and 
several of the members of the expeditions reached town late last 
night. Bad weather interfered with the work of nearly all the 
expeditions, except the private one fitted out by Lord Lindsay. 
Lord Lindsay, being favoured by a break in the clouds at just the 
right moment, obtained, by means of long exposures, two pictures 
of the corona, and, by means of shorter exposures, seven photo- 
graphs of the prominences, including one of Baily’s beads. The 
official expedition at Cadiz, under the leadership of Father Perry, 
detected some bright lines in the spectrum of the corona; also 
that the light of the corona was polarised. This party consisted 
of Messrs. Perry, Moulton, Hudson, Fison, Naftel, Smyth, Pen- 
rose, Collins, and Captain Toynbee. The work of the Gibraltar 
expedition was spoiled by clouds, and Mr. Buckingham, who went 
to Estepona, thirty miles north, witli a great heavy telescope and 
portable house for photographic operations, had all his labour in 
vain, far rain came on during the total phase. Some of the ob- 
_ servers near Gibraltar had a glimpse of the total phase, and in 
:that short instant detected bright lines in the spectrum of the 
corona. The Gibraltar expedition consisted of Captain Parsons, 
Messrs, Carpmael, Gordon, Lewis, Ladd, Baynes, Buckingham, 
Hunter, Anson, Talmage, and Maclear. The Oran expedition was 
a total failure, because of bad weather; its members were Messrs. 
Huggins, Tyndall, Crooke, Howlett, Carpenter, Dr. Gladstone, 
Admiral Ommanney, Lieut. Ommanney, and Captain Noble, The 
expedition to Sicily also could do little, because of the clouds 
and bad weather; a confused telegram from Mr. Norman Lockyer, 
which seems to have been mutilated en route, says that the 
American observations of last year are confirmed. The Sicilian 
expedition consisted of kyer, also Messrs. J. Norman 
Lockyer, Roscoe, Seabroke, Pedler, Barton, Ranyard, Griffith, 
Clifford, Harris, Brett, Darwin, Brothers, Vogel, Fryer, Vignolles 
(sen. and jun.), and Professor Thorpe. 








THE RANGE OF GuNs.— Apropos of the siege of Paris, it may be 
interesting to note here some of the longest ranges on record. At 
Shoeburyness, in 1856, the old smooth-bore 68-pounder, with a 
charge of 16 lb., and at an elevatlon of 27 deg., threw a common 
spherical shell of 66 lb, 5600 yards. In 1858 a rifled Armstrong 
ae at 33 deg. elevation, with 6 Ib. charge, threw a shot 
9153 y: the 


ards. About same time a7in. gun, rifled by Mr. Lynall 
Thomas, charge 25 Ib., elevation 374 deg., shot 176 Ib., ranged 
10,075 8. In 1864 a 13in. gun, charge 70 Ib., elevation 23 deg., 
sbot 5. ranged 7402 yards. The Woolwich 9in. muzzle- 


1 Ib. 
loading rified gun, at 33 deg. elevation, and with 43 lb. charge, 
has thrown its common shell, with 18 lb. of powder, bursting 
charge, to adistance of 9900 yards. The 8in. Woolwich , With 
a chi of 30 Ib., and at an elevation of 164 deg., has ong its 
shell yards. During the Armstrong and Whitworth com- 
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Grants and Dates of Provisional Protection for Six Months. 


3274 Witt1am Rozsert Laxe, Southampton-buildings, London, “An 

improved of eliminating the colouring matter of garancine and 

other neodaste of madder.”—A communication from Spencer Borden, 
Fall River, Massachusetts, U.S. 

3276. Witt1am Hewry Lascevves, Bunhill-row, Finsbury, London, “ An 
improved construction of office table.” 

$278. Joun MARSHALL, Glasgow Tube Works, G ww, Lanarkshire, N.B., 
“Improvements in apparatus for making tubes.”— 14th December, 1870. 

$280. Tuomas TeLForD Macweitt, Warwick-street, Charing Cross, 
London, “I ita in b ters.” 

$282. DovGaLD McCorKINDALE, Holytown, Lanarkshire, N.B., “‘ Improve- 
ments in puddling, ting, and other furnaces.” 








heat 

3032. Rupert Drury, Dover, Kent, “An improved box or case for con- 
taining jewels, deeds, and other valuables, applicable alsu as a toy 
puzzle.”—19th November, 1870. 

3135. Tuomas Hypes and Joun Emit Bennett, Sheffield, “ Improvements 
in the construction of furnaces for preventing or lessening smoke and 
effecting more perfect combustion of the fuel employed therein.” —30h 
November, 1870. 

8147. Ropert Boyp, Strand, Westminster, ‘‘ Improvements in boilers for 
generating steam.”~-A communication from Richard Lever, Valparaiso, 
South America. 

$155. Jonnw CLews and Frepericx Ciews, Birmingham, “A new or 
improved top.”—1st December, 1870. 

$201. Jonn Macintosn, North Bank, Regent’s Park, London, ‘‘ Improve- 
ments in varnishes.”—6th December, 1870. 

3215. ALFRED VincENT Newton, Chancery-lane, London, “ An improved 
construction of cartridge box.”—A communication from Henry D. 
Cooke, jun., Washington, Columbia, U.S. 

$217. Freperick JosepH Howarp, Kingston Vale, Surrey, “‘ Improve- 
ments in the manufacture of horseshoes.”—7th December, 1870. 

$219. VaucnaN Penprep, Crohill House, Milton-road, Dulwich, Surrey, 
“Improvements in the construction of road wheels for road steamers 
and traction e' es.” 

$221. James Honner and Henry Starkey, Leeds, Yorkshire, “‘ Improve- 
ments in soap-cutting machines.” 

3223. Jonw O_proyp, Mark OvLoroyp, JosHvua Woopcock, jun., and 
James Coutter, Dewsbury, Yorkshire, “‘ Improved means or machinery 
for indigo blue dyeing.” 

$225. Jonn Clayton MEwBURS, Fleet-street, London, ‘‘ Improvements in 
apparatus for injecting and ejecting fluids.”—-A communication from 
Alexander Friedmann, Vienna, Austria. 

$227. Wituiam Parkins, Henry Gotro, and Henry Garisrorp Gorrto, 
Oxford-street, London, *“‘ A wrapper for postal and other purposes.” 

3229. Jonn Wricnut, St. Martin's, Stamford, Northamptonshire, “ An 
improvement in water and other closet seats.”-—8th December, 1870. 

3233. Tuomas Grason, Bootle, ‘“‘ Improvements in the application of 
felt in making carpets, hearth-rugs, mats, cushions, and such like 

cles. 

$235. Jonn Biaxey, Leeds, Yorkshire, “‘ Improved means and apparatus 
for utilising small pieces of leather in the manufacture of boots and 
sh: ” 


oes. 

$237. Thomas Reap, Malton, Yorkshire, ‘‘ Improvements in the construc- 
tion of reaping and mowing machines.” 

$239. Wituiam Denny Ruck, Greenwich, Kent, “Improvements in the 
manufacture of paper pulp.”—9th December, 1870. 

3243. Jonn Coiuis Browne, Cedars, Hampton Wick, Middlesex, ‘‘Im- 
proved apparatus or combination tool for military and other 

»” 


3245. Gemintano Zann, City-road, London, “ Improvements in magnetic 
and electric telegraph apparatus.”—10th December, 1570. 

3249. Joun Hoskinc and Joun Morrison, Gateshead Ironworks, Gates- 
head, Durham, “ Improvements in steam boilers.” 

$251. Geornce Wituiam Hick, Leeds, Yorkshire, “Improvements in 
apparatus for moulding or shaping clay and other plastic materials 
for the production of bricks, tiles, and other articles.” 

8253. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “‘ Improve- 
ments in the preservation of meat aud other animal matters.”—A 
communication from Eugene Pelouze, Paris. 

$3255. CuaRtes WILLIAM Siemens, Great George-street, Westminster, 
“Improvements in the means for exhausting or charging receivers, 
principally applicable for working pneumatic tubes, for raising fluids, 
and for exhausting steam in steam engines, including particular 
arrangements of apparatus for carrying out these several objects.”— 
12th December, 1870. 

$257. ALExanpDEeER Henry, Edinburgh, Midlothian, N.B., “‘A new or 
improved blank cartridge.” 

3259, Joun Kenyon, Percy-strect, Bedford-square, London, ‘‘ An im- 
proved method for securing the nuts on bolts.” 

$263. Davip Greic and James Gozney, Steam Plough Works, Leeds, 
Yorkshire, ‘“‘Improvements in carriages and wagons, and relating 

ly to carriages and wagons to be drawn in trains on common 
roads by traction engines.” 

3265, James Stewart Smyta, Upper Berkeley-street, Portman-square, 
London, “‘Improvements in means of os communications by 
means of a code or codes of signals between different points either at 
sea or on land, or between vessels at sea and points on land.”—13th 
December, 1870. 

$267. JosepH Eaton Lee, Oughtibridge, near Sheffield, “‘ Imprayements 
in = manufacture of tilt and forge hammer heads, and in harsts and 

oops.” 

3269. Freperick Lupewic Haun Dancue yt. Horwich, Lancashire, ‘‘ Im- 
provements in apparatus for treating sewage matter, and for filtering 
sewage and other water.” 

3271. JosepH Cuarves Cuive, Birmingham, ‘‘ Improvements in connect- 
ing or attaching handles to coffins and other articles.” 

3273. Exizau Stack, Manchester, “Improved compositions for sizing, 
dressing, and finishing threads, yarns, textile fabrics, and paper.” 

3277. Grorce Bitprovecn, Hackney-road, London, “ Improvements in 
wardrobe and such like latches, and parts connected therewith.” 

8279. CHantes Kenwick Kenetm Bisnop, Marylebone-read, London, 
“Improvements in o 8.” —l4th December, 1870. 

3292. Jonw Donatp, G w, Lanarkshire, N.B., “‘Improvements in 
furnaces.”—A communication from Carl Wittenstrom, Motala, Sweden. 

3294. Witttam Henry Cnase, Fish-street-hill, London, *‘An improved 
device for securing clothes or other articles upon a 47 or line.”—A 
communication from Henry Austin Tweed, New York, U.S. 

3296. Joun Gamoee, Great Winchester-street-buildings, London, “ Im- 
provements in the construction of refrigerating or ice-making machines, 





— trial, in 1864, very long ranges were occasionally attai 


y. 
he 70-pounder breech-loading Armstrong gun, firing a 70 lb. shot 
with 9 1b charge, cones at 15 deg. 4728 yards, and at 21 deg. 
“—— d s. The muzzle-loading Armstrong, firing a 70 lb. shot wi 
4 


. charge, ranged at 15 deg. 5291 yards, and at 21 deg. 6330 
yards. The Whitworth 70-pounder attained the longestran ae i 
to its projectile being of comparatively smal] diameter; witha shoto: 
70 Ib.‘and charge of 10 lb., it ranged at 15 deg. 6252 yards; at 
12 deg. 7965 yards, and at 33 deg. 9480 yards. 

THE BOMBARDMENT OF PaRIs.—The Globe recently published 
an able article on the bombardment of Paris, from which we make 
the following interesting extracts :—“‘ The Prussian heavy breech- 
loading 8}in. rifled gun throws a common shell of about 210 lb. 
with a maximum charge of 3741b. of prismatic powder. Let us 
suppose a battery of these guns to be established on the high 
= to the left of Vitry, within about 3000 yards of’ Fort 

icétre. At 10 deg. elevation this battery would about reach the 
enceinte; at 15 deg. it could throw shells to the Boulevard 
@Italie ; at 25 deg. its projectiles would fall into the Jardin du 
Luxembourg; while at 33 deg. they might be expected to reach 
the Louvre, a distance of about yards. The ba would, 
however, run the risk of being knocked to pieces by Forts Bi- 
—_—= ng d@’Ivry, and +? Charenton. The Prussians 
may, however, some 9}in. breech- i ns throwi 
s-common shel of $0{b }enghbreaam + um charge of 53 Ib. pon 
matic powder. . this gun would about 10,000 yards, 
that is to say, it could throw a shell to No -Dame from the 
railway station at Sceaux. Paris, therefore, can be bombarded. 
Whether it will be or not, or whether the bombardment will be 
effective, is another question, If the Germans bring up their 
heaviest guns and fire with chazges, the gudutiies will 
range, in round numbers, as follows :—At 10 -» 4400 yards ; 
at 15 deg., 6000 yards; at 20 deg., 7300 yards ; at the highest 

tion, or 33 deg. yards. Those of our readers who 
om ane of the city of Paris may now measure off these 
ith a scale, and so judge for themselves whether the 
yer age apace geen i Nay ohne peer gaa 
forts. 01 carriage gun can pended on up to > 
elevation ; wheay howerer much higher ae “are heck» 3 
becomes necessary to make arrangements, an exists 
one of the principal difficul! of bombarding at very long ranges. 





, and attemperators.” —16th December, 1870. 

$298. Witutam Witson, Victoria Mills, Lowmoor, near Bradford, York- 
shire, “Improvements in and methods or means of weaving reps.” 

3300. Joun Moore Hype, Greenwich, Kent, “ Improvements in armour- 
plated ships, forts, fortifications, and gun shields.” 

3302. Georce Wicutwick Renpe., Elswick, Newcastle-upon-Tyne, 
‘Improvements in breech-loading ordnance.” 

3304. Sypney Suirn, Hyson-green Brass Works, near Nottingham, ‘“‘ Im- 
provements in cocks and valves.” 

$306. James Lamp Hancook, Ley Hill, Sutton Coldfield, Warwickshire, 
“Improvements in apparatus for removing the skin or peel from 
potatoes and other roots, and for removing peas and other seeds from 
their shells or pods.”—17th December, 1870. 

3308. Desmonp Geratp Fitz-Geratp, Wycliffe-grove, Lavender-hill, 
Surrey, “‘ Portable sustaining voltaic batteries.” 

3310. Norman McFar.tane Henperson, Oakbank Oil Works, Mid Calder, 
Midlothian, N.B., ‘‘ Improvements in apparatus for cooling paraffin 
solutions or other solidifiable or partially solidifiable liquids.” 

3312. James Densy Lee and James Crasrree, Shipley, near Leeds, 
Yor! “ Improvements in looms for weaving.” 

3314. Josep Rocenrs, Isli m, London, “Improvements in insulatin 
nee wires, and in the machinery or apparatus to be employ 

er 


it ways 





3216. Epwarp Fou.cer, Liverpool, “s its in per 
or railways and t ds. 

3318. ALBERT Marcius Sitper, Wood-street, Cheapside, London, and 
Freperick Wuire, Camberwell, Surrey, ‘“‘ Improvements in lamps, 
ed applicable to railway and street lamps.”—19th December, 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3357. James Wittovansy, Wiiuiam WILLovensy, Josern WILLovcHEy, 
and Samve. WiLLoucuBy, Plymouth, Devonshire, “Improvements in 
machinery for umn end ores, and separating the same 
from substances with which bog A may be combined, parts of which 

ents are also applicabl the construction of steam hammers 
and steam engines,”—23rd December, 1870. 

3376. Witt1am Rosert Lake, South t gs, London, “Im- 
provements in breech-] and in cartridges for the 
same.”—A communication from Charles Edward Sneider, Baltimore, 
Maryland, U.8.—24th December, 1870. 
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Patents on which the Stamp Duty of £50 has been Paid. 
3627. James on Blackburn, Lancashire, “Boiling size.”—2ls 


> . 





89. Epmuxp Ricnarp Sourusy, Lanark, N.B., “ Paraffin.” —6th January, 


1867. 
8632. Jona Haney, City Flour Mills, Upper Thames-street, London, 
a grain, tg December, +. ; 
. CHARLES Grey Hix, Alfred. ottin * Floss » 
ail Damier, 101.” — — = 

3651. Matruew James Rice, Sherlock-street, B: ham, “ Cut an 
heading nails.” —23rd December, 1867. rican me moped 

3668. Joun Licutroot, Lower House, near Burnley, Lancashire, “ Print- 
ing certain textile fabrics and ."—26th December, 1867. 

3643, Witt1am Watton Uraunart and Josera Linpsay, Dundee, Forfar- 
shire, N.B., “ Softening jute, &c.”—23rd December, 1867. 

3660. Freperick Renper, Manchester, ‘‘Traps for pigeon shooting, &c.” 
—24th December, 1867. 

3670. Bexsamin Bowen and James Bexsamin Bowen, Chipping Norton, 
Oxfordshire, “‘ Gloves.” —26th December, 1867. 

3679. Henry Hicorns and THomas Scnoriztp Wurrworrtn, Salford, Lan- 
cashire, “‘ Preparing, spinning, and doubling cotton, &c.”—27th 
December, 1867. 

3676. Joseru Cockssoot, jun., and Henry WeaTHERILL, Manchester, 
“ Railway brakes.”—27th December, 1867. 

3677. Joun Martin Rowan, Glasgow, Lanarkshire, N.B., “ Moulds for 
casting steel.”—27th December, 1867. 

3689. WiLLiaM Epwarp Newton, Chancery-lane, London, “‘ Butt hinges.” 
—A communication from Benjamin Franklin, San Francisco, California, 
U.8.—28th December, 1867. 

3682. Jonn WitiiamM Lewis, Newcastle-upon-Tyne, ‘‘ Warming, venti- 
lating, and heating apartments or buildings.”—27th December, 1867. 

3719. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “* Spinning 
cotton, &c.”—8lst December, 1867. 

8. Henry Mitwarp, Redditch, Worcestershire, 
January, 1868. 

20. Epwin Izop, Grocers’ Hall-court, London, “‘ Stays.”—2nd January, 
1868. 

3716. WittiaM Witson, Newcastle, ‘‘ Wearing apparel.”—Slst December, 
1867 


Needle cases,” — lst 


te 

3709. Tuomas Messencer, Dover, Kent, “‘ Steam engines and boilers.” — 
Sist December, 1867. 

1. WittiaM Rosert Lake, Southampton-buildings, London, ‘‘ Regulating 
the speed of engines.”—lst January, 1868, 

27. Myron Joun Frispiz, Fitzroy-square, London, “Feeding fuel into 
furnaces, &c.”—3rd January, 1868. 

58. Wittiam Avery, Redditch, Worcestershire, “‘ Needle cases.”—7th 
January, 1868. 


Patents on which the Stamp Duty of £100 has been Paid. 
253. Witttam Epwarp Newton, Chancery-lane, London, “ Breech 
loading fire-arms.”—23rd December, 1863. 
111. Wituiam Tonovue, Wakefield, Yorkshire, *‘ Preparing fibrous mate 
rials to be spun.” —l5th January, 1864. 
$223. Jonn Green, Newtown Farm, St. Martin, Worcester, ‘‘ Harrows, 
&c.”—2lst December, 1863. 
3224. Epwin Jonny Green and Ricnarp Mason, Birmingham, “‘ Holders 
or suspenders.” —2lst December, 1863 
3273. Joun Gsers, Middlesbrough, North Riding, Yorkshire, ‘‘ Kilns.”— 
28th December, 1863. 
3216. Wituram CLark and WILLIAM Foruercitt Batuo, Birmingham, 
“* Rolling roads, &c.”—2lst December, 1863, 
3246. James Rowap, Liverpool, ‘* Cunverting ropes into oakum, &c.”— 
23rd December, 1863. 
3261. Sotomon Satzy Gray, 
collars.” —24th December, 1863. 
$291. Davip Naytor, Brighouse, Yorkshire, ‘* Looms.”—29th December, 
1863. 











Boston, Massachusetts, U.S., “ Paper 


863. 
8307. Joun Dave and Heinrica Caro, Manchester, “ Colouring matters 
for dyeing and printing.”—Jlst December, 1863. 





Notices of Intention to Proceed with Patents. 


2300. HesketH Hvucues, Homerton, “ Trimmings, edgings, ruchings, 
plaiting, &c.” 

2301, ARTHUR Isaac MAXFIELD, Birmingham, “* Sewing machines.”—20th 
August, 1870. 


2310. Freperick ARTHUR PaGet, Seymour-chambers, York-buildings, 
London, ‘‘ Manufacturing paper from wood, straw, &c.”—A communi- 
cation from August Deininger.—22nd August, 1870. 

2318. Wituiam Jonny Hay, St. Jobn’s-wood, London, ‘Coating metal 
sheathing, &c.” 

2321. Jonn Ropinson and Joun Smitn, Rochdale, ‘“ Manufacturing 
paper.”—23rd August, 1870. 

23z7. Austin GoopyeaR Day, Southampton-buildings, London, “‘ Pave- 
ments.” 

2329. Wituram Goutpinc and Acstin Hitt, Leicester, ‘‘ Reaping and 
mowing machines.”—24th August, 1870. 

2335. Henry James Hoao Kina, Glasgow, N.B., “‘ Feeding wool, cotton, 
&c.”—25th August, 1870. 

2343. Austin Hit, Leicester, “‘ Horse hoes.” 

2350. Tuomas Lacey, St. Paul's-road, Canonbury, London, and Steraen 
Cuar.es Lacey, Canonbury Park-square, London, “‘ Stopping the flow 
of gas through a meter when any determined quantity m sup- 
plied.”—26th August, 1870. 

2355. Georot STewarD HazLenuRsT, Manchester, ‘‘ Looms for weaving.” 
—27th August, 1870. 

2364. Wittiam Rospert Lake, Southampton-buildings, London, “ Paper 
ags.”"—A communication from Margaret E. Knight.—29th August, 
1870. 

2387. Worpsworts DonistHorre, Belvedere, Harrogate, and Witiiam 
LeaTHaM and Grorce Epmunp Donistuorpr,jLeeds, ‘‘ Cutting cual, 
&c.”—1st September, 1870. 

2426. Cornetivs WitLiaAM Morey, Clifton-road East, St. John's-wood, 
London, ‘* Gas burners.”—7th September, 1870. 

2439. Tuomas Beut, WittiaM Watton Uanquuart, and Josers Lixpsay, 
Dundee, ‘‘ Powe: looms.”—9th September, 1870. 

2513. Joun Kincsrorp Fie.p, Upper Marsh, Lambeth, Surrey, “Candles.” 
--19th September, 1870. 

2538. Isaac Baey, Keighley, 
September, 1870. 

2603. ALEXANDER Horace — Quai 
 Sni ; ioe. 


“Wool-combing machines.” — 22nd 


Napoléon, Rouen, France, 
tion from William Sparks 





Thomson.—30th September, 1870. 

2669. Josern Ho.pino, Manchester, “‘ Looms for weaving.” 

2670. ALFRED STANSFIELD Rake, Newcastle-upon-Tyne, “ Condensing 
and cooling the smoke and products of combustion arising from 
furnaces.”—8th October, 1870. 

2865. ALEXANDER Horace Branvon, Quai de Paris, Rouen, France, 
“Combustion of gas, &c.”—A communication from Henry Harrison 
Doty.—3lst October, 1870. 

3137. Ropert Lees, Hyde, “‘ Boilers or steam generators.”—30th November, 
1870. 


3173. James Epwarp Boyce and Ropert Harainotoy, Birmingham, 
** Umbrellas and ls.”—2nd December, 1870. 

$174. Wittiam Haroreaves and Wixiiam Iyowis, Bolton, “Blowing 
engines and valves.”—3rd December 1870. 

$232. NaTHaN Acer, Thames Bank, Pimlico, London, and Wituas 
Percival PickeRinc, Angel-court, London, “ Signalling on 1ail- 


December, 1870. i 
$243. Joun Coitis Browne, The Hampton Wick, ‘Tool for 


Cedars, 
military purposes, &c.”—10th December, 1870. 
All pps ha an interest in opposing any one of such applications 
should leave in writing a their objections to such application 
at the office of the Commissioners of Patents, within fourteen 8 of its 
date. 
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4d. ; 1499, 4d. ; 1501, 4d. ; 1504, 4d. ; ; 1507, 4d. ; 1508, 4d.; 1509 
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THE ENGINEER. 





Jan. 6, 1871. 








ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty’s Commissioners of Patents, 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1646. T. AvetInG and H. Rawwinson, Rochester, “‘ Steam engines.” —Dated 
7th June, 1870. 

Instead of using two eccentrics with their straps and rods for 
imparting a variable oscillating motion to the link which works the slide 
valve through the valve rod, the inventors employ one eccentric, wherein 
they make adjustable on the crank shaft, and thereby enable it to 
perform the duty of the two eccentrics and the link. Upon the crank 
shaft er mount loosely a sleeve fitted with a couple of collars, between 
which a forked lever works for giving the sleeve an endway motion on 
its shaft. In this sleeve they form a diagonal slot, which receives a pin 
projecting from the crank shaft, and thus connects the sleeve to its 
shaft, while leaving it free to receive a limited axial motion thereon.— 
Not proceeded with, 


1651. G, Lopcr and G. Sueanp, Leeds, “ Furnaces.”—Dated 8th June, 
870. 


1870. 

This consists in making the fire-bars with transverse grooves or 
openings; from the upper surface downwards the bottoms of these 
#rooves are gradually bevelled off from the centre to each side, in order 
to admit of an increased amount of atmuspheric air. The fire-bars are 
made capable of adjustment, whereby the attendant, when required, 
may, by an arrangement of levers or other mechanical means, raise or 
lower, by preference, every alternate bar, thereby suspending the fire on 
half the number of bars. 

1665. J. Scare, Leeds, “‘ Piston packing.”—Dated 9th June, 1870. 

This consists in using woollen, woollen flocks, woollen waste, or woollen 
refuse of any kind, or any woollen material whatsoever, for the manu- 
facture of the improved packing. The inventor spins, weaves, or knits 
these substances into a flat, round, or other sectional form of band, 
which can be cut into any length suitable for the packing of pistons or 
stuffing-hoxes; the packing thus formed the inventor uses for pistons, 
ods, or stufling-boxes in the usual way. = 
1668. Z. I. Gramme and L. C. v’Ivernors, Paris, ‘‘ Magneto-electric ma 

chines.”—Dated 9th June, 1870. 

This consists in giving to the soft iron or other suitable magnetic 
material which is to become magnetived by the influence of one or more 
either permanent or electro-magnets, the form of a solid or hollow ring, 
cylinder, or other suitable endless shape, constructed either out of one 
piece of iron or of a bundle of iron wires, and round the entire surface of 
which endless core is laid a series of coils of suitable isolated wire of 
copper or other good conductor of electricity, in such manner that the 
said coils or helices of wire, together with the endless core on which 
they are laid, may be considered as forming one continuous series of 
small bobbins, the wire of each two succeeding ones of which small 
bobbins being soldered or otherwise metalically connected together end 
to end, so as to constitute one large endless bobbin, in which, when the 
said bobbin is caused to revolve with a regular continuous motion, con- 
tinuous induction currents will be developed by the magnetic radiation 
of the poles of one or more either permanent or elecro-magnets, to the 
influence of which the said endless bobbin is submitted, the continuity 
of the revolution of the bobbin procuring in this latter a continuous dis- 
placement or advancing of the magnetism. 

1671. O. C. Stone’ and W. Princeon, Odessa, Russia, “‘ Steam engine 
governors.” —Dated 9th June, 1870. 

In order to govern the admission of steam from a steam boiler to the 
valve chest of a steam engine the inventors employ, in connection with 
the governor of the engine, a valve so constructed as to shut off, or par- 
tially shut off, steam, both when the governor is at rest and also when 
the governor is driven at too great a velocity. The valve they employ is a 
tubular valve open at both ends, and capable of sliding to and fro ina 
corresponding tubular casing ; steam is supplied to the lower end of the 
tubular valve, and when'the governor is at rest, and the valve in its 
highest position, no steam can pass out from it to theengine ; but when 
the valve is lowered by the rotation of the governor steam passes away 
from the interior of the valve, through lateral openings formed in it, into 
a chamber or passage which is in communication with the valve chest of 
the engine ; but if the governor is driven at too greut a speed the valve 
is lowered until its lower end comes down on to a suitable seat which 
shuts off the supply of steam to the interior of the tubular valve, and the 
a» of steam to the engine is thus gradually cut off.—Not proceeded 
with, 

1675. pes B. Root, New York, U.S., ‘Steam boilers."—Dated 9th June, 
1870. 


One feature of the invention consists in the arrangement of the lower 
tier or tiers of tubes which are nearest the fire at an inclination ina 
direction the reverse of the inclination of the connected tier or tiers 
above. Another feature of the invention consists in providing between 
the above-mentioned lower and reversely inclined tier of tubes and the 
connected tier or tiers above a combustlon chamber in which the com- 
bustion of the infil ble gases eliminated from the fuel in the fur- 
nace or fireplace may be effected. Another feature of the invention 
consists in a system of unobstructed connections between the lower re- 
versely inclined tier of tubes and the tier above, whereby the water is 
allowed free circulation in an upward direction in both tiers, and a down- 
ward circulation in that connection which joins the ends of the tiers 
which are farthest from each other. 

1679. R. T. Y. Jounson, Stockton-on-Tees, ‘ Rotary engines.”—Dated 10th 
June, 1870. 

This consists of a cast iron cylinder properly secured, and having 
cylinder covers bolted on the ends through the stuffing-boxes, whereof a 
central shaft passes working in bearings, which shaft has an eccentric 
piston thereto rigidly fixed. Outside the cylinder is fixed a chest for 
steam or power fluid, containing a slet and stuffing-box, in which a divi- 
sion plate travels, one end bearing steam-tight on the face of the eccentric 
piston, while the other is open to the action of the steam passing from 
the boiler to the valve chest. The steam gives motion to the plate and 
to the eccentric piston, the amount of travel or motion corresponding 
with the eccentricity of the piston. This plate separates the exhaust 
from the feed. In some cases the inventor uses two chests and two divi- 
sion plates. 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, ‘&c. 

1663. W. L. Wrey, Westminster, ‘‘ Propelling vessels.”--~Dated 9th June, 

1870. 


This consists of a tube or tubes, which are termed hydrostatic pressure 
wer tubes, fitted inside a ship or vessel, and it, or they, should be so 
tted as to be below the line draught water line, each tube to be made to 
open to the water either at the stern or at any point in the sides or the 
bottom of the ship which may be deemed convenient. The opening or 
openings are made at or near the stern, thus this tube will be always full 
of water, and will furnish a resisting medium to the thrust ot the pro- 
peller, which propeller may be a piston working in a cylinder fitted 
tightly through any kind of propeller, such as a plunger pole working 
through a stuffiug-box, a screw, or other kind of propeller that can be 
made to work in the tube or tubes may be adopted if desired. 


1674 C. A. Catvert, Munchester, ‘‘ Omnibus check.”—Dated 9th June, 
1870. 


This consists, principally, in causing the weight of the passengers carried 
by the omnibus or other conveyance to indicate their number, and thus to 
afford a ready means of checking the receipts of the conductor or money 
taker. The body of the omnibus or vehicle is swung upon weight beams, 
or otherwise so mounted and arranged that the weight of each person 
entering the vehicle acts upon a suitable arrangement of indicating 
apparatus, and indicates that additional weight, whilst the alighting or 
descending of the person has no effect thereon; and the result is that at 
the end of the journey (or day’s work, as the case may be) the gate 
weight of all persons who have entered upon and been carried by the 
vehicle will have been indicated and registered upon a dial, and by 
taking the average of any number of epepeone at different times for a 
given period, and comparing that with their weight as indicated, a correct 
we of the weight of each person can be ascertained.—Not proceeded 
with, 
ae T. Parvour, Brooklyn, U.S., “ Raising sunken ships.” —Dated 10th 

‘une, 1870. 

This consists, First, chiefly in the peculiar construction and arrangement 
of the several parts or sections of the raising apparatus, and the novel 
means for adjusting and securing the same in any desired position under 
the vessel. It can adapted to vessels of various dimensions when 
sunk or embédded in the sand. The invention consists, Secondly, in the 
peculiar construction and arrangements of bridges or archways made in 

rts or sections, and in the novel means for securing the same in any 

esired position, which bridges are held in chains or rods of iron, and 
work on centre pins which are fastened to the deck.—Not proceeded with, 
1683. W. Busu, Nottingham, ‘ Carriages.” —Dated 11th June, 1370. 

This ists in tructing and arranging the door or foot-board and 

the back seat of a Stanh havt ette, or other vehicle, in 








such manner 4s to Cause them to act in unison, and this is effected as 
follows :—Near one end of 


the back seat of a carriage or other vehicle 


hereafter called ouvige only, and underneath it, the inventor places an 
, Wi 
secured 


iron or other ich turns in a thimble or socket, or equivalent con- 
trivance, firmly to the floor of the carriage. The Soon 
‘anal <hitabble soc teal a. 7 ri 








turns ket, or eq: ent ‘ivance, 

side of the carriage, and forming part of an angle iron, which has also 

another socket or eye which lies under the seat of the carriage, but some- 

what nearer to the front seat ; the a projecting arm at or near 

its upper end, lying in the direction of the length of the seat. 

1684. J. Wacker and A. E. Raaon, Aldgate, “ Steamships, 
11th June, 1870. 

A belt is formed round the ship or vessel from about 2ft. (more or less) 
below the water-line upwards. This belt is divided into a number of air- 
tight sections or compartments by means of intermediate bulkheads, each 
bs which compartments is provided with opening and closing media for 
egress, ventilation, &c. ese compartments are filled up and furnished 
as cabins for passengers, or they may be used for goods and merchandise. 
The bottom of the belt is made flat and level, or nearly so, throughout 
its width, and is diminished towards the stem and stern, so that it is 
flush with the hull at each end. The inner wall of the said belt is made 
vertical, and is formed by carrying out the outside ribs of the hull proper. 
The bottom ribs of the belt are formed by carrying out the hull deck or 
lower deck beams. 

1696. S. G. CoLteman, Providence, U.S., ‘‘ Rudders.”—Dated 13th June, 
1870. 


This consists in attaching additional wings or blades to an ordinary 
rudder or rudder post. 

1703. W. A. CHANDLER, Bishopsgate-street, London, “ Railway wheels.” — 
Dated 14th June, 1870. 

This consists, First, in perforating the tires of railway carriage or 
other wheels at certain intervals with apertures of any shape or size, and 
inserting therein any comp d of vulcanised india-rubber, so that the 

ieces of india-rubber compound may project (any distance which may be 

ound expedient) beyond the surface of the tire, and the flange (in railway 
wheels) to be made deeper if necessary, to prevent the possibility of the 
wheels leaving the rails; the pieces of india-rubber compound may either 
be pressed in cold by a machine similar to a corking machine, or they 
may be poured in hot; in either case the perforations may be‘continued 
into or through the felloe if necessary. Secondly, in perforating the tires 
and interlacing through the perforations either a solid or hollow india- 
rubber band (vulcanised) or any compound thereof.—Not proceeded with. 
1706. G. Weis, Westminster, ‘‘ Ventilating ships.”—Dated 14th June, 

1870. 


.”—Dated 





wv. 

A small iron tube is placed along each side of the ship sufficiently above 
the lower deck to be free from any litter of live stock, and from about 
abreast of the break of the top-gallant forecastle, ranning up round the 
bow and gradually increasing in size and coming up through the forecastle 
deck near the knight heads, forming a sort of large eg? hauser hole of 
about 3ft. in diameter, for a ship of'1000 tons, on each side of the stern, 
and the same aft from about abreast of the mizen channels, running up 
round the wings and coming up through the poop deck, meeting the under 
side of the taffrail.— Not proceeded with. P 
1691. J. Montcomery, Livingstone, U.S., ‘‘ Steam vessels."—Dated 11th 

June, 1870. 

First, the hull of the boat is designed to have iron frames (ribs), to 
which the wooden planking is secured by flanges on the ribs, dovetail 

‘ooves in the planks, and locking keys. Secondly, the cutwater of the 

ull is strengthened by an overlapping plate, which is drawn over the 
hooding ends of the forward strakes by means of straining bolts, which 
have bearings at the after end of wedges, which tend to press the said 
strakes against the cutwater plate. Thirdly, the hull has one or more 
longitudinal trunks or cavities parallel to the keel, affording channels for 
the backward passage of the water displaced by the propeller or propellers, 
which are placed at the forward part of the vessel. Fourthly, the forward 
end of the trunk has a flaring form, in order to present # less resistance 
to the water, and also to afford an enlarged space in which the propeller 
may operate. 
1693. R. Pensnon, Newcastle, ‘Ships’ compasses.” —Dated 13th June, 1870. 

This consists in the application to the north pole of a compass needle of 
alight disc or wheel, with a toothed or serrated edge, which, by its revo- 
lution in a groove with corresponding teeth or serrations on the bottom 
of the compass, serves to indicate the deviation of the needle from the 
north. Another disc or wheel is applied to the south pole of the needle, 
for the purpose of balancing that at the north pole thereof, and preventing 
the latter from getting out of the serrated groove.—Not proceeded with. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

— H. Bouurncer, Manchester, ‘‘ Dividing fibrous materials.”—Dated 8th 

une, 1870. 

From the doffer of the condensing carding engine, provided with con- 
tinuous card coverings, the we» is stripped in the usual manner, and con- 
ducted to a pair of dividing rollers composed of alternate rings of metal 
and of an elastic material. These rollers are set alternately, so that the 
metallic rings of the one work against the elastic rings of the other. The 
elastic rings may preferably be covered with leather or a similar material. 
The distance between the ceutres of these rollers is adjustable, so that 
the elastic rings may = more or less in order to suit the material to be 
operated upon. The division of the web into slivers is effected gradually, 
and commences as soon as the web — in to the grip formed by the 
metallic roller and its corresponding elastic roller. 

— J. GREENWOOD, Leeds, ‘“‘ Drawing fibrous substances.”.—Dated 8th 

une, 1870. 

In order to facilitate the cleaning of the gills or combs, the inventor 
now provides a facile means for removing from the machine the fallers or 
bars which carry them. To this end, instead of casting the guides over 
which the fallers travel in one piece, and providing therein space for 
receiving the traversing screws, the inventor forms the guides of detached 
bars which are affixed to the side frames by vertical and horizontal 
screws, and he casts spaces in the side frames to receive the traversing 
screws. By simply removing either the top or the bottom guides, access 
can be had to the upper or lower rollers, which may then be removed 
without disarranging any other parts of the machine. Another improve- 
ment consists in removing the retaining rollers which deliver the fibre to 
the gills, and substituting therefor an endless sheet or apron. 

1661. L. Rosrys, New York, and J. Sovurnmayp, New Jersey, ‘‘ Fabrics.” — 

Dated 8th June, 1870. 

This consists in the new manufacture, whether woven or knitted, of 

yarns spun frem the combined fibres of bamboo, reed, or cane, and wool. 


1678. H. R. Fansnawe, Finsbury-place, ‘‘ Towels."—Dated 10th June, 
1870. 


87 . 

This consists in weaving in, in the manufacture of the towels, rubbers, 
or wipers, a series of threads of india-rubber, which elastic threads are by 
preference gimped or covered and run the entire length of the towels, 
rubbers, or wipers. Thesethreads are woven in the position desired while 
they are in a state of tension. When the weaving process is completed 
the threads have their elasticity restored by heat in the manner in which 
elastic fabrics are at present treated. Towels, rubbers, and wipers manu- 
factured in this manner will, from the properties imparted to them by 
the elastic threads, gather the fibrous materials of which they are made 
into close heads or knots so as to present at the same time a good fric- 
tional with a highly absorbent surface.—Not proceeded with. 

1654. W. Dewntrst, T. Dewnrrst, J. Dewnirst, Bradford, ‘‘ Bleaching.” 
—Dated 8th June, 1870. 

The inventors apply to one or more parts of the machine one or more 
levers, each carrying a roller or a rod over or under, and pressing against 
which the materials or substances are caused to travel ; and this roller or 
rod is balanced to the average pressure thereon by weight or tension of 
the materials, so as to maintain its position by their continuity or the 
average pressure of the passing materials; but when the continuity is 
broken or the pressure increased, decreased, or removed by any obstruc- 
tion occurring, then the lever or levers are at liberty to operate so as to 
act upon the strap guide of the machine, and to move the strap or belt 
from the fast to the loose pulley, or, in case of a machine driven by clutch- 
box, then to throw the same out of gear, and thereby, in either case, to 
stop the action or motion of the said machine.—Not proceeded with. 
— GREENWOOD and J. Keats, Leeds, “ Sewing machines.”—Dated 11th 

une, 1870. 

The invention consists, First, in increasing the efficiency of the loop 
opener; Secondly, to the mounting and guiding the shuttle ; and, Thirdly, 
to the operation of the top feed. 
=> Wnee ter, New York, U.S., “‘ Sewing machines.”— Dated 11th June, 

0. 


This ist tially in the bination of oscillating thread carriers 
with a self-adjusting switch lever, and in the combination of the thread 
carriers and lever with the needle arm or othe: suitable working part ofa 
sewing machine.—Not proceeded with. 

1688, J. Compr, Headingley, “* Winding cops.”—Dated 11th June, 1870. 

This consists, First, in driving two rows of spindles from one central 
shaft g driving wheels, each of which gives motion to two spindle 
wheels, the two rows of spindles being made either to incline outwards 
in a direetion coincident with the radius of the driving wheel, and being 
driven by unskewed bevel wheels, or the two rows of spindles may be 
vertical and driven by unskewed driving wheels, each of which gives 
ich are skewed in te 








motion to two spindle wheels, the teeth of whi 
directions. The invention consists, Secondly, in making of 
cop winders with two wings which drop into a groove cut across the top 





of the spindle wheel, and in the dle in this position and 

the pr Neder mpm Fos dle as it is formed, the re- 

juisite solidity given to the cop by a weight which rests on it and 
des upwards on the spindle as the cop is formed.—Not proceededjwith. 


Class 4.—AGRICULTURE. 
Including Agricultural EO Wie, Windlasses, Implements, Flour 
1666. W. T. Wricut, Glamorgan, and E. Zoratu, Cowbridge, near Glamor- 
gan, *‘ Loading and unloading hay.”—Dated 9th June, 1870. 

A pole is to be erected similar to a ship’s mast, say, 40ft. long, or ac- 
cording to the height, and of sufficient'strength for the proposed purpose. 
The mast or poletis let into the ground, say from 2ft. to 3ft. deep, also 
made fast by four stay ropes at the top of the pole by hooks or rings, and 
running down to the ground, and fastened to strong stakes driven into 
the ground, to prevent the mast from swaying, and to prevent any delay 
in working the machinery. 


1667. W. Fisken and J. R. H. Fisken, Stamfordham, “Cultivating land.” 
—Dated 9th June, 1870. 

A winding drum is mounted on a travelling frame, and is driven by an 
endless rope which connects the ancbor windlass with the engine or other 
motive power. An internal toothed wheel is fixed in the centre of the 
drum, and within this is placed a wheel with external teeth which gears 
intothesame. The senainer wheel is mounted on an eccentric which is 
loose on the stud pin on which the winding drumis hung. This eccentric 
is connected with the shaft carrying the sheave, on which the engine 
driving rope acts. The motion of the driving sheave, by means of the 
eccentric, carries the smaller wheel with external teeth round the larger 
wheel having the internal teeth, and as the smaller wheel is prevented 
from having a circular motion by means of a suitable lever, a slower 
motion is imparted to the wheel with internal teeth, and also to the 
winding drum on which it is fixed. 


1699. G. Lewis, Kettering, ** Reaping machines.”—Dated 13th June, 1870. 
This invention consists in holding or securing the teeth of reaping or 
harvesting machines in the holding bar by clamping them between two 
bars which are tightened up on the teeth by means of tightening 
screws. 
1701. H. Hammonp, Manchester, “* Mixing oil, d&c.”—Dated 14th June, 1870. 
This consists of a number of right and left-hand screws, working upon 
vertical axes, in a vessel containing the substances to be mixed. The 
right-hand screws revolve to the right, and the left-hand screws revolve 
to the left, in such a manner that a portion of the substances being acted 
upon will be raised from the bottom of the screws to the top, whilst the 
other portion will be falling from the top to the bottom, and so on until 
a uniform admixture has been effected. When hot or cold air is used 
with the apparatus, it is for the purpose of driving superfluous moisture 
from the substances under operation.—Not proceeded with. 


Class 5.—BUILDING. 





Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
1658. N. G. Wuirmore, Manfleld, Massachusetts, ‘‘ Cartridge cases.”— 

Dated 8th June, 1870. 

The tube or body of the cartridge case is made eitherof metal or paper 
or both combined, or other suitable rmaaterials, with a chamber or cavity 
formed in the base end thereof, into which is fitted and secured in any 
suitable manner an independent base piece, preferably formed in sections 
riveted of soldered together, to make of the whole a disc or base that is 
not only provided with firing apertures through it in communication with 
an aperture or apertures in the sunken base end of the case (or in a head 
fitted thereon), but has also opposite transverse cavities or passages in it 
extending partially through it from its periphery, and accessible from the 
exterior of the case on opposite sides thereof. One of these passages is 
of an enlarged size, to allow of the entry and removal of the cap, while 
the other is of smaller, and serves to admit of the insertion of a needle 
or wire to facilitate the extraction of an exploded cap. 

1652. C. F. pe Dartien and J. E. pe Dartien, Strasburg, “ Cartridges.” — 
Dated 7th June, 1870. 

The objects are, First, hermetically to close the cartridge itself, the 
break or solution of continuity that exists in arms of the revolver class 
between the cylinder and barrel, and at the hind part in those of other 
systems, which, whilst the arm is being fired, causes an escape of gas, and, 
consequently, loss of projectile force. Secondly, in rifled fire-arms to 
impart to the projectile from its very starting point, i.¢., in the cartridge 
itself, a commencement of rotary motion, by which incohative rotation 
the projectile is prepared to enter and follow the helical grovves of the 
barrel, thus avoiding the loss of force caused by the sudden change of 
plain rectilinear motion into rotary rectilinear motion. Thirdly, in 
revolvers to allow the cylinder or the breech being displaced after firing. 
—Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1648. F. Scnarer, Golden-square, “ Protecting shop fronts.”—Dated 7th 

June, 1870. 

This relates to the employment of an articulated open-worked screen 
or shutter for the protection of shop fronts, windows, safes, doors, and 
other parts of buildings where great security is required. The screen is 
composed of a number of narrow plates or short lengths of steel or other 
hard metal, articulated together by links or otherwise in a loose manner, 
a0 that on pressure being applied e bg cutting or a punching instrument 
the screen will yield and frustrate the attempt.—Not proceeded with. 

1655. A. Green and J. Capsury, Birnvingham, ‘‘ Studs.”— Dated 8th June, 
1870. 


The inventors make the back part of the stud separate from the front 
part, and connect the two parts together in the following manner :—They 
make the back part of the stud of a cm flat disc, by preference of tor- 
toiseshell or other non-metallic material, and to the middle of the said 
they attach a hollow or tubular stem, provided with a concave or female 
screw thread.» They make the front part of the stud which is exposed 
to view by preference of a hollow or solid metallic stud or head, provided 
on its inner side with a projecting screw of a size proper to take into the 
concave screw in the stem of the back part.—Not proceeded with. 

1672. W. Kay, Bdinburgh, N.B., ‘‘ Washing floors, &c.”—Dated 9th June, 
871 


1870. 

The invention relates to a machine consisting of a framing supported 
on wheels, and on which it is travelled over the floors or other surfaces 
to be washed and cleansed. On the framing are carried two tanks or 
cisterns, one of which holds the cleansing water or other liquid, whilst 
the other receives the water or other liquid after it is made dirty by 
having been employed in the washing or cleansing operation. On the 
lower part of the machine a revolving brush is carried, and in front of it 
is a rose or perforated pipe, by means of which the washing or cleansing 
liquid is discharged from the tank or cistern containing it on to the 
fluor or other surface to be washed. The brush feferred to is geared by 
bevel or mitre wheels to the shaft of two other brushes, and, as it re- 
volves, these brushes also, e brushes being brought into vontact with 
the surface washed or about to be washed, 


Class 8,-CHEMICAL, 

Including Special Ch Land Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c, 

1644. G. T. BousFieLp, Brixton, ‘‘ Treating slag and other vitreous ma- 

terial.” — Dated 7th June, 1870. 
This consists in melti slag, scoria, or scoriaceous substances, in a cu- 
la or furnace of any ordinary construction adapted to the purpose, and 
m which a suitable conduit is atte aw so that the melted mass may 
be allowed to flow from the cupola or furnace in a small stream. Upon 
this flowing mass a stream or blast of air, by preference a hot blast, is 














directed by any suitable device, and this blast of air, acting upon the 
flowing slags, se tes or subdivides it into e lingly fine fi its or 
fibres, which are blown off into and retained in a suitable chamber or 


room provided over the blast. From this receptacle it may be removed 
to be packed, or for use. 
1645. J. Morris, Belfast, ‘‘ Looms.” —Dated 7th June, 1870. 

This consists in the employment of an oval eccentric toothed wheel, 
keyed or otherwise secured on the end of the crank shaft. This wheel, 
being oval, communicates a varying circular motion to another toothed 
wheel which runs loose on a stud and is likewise oval and eccentric, 
Another stud screwed into this second wheel carries the connecting rod. 
which works the Jacquard. This second stud is so in its wheel 
that the time of slowest motion of the wheel shall be e the said stud is 

under the first-named stud, and the time of quickest motion of 

the wheel while the said stud is passing over the first-named stud, thus 

allowing a long dwell, while the said stud and the connecting rod are 

down and the Jacquard hooks up, and a short dwell while the stud is up 
the hooks down. 

1650. Picoatuca, Paris, ‘ Beverages.” —Dated 8th June, 1870. 

This relates beverages 


to the manufacture of iced of soda, 
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water, flavoured with 1p or cream, and the apparatus employed 
consists of a vertical double-cylinder recipient, the inner one for receiving 
the ice and the outer one for the reception of the soda-water ; this latter 
cylinder is furnished with two tubes at thetop, one for receiving the soda 
*and the other for drawing off the liquid by means of atap. Round the 
external cylinder are arranged twelve vertical cylinders (the recipients of 
the creams or syrups), each of which is supplied with a valve cock for 
the exit of the liquid contained in the respective cylinders; these cocks 
are worked by aid of knobs (at the head of each cylinder), to which are 
attached plated shafts, forming stoppers to retain the liquid until 
operated on. 

1660. R. 8S. Merritt, Norfolk, U.S., “ Producing light from heavy hydro- 

carbons.”—Dated 8th June, 1870. 

This consists in burning for illuminating purposes the latter or heavy 
products of distillation of coal, shale, and petroleum, having a density of 
not more than $8 deg. Baumé, by drawing the said oil up around the 
hollow or equivalently-formed wick, and sub; age at the burning 
point to an artificial draught of atmospheric air, both within and with- 
out the wick ; and, Secondly, in the uliar construction and arrange- 
ment of apparatus s y adap for burning heavy oils for the 
purpose of illumination. 

1662. H. and C. Kiemm, Reutlingen, Wurtemberg, “‘ Leather for mill bands.” 
—Dated 8th June, 1870. 

This consists of improvementsin the currying and dressing of hides and 
leather when manufactured or tanned by employing sugar of grapes, com- 
monly used in themanufacture of artificial wines, in combination with glue, 
water, train oil, olein, stearine, glycerine, tallow, linseed oil, neatsfoot 
oil, or any other fatty or greasy substance. 

1664. J. W. Burier, Stonebridge Park, W. D. Butter, Hanover-square, and 
J. DunBar, Camberwell, “ Charging gas retorts.” —Dated 9th June, 1870. 

The scoop or scoops may be carried on the side of the main supporting 
frame, so that when withdrawn from the retort they will project but 
little if any beyond the front of such frame, in lieu of, as heretofore, pro- 
jecting at least the full length of the retort beyond the front of the 
supporting frame, whereby considerable economy of space is effected. 
The scoops may be worked either singly, or, which the inventors prefer, 
in sets of three or more, arranged either in a horizontal or a vertical row. 
These sets of scoops are carried in supplementary frames which connect 
the scoops together and maintain them at the proper distance.—Not pro- 
ceeded with. 

1681. W. Poison, Paisley, N.B., “ Treating farinaceous substances.” —Dated 
11th June, 1870. 

This consistsfin treating maize flour, or the flour of any other farinaceous 
substance, so as to convert it into a peculiar granular material by moisten- 
ing it and then blowing steam upon or into it. by preference in the state 
of fine jets, such as can be made to issue from a “‘ rose” or perforated 
plate. The moistened flour is placed in a pan, which is made to revolve 
about a vertical axis, and which is provided with moving or fixed blades 
for stirring and mixing the mass.—Not proceeded with. 

1697. M. Konromann, Achen, Prussia, ‘‘Carbonate of soda.”—Dated 13th 
June, 1870. 

The inventor obtains the bicarbonate from the carbonate of soda by the 
introduction of carbonic acid gas resulting from the burning of coke or 
similar matters{intofthe lye,*by which, on account of the difficult solubility 
ot the bicarbonate formed, 80 per cent. of it is precipitated and can easily 
be separated, and the mono-carbonate is obtained by heating the bicar- 
bonate.—Not proceeded with. 

1706. R. G. Stoper, Northfleet, “ Treating sewage.”— Dated 14th June, 1870. 

This relates, First, to favouring the fermentation of the sewage under 
treatment, for the purpose of rapidly converting the nitrogenous 
matters contained therein into carbonate of ia; aud, 8 dly, to 
the employment of soluble salts of magnesia, soluble alkaline phosphates, 
and the soluble phosphates of lime, forthe purpose of forming an 

iacal phosphate of magnesia, and precipitating it charged with 
various animal matters contained in the sewage. 
1676. P. Spence, Newton-heath, “‘ Manufacture of alum.”—Dated 9th June, 
1870. 

This consists in the use of compeunds of alumina and phosphoric acid, 
such as are vbtained in the Island of Rodondo, in the West Indies, and 
known under the name of Rodondo phosphate, which contain a variable 

ortion of iron and of minerals of similar composition obtained in other 

yest India Islands and other places. These minerals the inventor 
utilises for the manufacture of alum, and.for obtaining phosphoric acid, 
or compounds thereof, as by-products for use as manure. He takes the 
mineral in pieces as it comes to hand, and calcines it in kilns similar to 
those used for lime, exposing it toa red beat 'y mixing it with coal or 
coke or takes the mineral as obtained, and grinds it so that it will pass 
through a sieve of, say, twenty meshes to the inch. The mineral having 
been prepared by these or by similar means, it is placed in leaden 
vessels, and an equal weight of sulphuric acid of specific gravity 1°6 
added thereto if the mineral contain twenty per cent. of alumina, but 
only three-fifths of its weight if it contain 12 per cent., and in similar 
pewee for other degrees of richness. The inventor then applies 

eat, which is preferably done by blowing steam into the vessel con- 
tuining the mixture. The mineral dissolves, and the specific gravity 
rises. He now cautiously reduces, by water or weak liquors, from 
subsequent parts of the process, constantly boiling until all is dis- 
solved except the insoluble sediment, and the strength of the liquor 
becomes 90 Twaddell, or 1°45 specific gravity. The inventor then passes 
this liquor into a close leaden vessel, and distils into it vapour 
containing ammonia obtained from gas, ammoniacal liquor subjected to 
boiling either by fire or steam injected into the gas liquor, and the 
quantity of the said gas liquour used is equal to 600 to 900 gallons to 
each ton of the mineral, according to its ric'mess. When all the am- 
monia bas been distilled into the mineral liquor the inventor allows it 
to settle for a few hours, and then runs off al) the clear solution (now at 
a strength o. specific gravity of 1°4, or 80 Twaddel!) into lead coolers to 
crystallise alum, as is well understood, and he alluwsit to remain in 
these coolers for some days, with frequent s.irring, in order to obtain 
all the alum possible, and which may be purified by crystallisation, 
as is well known. He finds that when the mineral contains twenty per 
cent. of alumina that he obtains about one and a-half tons of alum 
from one ton of the said mineral. The mother liquors having deposited, 
all the alum that can be obtained is now chiefly a solution of phosphoric 
acid with a small quantity of sulphate of alumina, iron, and sulphate, or 
phosphate of ammonia. 








Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magaetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


1657 E. W. Anprews and G, B. Fretp, New York, U.S., “‘ Telegraphic 
printing apparatus.”—Dated 8th June, 1870. 

One part of this invention relates to arrangins several telegraphic 
printing instruments in one main circuit, and opersting the instruments 
by positive and negative currents passed through the said instruments 
without the use of local circuits or relays, the positive current operating 
the devices that set the type wheel, and the negative currents act 
through switches, so as to make the current operative upon 4 second set 
of mechanism to effect the printing and feeding of the paper, or vice 
versa. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1616. J. Bartey and L. GLover, Birmingham, “ Moustache support.”— 
Dated 4th June, 1870. 

This consists essentially of a comb, curved or bent into the form of 
the “2 lip, and a narrow plate connected to the back or unperforated 
part of the comb, and situated at right angles tothe comb. When the 
comb is placed under the moustache and pressed upwards it attaches 
itself to the moustache, the narrow plate being situated in a horizontal 
apes and constituting a small screen or guard on which the moustache 

supported in the required position. 


1647. J. Storer, Hammersmith, ‘‘ Fountains.” —Dated 9th June, 1870. 

The inventor connects the cisterns or reservoirs by pipes or tubes car- 
ried by a suitable axis of motion, so that when all the water has passed 
from the upper to the lower cistern or reservoir the cisterns or reservoirs 
can readily be turned or reversed on the axis of motion, and the action of 
the apparatus thereby renewed. The pipes or tubes connecting the 
two cisterns or reservoirs are arranged so as to afford pi r air and water 
passages, whilst the axis is provided with suitable air and water passages 
to communicate with the pipes or tubes connecting the two cisterns 
or reservoirs, and with the passages connecting the basin with the two 
cisterns or reservoirs. 
oe. ae Descorre, Paris, “‘ Ascertaining strains.”"—Dated 9th June, 


A cast iron bed serves for the support of the principal working parts of 
the machine. At one of its extremities is fixed a pet or head, wherein 
is fitted a nut through which is passed a screw. e said nut has a flange 
or rim formed with teeth to gear with an endless screw or worm mounted 
on the shaft of a fly-wheel. At the other end this shaft terminates with 

ited to receive a crank or handle er mgeg Ae apparatus 
operated. The said screw is connected at one end to a block, to which 
is jointed a pair of pincers for holding the end of the wire, bar, cable, or 
other article to be tested. The other such article between 





1653. E. Clarke and J. Hucues, Ponkey, Denbigh, “ Safety cages for mines,” 
—Dated 8th June, 1870. 
This consists in constructing the cage or parts connected therewith in 
such manner that should the winding rope break or be overdrawn the 
is immediately held to the wire rope guides, such as are now 
generally used in mines.—Not proceeded with. 
1669. F. W. Wes, Bolton, ‘‘Ladles for molten metal.”—Dated 9th June, 
1870. 

This consists in forming the ladle of metal as hitherto, and in lining it 
with solid bricks or blocks of fire-resisting material similar to that used 
for making crucibles or fire-bricks.- -Not proceeded with. 

1670. A. pe MILLER, Paris, “‘ Preserving corks.”—Dated 9th June, 1870. 

This consists in steeping the corks first in « bath of boiling oil of a 
siccative nature, such as linseed oil, by preference without any admixture 
of resinous or gummy substances, such bath being cither at the ordinary 
atmospheric pressure or at an increased pressure inside a closed vessel. 
7, this means the oil is caused effectually to penetrate intv all the pores 
of the cork, thereby altering its molecular structure and decomposing the 
sap, and thus rendering it perfectly elustic and impervious to decay.—Not 
proceeded with. 

1673. J. D. Brunton, Leighton-crescent, London, “‘ Tunnels.”—Dated 9th 
June, 1870. 

This consists in ventilating railway and other tunnels through which 
steam engines pass by placing in the upper part of thetunnel to be venti- 
lated a longitudinal tube or chamber of metal or other suitable material, 
extending throughout the entire length of the tunnel, or the inventor 
constructs such a longitudinal chamber in the lining, or masonry, or 
brickwork of the Susman In either case such a part of the tunnel is 
selected as shall be most convenient for receiving into the tube or chamber 
the steam, as also the smoke and other products of combustion as they 
pass out of the funnels of the engines whilst in the tunnel.—Not pro- 
ceeded with. 

1677. J. H. L. T. Portn Er, Regent-street, “‘ Stands for sewing machines.” 
—Dated 9th J une, 1870. 

The machine rests upon a bed occupying the position of the keys in 
ordinary instruments. The upper part forms a cover to the machine 
and is free to slide on the base, so that when the machine is required for 
use it may be pushed back and the machine exposed to view ; the for- 
ward portion of this covering frame is provided with doors hinged to the 
frame, which, when the cover is pushed back, become extended to give 
room for an attendant to work the machine ; the doors are connected to 
quadrant-shaped slotted guides into which pins take, so that as the 
cover is pushed back, so the doors open, by reason of the quadrant- 
shaped guide travelling along the studs.—Not proceeded with. 

1682. A. Rocne, Paris, “‘ Pipe joints.’—Dated 11th June, 1870. 

The pipes are provided at each end with shoulders, forming angles 
between the vertical line of the one and the oblique line of the other. 
The caoutchouc disc or washer covers the edge of each pipe, and is 
stopped by the projection by which it is maiatained in position during 
the mounting of the joint. The cast iron collar is formed of two parts 
hinged together, and is stopped by a Ss by which itis maintained 
in position during the mounting of the joint. The cast iron collar is 
formed of two parts hinged together, and is provided internally with 
two ribs, which, while adding to its strength, compress the elastic 
washer into the angles, thus preventing leakage of the fluid.—Not pro- 
cveded with. : 

1686. F. G. Henry, Southwark, “ Preventing water waste."—Dated 11th 
June, 1870. 

This consists in constructing water waste preventers with valves 
having spindles or plungers arranged to operate in combination with 
adjustable sockets. 

1690. D. and I. Greic, Edinburgh, “‘ Dressing fibres..—Dated llth June, 
1870, 


This consists of a framing, at the top or upper end of which a number 
of fluted rollers are arranged. The Rhea or China grass, or other fibrous 
substance to be operated upon, is caused to pass between these fluted 
rollers, being delivered thereto by a travelling table or platform. As the 
stalks of Rhea or China grass, or other fibrous substance being operated 
upon, pass between the fluted rollers, their cores or pith are broken, and 
the outer shell or skin is likewise broken up. The stalks of material 
then pass down between one of the fluted rollers anda pressure roller, 
and ure thence conducted between two rollers placed parallel with each 
other, and which rollers are provided with « series of knives or scrapers. 
By wneans of these knives or scrapers the short piece of pith are sepa- 
rated and thrashed away, and at the same time thf skin or shell of the 
grass is divested of the mucilaginous and ‘vegetabje matters adhering 
thereto. 

1698. F. J. Knewsrus, St. James-street, *‘ Travelling bags.”—Dated 13th 
June, 1870. 

This consists in placing the frame or frames for carrying the toilet and 
otber fittings in such 4 manner that it or they can be tilted to either side, 
to admit of the interior of the bag being got at. The frames can be held 
secure in a horizontal or vertical position ; if in vertical position, they fit 
into the side of the bag, case, or box, and are held by studs or elastics. 
They are alsu capable of being easily detached and placed upon a table; 
for this purpose the undersides are fitted with luop eyes to be dropped on 
to studs or pins which project from the main frame of the bag. 

1689. A. F. Beorny, Brompton, “ Staining wood.”—-Dated llth June 
1870. 

The improvement in staining and ornamenting wood consists in the 
application of successive partial coatings of a resisting solution or varnish 
in accordance with the pattern or design it is desired to attain, and the 
alternating of such resisting coatings with coatings of staining solutions, 
the one overlapping the other. 

1692. F. W. Granruam and B. Borrerrie.p, Bradford, “ Muzzles.”— 
Dated 13th June, 1870. 

This consists of two wires bent to the form of the head, and provided at 
each end with an eye through which a strap is passed, which strap passes 
round the neck of the dog; one wire extending from the back of the head 
terminates under the lower jaw, a second wire from below the ears across 
the line of the mouth, and, crossing the nose, is fastened to the strap ; 
round the neck a third wire is passed round or enclosed within the two 
wires above mentioned, at a point near the end of the jaws, leaving suffi- 
cient room to open the mouth freely; the wires are secured or attached to 
each other at their points of contacc by solder.—Not proceeded with. 

1694. E. E. N. Deroy, Paris, “* Spectacles.”"—Dated 13th June, 1870. 

According to this invention achromatic glasses are employed for 
spectacles, eye glasses, and other similar articles; such glasses have not 
hitherto been employed fur the purpose. A mode of causing such 
glasses to remain steadily in the frame consists in forming a groove cither 
in the edge of the glass or the frame, in which groove a thread or strip of 
caoutchouc or similar elastic material is inserted; the portions of the 
frame on the upper and under side of the glass form a spring (or a spring 
is combined therewith), so that the glass is steadily held in its frame.— 
Not proceeded with. 

1695. D. C. LowsBer, Warrington, “‘ Cutting ties.”—Dated 13th June, 1870. 

This relates to a patent dated 20th day of May, 1870, No. 1464. In the 
improved machiuery a wheel, rotating either vertically or horizontally, 
serves the purpose of straightening, measuring, and cutting wire from a 
coil inte uniform lengths to form the bands or ties ; slotted urins extend 
from the centre to the rim of this wheel. In each of the slots of these 
arms an upright knee piece or bracket is placed, which is moved by a screw 
to or from the centre, according to the length of the band required. As 
the wheel revolves a cam at the centre works a sliding bar on each arm, 
which bar operates on a knife affixed to each knee, and cuts off a band as 
the arm passes the cam. At the instant when the band is cut off a 
holding device presses on the uncut end of the wire, and holds it until the 
next arm comes to the cam, when the grip on the wire at the preceding 
knee is relaxed, and the cut, or separated tie or band, falls in a receiver 
while cutting and griping at the next succeeding arm takes place. A 
brake wheel and straightening roller are used, in combination with the 
aforesaid rotating whee), for feeding the wire properly to the same. 

1700. J. Buacxsee, Dalston, ‘‘ Specula.”—Dated 14th June, 1870. 

The inventor shapes a certain length of hard drawn German silver 
wire in such a manner as to form a skeleton speculum consisting of two 
pairs of blades, namely, the one pair lateral to the other pair, one 
of which is superior and the other inferior, which two pairs of blades, 
with the exception of certain curves, are in a line parallel to each other. 
This formation refers to the anterior position of the instrument 
posteriorly ; the four blades, from the peculiar construction of the instru- 
ment, are parallel transversely, thus there are two superior and two 
inferior blades, set at such an angle to each other us to form the skeleton 
of an octagonal tube. 

1702. W. Moore, Preston, “ Securing bolts.” —Dated 14th June, 1870. 

The screw-bolt is constructed with one side thereof flattened to prevent 
the washer from turning. When the bolt has been placed in the hole pre- 
pared for its reception in the joint that it is required to fasten, an angu- 
lar washer, by pref of a triangular form, and made of iron, or steel, 
or other suitable metal, and having a hole in the centre thereof, one side 
of which hole is flat to correspond with the flattened side of the bolt, is 
placed thereon, after which the nut is screwed on as hitherto, and one or 
more of the angles of the washer turned uP against one or more of the 
flat sides of the nut, thereby preventing the same from turning, and the 
bolt from becoming loose.—Not proceeded with. 

1704. A. Forp, Bligin-crescent, ‘‘ Applying heat.”—Dated 14th June, 1870. 
inven’ takes tor erwise reduced into threads, or 
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material, such as india-rubber or gutta-percha solution, or by some other 


suitable means, to a pies of waterproof sheeting or cloth of a sufficient 
bas 


size to overlap the pillow, mattress, or'pad, in such a way ,as when it 

been moistened and is in silu the edges of the overlap by clinging to 
the surface of the body, shall effectually, exclude the air from getting to 
the pad and the moisture from getting out of it by the sides or upper 


surface.— Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


FINISHED IRON WITH THE OPENING YEAR—THE PROSPECTS OF THE 
DISTRICT—PIG IRON AND ITS PRICE—THE NEXT QUARTERLY 
MEETING —THE NORTH STAFFORDSHIRE IRON TRADE— THE 
GENERALINDUSTRIES OF BIRMINGHAM— IRONMASTERS’ CREDITORS’ 
MEETING—FINANCIAL CONDITION OF THE DISTRICT—TESTIMONIAL 
TO Mr. SMITH-SHENSTONE—THE TRUCK INQUIRY—A STEAM ROAD- 
ROLLER FOR BIRMINGHAM—MEMORIAL FROM THE LOCAL BOARD 
OF ASTON TO THE HoME SECRETARY. 

THE year is opening quietly but steadily in this district. Only a 
few firms engaged in the finished iron department had much work 
upon hand when 1870 closed. Where specifications remained un- 
finished the iron was of the best quality and the customers of the 
first class. Upon work of this description operations are being 
resumed with regularity, but the bulk of the establishments are 
at present inactive, wanting new orders. Still there are few 
where the books are so empty as that mills could not again be set 
on. Ohers there are who are experiencing a fair inquiry from 
consumers in the neighbourhood and at a distance. The iron in 
demand is intended for shipbuilding, bridge and girder building, 
boiler-making, galvanising, and for smithy purposes. 

The re-adoption at the preliminary meeting of the prices which 
have ruled in the past twelve months has tended to keep quota- 
tions firm for all the products of the mill and forge. At the same 
time rates are being quoted in not a few instances averaging from 
5s. to 20s., and here and there 25s. below “ list.” 

More would be going on at the works if the frost were not so 
severe as to have impeded, and in some localities altogether 
stopped, the traffic upon the canals. The ice prevents coal from 
being brought to some of the mills and furnaces, and where the 
orders are only few it keeps makers from being in a hurry to re- 
sume operations. The holidays, therefore, may be said to have 
been lengthened by the frost. Ironmasters are busy completing 
their stocktaking and making repairs and alterations ; and in cer- 
tain instances advantage is being taken of the opportunity to en- 
large the producing capabilities of finished iron establishments, 

There is no despondency in the trade as to the future of this 
part of the kingdom. 

There is at this moment more confidence in respect of the mineral 
capabilities of the district surrounding Birmingham—alike in War- 
wickshire, Worcestershire, Staffordshire, and Shropshire—than has 
been observed for years past. This feeling is tending to stimulate 
the starting of new industries hereabouts, and these will be more 
numerous so soon as the railway and canal panies have adopted 
a scale of traffic charges which shall be less against manufacturers 
than at present. That the carriers are contemplating such a step 
there is now more expectation than previously. 

Pig iron is selling with tolerable freedom, and where the canals 
are frozen and consumers have allowed their stocks to get low 
vendors are pressed to deliver. Prices keep strong. Hematites 
can hardly now be got at the 80s. quoted by me as the last correct 
selling price a week ago. If the iron is wanted within a reason- 
able time more money has to be given. I know of one extensive 
hematite company who have sold all the iron that their furnaces will 
make in the ensuing twelve months. A second firm has sold all 
that can be produced up to midsummer, nor is it likely that the 
prices of this commodity will be lessened for some time, although 
most of the producers are extending their smelting capabilities, 
and have been doing so for two or three years past. The product 
is not only in demand by steel makers, it is likewise in much 
request at the mills and forges, where the quality of the iron 
produced is of the first order. In both these departments the 
market grows in activity. The pig iron of Staffordshire and East 
Worcestershire is worth more money because of these advances, 
and the producers are confident of a profitable trade in best irons 
in the future. 

The first quarterly meeting of the ensuing series will come off 
next Wednesday in Wolverhampton. 

The North Staffordshire ironmasters, following the course pur- 
sued by the preliminary meeting in Birmingham, have made no 
alteration in the official prices of the finished iron of that district, 
where a fair amount of work is being done. 

The general inlustries of Birmingham and the surrounding 
townships are displaying no great activity at present,‘as distin- 
guishing the new year from the old. in other than the rifle and 
ammunition and the kindred trades. The heavy constructive 
and iron casting branches, together with the metal rolling, the 
tube making, the machine making, the roll-turning, and their 
allied branches, begin the new year well; but the lighter indus- 
tries are mostly preparing samples for travellers to take out so 
soon as the year shall have a little more advanced and the weather 
has so far improved as to justify a reasonable prospect of success 
when ‘‘the road” shall have been again taken with samples of 
spring goods. 

The creditors of Messrs. Fanshaw and Yorston, Church-lane 
Works, Tipton, were called together at the offices of the insolvents’ 
solicitors, in Wolverhampton, on Tuesday. There were about 
twenty gentlemen present. The balance-sheet showed liabilities 
amounting to £7566, made up of £7413 to unsecured creditors, 
and 152 creditors to be paidin full. On the same side the lia- 
bilities on bills discounted expected to rank on the estate appears 
as £5761. The assets were £2743, made up of £2149, as the value 
of the stock at the works, and £603 as the book debts. The cre- 
ditors were indisposed to attribute the failure altogether to the 
sudden rise of £1 per ton in the price of finished iron declared on 
November, 1869, and they refused to accept at present the offer of 
6s. in the pound which the insolventsmade. The concern showed 
a remarkably exceptional state of things, inasmuch as there had 
been and were likely to be no bad debts. Under these cir- 
cumstances, if failure arose from the cause assigned by the 
insolvents, and supposing that they lost even as much as £1 per 
ton upon the iron, they must have had orders for nearly ive 
thousand tons of iron upon their books when the price went up. 
This, it was argued, could hardly have been the case with such a 
firm. Then it was thought that the value of the stock was set 
down at too low a figure. It was therefore determined to appoint 
a committee of investigation, and the meeting was adjourned 
until the committee shall have brought up its report a fortnight 
hence. The creditors of Mr. Fanshaw’s separate estate then 
assembled. Mr. Fanshaw had carried on by himself an iron- 
making and coke merchant business at the Port Bridge Works. 
The liabilities in that case showed a total of £7982, with £3839 on 
account of bills discounted ; andthe assets were put down at £3474, 
including £2723 as bad, &c., debts. In this case it had been 
intended by Mr. Fanshaw’s solicitors to offer composition of 
6s. 8d., butinasmuch as at the meeting of Fanshaw and Yorston’s 
creditors a committee of investigation was ap inted, they 
announced that they did not feel themselves justified in making 








the offer. In Fanshaw’s estate, also, the course ultimately to be 
taken will be determined by the report of a committee of investi- 
gation. 


The financial condition of this district generally is better now 
than it has been for some years past, 

Mr. Smith-Shenstone, the past chairman of the Ironmasters’ 
Association, and the retiring 
Dudley, received a gift 
Dudley on Tuesday 
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presided and made the presentation, and to which 350 gentlemen 
sat down, The plate, too, bore the form of a silver gilt vase and 
fruit and flower stands, manufactured by Messrs, Elkington, and 
priced at £750. It had been purchased with the contributions of 
all classes of persons connected with Lord — property, from 
the eee | masters to the ordinary miner, and from the manager 
to the puddler. The whole proceedings were quite an ovation of 


et Mr. Smith-Shenstone, alike as an agent, an employer, and a 


man. He is succeeded at “The Priory” by Mr. E. F. Smith, his 
cousin, 

The Truck Commissioners have been busy in Birmingham this week 
taking evidence as to the working of the Truck Act hereabouts. 
It is greatly to be deplored that firms of such position as some of 
the ironmaking and coal-getting establishments whokeep provision 
shops should give ion for stat ts to be made by which, 
whether correct or incorrect, the whole industry is scandalised, 
and the relation between capital and labour made much less satis- 
factory than wovld be otherwise the case. 

The Birmingham Town Council, at their meeting on Tuesday, 
settled for a time the question which has been often debated by 
that body. They resolved that their Public Works Committee 
should be authorised to hire a steam road-roller for a period not 
exceeding six months, 

The local board of Aston, on Tuesday, adopted a memorial to 
the Home Secretary, asking for an inquiry with a view to 
further legislation, and ‘‘a thorough and efficient system of in- 
spection established, and more stringent regulations adopted in 
connection with the manufacture af cartridges, ammunition, and 
other explosive materials” in the districts over which the board 
has jurisdiction. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW PIG IRON MARKET—THE MALLEABLE IRON TRADE— 
THE PUDDLERS’ WAGES QUESTION—IMPROVED HARBOUR ACCOM- 
MODATION ON THE CLYDE—SHIPBUILDING ON THE CLYDE— 
KRE-OPENING OF SHIPBUILDING BUSINESS AT PorT GLASGOW. 

In the Glasgow pig iron market there has been a little improve- 

ment since last report. At present there is a fair business doing 

in warrants from 51s. 5d. to 51s. 7d. cash, and 51s. 11d. a month, 
closing firm, with sellers at 51s. 8d. and 52s. respectively. 

There is little to report with regard to the malleable iron trade, 
for the New Year holidays are not yet over, and few of the works 
will have resumed their normal condition until at least the 
beginning of next week. Meanwhile, most of the iron manufac- 
turers are executing the repairs usually to be made at this 
season, and the rolling mills are making active preparation for 
renewed activity. Plates, angle bars, beams, and all other de- 
scriptions of iron used in shipbuilding and marine boiler making 
are in good request. 

The present state of the puddlers’ wages question is rather dis- 
couraging, and appears to be about as far from settlement as ever. 
At some of the works the ‘‘back pay,” in accordance with Mr. 
Anderson’s decision, was paid to the men on Saturday last, while 
at the same time a notice was posted up announcing a reduction 
of wages in fourteen days. Theamount of the intended reduction 
is not yet intimated, but it is generally believed that it will not be 
less than 5 per cent. Whether the workmen will agree to such a 
reduction rem+ins to be seen; in all likelihood they will wait to 
see how their North of England brethren receive the altered terms. 
But those who have the interest of this important trade at heart, 
and all connected with it, would counsel the men to accept at pre- 
sent of the inevitable, and wait till the trade has become more 
fully developed into actual briskness, and until an efficient instru- 
ment has been devised, or organisation established, such asa court 
of arbitration, before again getting into conflict with their em- 
ployers on this vexed question. 

The Clyde trustees are preparing for further development of the 
trade by making a large extension of quay and wharfage on the 
north side of the river towards Pointhouse ; and they have agreed 
to accept the offer of Mr. H. Kennedy for the construction and 
completion of-same within a period of twelve months. The 
Greenock Harbour Trust have at the same time been discussing 
the necessity of additional wet dock accommodation there, but 
deprecating the proposal to use the west harbour for sucha pur- 
pose. It was suggested that Garvel Park should be secured for 
such a dock; but as this would likely cost about £150,000 the 
question was submitted to the committee for further consideration. 

Shipbuilding on the Clyde continues very brisk, and most of the 
builders have large new contracts on hand. In this respect their 
position and prospects are much better than they were at the same 
period last year. It is worthy of especial notice, as indicating the 
direction opinion is taking in America, with regard to this impor- 
tant industry, that an order bas just been placed in the in of 
Messrs. Stephen and Sons, on the Clyde, by the United States and 
Brazil Steam Packet Company for the construction of three iron 
steamers, each of 1700 tons. These are the first iron steamers that 
have been ordered here direct from the United States. 

In reviewing the statistics of this important trade for the year 
that is past, it may be observed that 1870 has not been quite 
equal to 1869 in respect of the amount of tonnage built on the 
Clyde. But it ought to be remembered that 1869 was an ex- 
ceptionally good year, and thatit was especially productive of iron 
and composite sailing vessels—classes of craft for which there has 
recently been littledemand. But in iron screw steamers and in 
iron paddle steamers there has been an increase last year over 
1869 to the extent of 37,000 and 1305 tons respectively. It shovld 
also be kept in mind that the Suez Canal had just been opened in 
the beginning of the year, and shipowners were disposed to hold 
back their orders until they could be satisfied whether that great 
undertaking would turn out a success. Now that this is proved 
beyond doubt, sailing ships are giving place very rapidly to 
steamers, and this accounts for the tonnage built of the former 
class being only about one-half of what it was in 1869, and also for 
the extensive orders for steamers at present in the hands of 
builders. Altogether 1870 has been a good year, notwithstanding 
the interruption to commercial relations caused by the continental 
war, and expectations are most hopeful as to the year now 
beginning. 

It is satisfactory to be able to report that the large shipbuild- 
ing and engineering concern lately carried on by Messrs. Lawrence, 
Hill, and Co., has been purchased at the upset price of £13,500, by 
Messrs, Cunliffe and Dunlop. Both of these gentlemen were re- 
tently connected with the firm of John Elder and Co., and 
the re-opening of this long standing business by this promising 
firm will be hailed with pleasure by the people of Port Glasgow, 
whose interest it so nearly affects. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE WAGES QUESTION—THE SALT 
DEPOSITS AT MIDDLESBROUGH—THE CLEVELAND INSTITUTION 
OF ENGINEERS—PRICES—IRON SHIPBUILDING. 

Ow1ne to the holidays there was a very thin attendance on "Change 

at Middlesbrough on Tuesday, and absolutely no business was 

done. Everybody was ple: that the wages question was again 
settled for a time. 

I am glad the Board of Arbitration have succeeded in settling 
the wages question for the present. At their poeey J on Friday 
the following decisions were arrived at :—‘‘(1) That the reduction 
in. wages claimed by the masters shall be submitted to 
an arbitrator, and that Mr. Thomas Hughes, M.P., be requested 
to act.” ‘*(2) That the Standing Committee shall hold a 
special meeting on Friday, January 6th, 1871, for the purpose 

mutually agreeing to the questions which shall ore the 
arbiter, and to fix the day on which the inquiry commence.” 








“*(3) That the special alterations and revisions which either the 
employers or workmen may wish to introduce into the wages 

at any works, be in the hands of the secretaries on or before 
Friday, January 6th.” (4) That pending the decision of the 
arbitrator with reference to the question for 1871,5 per 
cent. from the current rate of wages be retained by each firm to 
be held back pending the decision of the arbitrator, but this 
arrangement to be without prejudice to either side when the 
case is brought before the arbitrator, and not to be referred to in 


oe 

ickow, Vaughan, and Co., are progressing with their shaft for 
the working of their salt deposits at Middlesbrough. The main 
drawback to the work is the immense quantity of water which has 
tobe pumped out. On Sunday a wooden cabinat the head of the 
shaft took fire, but was fortunately extinguished before any damage 
was done to the machinery. 

On Wednesday, at the invitation of Bell Brothers, the Cleve- 
land Institution of Engineers visited the Port Clarence Iron- 
works, for the purpose of inspecting Mr. Siemens’ electrical 
pyrometer which is in operation at these furnaces. There 
were about fifty gentlemen present. Mr. Isaac Lowthian 
Bell explained the construction of the’ pyrometer, and the 
party saw it in operation. It indicated the temperature of the 
hot blast at 894 deg. Fah. Having examined the furnaces 
and engine houses under the guidance of Mr. John Bell and Mr. 
T. Hugh Bell, the party were entertained at luncheon in the 
offices. The healths of {Mr. Isaac Lowthian Bell and the firm 
were drunk, as also success to the Cleveland Institution of 
Engineers, which was acknowledged by the president, Mr. 

There is no alteration in the prices of pig iron, No, 3 being 
quoted at 46s. 6d. and 47s, 

Iron shipbuilding on the northern rivers is in an exceedingly 
healthy condition. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE Inox TRADE: Operations at the works: The aspect of 
things in the district : Few new transactions reported since last 
week : Work resumed chiefly on the contracts in hand. —THE PAST 
YEAR AN EVENTFUL ONE: The difference between the state of 
affairs now and twelve months ago: The solution of weighty ques- 
tions pending: Prospects of the trade for the first quarter of the 
year doubtful—RUSSIAN PURCHASES EXPECTED TO BE RENEWED — 
THE AMERICAN DEMAND—HOME SPECIFICATIONS — EXTENSIONS 
AND IMPROVEMENTS AT THE WORKS: The Landore Steel Works — 
THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES. 


At the ironworks of the district operations are again being carried 
on with something like the usual regularity, the Christmas holidays 
being now fairly over, and the men, with but few exceptions, havere- 
sumed their various avocations. Things, however, present a 
rather quiet aspect throughout the district, although it might be 
said there is as much doing as could be expected under the circum- 
stances. Few new transactions are to be reported since last report. 
To all intents and purposes it may be said that the old year closed 
with Christmas, as from its advent up to the beginning of the 
present week there was scarcely anything going on. Work is, 
therefore, resumed chiefly on such contracts as were in hand and 
uncompleted before last week. These are certainly not consider- 
able, but they will serve to keep up something like average acti- 
vity until such time as fresh negotiations are concluded. 

The past year was certainly an eventful one; what the new year 
just entered upon will be is quite impossible to tell. There is 
some definable difference between the state of affairs at the com- 
mencement of this year and that of the opening of the year just 
ended. Then a considerable degree of activity prevailed in all the 
branches of industry peculiar to this district, bat particularly in 
the iron trade, and predictions were 1ife and expectations sanguine 
of considerably greater animation as the year advanced. For the 
first six months those predictions and anticipations were for the 
most part verified ; then came the war between France and Ger- 
many, so that from that time to the close of the year succeeding 
difficulties were encountered, and the position of the trade 
continued to decline gradually. At present nearly all connected 
with the trade are prepared for the worst, although strong hope 
for improvement is entertained. It is known that the solution of 
weighty questions are pending, and until the result is known there 
must exist a degree of uncertainty. Therefore it is that the pro- 
spects of the trade for the first quarter of the new year are doubtful. 
Hopes for the termination of the Franco-German war are still 
deferred, but the desired end must come sooner or later, and with 
it probably will come that improvement in the trade which is so 
anxiously looked forward to. But it is difficult to foresee what 
the state of European affairs might be two months hence. 

It is satisfactory to state that there is a strong belief held that 
Russian purchases will renew inquiries as the spring draws near, 
and that with that country very large engagements to supply rail- 
way iron will be entered into during the year. That such will be 
the case is very much to be desired, as the loss of the Muscovite 
empire as a customer in our iron markets would be a disastrous 
blow to this great rail-making district. America is almost certain 
to continue a large purchaser, as there are already indications of 
a considerable revival in inquiries from that country, and it is 
expected that clearances will go on increasing in the ensuing 
months. 

There is a little doing in home specification, but it might be 
said that the trade in all the departments is at present charac- 
terised by quietude. Some change might take place after the 
quarterly tings of the ir ters have been held. 

As a proof that improvement in some, if not in all, the branches 
of industry is looked forward to, it might be said that extensions 
are being made at many of the establishments, and manufacturers 
will be able to meet any emergency by their capability to increase 
the make at any t. At Si > Landore Steel Works, 
near Swansea, it is stated that such extensions are being adopted 
as will afford employment to 200 or 300 additional hands. 

The tin-plate trade continues to show a little more activity, 
owing chiefly to the better demand which has sprung up for such 
qualities as were used in manufacturing tin goods now in exten- 
sive request for the Continent. ° 

Steam coal colliery proprietors are still doing a large business 
with some of the foreign markets, and are able to keep their 
0 on nearly full time. House coals are also in active de- 
mand, 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


TELEGRAPHIC COMMUNICATION BETWEEN LIVERPOOL AND NEW 
YorkK—THE CUMBERLAND IRON TRADE—STATE OF TRADE: 
Leeds—SoutH YORKSHIRE—TRADE OF THE NORTH-EAST PORTS 
—NEW LINE OF STEAMERS BETWEEN STETTIN AND New YorK 
—Messks. G. Kk. STEPHENSON AND CO, AND THEIR WORK- 
PEOPLE. 

A SCHEME has been brought forward for the submersion of a 

submarine cable, with a view to the establishment of direct tele- 

graphic communication between Liverpool and New York. 

he Maryport Hematite Iron Company has forwarded 520 tons 
of Bessemer steel rails to Rotterdam. Other similar cargoes are 
expected to be despatched by the same ra nd to the same port. 

It is expectedthat the works of the Solway Hematite Iron Company 

will be ready for active operations with the close of this month. 

The West Cumberland Hematite Iron Company has declared a 

dividend at the rate of 20 per cent. per annum ; but for certain 

exceptional charges made against revenue, a still larger dividend 
might have been paid. The company contemplates an extension 





of its works. The state of the Cumberland furnaces is as follows:— 
In blast, 25; out of blast, 7; total, 32. Last year Cumberland 
produced 1,410,808 tons of coal, and made 129,107 tons of pig 
iron. 


The Leeds Chamber of Commerce, reporting upon the iron, 
machinery, and engineer tool trades of that town and district, 
observes:—‘‘ The iron trade continues good, and the makers are 
generally well employed. The war on the Continent has inter- 
fered materially with the demand for machinery, but during the 
= month makers have received fair orders, and the trade is 

tter than at any time during the last six months. There is no 
change to report as to the tool trade, most of the makers being in 
full work, i same remarks will apply to the locomotive manu- 
facturers. There is not much inquiry for cut nails.” Small arms 
machinery is being made at Leeds for the English Government. 

There has been no falling off in South Yorkshirein the demand for 
manufactured iron or Bessemer steel. Rails and plates present, 
perhaps, the most activity. The local foundries have been doing 
a steady trade. An average tonnage of steam coal is being sent 
out of the district. 

The declared real value of the exports from the Tyne in 1869 
was £3,348,820, as compared with £3,132,052 in 1868, £3,382,159 
in 1867, £2,709,059 in 1866, and £2,379,841 in 1865. In 1869 the 
value of the exports from the Wear was £585,878; in 1865 it was 
£501,754. In 1869 the value of the exports from the Tees was 
£2,655,808; in 1865 it was £3,439,467. 

A new line of steamers will commence running early this year 
between Stettin and New York. The first two steamers to be put 
upon the line are the Franklin and Humboldt; they are now in 
course of construction in the yard of Messrs. T. R. Oswald and 
Co., of Sunderland, and will be launched in the course of March. 
The dimensions of each vessel will be as follows :—Length of 
keel, 285ft.; length over all, 309ft.; breadth of beam, 36ft.; and 
depth! of hold, 27ft. The engines will be on the expansive 
principle, and will rate at 200-horse power, but, of course, they 

ill be capable of exerting a far greater force. The steamers 
wi quipped and finished in the best style. 

On New Year’s Eve, through the liberality of Messrs. G. R. 
Stephenson and Co., the whole of the workmen employed by the 
firm were entertained at dinner. The number of men regaled 
was between 1300 and 1400. The heads of departments and a 
number of invited guests also dined together, Mr. G. Grow, 
works manager, presiding. 








PRICES CURRENT OF METALS AND OILS. 
1870. 1869. 

































Corprer—British—cakeandtile;} £8.d. £84) £840... £8. 4. 
ee 70 0 0.. 0 0 0| 7010 0.. 74 0 0 
7l 0 9.73 0 0|72 0 0..76 0 0 
74 0 U.. 76 0 0/77 0 0..79 0 0 
78 0 0.. 6 0 0)/80 0 0..81 0 U0 
70 0 0.. 7310 0} 7110 ¥.. 74 0 0 
00 0.. 0 0 0} 69 0 0..70 0 0 
Chili Bars.....+.+ ccccccccce| O4 O 0.. 65 0 0) 66 5 0.. 6615 0 
Do. refined ingot .....e..| 69 0 0.. 71 0 0| 6910 0.. 7110 0 
Ye.tow Merat, perlb. ......| 9 0 6 0 0 7] 0 0 6 O 0 6j 
Iron, pig in Scotland, ton....| 211 6 cash 218 3 cash 
Bar, Welsh, in London......| 7 2 6.. 710 0| 7 0 0. 7 2 6 
WEES secces 610 0.. 612 6| 6 5 0.. 610 0 
Staffordshire 715 0.. 8 5 0} 8 0 0. 8 7 6 
Rail, in Wales.......0..e002| 6 5 0.. 610 0) 615 0.. 7 5 0 
Sheets, singlein London ..| 9 5 0..10 5 0)10 0 0..10 5 0 
Hoops, first quality -| 815 0... 9 5 0] 815 0. 9 0 
Nailrods ... wt t.0 Oe THOS 8 On EW OC 
Swedish..... eo} 919 0. 915 0} 915 0.1.10 5 0 
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THE quantity of rock salt sent down the river Weaver in the 
year ending the 31st of March, 1876, reached 67,410 tons of 26 cwt., 
and of white salt 901,158 tons ; the total, 968,568 tons, is larger 
than in any of the years over which the returns of the keeper of 

ining Records extend. Worcestershire produced in 1869, at 
Droitwich and Stoke Prior together, 195, tons of salt. The 
Belfast Salt Mining Company raised 17,472 tons ; and there is now 
another company raising salt, but no returns were received from 
it. The export of salt from the United Kingdom advanced in 
1869 to 833,316 tons, but the value was only £430,914, being less 
than the value of the smaller export of the two preceding years. 
More than 240,000 tons were exported to British India in 1869, 
more than 214,000 tons to the United States, 94,000 tons to 
British North America, 74,000 tons to Russia. The total quantity 
of salt raised in the United Kingdom in the year was about 
pyan tons, the value estimated froi the export return was 
£687,000. 
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THE CORNISH ENGINE. 
No, X. 
_ Wir our last impression of Taz ExcinzEr we pub- 
lished a lithograph of West Chiverton pumping engine, 
designed by Messrs. Loam and Sons, of Liskeard, who have 
done much towards in ing the initial pressure and 
degree of expansion of steam in the single-cylinder Cornish 
engine. During the time of the change from the old 
‘Boulton and Watt non-expansive to the present Cornish 
engine, obstacles have been met with in the frequent break- 
ing of the pumps and piston-rods; a strength sufficient 
for the non-expansive was found very far short of that re- 
quired for the expansive engine, and had to be increased 
as progress was made, It was the uent failure of the 
piston attachments which stimulated the introduction of 
the compound engine. Archimedes only wanted a lever 
long enough and a prop strong enough to enable him to 
lift the world, as also it only required material and 
strength to enable high degrees of expansion to be rea- 
lised in a single cylinder. Experience—a stern dogmatic 
teacher—taught this fact, and has proved that it is quite 
practicable to use an initial pressure of from 50 lb. to 60 Ib. 
on the square inch, and to expand the steam ten times 
without the use of a second cylinder. A very severe 
shock is experienced when high-pressure steam is suddenly 
admitted on the piston of a large Cornish engine, which 
will be obvious when it is considered that the initial pres- 
sure on the piston of the engine which we have illustrated— 
an 80in. cylinder—is nearly 90 tons; the total strain on 
the piston-rod must be much in excess of this, for it is the 
practice to cause the steam valve to open suddenly, and 
the momentum of the steam must greatly increase the 
shock. It is curious to note the throb which almost all 
cylinder covers of large Cornish engines make at the 
opening of the ateam valve, a pulsation so great as not to 
be accounted for by the mere pressure of steam, showing 
clearly that the strain is much increased by momentum. 
We shall not in this paper attempt to describe all the 
constructive details of the engine, as that will be fully 
treated and illustrated in future papers, but we will pro- 
ceed to give a general description which will serve to pave 
the way to more minute detail, such as cannot be Folly 
described without the aid of drawings. If the reader will 
refer to the lithograph as he peruses this paper both 
will be better understood. There is nothing peculiar in 
the engine; it is well designed according to the most 
modern practice. The cylinder is enclosed in a steam 
jacket, or casing of cast iron, having a clear space of 
about an inch all around. The annular space thus 
formed around the cylinder is kept constantly filled with 
steam from the boilers through a pipe which is constantly 
kept open. The boilers are fixed at a level below the 
bottom of the cylinder, and a drain-pipe is fixed at the 
bottom of the steam jacket, which conveys back to the 
boilers the water formed by condensation around the 
cylinder. This mode of keeping the cylinder hot is very 
impurtant, and is a great element of economy. Other 
means have been devised and tried—such as enclosing the 
cylinder in flues from the furnaces—but have not succeeded. 
The cylinder in that way gets too hot, the friction is in- 
creased, and the packing is damaged. In the earlier 
jacketed engines the steam for the engine was taken from 
uhe steam jacket, but the plan has subsequently been 
abandoned, and the steam pipe is now always made to lead 
direct from the boilers to the “top nozzle.” The steam jacket 
keeps up the temperature of the cylinder to the tempera- 
ture of the entering steam, and prevents thereby an undue 
condensation during expansion, whilst it tends to evapo- 
rate any moisture which may be deposited, and its chief 
beneficial effect arises from the fact that, although the same 
quantity of water is condensed in the jacket as would have 
been condensed in an unjacketed cylinder, steam, whilst 
it remains as such on the piston, is capable of giving out 
work, and the condensed steam from the jacket returns to 
the boiler at the temperature of the water instead of being 
thrown into the condenser. The liquefaction of steam in 
the jacket arises from the philosophical phenomenon of 
the transfer of heat into motion. For every 772 foot-pounds, 
or units of work, done by the steam, one unit of heat dis- 
: ey and a quantity of water proportionate to the loss 
of heat thus produced is formed by condensation in the 
jacket—if one exists—if not, then in the cylinder. The 
jacket also equalises the temperature of the cylinder, and 
thereby prevents unequal expansion of the metal. To 
prevent a loss of heat by radiation it is usual to clothe the 
cylinder, but the manner of clothing varies according to 
the discretion of the engineer. One method is to sur- 
round the jacket with a wood casing, leaving a space of from 
6in. to 12in., which space is filled with a bad conducting 
material, such as sawdust or felt. Another plan is to build a 
brick wall 9in. thick all around, leaving anair s between 
it and the jacket, and to cover the brickwork with 
wood. When the clothing is well done, the temperature 
outside casing seldom exceeds 75 deg., and the atmosphere 
of the engine-house is often only a few degrees warmer 
than the external air. It was the practice formerly to 
steam-jacket the cover and bottom of the cylinder, but the 
inconvenience attending the breaking of the steam pipe 
joint every time the cover was removed led to its abandon- 
ment; and although jacketing the bottom can be of no 
advantage whatever, it is still sometimes done. It will be 
readily seen that the steam has no contact with the bottom 
till it has done its work, and we cannot see that imparting 
heat to it after that can serve any good purpose; on the 
contrary, we consider it worse than useless. The cylinder 
cover is clothed with felt or sawdust, and the stuffing-box 
is provided with a “lantern brass,” as it is technically 
termed, which consists of a skeleton piece of brass placed 
in the centre of the packing around the rod, to allow 
steam to be introduced ; a small steam pipe is attached to 
the stuffing-box, opposite the situation of the lantern 
brass, leading from the steam jacket. In this way the pack- 
ing is kept steamed, and air is prevented from entering 
through the stuffing-box to the cylinder. 
We have above alluded to the fact that great strength is 
required in the working parts; great strength implies great 


weight, and we come now to consider the effect of the 
weight. In the engine itself the beam is of course the 
heaviest of the moving An 80in. engine beam 
weighs about 23 tons; the piston, rod, and cap together 
about 5 tons, so that a the moving parts of the 
engine weigh approximately 30 tons. Let the engine be 
loaded to 101b. on the square inch of the piston, the moving 
load wili then be about 60 tons, including the balance 
bobs. It is the inertia of this great moving load which 
enables the engine to be worked with a high degree of ex- 
pansion ; it acts as a fly-wheel on the engine to a certain 
extent, and without it high grades of expansion could not 
be employed. 

We will now consider the action of the engine. 
During the time in which the piston-rod is going 
into the cylinder the engine is said to work its “ in- 
door” stroke, and the reverse stroke is called the “ out- 
door” stroke. Let the engine be supposed to be com- 
mencing its in-door stroke, then the piston would be 
at the top of the cylinder, and the steam valve would be 
suddenly opened—by means which we shall fully illustrate 
in future papers—allowing the steam to act with full force 
on the piston; the result is that the piston descends in the 
cylinder, but as it does so the steam valve is closed, yet 
the steam pressure being greatly in excess of the load at 
the point of cut off, the piston still continues its motion, 
and as it does so the pressure and load coincide at a cer- 
tain point; still the piston does not stop here, the momen- 
tum of the load—which by this time has acquired a high 
velocity—carries it forward to the end of the stroke. 
Thus it is seen that there is no loss of energy from reci- 
procation ; each stroke is a distinct operation, the load 
passes from rest to motion, and vice versd, without a loss 
of energy, or any remaining to be carried to the next 
stroke. All the energy imparted to the moving load by 
excess of steam pressure at the beginning of the stroke is 
spent in maintaining the motion of the piston after the 
steam pressure has ceased to be sufficient in itself to keep 
up the motion. 








THE GREAT KITCHEN BOILER QUESTION, 


Ir is impossible to quite escape the ludicrous element, in con. 
templating the great question to which the Times itself has 
“opened its columns” for universal conference. The mental 
vision of “cook’s” round’ placid face and fat sides, convulsed 
by a sudden roar of steam, hot water, and soot from the back of 
the kitchen fire, as though a Prussian shell had dropped down 
the chimney, has lurking behind it an irrepressible morsel of the 
laughable. The subject is, however, no fit one for joking ; it is 
one full of real danger and possible tragical disaster, which may 
in any of our British winters reach any oneof tens of thousands of 
our middle-class homes, and has already reached several of them. 
No house fitted up with these contrivances for getting hot water 
“up stairs” is exempt from the possibility; but the largest and 
best classes of houses are, both by the magnitude of the 
apparatus, the ample room for casings for pipes in their interiors, 
and by the more usual constancy of fire night and day in the 
kitchens, much less liable to accident than are the immensely 
greater number of middle and third-rate houses. 

To some of our readers it may be necessary to explain in a 
few words what this dangerous domestic apparatus is, and in 
what consists its danger—the most recent example of which 
has been the explosion of a boiler at the north side of London, 
attended with the death of a female servant. When the prin- 
ciple of the circulation of hot water, originally pointed out 
in the last century by De Chabannes, came to be understood 
and applied largely in this country, it was easily seen that 
the common open-topped “back boiler” of our English kitchen 
ranges might afford the means of supplying hot water, not only 
in the kitchen, but all over a house of several stories high. Ifa 
cistern supplied with hot water be placed on the roof, and two 
pipes lead down from it to such a back boiler, circulation may 
be established, and cold water maintained in the roof cistern in 
either of two ways—the lower extremities of the two pipes may 
connect with the ends of a coil or long worm of like tubing 
immersed in the hot water of the still open-topped back boiler, 
or the latter may be converted into a closed-up boiler, and the 
lower extremities of the two pipes from the roof cistern be con- 
nected directly with its interior. 

In either case, the water heated within either the worm, by 
its contact with the hot water in the boiler, or in the boiler itself 
directly, ascends by one pipe, and the colder water of the roof 
cistern descends by the other, both pipes being suitably posited, 
and so on until equilibrium of temperature tends to obtain at the 
lower and upper ends of the apparatus. Where the immersed 
worm arrangement is that adopted, and the lines of pipes are, as 
they always sbould be, of iron tubing throughout, it is scarcely 
possible for any contingency leading to explosion to arise ; for 
even if the pi be frozen up solid with ice near the roof 
cistern, or if filled absolutely with furr or hard incrustation 
deposited from the water, there never can be pressure enough 
to burst them, and for this simple reason, that the water never can 
reach 212 deg. Fah. in the interior of the coil or worm, and that no 
matter how large the surface of the coil may be in proportion 
to its volume and to that of the roof cistern. This is the real 
and the only objection to this form of the apparatus. If nothing 
but warm water, say at 100 or 120 deg. Fah, be requi 
in the upper parts of the house—and that not in very great 
volume, to be at once drawn off, as to fill a large bath, then the 
worm plan answers well enough, If boiling water, however 
(which is the usual desideratum, and in large volumes), be needed 
on the upper floors, the immersed coil is useless, and the method 
is adopted of closing up the back boiler, and so making it part 
of the circulating current, which now takes its heat directly 
from the fire in the kitchen grate, the boiler itself being now 
always under a pressure of hydraulic head equal to the height of 
the house or of the roof cistern vertically above the boiler; 
this may in some houses amount to three, but in middle-class 
houses is more commonly about one atmosphere. In this case, 
too, all goes well, provided that the two circulating pipes—or at 
any rate one of them—remains constantly unimpeded, so that 
steam, if generated within the back boiler, can bubble through, 
be condensed above, or escape. 

In very lofty houses it should be remembered that even this 
process of safety evacuation is not quite exempt from danger, 
for the sudden condensation of the rising bubbles of steam 
under a pressure of 40 1b. to 50 lb. per square inch produces 
that same “‘ snacking” noise that we hear when steam is blown 





into the cold water of a locomotive tender, and the redescend- 





ing column visits very violent shocks upon the interior of the 
back boiler, which, being of a flat-walled form, and often very 
bad in material and workmanship, is at least not served, by such 
hammering under pressure. In houses where the kitchen fire 
is kept alight by night as well as by day, especially in winter, it 
is perhaps still possible, though most improbable, that the two 
circulating pipes, if carried up in the interior of the house, could 
get frozen up with such low temperature as we have recentl 
had, or even by one lower still ; and we will at once say that if 
English householders will but adopt uniformly the practice almost 
universal in Scotland and in Ireland of “slacking down for the 
night,” as it is called, and so maintaining constantly, during 
winter, their kitchen fires, they will have removed by that 
simple recipe alone ninety-nine hundredths of their present 
danger. 

As the method of doing this is scarcely known at all to our 
English servants or their employers, it may be as well to state 
how “slacking down” is performed in those other parts of the 
kingdom. With the supply of “round coal” a certain proportion 
of very small coal, or almost coal-dust, under the name of “slack”’ 
in Ireland, “ brize” or “sm’a” in Scotland, is supplied. During 
the day the kitchen fire burns as with us in England. Before 
the servants go to bed at night, however the fire in the grate is 
raked clear, drawn together, and a few large lumps of coal thrown 
on. Then a coal box, full or more, according to the size of the 
fireplace, of the “slack” is mixed in the coal vault (there 
should be a distinct one for “slack”), by means of a short 
shovel, with as much water as forms it into a thick sort of coaly 
mud, like tempered mortar. This is thrown on the top of the 
fire, beaten down pretty hard with the back of the shovel, and 
two or three holes, about the centre of its horizontal surface, 
are pierced through it with the kitchen poker held vertically, 
so as to make so many small chimneys of draught through the 
otherwise impervious coating on the top of the fire. 

During the whole of the longest winter night a fire 
thus treated smoulders on, giving great heat to the “ back 
boiler,” but wasting little, and consuming a singularly 
small proportion of the total fuel in the grate. In the 
morning a few blows from the poker break up the now 
solid thick top crust of caked-together coal and coke, and in a 
moment there is again a fine blazing fire, ready for cookery or 
anything else, and without the delay and labour of re-lighting 
the fire 365 times in the year. We shall not occupy space by 
tracing the curious circumstances in the coal trade that pro- 
bably originated this practice in Scotland and in Ireland, and 
alse a different one amongst ourselves. But the practice is, in 
many domestic respects, a good and an economical one ; and, 
as regards these boiler explosions, if adopted in England, will 
immensely diminish the chances of accident, we, therefore, 
emphatically recommend it. 

Some little difficulties will be found at first in London house- 
holds by the obstinate objection of servants to any innovation ; 
by the unwillingness of the coal factor to supply about one ton 
in ten of very small coal, at a price less than he gets for the 
screened round coal ; and by the want of a second place wherein 
to stow away this small coal, in very many of the middle 
classes of our houses. But the end will justify even more than 
this trouble to be taken to effect it. . 

As at present constructed there will remain—even with this 
mode of managing the fire—the possible danger of the circu- 
lating pipes getting “furred up.” This is not a great danger, 
but the only possible safeguard with existing apparatus, viz., 
taking the pipes partly asunder and examining their condition oc- 
casionally by an intelligent tradesman, is nearly certain for many 
reasons, to be postponed forgotten or neglected. Absolute 
safety is therefore not obtained, and for ever, even by con- 
stancy of fire. : 

In the greater proportion of our smaller houses the cisterns 
are in the roof, often with nothing between them and the sky 
but unrendered slating, and the circulating pipes pass down often 
by the inside of an outer wall, with nothing but 44in. or 9in. of 
brick between them and the frosty air, or they pass through 
rooms nearly as cold, having seldom or never tires in them. In 
such cases real and imminent peril arises after any severe night's 
frost upon again kindling the kitchen fire in the morning. These 
appear—or most of them—to have been the conditions under 
which the late fatal accident arose. 

In a valuable paper by Mr. Edward B. Marten, of Stourbridge, 
read at the last meeting (August, 1870) of the Institution of 
Mechanical Engineers at Nottingham, fourteen explosions of 
these domestic boilers within four years are recorded, by which 
eleven persons were killed and twenty-one wounded; nine of 
these explosions being caused by the plugging up of the pipes 
by ice. 

Mr. Marten proposes as a complete remedy the placing the 
circulating boiler—i.e., the coil in another furm+—within the open- 
topped back boiler; and he obviously seems under the impres- 
sion that water can be made to boil in the inner boiler, if not in 
the circulating system thus circumstanced. None of those 
who joined in the discussion appeared to have any knowledge of 
the physical fact that water in a vessel, open or close, whether 
of a metal or of any other material, can never be made to boil by 
that vessel being immersed in water kept beiling, no matter how 
violently in an exterior open vessel or boiler. ‘That this should 
be so seems at first paradoxical, but yet is easy of expla- 
nation. The water under atmospheric pressure in the outer 
open Vessel or boiler can never rise in temperature beyond, 
say, 212 deg. The moment the vapour tension balances the 
atmospheric pressure all the heat passed from the fire into the 
water can be carried off by the steam. The wall of the interior 
vessel, were no heat carried off from it, might reach, at its 
surface, 212 deg. likewise ; but heat, to be passed into the water 
in the inner vessel, must be conducted through the thickness of 
its walls. That means, it must overcome a certain additional 


uired | resistance, over and above that due to the atmospheric pressure 


on both vessels alike, in order to escape laterally thus through 
the interposing wall; but as force is always minimised in nature, 
so here the whole of the heat given by the fire to the water, 
after 212 deg. has been reached, passes off by the path of least 
resistance—that isto say, by way of vapour from the water sur- 
face of the outer vessel. This physical truth—not by any means 
commonly known— that water cannot be boiled in one vessel by 
immersing that in another open one of water kept boiling, 
is easily proved experimentally, and we believe was first 
brought into notice some thirty years ago by a notable 
patent law trial in relation to sugar refining. This, then, 
is the main reason why Mr. Marten’s proposition is prac- 
tically of little value. His arrangement—if we may call it his, 
for it is only the old coil in another form—insures safety, 
but fails through its feebleness as an instrument to supply any 
considerable volume at once even of warm water, and the 
absolute impossibility of its supplying boiling water at all. We 
must thus revert to the close-topped back boiler in all those 
middle-rank houses where a distinct furnace and boiler elsewhere 
in the basement to heat the water supply above, is out of the 
question ; and we have thus only to consider what other 
measures of safety, if any, can be superadded, to what we re- 
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affirm is and should be the great safeguard, maintaining the 
kitchen fire during winter day and night. We must commence, 
then, with fault-finding and rejection ef nearly every proposition 
which has found its way into the papers since this Belsize 
accident, nearly all of them often before. Firstly, the pro- 
prietor of the house in which that occurred—said to be an engi- 
neer—with some authority suggests, an open upcast pipe from 
the back boiler, or a safety valve upon it. He appears 
to have imagined at the moment that his open upcast pipe 
would be empty of water above the level of the boiler; but as 
it must be full of water up to the level of the roof cistern it is 
useless, as being as liable to freeze as the two other pipes, all 
being of the same diameter. 

It has been since suggested by a person who has, he says, had 
the plan safely in use for some years, to place this upcast pipe 
in the flue of the kitchen chimney, turning down the upper end 
to avoid soot, &c. falling into it. This plan affords no doubt a 
probability of the water not freezing in this pipe—but only a 
slender one in small houses—while the fact that the water in 
the back boiler itself has been found frozen into a solid block, 
proves that the down draught of external freezing air during the 
night, no fire being in the grate, may bring the whole flue far 
below the freezing point. The upper or open extremity of the 
pipe cannot be conveniently examined, and may be stopped, and 
the pipe itself must present obstruction to the perfect use of the 
ramoneur in sweeping the flue. The fact that a plan of this 
sort has been in use without accident for several years is no 
proof of its universal efficacy, no more than that a pitcher has 
gone without breakage for years to the well is a proof that it is 
not brittle. We are obliged to decide against the excellence of 
the upcast pipe. 

The safety valve proposed to be placed somewhere near the 
boiler is absolutely valueless in small bouses, where the boiler 
itself may get filled with a block of ice as well as the pipes; and 
under any circumstances is an instrument too liable to derange- 
ment, for domestic use, and other inconveniences have been 
pointed out, even should it act. Then the safety plug of fusible 
metal—so well known and long proposed for use in steam 
boilers—has been advocated as a measure of perfect safety when 
applied to the “ back boiler.” Those who so write of it, seem to 





know but little of the past history of “les rondelles fusibles,” 
which, originating in France with scientific commissions upon 
boiler explosions, were, after long and carefully-conducted 
trials by similar commissions, pronounced uncertain and unsafe. 
No alloy of the more fusible metals that has yet been dis- 
covered, can be relied upon to fuse after a considerable lapse of 
time, at the same temperature that it solidified at when first fuzed. 
This uncertainty increases both by time and with the tempera- 
ture and its vicissitudes to which the alloy is exposed. We 
may therefore confidently affirm that, for these flat-walled and 
often badly made back boilers, any fusible metal plug must 
be liable either to soften and blow out at any moment, and so 
needlessly flood the kitchen with hot water, or must be abso- 
lutely valueless as a ventage for such accidental increment of 
pressure as may make the boiler dangerous. 

Three suggestions as to measures of safety, in addition to 
maintaining constant fire, we will offer, leaving the carrying 
out in detail to those most concerned. In small houses—as we 
have said, always those most exposed to danger, let the roof 
cistern for hot water be made of galvanised iron only. Place 
its bettom on brackets some inches above the floor, in the roof 
or wherever it is fixed, and bring a gas-tube to supply beneath 
it, one of those burners of wire-guuze, to burn gas and air mixed, 
which are in common use in laboratories, &c. Keep this alight 
always during frosts. Such a burner need not consume above 
four cubic feet of gas per hour. It is always in this upper 
part of the apparatus that the mischief commences. Where 
properly fixed, the effect of this small consumption of gas would | 
effectually prevent freezing of even a very large roof cistern. 

In houses where the circulating pipes are brought up in a} 
“casing” in an outer wall, there may be almost always room 
enough found or made within the “casing” to form a free 
though small air-way from the basement to the roof. At 
or between the level of the basement floor and ceiling, 
fix a very small gas stove or a burner as above or its 
equivalent, which, when ignited, shall send a gentlecurrent of the | 
warm products of the burnt gas, &c., up through the vacant 
passage of the casing, and discharge same into the cavity of the | 
roof where the roof cistern is fixed. If this also be kept alight | 
during frosts, freezing of the water within the circulating pipes | 
themselves may be prevented. With these three precautions— | 
(1) Fire all night, which may alone be enough; (2) warmth to 
the roof cistern and roof cavities ; (3) warmth to the circulating 
pipes—explosion is not to be feared. But we admit at once 
that these preeautions demand originally well contrived fixtures, 
and care and attention at certain times, which may not be given. 
Moreover, instances have occurred of frosts coming on 80 
suddenly and intensely at midnight—as in London in November 
some four or five years back—that the mischief might be done 
before these cares could be bestowed. 

We therefore suggest the application to every close back-boiler, 
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of a “bursting plate” in place of the uncertain fusible plug or 
the safety valve. This will be understood by our readers at once 
by the annexed figure. A is a round plate of very thin copper— 
copper of about 5 0z. to 8 oz. per superficial foot in thickness, 
if the plate be about 4 in. diameter in the clear, will generally be 
enough—It is gripped all round by the flanges of the two parts 
Aand B of the little cast iron vessel, to the lower one of which 
the tube c leads from the back boiler, and placed as close to it as 
may be, while the other pipe / leading from above the copper 
plate, is free, leading to a sink or drain. On the centre of the 





plate @ a copper round-ended rod rests and passes loosely 


through a hole in top of the vessel A; an index rests on its 
summit. So long as the boiler and apparatus remain in normal 
order, the plate @ remains flat, or very nearly so; but if the 
pressure upon it exceeds much that due to the hydraulic head 
of the apparatus always pressing upon it, then the thin plate 
bulges up, as shown by the dotted curve, the rod raises the 
index which then points to danger. If the pressure further in 
creases the thin copper plate rends across une or more diameters, 
and the hot water and steam escape by f. When the burst 
plate is replaced, ali is ready for work again—the kitchen is not 
flooded, the fire is not put out, nor can any one be scalded. We 
need not say the proper difference in bursting pressure between 
the back-boiler and its safety plate is easily calculated for given 
cases, and as easily experimentally verified. 

Why, in conclusion, let us ask those concerned in this class of 
domestic apparatus, should not the back-boiler be made large 
enough to contain a sufficient magazine of hot water, and remain 
open-topped, or be made to circulate into a cistern placed just 
beneath the basement ceiling—in either case remaining an open- 
topped boiler ; and hot water be obtained at the top of the 
house, &c., by a suitably-constructed pump, placed above, 
if the house be not more than two stories, in the basement if 
higher, and so constructed that at each stroke the volume of hot 
water withdrawn should be replaced by an exactly equal volume 
of cold water. If the range of the ball valve of the ordinary 
feed of water from the street mains be adjusted so that its 
fluctuation in the feed cistern due to a single stroke of the 
pump shall not cause it to run, then the ordinary feed will 
only act—and will always act as at present in open boilers—at 
such times as the pump is not in use. This plan would abolish 
all chance of explosion. R. 


THE BOMBARDMENT OF PARIS. 
(From our own Correspondent, by balloon post.) 
Paris, Jan. 10th. 
Ir was the almost universal opinion that Paris would not be 
bombarded, but opinions, however general, are doomed to dis- 
appointment during this barbarous conflict. Those parts of 
the town which are within reach of the Prussian guns are 
being actually bombarded now ; at first only a projectile fell 
within the enciente as if by accident, now they fall swift and 
fast, and with evident intention. This is the first time probably 
in the history of the world that a nation, calling itself civilised, 





| has commenced shelling a city without first summoning it to 


surrender, or giving it warning of the fact. We can understand 
that the enemy is wearily desirous of getting home, fearfully 
sick of his quarters outside Paris, and anything but easy abcut 
the forces behind him ; we can understand all this, though we 
canuct sympathise with it ; we wish he were ten times more 
uncomfortable in every possible way, but we cannot understand 
theneglectof theacceptedrules of modern warfare. The factitself, 


| instead of inspiring fear or leading towards capitulation, has 


precisely the contrary effect. Twelve days have the outer forts 
been bombarded without a breach being made, without any 
material damage having been done; thousands of huge projectiles 
have fallen completely harmless, and a large proportion of them 
without exploding. This cannot go on for ever, and doubtless it 
is hoped that Paris will be frightened into capitulation; the hope 
is utterly groundless. As already stated, the effect is precisely the 
reverse ; the men generally say: “If that is all, it is no much 
matter.” A group of workwomen, invited to withdraw lest they 
should be wounded, refused, saying: “ We are not afraid, if the 
Prussians kill us, so much the worse, that is all.” Of course 
such risks are not allowed to be run, and where the bombs are 
falling the people are kept back by the National Guard. 

One fact in support of the above statement is striking. The 
villanous party to which such men as Blanqui, Pyat, and I‘ lourens 
belong seem bent upon doing some mischief, and as they have 
earned the well-merited contempt of the population, they have 
tried all possible means of terrifying the timid. The last infamy 
was a report put in circulation that the Government was about 
to capitulate, to which the Governor has replied in a proclamation, 
concluding as follows :— 

“ Nothing will cause our arms to fall from our hands. Courage, 
confidence, patriotism ! 

“The Governor of Paris will not capitulate.” 

I have said above that this war has falsified all opinions, 
and we have now another striking proof of the fact in the 
appearance of a certain number of projectiles of larger calibre 
than it was believed the enemy had the means of throwing. The 
truth may have been known in London weeks ago, but it is new 
to us here, and, as we cannot see the London papers, we must 
take the chance of sending old news, and only try to give actual 
facts as clearly and fully as possible. These large shells are 
223 millimetres in diameter at the base, or very little under nine 
inches, about twenty-two inches long, and weigh 88 lb. These 
projectiles certainly are not thrown by the Prussian twenty-four 
gun, but from some such piece as Krupp’s fifteen-ton gun. The 
weight of the projectiles found here is not, however, at all equal 
to those of that gun which, if our memory serves us rightly, is 
about 250 1b. These great guns are to the south and west of 
the city, about five of them between Meudon and Choisy, one in 
each grand battery. The work of getting such a gun on to the 
terrace of Meudon must have been enormous; it is supposed 
that they arrived at Chelles, were taken round by Brie-Comte- 
Robert to Villeneuve-Saint-Georges, where they were got over 
the Seine by the bridge of boats, and thence by Plessis, Piquet, 
and the Versailles road to Bellevue. The risk of crossing a 
bridge of boats with a fifteen-ton gun, and the dragging of such 
a piece up to the heights of Meudon must have been enormous, 
and probably the truth is the guns are not of that weight, or 
nearly, which would account for the discrepancy between the 
calibre and the weight of the shells picked up. 

It is estimated that 20,000 shells were thrown at the eastern 
forts, and certainly those of the south are quite as strong. We 
cannot tell what may be the result obtained by perseverance, 
but it is quite certain that such an expenditure of powder and 
shot cannot be maintained for a longtime. The force thrown 
away is prodigious. To give an instance, one of those mischiev- 
ous works, a coasting battery, pitched forty shells beautifully into 
the enemy’s trenches; this was answered by 100 shells, not one 
of which touched the vessel. Again, the commander, on passing 
from the shore to the battery, was saluted by between twenty 
and thirty shells, and not touched. One of these projectiles 
struck a block of ice in the river, and made it leap about eighty feet 
out of the water. Yesterdayfrom 8 a.m. till 6 p.m. about 500 
shells were thrown at Fort Montrouge, the only effect being four 
men'‘very slightly bruised—it cannot be said they were wounded, 

Last night the bombardment was kept up the whole night oa 
Montrouge, Vaugirard, and Grenelle, keeping the inhabitants on 
the alert, and causing some of them, but not many, to move 
their goods. A large number of the shells, however, did not 
explode, falling on to the ground softened by the thaw, and 
buried themselves safely. In the Rue Daguerre a poor can- 





tiniére was killed in her bed. She lived in a little house of one 
story. The projectile entered through the back wall, traversed the 
house, and knocked out the front completely ; another fell in the 
yard of the same house, and scattered a dozen of paving stones in 
all directions. On the 5th the forts of Issy, Vanvres, and Mont- 
rouge were bombarded with extreme violence, both large and 
small shells being hurled at them with profusion; but the 
material damage was not important. The Governor passed the 
greater part of the day in these forts. The redoubts of Hautes 
Bruyéres and of the Moulin-Saquet were also heavily shelled, 
and a few of the missiles found their way to the Quartier Saint 
Jacques. The French forts and redoubts and the big guns of 
the ramparts returned the compliment with great vigour. The 
losses all along this line—the whole southern boundary of the 
city—amounted to nine men killed and forty wounded. The 
enemy had unmasked new batteries on the high grounds of 
Chatillon, and these cross their tire with other and very power- 
ful ones established on the site of the stables of the Chateau of 
Meudon. The former directed their fire principally on Vauvres, 
while the latter fired on Issy and the batteries around and below 
it. A battery at Fontenay-aux-Roses, behind Bagneux, directed 
its shells against Montrouge, wnile others at Chevilly and Thiais 
fired on the redoubts of the Hautes Bruyéres and Moulin-Saquet, 
which are not marked on many maps, but lie between the fort 
of Ivry and the village of Vitry. On the western side a good 
many shells entered the city. Some thirty fell the day before 
yesterday at the Point du Jour; one of them burst within a 
few yards of the railway station of the cein‘wre line. The 
greatest hit that occurred was at the fort of Vanvres, where a 
shell burst into the wine store and staved several barrels. 

Yesterday, the 6th inst., ten heavy ship guns on the ramparts 
kept up an almost constant fire for four-and-twenty hours on the 
enemy’s position at Chatillon, Admiral Mocquet and his officers 
directing the fire with the greatest possible care. It is hard if 
the Prussians did not find any inconvenience, for the sky was 
clear and the projectiles fell on Chatillon and Bagneur with great 
accuracy. 

The accidents caused by foolishly playing with unexploded 
shells have caused the Government to issue instructions respect- 
ing their treatment; and in connection with these a sketch has 
been given of the arrangement of the percussion fuse, of which I 
maade a copy. , 

The arrangement wil! be seen almost at a glance, but it must 
be mentioned that the hole at the bottom of the fuze is covered 
with a piece of muslin kept in its place by a flat ring or washer 
of brass. The pin or plug (6) prevents accidental discharge by 
keeping the discharging point (2) from touching the fulminant 











in the button (5); this pin disappears on the firing of the gun. 
the instructions are to place the shell in water, seeing that the 
hole where the pin was is clear, and leave it there an hour at 
least, then to unscrew either the button (4) or the hollow 
screwpiece (3), take out the fulminant and the percussion point 
or needle with its holder, and then empty out the wetted powder 
from the shell. 

The following observations by a careful engineer may be 
worth quoting :—“ It would appear that the augmentation of the 
charges of powder and of the weight of the projectiles have not 
produced good results as regards ricochet firing at great dis- 
tances. The actual course of the Prussian projectiles is 
like that of a plunging fire from bombs. It has a 
crushing force, and renders uninhabitable the houses of the forts 
and those near at hand, but has no power in making breaches 
in walls.” [In strong walls, I presume is meant.] For this 
latter purpose, projectiles to be effective at long distances 
must not only be large, but have a high initial velocity, and the 
Prussian shells and shot do not seem to fulfil the last condition.” 
One of the most experienced superior officers of artillery in the 
French army has watched the enemy’s fire very carefully on the 
plateau of Avron and the forts adjoining, and has been greatly 
struck with the open angle of the falling line of the projectiles, 
as well as with low velocity. Having measured the interval of 
sound as well as watched the flight of the shells, he has arrived 
at the conclusion that they take thirteen seconds to pass over a 
distance of 3400, giving an average velocity of 260 metres only. 
He has also been able to satisfy himself that the average velocity 
of one of the 6in. shells over a distance of 5000 metres, does 
not exceed 200 metres. Now the tables of the French navy 
show for the same distance an average of 281 metres for its 160 
millimetre shell, which is about half an inch greater in diameter. 
The lower velocity has this advantage for the opponent, that the 
shéll is more easily avoided, and from the first day of the bom- 
bardment a good look out was kept, and the ery “gare la bombe /” 
is the signal for every one to throw himself on the ground face 
downwards. This is one of the causes of the very small amount 
of mischief done by the shells. 








RAILWAYS IN THE ARGENTINE REPUBLIC.—(From our Cor- 
respondent.)—Messrs. Jackson and Simmons, of London, have 
agreed to construct a line from Villa Maria to Rio Cuarto, in the 
province of Cordoba, in the Argentine Republic. The total cost 
of the line, as contracted for, will be £429,432, or £5237 per mile. 
Mr. Jackson will shortly leave for the scene of operations, accom- 
panied by Mr. Stuart. 

Tue INstrITUTION OF CIVIL ENGINEERS.—At the meeting of this 
Society on Tuesday, the 10th instant, Mr. Cubitt, vice-president, 
in the chair, five candidates were balloted for and declared to be 
duly elec including two members, viz., Mr. James Edward 
Day, Melbourne, Australia; and Mr. Francis Jones, Ex. Eng. for 
Irrigation, Guzerat. Three gentlemen were elected associates, viz., 
Lieut.-Col. George Chesney, R.E., president of the (new) Indian 
Civil Engineering College; Mr. John William Inglis, Ex. Eng., 
P.W.D., British Burmsh; and Mr. Charles hall Poole. 
Notting-hill. It was also announced that the council had 
recently admitted the following candidates as students of the 
Institution, viz.: Messrs. Henry Charles Baggallay, Crawford 
Peter Barlow, Frederick Stuart Courtney, Thomas Duerdin, 
Charles aber George Charles Gilmore, Arthur Charles Gotto. 
Richard Hamilton, William Edward Horn, Joseph Tintorer, an 
Frederick Thomas Young. At the close of 1870 the numbers of 
the several classes belonging to the Institution were : sixteen 
honorary members, 709 members, 1010 associates, and 201 students; 
together 1936, as against 1802 at the same date last year, showing 
an increase at the rate of 74 per cent. in the twelve months. 
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RAILWAY MATTERS. 


Ir is reported that the Central Pacific Railroad Company have 
purchased the Central Utah Railroad, and intend to push it 
through to connect with the Kansas Pacific Railroad. 

THE Board of Trade annual returns for the past year just issued 
show that 15,1454 miles of railway exist in the United Kingdom, 
10,7734 of which are in England, 2,397 in Scotland, and 1,975 in 
Treland. 

uE Bedford and Northampton Railway Company have invited 
subscriptions for 15,000 £10 shares. The price of issue is £8 5s. 
per share. The interest offered is £6 3s. per cent. The payment 
of the interest is guaranteed for a period of over five years by a 
deposit of Consols, standing in the names of trustees, of a suffi- 
cient amount to pay the same. 


Mr. Joun Fow er, C.E., left London on Saturday morning 
for Egypt, whither he is proceeding by the Brindisi route. Mr. 
Fowler is to be the guest of his Highness the Khedive, who has 
invited him to*Egypt for consultation concerning projects that 
are supposed likely to affect the development of the material in- 
terests and resources of the country. 


Ir has been notified that, owing to a slight technical informality 
in connection with the Brazilian law which has been made in the 
prospectus of the Porto Alegre Railway Company, but which, it is 
stated, does not in any way affect the value of the enterprise, the 
board of directors have determined to return the deposits, and to 
offer the preference capital for subscription again in the course of 
afew days. 

THE agent of the Madras Company has reported the opening, on 
the 12th ult., of the North-West line from Gooty to Kossapoor, 
on the Toongabudra river, an extension of seventy-five miles. 
The Great Indian Peninsula Railway having on their side opened 
to the Kistna river, there now remains only a gap of about thirty 
miles to be filled up in the through line of communication between 
Madras and Bombay. The completion and opening of the Toonga- 
budra Bridge will enable the Madras Company, by the end of 
March next, to extend their line some miles further towards 
Raishore (the point of junction with the Great Indian" Peninsula 
Railway), and they hope soon after to reach that junction station. 
Their branch to Bellary is expected to open for traffic about the 
same time. Engines are now running over it. 


A DREADFUL accident occurred at Rugby Railway station on 
Tuesday evening, shortly before 8 o’clock. At the time stated 
Mr. Thomas Henry Mitchell, who for a long time past has had 
the management of the refreshment-rooms, attempted to cross the 
line just as the express train from London entered the station. A 
porter called out to him to beware of the train, but he appears not 
to have heard, and walked on. In a moment afterwards he was 
knocked down between the rails, and the whole of the train passed 
over his body. He was picked up quite dead. The wheels had 
severed the body through the trunk, and mutilated the limbs in a 
frightful manner. The deceased was between forty and fifty years 
of age, und was highly respected both by the townspeople of 
Rugby and the officials of the company. He has left a wife 
and two daughters. There appears to be no blame attached to 
any one. 

A DEPUTATION from a meeting of the Derbyshire, Nottingham- 
shire, and Leicestershire coalowners met the chairman and some 
of the directors and officers of the Midland Railway Company at 
Derby, on the 5th instant, to determine on the measures to be 
adopted in consequence of the further reductions announced by 
the Great Northern Company in the rates for the carriage of 
coal from South Yorkshire to London. The deputation, which 
was composed of the representatives of some of the largest col- 
lieries in the three counties, assured the directors of the Midland 
Company that they should have their hearty concurvence and sup- 
port in such measures as they should consider it necessary to 
take in order to resist this attempt of the Great Northern Com- 
pany to reduce the differential rate; and it was unanimously 
agreed that the Midland Company should at once reduce their 
rates to London by the same amount as had been announced by 
the Great Northern Company. 


Durtne the year 1870 there were carried to London by the 
various railways having termini there 3,758,089 tons of coal, being 
an increase, as compared with 1869, of 416,504 tons. Of the total 
quantity the Great Northern carried 978,049 tons, the Midland 
923,660 tons. London and North-Western 835,281 tons, the Great 
Eastern 507,344 tons, and the Great Western 470,852 tons. The 
Jargest increase on the year was by the 'Midland—being 163,677 
tons ; the London and North-Western follows next with 81.561 
tons, and the Great Northern, 66,210 tons. The greatest quantity 
sent from any place was 385,632 tons from Clay-cross, being an 
increase forthe year of 28,355 tons. Of Silkstones. the Great 
Northern carried 132,543 tons, against 117,295 tons for 1869. From 
the northern coal-field there was conyeyed by the same line from 
Usworth, 101,397 tons; from Lambton, 64,414 tons ; and from 
Brancepeth, 17,379 tons. | The London and North-Western car- 
ried from the Wigan Coal and Iron Company’s collieries 95,062 
tons, and from Merthyr 30,364 tons. 


THERE are sixteen railways in Great Britain each of which 
carried more than five million of passengers in the year 1869. The 
Manchester, Sheffield, and Lincolnshire line carried 6,991.371 ; the 
North British, 8,507,171; the Great Northern, 8,733,764; the 
Caledonian, 9,226.684 ; the North-Eastern, 11,944,315 ; the Great 
Eastern, 13,008,907 ; the South-Western, 13,143,453; the Chatham, 
13,963,882 ;. the Midland, 15,567,454; the Brighton, 16,560,431 ; 
the South-Eastern, 19,157,205; the North London, 20,620,750 ; 
the Lancashire and Yorkshire, 22,643,002; the Great Western, 
23,103,406 ; the London and North-Western, 28,758,886; and the 
Metropolitan (including the District, St. John’s-wood, and half the 
Hammersmith), no less than 36,893,791. These numbers are below 
the actual ones, as they do not include the holders of season or 
periodical tickets ; the number of journeys taken by these persons 
is not known, but it has been estimated at about 350 each. The 
Great Eastern had iv the year 1869 4899 holders of such tickets ; 
the Great Northern, 8261; the Great Western 4300; the Lan- 
cashire and Yorkshire, 8487; the London and North-Western, 
11,299; the South-Western, 8651; the Chatham, 8568; the 
Sheffield, 1814 ; the North-Eastern, 4928; the Caledonian, 6671 ; 
the North British, 6918. 

Steps are being taken by Mr. Edward Hodson and Mr. Richard 
Hill, two workmen at Bolton, for patenting a method which they 
have devised and believe to be new for railway signalling. The 
proposs! is to lay between or at the side of the fine of rails a rod- 
ike apparatus, in the form of an inclined plane, which may be 
raised by a lever and wire rope or rod attached to the signalman’s 
box, in the same manner as the semaphore signals are at present 
worked. When the inclined plane is raised to danger its upper 
end stands at a height of 6in. above the level of the rails. As the 
complement of this apparatus, it is proposed to fit every engine 
using the line with a ger lever, which shall so far depend 
from the engine as to knock against the inclined plane when it is 
raised to danger. Itis proposed that the engine lever should be 
so. connected with the other mechanism of the engine that the 
effect of this contact would be at once to sound the engime whistles, 
or, if thought advisable, it might so arranged as to shut oif 
steam. In any ecasé thé éengine-driver would be made aware by an 
unmistakewble signal of the existence of dangér ahead, irrespective 
of the ordinary lamp signals, which in dense fogs are compara- 
tively useless. The apparatus may be worked at a distance of 600 
or even 800 yards from the sighed Box. im the same way as the 
ordinary semaphore. _ A yery similar plan was some years ago sub- 
mitted to Mr. Ramsbottom by Mr. Mackie, of Warrington, but 
was at once pronounced unsnited to the purpose through tlie coh- 
cussions that would take place. The invention is as old as the 
railway system. 








NOTES AND MEMORANDA. 


WHEN glue, in thick solution, is mixed with tungstate of soda, 
| and hydrochloric acid is added, there is thrown down a compound 
| of tungstic acid and glue, which, at from 30 deg. to 40 deg. Cent., 
|} is so elastic as to admit of being drawn out into very thin 
sheets. On cooling the mass becomes solid and brittle, but 
on being heated it becomes again soft and plastic. This material 
has been successfully employed, instead of albumen, in calico- 
printing, in order to fix the aniline colours upon cotton, 

AccorDiInG to Dr. Wiederhold, genuine Chinese lacquer-work 
is done over tinfoil, and consists of a mixture of two parts of copal 
and onejof shellac, melted together. When fluid, there are added 
two parts of boiled linseed oil ; and, after the vessel containing 
this mixture has been taken from the fire, there are gradually 
added ten parts of oil of turpentine. If colour is required, 
gummi-gutta, disolved in oil of turpentine yields yellow, and 
dragon’s blood dissolved in the same liquid yields red. 

A PLASTIC material of great resistance, suitable for a variety of 
uses, is prepared by M. Rost as follows :—He mixes litharge and 
glycerine so that they may form a creamy liquid. The mixture 
becomes, in a short time, a hard, homogeneous mass, which readily 
adheres to metal, resists the action of water and steam, and a 
temperature of 275 deg. Cent. In many instances this paste is 
preferable to red lead cement ; and this glycerine litharge te 
may be even used, when in a very fluid state, for galvano-plastic 
copying, since this material preserves even fine engraved lines. 


Aw early mention of tobacco (says Vatwre) is that in Hakluyt’s 
“ Voyages,” by M. Jacques Carthbier, in 1534. Speaking of the 
people of ‘‘ Hochelaga, up to the river of Canada,” he says, 
** There groweth also a certain kind of herbe, whereof in Sommer 
they make great prouision for all theere, making great account of 
it, onely men vse of it, and first they cause it to be dried in the 
Sunne, then weare it about their neckes wrapped in a little beasts 
skinne made like a little bagge, with a hollow peece of stone or 
wood like a pipe, then when they please they make pouder of it. 
and then put if in one of the ends of the oad Cornet or pipe, an 
laying a cole of fire upon it, at the other ende sucke so long, that 
they fill their bodies full of smoke, till that it commeth out of 
their mouth and nostrils, even as out of the Tonnell of a chimney. 
They say that this doth keepe them warme and in bealth, they 
neur goe without same of this about them. We ourselves haue 
tryed the seme smoke, and hauing put it in our mouthes, it seemed 
almost as hot as Pepper.” 


THE first reverberatory furnace built in the Argentine Republic 
was constructed of English bricks, but now soap-stone is used 
which is obtained from the Sierra of San Luis, at a place called 
Pancanta. The construction of the furnace is expensive in conse- 
quence of the mode of preparing the refractory material, the 
want of economy in this departuent being most striking. Two 
men quarry eighty mule loads per month. Each load consists of 
two masses of stone, from each of which about twenty-five 
ordinary sized bricks are cut, and the cost of freight is about 
3s. 4d. per load. Immediately they reach the furnace, they are 
cut with hand-saws, forming bricks of nine inches by four and 
a-half by two and a half, and each man can cut ten perday. In 
this way labour is wasted, and much time and money would be 
economised if the stones were cut and faced in large pieces at the 
quarry and, used thus in the construction of the furnace, would 
serve the same object, and avoid the expense of sawing, which is 
important, while completing the work in half the time. 

To separate or distinguish the fibres of silk, wool, cotton, jute 
&c., when luterwoven or composing the structure of mixed fabrics, 
the “* Quarterly Journal of Science” says that Mr. Spiller employs 
concentrated hydrochlorie acid, which has the property of diaolr- 
ing silk immediately aud completely, without appreciably affect- 
ing any woollen or lignine fibres with which the silk may have 
been interwoven, Having submitted the material to the action of 
hydrochloric acid, and noted any indications of rupture or solution 
of the fibres, the residual fabric or loose filaments may be washed 
and collected, and will usually be destitute of colour. The 
presence or absence of wool in that portion of the fabric which 
resists the attack of hydrochloric acid is then determined. A warm 
aqueous solution of picric agid instantly imparts a full yellow 
tint to wool, but doeg not in the least affect cotton, linen, jute, or 
China grass, so that iis only necessary to immerse the fabric or 
fibres in the dye, wring gus and wash well with water, in order to 
remove the adhering yellow solution, and note any indications of 
the existence of wool. In the examination of ribbons and some 
other stiffened goods it is often necessary to immerse them for a 
, few minutes.in boiling water, to dissolve out the starch or size prior 
| toapplying the hydrochloric acid test, for, by this simple expedient, 

the results are rendered much more decisive. 

_ ACCORDING to the Journal fur Chemie, the most delicate test 
for hyposulphite of soda is Pemenannate of potash. Its applica- 
tion is simple and easy, well ted, therefore, to the wants 
of the working photographer. One decigramme of pure perman- 
gauate of potash avd one gramme of chemicall pure carbonate of 
soda are dissolved in half a litre of water, yielding a transparent 
rosy-coloured solution. This liquid, on coming in contact with 
the most minute trace of hyposulphite, loses its red colour, and 
assumes a greenish hue, A finer red than this probably does not 
exist. Licht enumerates other tests for hyposulphite, which are 
more or less practical in their nature, but are, nevertheless, weil 
worthy of record. (1) The test based upon the blackening of sugar 
of lead paper by means of hydrogen, produced by the action of 
pure sulphuric acid upon pure zinc, when the fluid in the gas- 
generating vessel contains hyposulphite of soda. (2) The galvanic 
test, in which pure silver foil, under the influence of an electric 
current, becomes of a yellowish or brownish colour in the presence 
of hyposulphite of soda. (3) Grune’s test, where a collodion film, 
rendered of a whitish colour by the application of chloride of 
mercury, fulfils the duty of reagent, and assumes a grayish tone 
when atfected by hyposulphite of soda. (4) The very precise test 
afforded by the use of blue iodide of starch, which bleaches readily 
when hyposuiphite in minute quantity, is mixed therewith. It is 
probably only the first and last of these tests that will be found 
practical in photographic operations. 

THE following tests for glycerine appear in the Chemischen 
Central Blatt of October 5, 1870 :—“‘ Brescius recommends as a test 
for glycerine which is to be used in wines, beer, &c., to heat ten 
or twenty drops of the same ina platina capsule. It will com- 
mence to boil, then it will burn and leave a slight trace of 
carbonaceous substance, which will be but small when glycerine is 
distilled, while glycerine not distilled will leave considerable 
residue. This carbonaceous substance will disappear by being 
heated to a red heat, without leaving a perceptible white or other 
residue. By adding the same volume of concentrated sulphuric 
acid, drop by drop, -to yg distilled glycerine, no colour will 
appear, even after several hours. The vessel ought to be set in 
ice, and the sulphuric acid must be very carefully added to prevent 
heating of the mixture, Glycerine not distilled will, under these 
circumstances, ‘ if oply a yery light shade. Any 
glycerine wall wn colour by heated with strong 
sulphuric agid, and it is for this reason especially necessary in this 
test to cool it off well. Pure distilled glycerine, to which are 
added a few drops of oxalate of ammonia, will not give, even 
after several hours, the slightest indications of cloudiness, 
Glycerine not distilled vill however, usually turn cloudy at once, 
or at least after a short while, if it does not form a precipitate, 
Pure glycerine, added to pure nitric acid, with a few drops of a 
solution of nitrate of silver, will not show the least cloudiness, 
while impure glycerine will always present a greater or lesser 
milky appearance. Above all it is to be observed that glycerine, 
even when shown in a large glass vessel, should be entirely colvur- 
less, and clear as water, and that it_shoul not, by beipg warned 
on the hind by rubbing, leave a fatty odour, which us appears 








more prominent by adding a few drops of diluted sulphuric acid. 





MISCELLANEA. 


THE inventor of the Soper rifle has received an order to make 
8000 of this military breecb-loader. 

ONLY one-eighth of the amount required to complete the internal 
decorations of St. Paul’s Cathedral has as yet been subscribed. 

Ir is proposed to erect a lock on the Thames between Kew and 
Richmond, where at present the mud accumulates so much as to 
impede navigation. 

Ir is stated that the Turkish Government is about to order in 
England 10,000 barrels of the best and most costly gunpowder 
that can be produced. 

THE colliers in the Oldham and Ashton-under-Lyne districts 
have resolved to ask for an increase of wages to the extent of 2d. 
in the shilling—that is, an advance of nearly 17 per cent. 


Mr. Mackie, the indefatigable proprietor of the Warrington 
Guardian, ig proposing to apply his type-setting machine to the 
Wheatstone method of telegraphing of which it seems the natwal 
complement. 

One of those phenomena so interesting to scientific men—a 
shower of red-coloured rain—occurred recently near Sulphur 
Springs, Texas. It lasted for eight or ten seconds, and from the 
colour of the drops has been termed by the people of the vicinity 
‘*a shower of blood.” 


THE Committee of Council on Education have determined to 
allow elementary school teachers who have passed through training 
colleges to earn payments on results in the first stage of pur 
mathematics under the Science and Art Department without 
under going the usual examination. 

Tue Government snag-boats on the Mississippi are double, like 
two steamers with a canal between. By chains the nags are 
pulled upon rollers in this canal, and then cut up into sawlogs by 
steam saws, and thrown overboard. One log-wrecker has made 
a fortune by collecting and rafting these castaways to St. Louis. 

We hear from New York of a new arrangement by the Post- 
office. The pillar boxes are connected with a pneumatic tube that 
runs round the city to the general receiving-house, As the letters 
are dropped into the box they are blown along the tube at a rate 
of sixty-five miles an hour.— Builder. 

THE two important novelties brought before the Cirencester 
Agricultural Meeting were the value of beetroot growing, and the 
possibility of continuous corn crops on clay soils, by means of 
deep cultivation and a small addition of artificial manure. Profits 
so far unknown to English farmers are said to be thus within 
reach, 

A NEW machine for taking off the hides of dead cattle will 
shortly be tried at Buenos Ayres. The operation is short, sharp, 
and decisive, requiring only a minute for each hide. Cold air is 
forced by a pump between the flesh and the hide, and the thing is 
done. The process ought to be an improvement on the old hacking 
and scraping system. 

Caprain L, G. HEaTH recommends, in the J'imes, that to avoid 
explosions in kitchen boilers the circulating cistern should b 
directly over the boiler, so as to avoid angles in the pipes thatthe 
pipes should be kept on inside walls, and both they and the cis- 
tern should be covered with non-conducting felt, the cistern also 
being afterwards timber-cased. 

THE Bristol Docks Committee on Monday resolved, by a majority 
of thirteen to seven, that it is desirable to aid the Channel Docks, 


now in course of construction at Avonmouth, by a subscription to 
be reised on the security of the dock surplus ; and at the same 
meetins it was decided that the time for considering the rival 
scheme for docks at Portishead had not yet arrived. These reso- 
lutions will }~ reported to a meeting of the corporation to be held 


on the 3ist inst. 


The number of guns proved in Birmingham at the two testing 
establishments averages 400,000 a year, being about doub! 
the quantity proved at the London Proof-house and the Royal 
Factory at Enfield. The returns for the year just closed will, when 
poled, be found to exceed considerably this estimate, and a 

urther increase in the immediate future may be expected, s 
that in addition to increased facilities of production at the smalle: 
factories; a new small arms factory on a scale of considerable n 
nitude is shortly to be erected by a newly formed company having 
Mr. Westley Richards at its heal. 

Ma. E. B. Marten, of the Midland Steam Boiler Association, 
suggests that explosions in kitchen boilers may be prevented 
by having orly an ordinary open top boiler exposed to the fire, 
with the circulating boiler immersed in the hot water on the 
principle of the common gluepot. The temperature in the closed 
circulating boiler can never reach boiling point, and the only effect 
of the freezing of the pipes or of shortness of water is that the 
circulation ceases, but entirely without damage. The internal 
boiler may be very small, and placed at the opposite side to the 
fire, and the supply to the open boiler may be maintained by a 
ball tap on the descending pipe. 


THE demand in Birmingham for military guns and ammunition 
is prodigious, and a new small arms factory is prejected. lron- 
work for ambulance and ammunition wagons is in @etive demand 
at Wednesbury, and at the Crown Tube Works in the same 
locality some experimental orders for tubular wheels for gun 
carriages have recently been executed at Mr. Cardwell’s request. 
The japanners and tin-plate workers of Birmingham and Wolver- 
hampton are very busy on camp requisites, whilst saddles and 
harness are in immense demand in Birmingham and Walsall. The 
Birmingham trade in jewellery is very active through the totel 
stoppage of the French and the partial suspension of the German 
manufacture. 

Tue dockyard at Woolwich has at length been nominally handed 
over to the officers of the Control Department, for the use of the 
War-office, and a quantity of stores have already been removed to 
that establishment from the Royal Arsenal. The original idea of 
converting several of the buildings in the yard for military pur- 
poses will, we understand, be fully carried out, as the amount of 
money required to effect the necessary alterations will be inserted 
in the Army Estimates for 1871-2, now in course of preparation. 
It is proposed to convert one building into an extensive bakery, 
and another into an abattoir, where the whole of the meat for the 
supply of the troops in the district will be slaughtered. In 
addition to these shops, No. 4 building slip, the one nearest the 
basin, is to be turned into a bathing place for the accommudation 
of the military. For these and several other minor alterations 
Mr. Cardwell has approved of the sum of £5000 being provided. 
Besides the above, it is proposed to construct an armoury for the 
Reserve forces. 

THE successful application of steam fire engines in this country 
has at length induced our Indian Government to take the matter 
in hand, Madras being selected for this experiment, The engine 
in question is one of Shand, Mason, and Co.'s, so well known in 
the Metropolitan Fire Brigade. It was tested on the 10th inst. 
at the India Stores Department, Belvedere-road, in the presence 
of Mr, Lamb and other officers of the department. The fire was 
lighted at quarter before three o’clock, and in eight manutes and 
a AAT a steam pressure b. on the square inch was obtained. 
The water was drawn from the river, from a depth of about i0fr., 
and was projected t rough yarions jets in succession, ranging from 
lin. to Ljin. The stores buildings facing the river are 7olt. in 
height, and With a flagstaff on the top, a height of 120ft, is ob- 
tained’: the. water from the jets was thrown about 20ft. aboye this 


sstaff. The engine is the small size, and was apecified to deliver 
250 gallons per minute, but in the trial for quantity i» the mea- 
suring tank, 270 gedlons were geliyered in ong wipute, Lhe 
experiments concluded at four o’clock te the entire satisfaction of 
all present, 
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NARROW GAUGE LOCOMOTIVE 


THE HUNSLET ENGINE COMPANY, LEEDS, ENGINEERS. 


We lillustrate in the faccom- 
panying engraving a small en- 
gine for a railway lft. 10fin. 
gauge, which was lately supplied 
to Mr. G. W. D. Asheton Smith, 
for his Dinorwic slate quarries 
at Llanberis, North Wales, by the 
Hunslet Engine Company, Leeds. 

As this is the narrowest gauge 
at present being worked by loco- 
motives in this country, with the 
exception perhaps of the shop 
lines at Crewe, we think thefollow- 
ing particulars may be of interest 
to our readers, especially at the 
present time, when narrow gauge 
railwaysare exciting considerable 
attention. 

The following are the principal 
dimensions :—Cylinders, 74in. dia- 
meter, l4in. stroke; four wheels 
coupled, 2ft. diameter; wheel 
base, 4ft. 3in.—this was adapted 
for going round some very sharp 
curves, the proprietors wishing 
to avoid the expense or complica- 
tion of any bogie arrangement— 
total treating surface, 160 super- 
ficial feet; capacity of tank, 200 
gallons; capacity of coke boxes, 
nine cubic feet; weight in work- 
ing trim, nine tons, which is dis- 
tributed equally on the four 
wheels, The engine has copper 
fire-box, brass tubes, steel tires, 
and is fitted with one pump and 
one injector, 

It has to run about a mile 
each way, principally through a 
tunnel, the greater portion of 
which is a gradient of one in 
fifty, the average load being 30 
tons, and the average speed 
twelve miles per hour, although 
it is frequently run at the rate of 
twenty miles per hour, when, the 
engine being carefully balanced, 
the oscillationis not more apparent than in engines of the same class 
on the 4ft, 84in. gauge, there being no sense of insecurity; indeed, 
we believe if it were to run off the line it would be impossible to 
upset it, the centre of gravity. being so low that it would come 
down on the buffer beams before it could upset. We may state 
that when it was conveyed to its destination it was dragged along 
the turnpike road on its own wheels without any rails or planks, 
&c., and without the slightest accident. The advantage of the 
arrangement of this engine is that a continuous frame is got 
from end to end, and there is no necessity for contracting the fire- 
box, as is the case in most arrangements for so narrow a gauge. 

The employment of this engine will dispense with from eight to 
twelve horses, the working of which, especially in the tunnel, was 
attended with great danger;' and it is anticipated that the saving 
effected im the traffic will redeem the cost of the engine in less 
than two years. 





THE SIEMENS FuRNACE.—This important furnace affords a re- 
markable instance how what is, apparently, a single invention, 
sometimes merges itself into an actually new process. In other 
words, a highly improved apparatus is sometimes seen to expand 
itself into a new art. This is the case with its application to 
melting steel in lieu of the crucible furnace ; and if we may term 
the product of the old Huntsman process of melting blister steel 
in crucibles, *‘ pot steel,” so the steel made by the Siemens-Martin 
process might specially called furnace-steel. Its other appli- 
cations are also’ extending, and the Crewe Bessemer Works are 
being surpassed in the number of Siemens furnaces, by 
those at work for the Barrow Hematite Steel Company. Messrs. 
Hannay and Sons, of the Blochairn Ironworks, the senior 
partner of = i was once of Schneider and Hannay, 
now merged into the Barrow Com are working more 
than fifty of these furnaces for Tynddting 3; and there is 
now a likelihood that they will be ado by Bolckow and 
Vaughan, and elsewhere in the Cleveland district. This fur- 
nace, as might be expected by those who know its construction, 
is more likely to be successful in its extended applications than 
when only two or three are used. Used on a large scale, sys- 
tematic and complete supervision can be afforded. A common 
set of grate bars is kept going, with more or less waste, by a 
labourer at fifteen shillings a-week ; but this cannot be the case 
with an apparatus the efficiency of which must depend on its very 
scientific refinement. On the other hand, the future of furnace 
work certainly belongs to well-managed gas furnaces, 
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ATMOSPHERIC SMOKE IGNITER — WALKER 
AND DAVIES’S PATENT. 

THIS invention, brought before the public by Mr. W. Walker, 
of Lower King-street, Manchester, is applicable to steam boilers 
of all kinds, and may be modified to suit furnaces in general. 
The annexed engravings represent its application to a double-flued 
steam boiler. 

It consists of a fan-wheel of peculiar construction, fixed in a 
tube in the fire-door, and made to revolve by a jet of steam 
directed on it from the boiler. On opening the tap in the small- 
steam tube, as soon as the fire-door is closed after coaling, the 
fan-wheel begins to blow the fire, at the same time imparting to 





the air drawn in through a valve in its front a rapid screw-like 
rotary motion, which it is claimed by the inventor whirls, 
agitates, and disturbs the smoke rising from the green fuel, 
mixing it intimately with air, ial Gude increasing the 
distance through which the mixed must travel over the 
inflamed fuel in their from the door to the bridge. It 
thus detains them in the hottest part of the furnace longer than 
would otherwise the case, causing them to pass and — 
many times over the red-hot fuel on the fire-bars. This deten 





motes the rapid chemical combination of the escaping com- 
bustible with the supporter of combustion contained 
in the air; doing this at the place, time, and temperature 
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most effective for the ignition and combustion of the smoke. A 
very short time suffices after each charge of fuel, when the tap 
and valve may be closed till after the next charge. 





Brown Hematite.—Prof. Osborn, of the Miami University, 
writes us as follows :—‘“‘ It may be interesting to state that I have 
lately met with large deposits of an aluminous brown hematite 
ore, Taid down, notin , as this ore generally occurs, but in 

vast masses of horizontal layers, closely resembling a light-coloured 
heavy shale. Outwardly none would suspect the ore, but an 
approximate analysis gives 37° metallic iron, with traces of 
osphoric acid, considerable alumina, some silica, and lime. 
masses or hills of this ore occur in Coshocton and 
Licking counties, Ohio; and though formerly no notice was taken 
of it, many tons have lately been used to great satisfaction in the 
charcoal furnaces along and not far off the line of the Pittsburgh 
and St. Louis (Pan Handle) route.—Scientific American. 

PorTER AND COMPANY’S PATENT TILLER.—We extract the 
following from the Empire, a Sydney newspaper for Nov. 2nd, 
1870 :—‘* Yesterday a number of gentlemen interested in ship- 
building in tbis port, and several captains of vessels, accepted an 
invitation to the Exchange, to witness the workings of a newly- 
invented tiller, a model of which has been forwarded to England, 
and a patent taken out for it by Messrs. Porter and Co. The fol- 
lowing interesting particulars are set out by the patentee’s pre- 
liminary to the description of the invention :—The tiller itself is 
an improved apparatus for steering ships, in which the action of 
the rudder is governed and directed by one or more tillers which 
swing on pivots on fixed stanchions or bearings, and work in slots 
in a wrought iron yoke orcrank around the rudder-head, by which 
means a compound accumulative power is said to be acquired. 
The principal advantages in this steering apparatus are increase 
of power and increase of speed in communicating the impulse to 
the rudder-head, and the possibility of any part carrying awa 
that cannot be refixed by an ordinary ship’s mter is obviate 
without, at the same time, losing the control over the rudder. 
Duplicates of every part of the machine can be carried in the ship’s 
stores at a small cost ; and 7 this apparatus nearly all the strain 
is supposed to be taken off the helmsman’s hand. Thus, in the 
case of a ship close hauled in heavy weather, with her helm more 
or less over, the tillers are in such a position that the strain with 
the rudder in this case becomes nearly imperceptible, whilst, with 
the rudder at an angle of forty-five degrees (which is a greater 
angle than is thonght necessary in the navy), the whole of the 
resistance is thrown into the pins, and from thence into the fixed 
stanchion, and thestrainis completely neutralised. Thusthestartling 
result is obtained that one man could hold the helm hard down or 
up in any weather without feeling the resistance in any perceptible 
degree, and the kicking of the helm, now such a serious source of 
inconvenience and danger, is completely obviated, by the rudder 
being more firmly held. Itisalso stated that a great saving in 
labour is effected by this principle, as one man is estimated to be 
able to do the work of at least four men with the ordinary 
The apparatus consists of the following parts :— Lever arms of iron 
or other material, which hinge on the iron stanchions or bearings, 
and are securely bolted to the deck. Metal friction wheels are 
fitted to the lever arms, and slots are placed in the yoke or cranks. 
A slotted yoke or crank of iron or other material is fitted to the 
rudder-head, ghee are of bolts, keys, or other ame 
fastenings. The bl which receive the tackles are rove ugh 
sheaves or blocks attached to the deck, or in a combing ccunges 
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to enclose the whole apparatus, and from thence into 

the spindle connected with the steering wheel. On inspection 
visitors generally peer to entertain an impression that the 
invention was one of considerable ability. 
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THE LIVERPOOL OBSERVATORY. 
Part I. 

Tue Liverpool Astronomical Observatory, which owes its ex- 
istence in great measure to the British Association, is situated at 
some little distance from the great shipping port of the nation, 
between the mouths of the Mersey and the Dee. When the 
British Association visited Liverpool in the year 1837, it memo- 
rialised the town council about the necessity and the advantages 
of an observatory for the port. The deputation pointed out 
how desirable it was that an observatory should be erected, for 
the purposes mainly of giving correct time to the port, and of 
testing those nautical instruments which influence the safety of 
life and property at sea. They stated that the time was wrong 
in the port, on some occasions to the extent of two or three 
minutes, and that such an error applied to chronometers might 
cause a wreck. At the time these recommendations were made 
the Town Council of Liverpool was very fortunately in the re- 
ceipt of a large sum annually for town dues, and a portion of this 
superfluous wealth was accordingly expended in the erection of 
an observatory on the Waterloo Dock pierhead, in 1844, in lati- 
tude 53 deg. 24 min. 48sec. ‘north, and longitude 3deg. 0 min. 
1 sec. west of the Royal Observatory at Greenwich. 

In later years there was a commission about these “town 
dues,” which were afterwards transferred to the “Dock Board,” 
and the observatory was transferred at the same time, with the 
stipulation that it should be kept up in a state of full efficiency. 
Before this, the support of the observatory by the Liverpool 
town council, was quite optional, and in fact their sensible action 
in the matter met with some opposition on the part of a section 
of their constituents, who thought that the establishment would 
interfere with their pecuniary interests. This, however, led to 
one good result, for the opponents suggested that the observatory 
should “ rate” chronometers for the port, and this very useful 
idea was put izito practice, to the satisfaction of everybody but 
the retail dealers in chronometers. Mr. John Hartnup, once 
secretary to the Royal Astronomical Society, was appointed 
superintendent of the observatory, and has held the position to 
the present time. 

The reconstruction of the Waterloo Dock rendered the removal 
of the original observatory necessary in 1867; and, the opinion 
of the engineer being to the effect that no appropriate site could 
be found along the line of docks which might not be required in 
the course of a few years for dock extension, it was decided to 
remove the observatory to Bidston Hill, on the west side of the 
Mersey and the towns of Liverpool and Birkenhead. The new 
building is about one mile from the north-west side of the Bir- 
kenhead Docks, and the surface of the ground on which it stands 
is 200ft. above the mean sea level. It is situated on the north 
side of Bidston Hill, and the ground gradually recedes from the 
site in every direction, with the exception of a few degrees between 
the points south and south-east, where it is of nearly the same 
elevation for the distance of two or three miles. About one sta- 
tute acre of land is appropriated to the use of the observatory, 
and the building, which is constructed of stone excavated from 
the site on which it stands, covers about 500 square yards. For 
the convenience of testing nautical instruments rooms have been 
provided, the floors of which are twelve feet below the surface, 
under the whole of the offices, and a cellar 24ft. deep and 9ft. 
wide runs from east to west through the centre of the building. 

Two octagonal rooms, surmounted by domes, occupy the south- 
east and south-west angles of the building ; the upper floor of 
the former is used for the transit, and that of the latter for the 


The transit room has three piers so 
can be used either in the meridian or in the prime vertical. The 


of and adjoining the octagonal rooms ; it is 36ft. long and 21ft. 



































the observer to compare them with the normal clock without re- 
moving them from the chambers. The sidereal clocks and chro- 
nograph are on the floor over the chronometer room, and con- 
tiguous to the observing rooms. The various apparatus for the 
testing of sextants, barometers, and thermometers are placed on 
the basement, under the equatorial room, and the piers for the 
collimators and cathetometer are built up from the rock and in- 
sulated from the floor. The site on which the new observatory 
stands is remarkably favourable for astronomical and meteorolo- 
gical observations, and the building is well adapted for the object 
for which it was intended. The cistern of the standard baro- 
meter at the present observatory is 212°26ft. above the mean 
level of the sea. The observatory is built on the solid sandstone 
rock, and the site is very picturesque, commanding views of 
Liverpool and Birkenhead in the one direction, and the sea, with 
the Welsh coast, and its grand mountain ranges, in the other. 
In fine weather the peak of Snowdon is plainly visible. The 
rocky sides of the hill on which the observatory stands are orna- 
mented here and there with wooded patches, or with grass and 
purple heather, so that the whole scene is an agreeable relief to 
the dirt and bustle of Liverpool and Birkenhead. We visited this 
scene for the first time on a day when there was a tremendous 
storm of wind, and one remarkable thing about the observatory 
is that its anemometer has recorded much higher pressures of wind 
than any other in the kingdom. Very many letters from 
meteorologists have been received at the observatory re- 
specting this pressure, whichseemed to them to be abnormal, but 
on examination no source of error has been found in the action 
of the anemometer, nor is there anything in the form of the ad- 
jacent surface of the ground to cause unusual pressure. The 
great pressure is probably caused by the great height of the ane- 
mometer above the general surface of the surrounding country, 
and the fact that it feels the full force of gales from the sea. 

As already stated, the chief feature of the Liverpool Observa- 
tory is its splendid system of testing chronometers, so before 
coming to this part of the subject it may be as well to clear the 
field by describing the other appliances of the establishment. 

The arrangements for testing thermometers are the same 
which have already been described in full in these pages in the 
history and description of Kew Observatory. The same may be 
said about the appliances for testing barometers, which are en- 
closed in a stout air-tight case of iron, with small windows of 
thick plate-glass, back and front. The pressure of the air inside 
this case is varied at will by the observer, and the indications of 
the barometer under these varied conditions are read off by the 
aid of a cathetometer, as at Kew. The apparatus for testing sex- 
tants is the same as at Kew, and has only just been fitted up at 
the Liverpool Observatory. 

A time-gun, which is fired daily by electricity from the obser- 
vatory at Bidston, is placed on the margin of the Mersey, a little 
north of the landing stage at Birkenhead. A seconds clock, con- 
trolled from the observatory, and placed near the gun, completes 
the electric circuit, and fires the gun daily at one o'clock ; this 
clock intercepts the galvanic current by which it is connected 
once every minute, and its deviation from or coincidence with 
the normal clock can thereby be seen at the observatory by means 
of a galvanometer. The flash of the gun is found by daily obser- 
vation, to be coincident with the drop of the seconds hand of the 
normal clock at the observatory at the hour of one. The posi- 
tion of the from the observatory is nearly due east, and ona 
calm day the sound has been found to follow the flash at an 
interval of 12°0 seconds, but with a moderate breeze from the 
east at about 11°8 seconds, and witha wind of similar strength 
from the west at about 12°2 seconds. The distance of the gun 
from the observatory is between two and three miles. Mr Hart- 
nup has endeavoured, as far as possible, so to regulate the normal 
clock to Greenwich mean time that the daily differences of error 
may be so small as not to vitiate very sensibly the rate of a chro- 
nometer found from day to day by the flash of the gun. Most 
accurate astronomical observations prove that the probable error 
is about a quarter of a second ; taking a whole year there were 
eleven days on which the error ited t dand upwards, 





the largest being under one second and a-half. When the clock 
which fires the gun slightly varies from true time, it is never 
stopped for correction, but a little bucket as big as a small 





thimble stands on a ledge near the end of the pendulum ; this 
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bucket has some small shot in it, and to alter the rate of the 
clock a shot or two is now and then taken from or added to those 
in the bucket, to vary the rate of vibration of the pendulum. 
There are two touch-holes in the time-gun, for the admission of 
two electrical fuses, for the sake of security. 

The chronograph used at the observatory to record the exact 
time of the transit of a star differs from the one we once described 
in an article on Greenwich Observatory, and is very beautifully 
constructed. It is the invention of the late Professer W. Bond, 
of Boston, United States, and consists of a horizontal rotating 
drum carrying a sheet of paper, on which paper a pen which is 
moved slowly in a horizontal direction, draws, in consequence of 
the rotation of the drum, aspiral line. To the superficial observer, 


the lines drawn upon the paper seem to be parallel. Once every 
second an electro-magnet gives a jerk to the pen, so that inden- 
tations are made in the line, as shown in Fig. 1. When a star is 


observed the electro-magnet is under the control of the operator, 
so that by tapping a button every time the star crosses a wire in 
the field of view of the telescope, the time of transit is accurately 
recorded within a very minute fraction of a second. In thus re- 
cording the time, a living being forms a part of the instrument, 
the indications take a certain time to pass through his brain and 
nerves, and this time varies very slightly with different observers. 
It is always the same with each particular observer, except in the 
case of agitation or illness. It would be very interesting to know 
whether any connection can be traced between the sharpness, 
intelligence, or psychological characteristics of the individual, and 
the rapidity with which mental signals can be transmitted through 
his organism. 

A good pen, in which the ink and fibres of paper never clog, 
and which never fails to mark fine lines, is very much wanted. 
The pen actually in use, and one which works better than any 
yet tried, is shown in Fig. 2, and it consists of a pointed bulb ot 


glass containing ink, and carried by a lever arm. In all cases 
where metallic pens are used there is enormous economy in using 
the new violet ink, made from one of th: coal-tar dyes, since it 
causes no corrosion ; as it flows very freely it may perhaps do 


better than ordinary black ink when held by a glass pen. 

A new instrument by the late Mr. Richard Bond, of Boston, 
consisting of a clock with a conical pendulum for driving works 
and a gravity escapement, is now on trial at the Liverpool Obser- 
vatory, but it is too early as yet to speak as to its merits. 

The great equatorial telescope in use at the Observatory was 
designed by the Astronomer Royal, and has an object-glass Sin. 
diameter, and 12ft. in focal length, manufactured at Munich. 
All the parts of the telescope, including the hour-circles and 
miscroscopes are mounted, with enormous rigidity ; the declina- 
tion and hour-circles are each 4ft. in diameter, and the perfection 
of their mounting makes them more to be depended upon 
perhaps than any circles connected with any other equatorially 
mounted telescope in the kingdom. The graduation of the 
circles was done by Messrs. Troughton and Simms, of Fleet- 
street. 

The only novelty connected with the transit instrument is that 
it is under a dome, and has three piers, so that stars may be 
observed in the east and west as well as north and south. The 
dome comes down verynearly to the floor, and when it is made 
to rotate, by a curious optical illusion the floor and spectators 
seem to be movinground, and the dometo be at rest. The large area 
of the dome, as compared with the floor and few feet of fixed wall, 
is probably the cause of this strong illusion, which once so terrified 
a workman engaged in the Observatory, who thought that the 
floor was spinning round with him, that he grasped the masonry 
supporting the transit instrument in frantic terror. 

The anemometer is very much like the one used at Lloyd's, 
and was invented by Mr. Osler, of Birmingham. It has a self- 
registering rain-gauge attached to it. 

Since the year 1862 a novel and unique self-recording baro- 
meter, invented by the late Mr. Alfred King, of Liverpool, 
has been in use regularly at the Observatory. It gives a 
continuous record of the atmospheric pressure, on a scale enlarged 
five and a-half times, and for the following particulars we are in- 
debted to Mr. Hartnup. In the ordinary barometer the variations 
in the atmospheric pressure are made visible by the changes of 
the level of the surface of the mercury in tube, but in the baro- 
meter invented by Mr. King the variations are indicated by the 
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movements of the tube itself. The principles on which the in- 
strument is constructed may be briefly explained, and in the 
following remarks it is assumed, for the sake of simplifying the 
subject, that the tubes have no weight and no sensible thickness. 

The glass tube A, Fig. 3, closed at one end, more than thirty- 
one inches long, filled with mercury, and afterwards inverted in 
a vessel containing mercury, is the ordinary barometer for measur- 
ing atmospheric pressure. Much caré is neces to make this 
simple instrument so that it shall be perfect and reliable in its 
indications; the difficulties to be overcome, and how to surmount 
them, are fully described in the articles once published in these 
pages about Kew Observatory. If the tube , with mercury en- 
closed, be suspended from one arm of a balance, and counterpoised 
by weights at the other, as at B, C, Fig. 3, the tube may be moved 
upwards and downwards, without destroying the equilibrium, it 
being assumed that the tube itself has no weight. But if while 
the tube be counterpoised any variation take place in the atmo- 
spheric pressure, the column of mercury will vary in height; thua 
the equilibrium will be destroyed and the tube will move up or 
down in the mercury vessel beneath, until the balance is restored. 
To limit and control these indicating movements the lower part 
of tube D, Fig. 8, is surrounded by a solid annular float of glass 
or iron, partially immersed in the cistern ; the area of the hori- 
zontal section of this float determines the range of the instru- 
ment. 

As the atmospheric pressure increases the mercury ascends in 
the tube E, consequently the tube descends, thereby causing 
further immersion of the float, which, however, is buoyed up by 
a force equal to the weight of mercury which it displaces, so that 
at last the tube becomes stationary in a new position. If by 
diminution of atmospheric pressure weight is lost in the tube, in 
the same proportion will buoyancy be lost by the rise of the float. 
i the horizontal sectional atea of the float be one fifth that of 
the tube, the range of the instrument will be five times greater 
than that of the ordinary barometer. 

Hitherto reference has been made only to tubes having an equal 
bore throughout their length; but as, in self-recording barometers, 
tubes of large diameters must be used, it is desirable to reduce 
both the size of the tube and the weight of the mercury employed. 
Therefore a compound tube F is used, and with such a suspended 
tube the weight, instead of remaining the same in all positions of 








the tube, will increase or decrease as the tube G, H, I, is depressed 
or raised, because the proportion of the barometric column will 
increase or decrease as the tube is depressed or raised. It there- 
fore becomes necessary to counteract the effects produced by 
varying position, and in this respect to bring the compound tube 
into the same condition as the simple parallel one. For this pur- 
pose a kolid “neutral” float J, Fig. 3, is attached to the lower 
end of the tube, the sectional area of the float being equal to the 
ditference between the areas of the two parts of the tube. But 


when a change takes place in the pressure the tube will rise or 
fall unchecked, as the neutral float only compensates for alterations 


in the bulk of the column, and not in its height. For the pur- 
pose of adjusting these movements to the proposed range of the 
instrument, a second float must be added ; this may be called 
the “regulating” float K, Fig. 3, its sectional area being equal to 


that of the large part of the tube when the range is to be equal 
to that of the ordinary barometer, or smaller in the inverse ratio 
in which it is to exceed the ordinary scale. These two floats K 
in practice are combined into one, having a sectional area equal 
to the sum of the areas of the neutral and regulating floats. 

It must be femarked that neither the ciauges in the atmo- 
spheri¢ pressure, nor the movements of the tube (whether it be 
sliuple or compound), cause any alteration of the mercury in the 
cistern; inasmuch as the bulk, which has been driven by increased 
pressure from the cistern into the tube, has its place occupied ex- 
actly by the greater immersion of the float ; and on the contrary, 
when a diminution of the pressure causes the mercury to flow 


from the tube into the cistern, it only tills the space left vacant 
by the rise of the tube and the float. The cistern need not 
therefore greater than will allow the free motion of the 
tive, 

lt may also be observed, that the indications of the instrument 


are not atfected by any changes in the temperature of the mercury; 
tor, although the height of the column within the tube may be 
altered, its weight will remain the same, and although the level 
ot the mercury in the cistern may be raised or lowered by a 
change in its temperature, yet, as these changes involve a change 
also in the specific gravity, the float will rise or sink in the same 
proportion. 

rhe barometer, Fig. 4, is contained within a cast iron frame, 
ided into two heights or stories by a horizontal plate E sup- 
ported by four angle iron columns F, 3ft. 34in. long, standing 
at the angles of a cast iron base plate. The upper part of the 
frame stands on this plate, and consists of four turned columns 
G connected at the top by a cornice H; the total height to the 





al 


top of cornice is 6ft. 7in. 
ihe suspended compound tube A, Figs. 4 and 10, is of iron, the 
upper or larger part being 3in. in diameter internally, and 24in. 


in length. ‘This part was accurately bored. The smaller part 
ot the tube is 2Yin. long and Jin. in the bore; the total 
length of the compound tube is 53in. The float V, Figs. 4, and 10, 


consists of an iron tube, closed at its lower end; the length is 
2jin., and the diameter is externally 3°26lin. The length is 
greater than the range requires; but, as the diameter very nearly 
corresponded with that of the upper part of the barometer tube, 


the two were united, so as to present the appearance of one tube 
of uniform size throughout. The float is attached by its closed 
end to the lower part of the smaller tube, which is screwed to 
the bottom of the float, while its upper and open end, Fig. 10, 
fits into a small rebate turned in the thickness of the larger part 
of the tube. 

The cistern B is a cylinder of castiron, 24in. deep and 4}in. 
in diameter internally; on its upper edge are placed three guide- 
rollers, which prevent the tube from coming ih contact with 
the side of the cistern. 

Above the cornice of the frame is a second plate or platform, 
on which stands a gun metal pulley L, Fig. 5, 18in. in diameter. 
The axle is supported on steel friction rollers, delicately mounted 
on knife-edge centres. The axle rests directly over the centre of 
the rollers, Figs. 4, 6, 7, and is kept in that position by side 


rollers. 





The barometer tube is suspended by a clock chain passing over 
the pulley; to the other end of the chain is attached the pencil 
frame M and the counterpoise. The frame is a parallelogram, 
composed of two iron rods a,@, connected at their ends by two 
crossheads 6, 6. The lower crosshead expands in the centre, so 
as to form a small circular plate to receive the adjusting weights 





W; a large permanent weight N is suspended below it. Between 
the side rods of the trame, about equidistant from the cross- 
hie ixed a fat bar d, on which is serewed a very flexible 
steel spring 12in. long, projecting upwards from the bar. The 
upper end of the spring carries a socket screwed inside, into 
which fits a serewed nut furnished with a milled rim, The nut 


has a hole through its axis, which is screwed inside, and the 
pencil is fixed in the nut by being turned round as it is pressed 


into the hole, the metal screw inside cutting a corresponding 
thread in the soft wood of the pencil. 

This nut affords great facility in regulating the pressure of the 
pencil, as a few turns of the milled rim, the pencil being in con- 
tact with the paper, deflects the spring more or less. Two rollers 
O are placed on the lower plate, one being opposite to each rod 
of the frame; these sustain the reaction of the spring, and coun- 
teract the effects which would result from a tendency in the 
chain to twist. 

Opposite to these rollers, Fig. 5, are two clamping screws P, 
which press the rods against the rollers, and prevent any motion 
in the frame when the pencil is being adjusted or removed. 

The record is received upon a sheet of paper stretched around 
a cylinder C, 19}in. long and 6}in. in diameter. The cylinder 
is made of sheet brass; it is supported on a vertical spindle pass- 
ing through its axis. 

The lower end of the spindle is pointed, and stands in a brass 
step Q screwed into the plate E. The step has a milled rim, by 
which it can be turned so as to adjust the height of the cylinder 
which it supports, Fig. 4, with great nicety. The upper end of 
the spindle is supported by a sliding socket R, which connects it 
with the clock. The clock U gives motion to a vertical spindle 
S, which passes downward through the upper plate, exactly 
above and in the same straight line with that of the record 
cylinder. 

The socket R slides freely on the clock spindle, but is pre- 
vented from turning on it by a rib or key projecting in a groove 
cut within the socket. When the cylinder is in position the 
socket is dropped over the end of its spindle, and is secured by a 
binding serew T. The ends of the two spindles are about half 
an inch apart, so as to allow the cylinder to rise or fall by the 
use of the screwed step Q. When the cylinder is to be removed 
the binding screw T is released, the socket R is raised, and the 
cylinder can then be lifted out. To prevent any interruption in 
the record a duplicate cylinder is provided, which immediately 
takes the place of the one which has been removed. The clock 
causes the cylinder to revolve once in twenty-eight hours, but the 
cylinders are changed at the expiration of each interval of twenty- 
four hours. 

The sheets of paper which receive the record made by the 
pencil D are divided by vertical lines into spaces equal to the 
hourly motion of the cylinder, and by horizontal lines into other 
spaces, which represent tenths of an inch of the barometric 
column. The hour lines are 0°7 of an inch apart, and the scale 
or pressure lines 0-55 of an inch. A pointer Y attached to one 
of the rods of the pencil frame indicates the state of the baro- 
meter on a vertical scale X standing on the lower plate. The 
seale is divided into spaces, which are the equivalents of the 
inches, tenths, and hundredths of the ordinary barometer 
scales. The lower part of the barometer, to the height of the 
plate E, is enclosed by panelled woodwork; the upper part above 
the plate is contained within a glazed frame. 


THE INSTITUTION OF CIVIL ENGINEERS. 
January 10th, 1871. 
JosEPH Cusitt, Esq., Vice-President, in the Chair. 

THE paper read was ‘* An Account of Floating Docks, more espe- 
cially of those at Cartagena and at Ferrol,” by Mr. George Banks 
Rennie, M. Inst. C.E. 

After touching upon the various modes formerly adopted of 
cleaning and repairing the bottoms of ships, the author referred 
more particularly to the wooden floating docks introduced by Mr. 
Gilbert in the United States of America, and to that made by 
him, in 1858, at Venice, for the Austrian Naval Arsenal of Pola, 
in which the two largest ships that had been docked were the 
Kaiser, of 3225 tons, and the Ferdinand Max, ironclad, of 3066 tons, 
The Messrs. Rennie having been called upon by the Spanish Govern- 
ment to make a proposition for furnishing a floating dock for Car- 
tagena, capable of raising the class of ironclad eg then about to 
be added to the Spanish navy, having a weight of from 5000 tons 
to 6000 tons, which represented the Numancia and the Vittoria 
types, they propose a dock somewhat similar to that constructed 
at Venice, but of iron instead of wood, with certain important 
modifications. In the wooden structure, in order to sink the dock 
sufficiently, it was not only necessary to allow water to run into 
the lower chambers, but water had to be forced into the top com- 
partments at the sides, to overcome the buoyancy of the material; 
while in the iron structure provision had to be made to prevent 
the dock sinking when the lower chambers were filled with water. 

To accomplish this the upper part of the side walls was divided 
into compartments, forming permanent air-chambers, or floats of a 
capacity sufficient to maintain the decks of the side walls from 6ft. 
to 8ft. above the water level. The author laid stress on the im- 
portance of these for the safety of iron floating docks. As an in- 
stance of the success of the Cartagea dock, he mentioned that J 
the Numancia, of 5600 tons weight, had been supported on it for 
eighty days. A list was then given of wood and iron floating docks 
which had come under the author’s notice, all of which were of 
rectangular-shaped sections, with the exception of the Bermuda, 
which was of a U section. ‘this latter form required gates or 
caissons to close in the ends, which were not necessary in the 
rectangular section on account of the bottom and the keel of the 
ship being entirely raised out of the water. Less water had also 
to be discharged with the rectangular form, and the amount of 
pumping varied as the weight of the ship, whilst in the other or 
U form, the smaller the ship the larger the volume of water to be 
discharged. The depth of the basement or lifting chamber of a 
floating dock, like that at Cartagena, mainly depended on the 
lifting power required. The thickness of the plates of the shell 
was gin. and 1}in. in the centre part. For such a vessel as the 
Numancia, weighing 5600 tons, the strain was estimated to be 
1°32 ton per square inch, and for a vessel weighing 20 tons per 
lineal foot 1°5 ton per square inch, 

Of the different plans of conveying docks to their destination, it 
was remarked that that of Pola was built at and towed from 
Venice, that of Havannah from New Orleans, that of Alexandria 
from France, and the Bermuda from the Thames, while those of 
Cartagena, Ferrol, &c., were sent out in pieces and erected at the 
respective ports. 

The necessary repairs, painting, or cleaning, might be performed 
by careening, beaching where there was sufficient rise and fall of 
tide, raising the submerged part out of water by pontoons, or by 
floating the dock into a shallow basin, this latter plan Jbeing the 
one adopted at Cartagena. 

The dock at Cartagena was 324ft. in length, 105ft. in breadth, 
and 48ft. in height outside; these dimensions of the dock at 
Ferrol were 350ft., 105ft., and 50ft. respectively. After giving a 
detailed account of the number of chainbers into which the docks 








were divided, and the scantlings of the materials employed in 
their construction, the pumping machinery was described, and it 
| was stated that it had been désigned so as to be as much concen- 
trated as possible, and thus be capable of being placed under the 
' control of one man. The arrangement adopted was that 





; of apair of horizontal engines, working two pairs of lift | 
| several parts of a gun aré first éxamined in minute detail, and 


pumps, to draw water from a common pipe, communicating 
with all the chambers, On the ends of the8t pipes were fixed 
the inlet sluices for filling the chambers, and on the sides 
smaller sluices and pipes in communication with each chariber 
so that by opening all the sluices the chambers were filled, atid on 
shutting the inlet sluices one or any number of chambers might be 
| discharged. Thus the whole engine power might be employed in 
| pumping out any one compartment, if it was found desirable todo 


so, in order to balance or level the deck. A detailed description of 
the engines, pumps, and sluices, was then given. 

The sballow basin, or dock receiver, with its three lines of ways, 
or slips, occupied the site of some old timber ponds, The basin 
was of a uniform depth of 16ft. Gin. from the top of the quay 
wall, and the depth of water was 12ft. 3in. The entrance was 
126ft. wide. ‘The basin was 382ft. long on the north side, 
and 345ft. on the south side. The end was curved, the chord of 
which was 200ft. From this end ran three lines of horizontal 
ways, or slips, radiating to a centre. Each was 725ft. long and 
45!1t. broad, and each was laid with four lines of timber ways, 
intended to receive vessels after they had been raised by the 
floating dock. It was estimated that six vessels might be building, 
or be under repair, at the same time, besides one on the floating 
dock. The foundations and masonry work were then described, 
and it was mentioned that the caisson for closing the entrance of 
the basin was similar to that made by the Messrs. Rennie for 
Pola. 

After the basin and dock were completed, water was let into 
the receiving basin, when the draught of water of the dock 
was found to be 4ft. 7in., giving a displacement of 4400 tons as 
the weight of the dock complete. The dock was afterwards 
taken into the arsenal basin, and lifted vessels of various sizes— 
the ironclad Numancia being the largest. The draught of water of 
the dock with the Numancia was found to be l1l1ft. 3in., the 
dimensions of the ship being, length between the perpendiculars 
316ft., extreme beam 57ft., and displacement at the load draught 
7420 tons. 

The operation in docking this and other vessels had proved the 
dock to be in every way efficient, and from the arrangement of the 
distributing valves, it could be managed with facility, either in 
sinking or in lifting. 

The personnel of the dock consisted of one chief engineer, one 
master boilermaker, and withother assistants, amounted to eighteen 
men in all, and with this staff everything went on regularly and 
without trouble. 








GUN-BARREL PROVING IN BIRMINGHAM. 
(From our own Correspondent.) 


TRAVELLERS by the North-Western Railway from London to 
Birmingham can scarcely have failed to notice just below the 
ticket platform of the latter terminus a somewhat imposing struc- 
ture, having the royal standard emblazoned on its front, and pos- 
sessing other characteristics of an official establishment. This is 
the gun-barrel Proof-house, the scene at all times of considerable 
activity, but, at this moment, owing to the euormous demand for 
military guns, its capabilities are being taxed to the uttermost. 
It must have occurred to every thoughtful observer that at seasons 
like this, when the demand for fire-arms so completely overwhelms 
all the existing powers of production, that great danger exists of 
imperfect guns being allowed to pass muster, to the imminent peril 
of those who may ve called to use them, Such an idea, however, 
is at once dispelled by even a cursory glance at the method of 
proving guns at this establishment, to the test of which every 
gun-maker is obliged under heavy penalty to submitevery fire-arm 
he produces. 

One or two interesting historical notes may preface our general 
description. The importance of proving gun-barrels, as a means 
of security to all who use fire-arms, was acknowledged by the Legis- 
lature in Charles the First’s time, when a royal charter gave powers 
to the Master Warders and Society ofthe Mystery of Gun-making of 
the City of London ** for searching, viewing, and proving all 
manner of hand-guns whatever, great and small, daggers and pistols 
whether made in London or within ten miles thereof, or imported 
from foreign parts or otherwise brought thither for sale.” Other 
gun-making centres —Birmingham among the number—were, how- 
ever, oddly enough, exempt from any such restriction, the proving 
of barrels being left to the manufacturers themselves. Early in 
the century pivate proof-houses were erected in Birmingham by 
Galton, Ketland, and other leading representatives of the trade at 
that period. In the year 1813, Mr. Goodman informs us, a bill 
was introduced into Parliament by the London gunsmiths, obliging 
every manufacturer of fire-arms to mark each article with his real 
name and place of abode. The Birmingham gun-makers took the 
alarm and opposed the bill. They represented that they made the 
component parts of the London guns, which differed from their own 
only in being put togetherand marked in the metropolis. They 
did not stop at this point, however. During the same year the 
gunsmiths of Birmingham established a public proof-house in this 
town, and at their petition an Act was passed by Parliament 
making compulsory the proving of the barrels manufactured in 
England, either at this proof-house or at the one in London. The 
Act placed the control of the Birmingham establishment in the hands 
of a proof-master, three warders, a body of guardians (selected 
from the trade), and one or two ex oficiomembers. The penalty of 
any infringement of the Act was fixed at the maximun of £20. The 
powers of the Proof-house Company were enlarged somewhai in 
1815. The security afforded by these regulations to the purchasers 
of tire-arms did much, there is no doubt, to secure for English guns 
the high reputation they enjoy in all the principal markets. 

The system of barrel proving now pursued is that founded upon 
the Acs of 1855. Under the regulations of this Act the security of 
the uses oi fire-arms is very materially increased. Formerly 
barrels were proved only once, and that in a comparatively early 
stage of the manufacture. Under that arrangement it happened 
sometimes that rifles when grooved, and doubie guns when jointed 
together, were so far weakened after being proved as to be ren- 
dered positively unsafe. At present all barrels are proved twice ; 
once ** provisionally,” and a second time ‘‘ definitively,” when the 
barrels are in a finished stateready for setting up.. The first proof, 
as the chairman of the Small Arms Company well remarks, ‘ may 
be regarded as for the protection of the gunmaker, to secure him 
from the loss that would arise from bestowing his labour on an 
unsound barrel ; the second proof protects the user.” We are in- 
debted to the same well informed authority for the following sta- 
tistics showing the degree of security afforded by the proofs to 
which the barrels are submitted. The two sizes of barrels most in 
use for sporting and military guns are all that need be given :— 

Rifle. Double gun. 
(‘577in. or 25 bore.) 


(12 bore.) 

Ordinary charges of powder 

for service and sporting .. 68 grains 82 grains 
Provisional proof charge .. 205 4, 350 - 
Definitive ditto .. .. lw 219 pt 
Weight of bullet (conical), pro- 

visional proof .. .. «. 715 » — = 
Weight of ditto, defimtive 

proof andservice.. .. .. 536 ,, — “ 
Weight of bullet (spherical), 

provisional and definitive proof — 585s 


Provision is made that barrels of revolvers shall at the time of 
proving have the cylinders with the revolving action attached com- 
plete. The breech-loaders are required to be twice proved, the 
second time when the bréech-loading action is attached. The size 
of bore when proved is struck in plain figures on every barrel, to 
prevent any enlargement of the bore and corresponding weaken- 
ing of the barrel in the subsequent stages of manufacture. 

in Bagot-street, Birmingham, is a gun-viewing establishment, 
instituted by the Government about seventy years since, and now 
under the sHBSER ign dene of Capt. Warlow, R.A. This establish- 
meiit employs og the average from sixty to seventy viewers. The 


are gauged with the nicest accuracy, before the gunmaker sets 
them up. At each view the examiner strikes his mark on the part 
exainined, a gun when completed bearing twenty-two such marks, 
Each viewer’s mark, says Mr, Goodman, has its distinctive number, 
go that he can be held responsible for any defect which may be 
discovered either in the following pr of letion or in 
subsequent service, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





GAS FLAME DENUDED OF ITS IMPURITIES. 

S1r,—Having for a great many years held strongly the opinion 
that there must be something in chemistry, even though at pre- 
sent unknown, which, by proper application, should be capable of 
denuding gas flame of its impurities, I collected the best books 
on chemistry, and sought to discover the exact properties of gas 
flame ; I then studied further, and found that almost all the con- 
stituent parts of gas flame had the strongest and most marked 
affinity for pure water. I looked further, and I then found that 
no other known ingredient had, in itself, such effect on these con- 
stituents as this simple natural element. I therefore sought to 
bring pure water, or the steam of pure water, to bear upon 
flame the moment that the latter issued in the burner into life. 
I employed various mechanics to make the machines, which I dtew 
for them; and having at last discovered the most effective mode of 
doing so, I have had this exceedingly cheap apparatus fitted up in 
every part of the house, which consists of four sitting rooms and 
twelve bedrooms. 

Water, or the steam or exhalation of water, entirely divests the 
gas tiame of the noxious acids and gases of which it is composed, 
and enables it to come out into a heat which all scientific and 
other persons who have seen it here pronounce to be pure and de- 
lightful to inhale. 

I have taken out no patent for it, being not in want of such 
adventitious aid ; but I now freely give it to the public, the first 
means thereto being a letter to THE ENGINEER. I have also tried 
the action of gas on various metals, and will merely add that no 
one should ever cause gas heat to be cooled through iron or other 
metals, but through fire-brick or porcelain tubes ; that we all 
should further do justice to gas as we do to coal, by giving it a 
vent of some sort. No one ever sat in comfort by a coal fire in a 
room without the natural vent, which we call a chimney ; and no 
one should seek to heat their rooms with the heat of gas, however 
sweet and delicious it may be, without giving it a vent of such 
kind as may naturally suggest itself. The quality of the heat hére 
produced is, by test and ventilation, as pure as that evolved from 
coal, is without smell or effluvia, and is exceedingly agreeable to 
inhale. In the case of bedrooms, both those who are in health 
and those who are delicate sleep in perfect comfort. The price 
of obtaining this heat from gas, whether the gas itself, or the appa- 
ratus, is, by experiment with coal, considerably lower. One of 
the first philosophical chemists in London, closely connected with 
the Royal Institution, wrote to me, after a description had been 
given to him, as follows :—‘‘I think you have certainly discovered 
the means of effecting this object, and on strictly scientific prin- 
ciples.” And another equally distinguished person, both of whose 
names I can give, said, ‘The well-known principle you have 
taken for your guide has never yet been applied as you have ap- 
plied it.” To this I would parenthetically add that all works 
worthy of imitation are marked by simplicity or by nature—mine, 
by pure water. 

I had rather not be called on to make drawings. It is always 
difficult to show forth practical mechanics by written representa- 
tions ; but I open my house, heated in every part by gas, to every 
scientific or other person who may wish tosee and to feel the heat 
of gas flame denuded of its impurities, any day from two to four 
o'clock. I perhaps ought to say that not being a chemist, a me- 
chanic, or a tradesmen of any kind, I can offer nothing more than 
what is perceptible to the eye, the nose, the skin, and the lungs. 

Ihave now done. I need hardly say that I have not the most 
remote interest or benefit in thus making known the above facts, 
excepting the inward gratification of giving to others and to the 
public the same knowledge for practical good which I have, after 
much labour and expense, worked out for myself. 

Royal Park, Clifton, Jan. 9th, 1871. E. WarD Jackson. 





NARROW GAUGE RAILWAYS, 

Str,—Might I beg a corner for a few remarks on this subject, 
I maintain that the datum from which all widths of a railway 
should be taken, no matter what the gauge may be, is the body of 
the widest vehicle to be used thereon, providing the the body over- 
hang the wheels ; and my reason for this is that certain dimensiens, 
marked a. 6, c, in sketch, must be allowed from outside the rolling 
loads to the sides of viaducts, bridges, tunnels, between the roads, 
if adouble line of railway, and to the slopes of embankments and 
cuttings (a and b), to allow platelayers, &c., to stand; also for 
trollies and materials to be placed during repairs whilst trains are 
passing, and for opening out ballast, and a and ¢ in case doors 
should fly open, &c. to prevent accidents. 
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These dimensions for any gauge. 


CENTRE LINE 


In sketch 2, in ‘* Delta’s” last letter, the cutting is too narrow, 
no room being allowed for any of the above purposes, so nothing 
is gained by short sleepers and narrower gauge, unless the body 
or moving dimension is reduced, as I think is clearly shown in 
the sketch annexed. 

The formation need not be so wide in cutting as in embank- 
ment by nearly 5ft., as drain-pipes with stones can be used, and 
with great advantage where steep gradients are adopted. 

The bogie system fis adapted to any guage, therefore the easy 
running and sailing movement made so much of, ought not to be 
considered in speaking of this question. E. 0. F. 

January 9th, 1870, 





RAILWAY IRON. 

S1n,—Will you kindly favour me by ‘inserting the following 
questions for the ideration of your correspondent “Senex” on 
* Railway Iron,” with the request that he will reply at his earliest 
convenience? First, what is meant by charcoal iron ; is it iron 
made by melting scrap in a charcoal fire, or iron made by puddling 
east iron that has been smelted by charcoal? Secondly, is it abso- 

ly necessary to use charcoal iron to insure strength, fibre, and 
ductility? Thirdly, is crystalline iron necessarily “ cold short?” 
Fourthiy, what reasons can be assigned for charcoal iron possessing 
such superior strength, fibre, and ductility, and its less liability to be- 
come crystalline? Fifthly, would not the quality of charcoal iron 











| very much depend on the method of puddling it and its subse- 


quent treatment? Sixthly, would ‘‘ Senex” make axles, coup- 
lings, &c., from iron of the same quality ? JUNEX. 
Sheffield, Jan. 10th, 1871. 





PIPE JOINTS, 

Sir,—If Mr. Lochtie had any experience in pipe laying he would 
not have troubled your readers with a bad modification of a very 
old, rejected mode cf jointing. Lead joints, with the thick end of 
the wedge down, have not answered the expectations of their advo- 
cates, and no hydraulic engineer of any experience would now use 
such a joint. The only advantage ever claimed for this kind of 

= is that it cannot be blown out; this is obtained, but the joint 
eaks, 

A small groove in the socket of the pipe gives all the advan- 
tages claimed by Mr. Lochtie in what he calls *‘,an improved pipe ” 
joint, and with less expense. PrIok. 





BREECH-LOADING VERSUS MUZZLE-LOADING RIFLED FIELD 
GUNS, 

Sir,—The Times of the 30th ultimo, in an article on the above 
subject, says with reference to the gun finally selected to super- 
sede the Armstrong breech-loader, ** We are about to introduce a 

n practically identical with the Armstrong muzzle-loader ttied 

y the Armstrong and Whitworth Committees of 1864.” Will 
you allow me to state that the system chosen, viz., three grooves 
and projectiles fitted with studs of soft metal, is the identical 
system which I pressed upon the Government in 18)4, and which 
might have been made available in the Crimean campaign, as it 
was in the Italian, which campaign was decided by it within 
fifteen months from the time that I sent drawings and a descrip- 
tion of it to the Emperor of the French. 

Blaenau, Dolgelley, Jan. 19. W. F. Papwicx. 


THE ROYAL INSTITUTION. 

THE series of Christmas lectures at the Royal Institution has 
just been delivered by Dr. Odling, and next week the ordinary 
work of the 1871 session begins. Next Friday evening, January 
20th, Dr. John Tyndall, F.R.S., will deliver a lecture ‘ On the 
Colour of Water, and of the Scattering of Light in Water and in 
Air.” January 27, Dr. William Odling, F.R.8., will lecture on 
**Recent Improvements in the Production of Chlorine.” Feb- 
ruary 3rd, Mr. W. Spottiswoode, F.R.S., on ‘‘Some Experi- 
ments on Suecessive Polarisation of Light made by Sir C, 
Wheatstone.” February 10th, Mr. E. J. Keed, C.B., on “ Some 
Fallacies connected with Ships and Guns.” February 17th, Mr. 
James N. Doetiglass, Engineer to the Trinity House, on ‘‘The 
Wolf-Rock Lighthouse.” February 24th, Mr. W. Mattieu 
Williams, on “ Rumford’s Scientific Discoveries.” March 3rd, 
Captain Noble, F.R.8., on “ The Pressure of Fired Gunpowder.” 
March i0th, Dr. W. B. Carpenter, F.R.S., on ‘The Latest 
Scientific Researches in the Mediterranean and the Straits of 
Gibraltar.” March 17th, Mr. J. Norman Lockyer, F.R.S., on 
‘The Eclipse.” March 24th, Professor J. Clerk Maxwell, M.A., 
F.R.S8., on ‘*‘Colour.” March 3ist, Professor Max Muller, 
LL.D., on “Solar Myths.” The following are the afternoon 
lectures to be delivered, and the first one will be given next 
Tuesday :— 

Professor Michael Foster, M.D., F.L.S., eleven lectures, on 
“The Nutrition of Animals,” on Tuesdays, January 17th to March 
28th. Professor Odling, F.R.S., eleven lectures, on ** Davy’s Dis- 
coveries in Chemistry,” on Thursdays, January 19th to March 
30th. Rev. W. H. Channing, M.A., Harvard University, four 
lectures, on ‘‘The Laws of Human Life as Revealed in History,” 
on Saturdays, January 21st to February llth. Rev. Professor 
Jowett, M.A., Master of Balliol College, Oxford, three lectures, 
**On Socrates,” on Saturdays, February 18th, 25th, and March 
4th. Mr, H. O'Neil, R.A., four lectures, on **The Spirit of the 
Age,” on Saturdays, March Lith to April Ist. After Easter, the fol- 
lowing afternoon lectures will be delivered :—Professor J. J. Syl- 
vester, M.A., D., F.R.S., three lectures, on ** Immanuel 
Kant,” on Tuesdays, April 18th, 25th, and May 2nd. Mr. Charles 
Brooke, M.A., F.R.S., two lectures, on ‘Force and Energy,” on 
Tuesdays, May 9th and 16th. Rev. Professor Haughton, M.D., 
F.R.S., three lectures, on **The Principle of Least Action in 
Nature, illustrated by Animal Mechanics,” on Tuesdays, May 
23rd and 30th, and June 6th. Professor Tyndall, LL.D., F.R.S., 
eight lectures, on Thursdays, April 2Uth to June Sth, subject not 
yet selected. Mr. Joseph Norman Lockyer, F R.5., eight lectures, 
** On Astronomy,” on Saturdays, April 22nd to June 10th. 








Tue TowER Supway.—We are requested to publish the follow- 
ing statement of the traffic through the Tower Subway referred to 
in our last impression: Ist week, commencing December 24th, 
10,970; 2nd week, commencing January 31st, 15,115 ; 3rd week, 
commencing January 7th, four days, 9657, being 1360 more than 
the four days of the previous week. 

THe Mont Cents TUNNEL. —It may interest many of our readers 
to learn that the whole of the machinery used in boring the Mont 
Cenis Tunnel was made by Messrs. Cockerill, of Seraing, Bel- 
gium. Its cost amounted to about £200,000. To the skill and 
energy of this firm, no doubt, much of the success which has at- 
tended the execution of the work is due. 

South KEensincron MusevuM.—Visitors during the week ending 
January 7th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 12,215; Meyrick and other 

leries, 2114; on Wednesday, Thursday, and Friday (admission 
id.), from 10 a.m. till 4 p.m., Museum, 1903; Meyrick and other 

alleries, 137; total, 16,369; average of corresponding week in 
canal years, 11,324. Total from the opening of the Museum, 
10,088,036. 

Axt 1n BirwiycHam.—The students in art products in Bir- 
mingham are receiving considerable assistance by reason of very 
valuable specimens of enamels (Japanese, Chinese, and Limoges). 
Splendid apenas of these are how being shown at the Bur- 
mingham Art Gallery, to which they have been contributed by 
Mr. Frederick Elkington, the bead of the firm of Elkington and 
Co., an establishment of which it has been justly observed that it 
has done more for the enameller’s art and art in metal than any 
other manufacturing establishment in Birmingham or in Eng- 


ENGLISH MECHANIC, SCIENTIFIC, AND MECHANICAL SOCIETY, 
MANCHESTER.— This Society met on Wednesday, the 4th inst., at 
their rooms, Mechanics’ Institute, Mr. D. T. Batty in the chair. 
The president (Mr. Mc Ewen) read the second part of his paper 
on the slide rule, treating of the science of computing cubical 
numbers, with illustrations of the system of measuring «nd weigh- 
ing trom drawings. ‘The different rclations existing between the 
lines marked C and D on the slide rule were first enumerated, as 
well as exemplified by numerous examples, and the reason stated 
of the gauge points varying caused by the numbering of the D line. 
The method of testing the correctness of the marked gauge points 
on the rule was next shown, as well as the system of finding the 
gauge points of cubical, cylindrical, and spherical capacities. The 
manner of calculating the real weights of designed objects and the 
solving of stereometrical problems by means of the rule concluded 
this interesting paper, after which a vote of thanks was accorded. 
In accordance with the statement made at the Society’s last 
general meeting, the hon. sec. (Mr. A. Tolhausen) brought forward 
the diary of remarkable scientific and mechanical inventions and 
discoveries that the past year 1870 had produced, which consisted 
of a resume of the chief improvements relative to agriculture, 
electricity, telegraphy, railways, photography, chemistry, and en- 
gineering works, &c. &. This addition to the Society’s pro- 
gramme gave great satisfaction to the members, and the hon, 


sec, Was requested to continue the diary up to the time of meeting. | 





MESSRS. R. GARRETT AND SONS’ COMBINED 
THRASHING MACHINE AND STRAW BRUISER. 


WE have now before us the patent specification of John Ball, of 
the city of Norwich, engineer, who, in 1805, patented a thrashing 
machine, which he afterwards had carried out at the then Leiston 
Works, in 1806. The drawings show that it was by no meansa 
bad machine, and that, as regards the actual thrashing, it differed but 
little from the present ‘ondhine, The circumference of the beater 
revolved at about 4000ft. per minute; there were only two beater 
wap on the drum, but the grating or concave below it is just like 

he modern form, except that it lacked adjustability. There is, how- 
ever, the distance of literally half a century between this machine 
and those now made at Leiston, as would be seen at a glance on 
comparing our illustrations with John Ball’s specification. What 

articularly distinguishes Messrs. Garrett’s machine is, that 
nstead of using two, or even as in some cases three, different fans 
for fanning and dressing the grain, it is fitted with one simple and 
yet powerful fan, taking up little room. The results in simplicity 
of construction, diminished liability to getting out of order, 
lessened space, and economy of power, are self-evidently very con- 
siderable. Ourengravings show aside elevation of alongitudinal sec- 
tion and two cross sections of a machine for thrashing and dressing, 
also fitted with an additional apparatus for cuttingand bruising the 
straw. In theside elevation the fanis indicated by the letter E, being 
directly placed on the drum-beater shaft, the rapid motion of 
which—one thousand and wore revolutious per minute—it thus at 
once utilises. The blasts of air required are easily regulated by simple 
throttle valves, and the considerable reduction in the number of 
pulleys and beltsis necessarily attended with a proportionate reduc- 
tion in wear and tear and consumption of power. We have 
little doubt that, when the patent has expired, this common-sense 
= of using one fan will be gradually copied by the other 
makers. 


SECTION THROUGH SHAKERS [ 





























With regard to the state in which the straw is left after being 
thrashed, it is of great importance; but the requirements of 
different countries are oiten diametrically opposite. When thrashing 
machines first came out, the North of France, for instance, rejected 
them because they bruised the straw, while the South, on the 
other hand, refused them because they did not svfficiently bruise 
it. The hard silicic straw of hot countries, if got sufficiently 
bruised, often makes the mouths of cattle bleed ; while, on the 
other hand, if it is to be made up into bundles for sale, it must 
not be much broken, so that thrashing machines with special 
apparatus for cutting up the straw are mostly used in such coun- 
tries as Spain and Egypt. We must also add that, with the great 
and extending use of straw in paper-making, a similar arrange- 
ment, but of course separate, has been applied by the Messrs. 
Garrett for chopping the straw for large paper mills. 
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The different parts of any thrasher whatever are contained 
within a sort of big box, hating several compartments formed of 
oaken cross pieces and panels, and carried on four wheels. The larger 
hind ones turn on thé arms of a square axle fixed to the lower cross 
pieces. The smaller front wheels form part of a bogey frame turn- 
ing on a central Belt as shown. The drum A is formed of plate 
discs, keyed to the shaft, and of heavy transverse malleable cast 
iron beaters bolted thereto. The materials of the malleable cast 
iron are so good that we have seen a beater plate bent to a very sharp 
curve, and in a way no, or scateely atiy, wrought iron could un- 
dergo. As stated in our description of Leiston, this drum is 
carefully balanced and tested by being driven at full speed before 
being erected in the machine. 

The concave, between which and the drum the straw and grain 
are beaten and rubbed, is formed of transverse strips of wood 
covered with plate iton. They are fixed, at distances ee 
from the top of the beater, to five wrought iron semi-cylindric 
heads, between which and through the usual wire grating, the 
grain falls. In order to be able to regulate the distance of the 
concave from the beater, it is formed of two pieces, the bottom 
one being fixed to a hinge below, and also jointed to a spindle 
extending across the machine. This shaft is adjustable from. the 
outside, so that the concave with which it is connected, both above 
and below, can be brought nearer to or further from the beater. 
This beater is driven direct from the engine by a pulley on its 
spindle, and two other pulleys keyed on it communicate motion 
to the other parts of the machine, The sheaf to be beaten is 
supplied in between a sort of trough formed of two ‘planks set 
at an angle, and directing it between the drum and concave. 
From their embrace it is guided on to the sttaw shakers by 
means of a piece of plate set to an incline. 

The straw shaker B, B, consists of five frames of wood covered 
with a sort of grid of iron, with longitudinal grooves pierced with 
holes for allowing the grain and chaff to fall down. They are 
arranged in two series, suspended at their ends from wooden 
suspension rods, each oscillating on a horizontal shaft forged with 


: five cranks. While shaking the grain out of it the straw is thus 


gradually conducted up the shakers, and, in ordinary cases, out of 
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COMBINED THRESHING MACHINE AND STRAW BRUISER. 


MESSRS. R. GARRETT AND SONS, ENGINEERS, LEISTON WORKS. 
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the machine on to the ground. In this form of Messrs, Garrett’s 
thrashers it falls between a pair of cast iron drums C, C, of the 
shape of a series of double cones, and working within each other. 
The front one is cast with teeth, and is fitted below with a sort of 
wooden guide or concave, D. 

The grain, the chaff, and small pieces of straw falling through the 
shakers are received on an inclined table, and are thence shaken 
on to a table below it, fitted with a riddle. Both are carried by 
wooden oscillating suspension rods fixed to the outside of the 
easing, and shaken by means of a crank shaft in front of the 
machine, connected to them by iron rods. Below the riddle of 
the lower table there is a large conduit, extending across the 
machine. It is here that the first blast from the fan on the beater 
comes into play on the grain after passing down the channel F, and 
then driving off a portion of the pieces of straw and chaff, the 
heavier grain falling into the casing. A cylinder containing a 
series of rotating blades set at an angle conveys the grain to a box, 
into which dip the cups of a Jacob’s ladder elevator. ile con- 
veying along the grain, much of it still encased in the chaff, the 


= 








apparatus also acts to some extent as a “‘ chobber,” ridding the 
grain of the encasing chaff. By means of the elevator the 
partially dressed grain is again taken up to the top of the 
machine. 

It is then fed into the revolving screen at the top of the ma- 
chine. Where a revolving screen is used with a ‘rough dresser,” 
t.¢., a thrashing machine without a special “‘ chobbing’ - ego 
a certain number of ‘‘ chobs,” or husks, are left in the wheat, and 
avels (or beards) in barley, even after the corn has passed through 
the drum and barley aveller. The revolving screen, besides per- 
forming its proper functions, shakes off the chobs or avels. 

It is now that, in this class of machine, the blast is applied to 
the finished corn after it leaves the revolving screen, for the pur- 
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tively so heavy, and takes up relatively so much power, that 
anything approaching a superfluity is dispensed with. 





THE LaTE Mr. THos. DuNN.—We regret to announce the death 
of Mr. Thos. Dunn, of Manchester. Mr, Dunn expired on Sunday 
—_ at his residence Handsworth, in the sixty-seventh year of 

e. 

Lombow ASSOCIATION OF FOREMEN ENGINEERS. — At the 
eighteenth annual meeting of members, held on Saturday, the 
7th, at the City Terminus Hotel, Mr. Newton, of her Majesty’s 
Mint, was unanimously, and for the thirteenth time, elected 
president. The balance-sheet revealed a state of increased rosperity, 
the t of funds in hand being between £1600 and £1700. The 





pose of taking out the chaff rubbed off the grain in its passag 
through the screen. 

In a perfect finishing machine this chaff is taken off by the 
special “‘chobber,” and is then blown by a blast from the grain 
before it reaches the revolving screen. This combined rough- 
dressing thrasher and straw-bruising machine is already compara- 


total number of members is 187, and of the ay class (112) 
none are unemployed. The anniversary festival is fixed for the 
eighteenth proximo, and an eminent employer of engineering 
ieboas will preside thereat. Mr. Newton delivered an interesting 
annual address at the meeting of Saturday last, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavizr and Borvesv, Rue de la Banque. 

BERLIN.—Messrs. A. Asner and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GERoLD and Co., Bovksellers. 

LEIPSIC.—A.ruons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 

MADRID.—D. Josz ALcover, Editor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.imsr and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


Next week will be published a double number of THE ENGINEER, 
containing the Index to the Thirtieth Volume, including a complete 
classified list of the patents issued during the past six months. Price 
of the double number, 1s. 


TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by vs may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

W. 8. (Steam Stamp).— Yours of the 10th, duly received. 

L. M. (Little Horton).— There are no contractors ; the Japanese Government 
carry out the work, 

Harvey's SewinG MacHInes.—A correspondent will be obliged to any one 
who can supply him with the address of a maker of these machines. 

C.—We scarcely understand what you mean by ‘‘ various differential 
motions.” There are sheetsof mechanical combinations published by many 
persons. Such things have been frequently advertised in our pages. 

H. H.-- We cannot waste space with discussions concerning the formation of a 
tunnel between England and France. No such tunnel will ever be made 
without the aid of the Governments of the two nations. England will not 
give money for such a purpose, and France cannot. 

G. W.—We believe that there is or was in California a machine which 
thrashed the corn as it cut it, but we have no precise information regarding 
it. The corn was cut off close under the head, and then passed between 
rollers in such a manner that the grain was rubbed out of the husks 

Avex. K.—You have not the slightest chance of getting into the Royal 

Engineers, and your age debars you from all competitive examinations. 
But, as the Indian Government want men, if you drew up a statement 
embracing the facts of the case, and submitted it to him, it is possible that 
the Secretary of State would tuke it into consideration. 
. F. C._—Your answer is correct, but you must not fall into the error that 
the setting up of the level exactly halfway between the buck and fore sights 
will compensate for every imperfection in the adjustment of the level, or 
enable good work to be done with a badly-made instrument. Itis alwaysa 
wise precaution to set up the level as nearly hulfway as can be judged, but 
in a rough country it is impossible to do so with regularity. 

A. P. K.- -(1) We regret that we cannot find time to check over your figures. 
(2) Boole’s Differential Equations is not in ourlibrary. (3 and 4) Neither 
is Gauss’s book. (5) Like yourself we know nothing about it. We really 
regret that our replies ave so unsatisfactory, but the extremely theoretical, 
and to English engineers out-of-the-way nature of your queries, must 
plead our excuse. 

W. E. (Chakrata).—J/ the pipe is exposed and the temperature falls far below 
Sreezing point the water will turn to ice, although kept in motion. If the 
pipe be buried 2 feet below the surface it will be safe ; no frost known 
in India will touch it. If the pipe were exposed toa hot sun, the tempera- 
ture of the water would be raised, and evaporation would take place the 
moment the water was released from piessure, that is to say, as soon as 
it flowed into the tank, 

G. L. R.—Engines with overhanging fire-bozes pitch up and down when 
running at high speed unless the boilers are very long. Continental engineers 
use longer boilers than we do, and travel at slower speed, and therefore the 
evil is not felt, but overhanging fire-boxes could not be used with sufety in 
English engines for express trafic. Beades this, the overhanging bor 
generally brings too much weight on the trailing wheels for obvious reasons. 
For goods t , however, the arrangement has some advantages, and you 
will tind hundreds of such engines working mineral trains in the 
North of England. 

P. P.W.—// you will turn to THE ENGINEER for October 2nd, 1868, you will find 
a paper ** On condensing engines without air-pumps” which you may read 
with advantage. The condenser shown in your sketch is defective in several 
respects. In the first place, the rising pipes shouid be more than 33ft. above 
the level of the cylinder, if not, and you get a good vacuum, the water will 
fly up out of the hot well and run over into the cylinder, In the next place, 
you would find it very difficult to get a vacuum blowing through, where you 
do, because the air in the lower part of the pipe can only be got rid of with 
much trouble. You should shut the blow through valve and blow right 
into the hot well. But the reason you have got no approach toa vacuum 
is evident - either air leaks in through the engine or through some of the 
pipe joints, Joints quite tight to steam will leak air freely. 


A PROBLEM IN GRAVITATION. 
(To the Editor of The Engineer.) 

Srr,—Permit me to ask your readers for an expression of opinion on 
the following question? Sup ahole was drilled through the centre 
of the earth and a cannon ball was allowed to drop through, what would 
happen to the cannon ball? Iam told that the usual theory is that the 
ball would oscillate backwards and forwards for ever, say between 
London and the Antipodes. I see reason to doubt the accuracy of 
this conclusion, and | wish to ascertain, with your assistance, whether 
the belief is generally held. Gravity. 

London, January 10th, 1871. 














RADIAL ROLLING STOCK. 
(To the Editor of The Engineer.) 

Sir,—In your issue of the 30th ult. you published our letter on 
“ Radial Rolling Stock.” On the the tenth line it read thus :—‘‘ Remedy 
our radial system,” whereas it should read, ‘“‘embody our radial 
system.” WILKIN AND CLARK. 

44, Finsbury-circus, January 12th, 1871. 


MEETINGS NEXT WEEK. 

Tue InstiTuTION oF CrviL EnGiIneERS. — Tuesday, January 17th, at 
- . — the Strength of Lock Gates,” by Mr. W. R. Browne, Assoc. 
nst. C. 

Royat Unirep Service Instirution.—Evening meeting, Monday, 
January 16th: ‘‘On the Causes of the Insufficient Stability of H.M.’s 
late Turret Ship Captain, and of other Ironclads,” by Rear-Admiral 
E. Gardiner Fishbourne, C.B.; “On a Form of Registering Rolling 
Motion at Sea,” by Rear-Admiral A. P. Ryder. Lecture at three o'clock, 
Friday, Jaw 20th : “‘The Red River Expedition,” by Captain G. L. 
Huyshe, Rifle e. 





Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber) .. .. .. £0 lds. 6d. 
Yearly (including two double numbers) .. .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpmce per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lene averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Riche; all other 

letters to be addressed to the Editor of Tae Enorvesr, 163, Strand. 
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THE ATLANTIC TELEGRAPHS. 

Tue two English Atlantic cables have now ceased to 
work for some months, and the French Atlantic cable is 
said to be stuttering. An American journalist has not 
scrupled to declare that the breakdown is a “ judgment” 
upon the two cables, which have’ met the fate of Annanias 


and Sapphira, and for the very self-same reason, namely, 
that their statements were often considerably in 
advance of the truth. Every year since they were laid 
there has been a breakdown of one or other of the two 
cables, the stoppage of communication in each case arising 
from Bare sage causes ; and we pointed out in this 
journal at the time the cables were being deposited in the 
ocean bed, that the present accidents to them must of 
necessity occur, and could be avoided. The precautionary 
measures we recommended would have cost little—in fact 
the expense would have scarcely been felt at all by the 
shareholders, and would have saved them their present 
enormous losses. 

The early Paper woes issued by those commercially 
interested in the projected Atlantic telegraphs gave vivid 

ictures of the smooth, oozy bottom of the Atlantic from 
reland to Newfoundland, saying nothing about icebergs 
and a rocky bottom ; they also stated that the route along 
which the French Atlantic cable is now working was 
utterly ——— and worthless for telegraphic 
purposes, On sifting the evidence from tabgentent 
sources, however, and on examining standard charts, we | 
discovered that the cable would be exposed near New- | 
foundland to dangers arising from the grounding of 
icebergs, and the rocky nature of the bed at that part 
of the American coast. We also discovered that the 
balance of evidence about the nature of the deep sea portion 
of the route was in favour of the truth of the statements 
made by the Atlantic Telegraph directors. For instance, 
on July 6th, 1866, we published the following information: 
—In the absence of direct evidence, and with the pos- 
session of very scanty data, it seems reasonable to suppose 
that currents act in places upon the cable bed, but foo 
with a very moderate velocity. Should such be the case 
there is a chance of the prolonged duration of the cable in 
working order. In the neighbourhood of the banks of 
Newfoundland it seems likely to receive the roughest 
usage. ..... The greatest difficulties in the way of the 
submergence of the line are found on the further half of 
the cable track, and although the chances are in favour of 
the paying out being performed successfully, they are 
against the maintenance of telegraphic communication for 
any considerable period.” 

In another article, published the following week, we 
made the following statement :—“ The great fact rendering 
it doubtful whether the cable can be maintaiued is that, 
off the coast ot Newfoundland, it will be subject to attacks 
from icebergs. These icebergs are brought down iv dozens 
from the Polar regions by th cold southward current, and 
they ground on the fishing banks at the exact point where 
the cable crosses their track.” Again, on the 27th July, 
1866, we said:—“The coasts of Newfoundland and 
Labrador not only have these inhospitable icebergs sailing 
round their shores, Lut are themselves, as a rule, rugged 
and precipitous, and formed of granitic and primitive 
rocks. The entrance to the harbour of St. John’s is of this 
character. Where the ground is thus uneven above water 
it is not unreasonable to assume that it is the same below, 
especially as the few soundings taken north of the banks 
of Newfoundland show great irregularities in the depths. 
More data about this portion of the ocean bed should be 
obtained before an opinion can be formed as to the 
permanency of a cable laid thereon.” Such being the facts 
of the case, of course common-sense taught that a thick 
length of shore-end cable ought to be laid over this 
dangerous part of the track, so in the same article we 
said :—“ Possibly future years will prove that the most 
lasting form of Atlantic cable is one with a very thick 
shore-end all the way from Heart’s Content to a point to 
the north-east of the coast of Newfoundland.” Had this 
simple suggestion been acted upon, and, when the cable was 
afterwards first fished up for repairs at this spot, had a 
thick length been laid all the way to the shore, the shar. 
holders would have had a very small outlay, and saved 
untold thousands of pounds, 

Not satisfied with giving the foregoing advice once, we 
did so again on August 3rd, 1866, as follows :—“ If the 
main  « of the cable prove durable the length of i ‘a 
the shallow water north-east of Newfoundland is .vo 
slight, as the soundings there denote rough, uneven, and 
rocky ground. The ridges of the neighbouring coast are 
of granitic and primitive rocks, ranning north-east and 
south-west ; so that if the same formation prevails below 
water, as may reasouably be inferred, the cable crosses the 
rock nearly at right angles. Five miles of thick shore-end 
are Jaid off Heart’s Content, but to the mouth of Triuity 
Bay, and across the rough ground north of the Banks of 
Newfoundland, the thin one-inch cable is used. In the 
uncertainty whether the line could be laid or not, of course 
it would have been very injudicious to have made several 
hundred miles of thick cable for this bad portion of the 
route, although past experience demonstrates that this 
portion of the line must be thickened, when Atlantic 
telegraphy is proved, as we think it will be, to be a safe 
and reasonable subject for the investment of capital.” 
Lastly, a warning was printed by us on July 20th, 1866, 
pointing out the necessity of so laying the two cables that 
when grappling for the one the other might not be 
accidently hooked and broken. 

All these things have come to pass. While the deep- 
sea portions of the cables have all along, so far as the 
directors let the public know, been in good condition, the 
lengths close off Newfoundland have been cracking and 
breaking with chronometrical regularity from the very 
first, and year by year cable-repairing ships have been 
at work on the spot, with all the regularity of the cod- 
fishers. And they will probably have to persevere in this 
interesting work until they lay down a length of good thick 
cable at this place. Why has the Anglo-American Tele- 
graph Compan¥ not done this before? Is it from unwise 
stinginess? Is it from want of intelligent and competent 
pea, mpeg to advise and assist the directors? There seems 
to be a sad deficiency of brains somewhere. 

The last breakage of the 1866 cable took place about 
three months off the Newfoundland coast. While 
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fishing for the faulty cable last November it is sup 





that the second one was accidentally hooked and broken ; 


so now both are silent. A vessel is now out fishing 
for them, but whether there is a supply of good thick 
cable on board we do not know; if not the Atlantic 
cable fishing season will come on again next year with its 
usual certainty. This cable repairing work is a difficult 
task, requiring the greatest engineering and naval skill ; for 
it is obviously no easy task to keep a ship statfonary over 
one spot, amid shifting winds and currents, while a splice 
is being made, Captain Blacklock has had more experience 
in this work than any living man; we do not know whether 
itis he who will repair or attempt to repair the present 
faults, but we trust that those attempts will be successful, 
and that on the way home he and the crew will not be 
troubled by ghosts, who, according to published statements, 
were very busy on board the ship on his way home from 
his last expedition. 

Notwithstanding the shortcomings pointed out in this 
article, the Atlantic Telegraph directors and workers have 
done useful and noble work ; they have not only laid good 
cables, but proved that in deep water they are durable. 
Probably, as iron is quickly eaten away by sea water, they 
might be durable had they no iron sheathing ; if so, the 
deep-sea cables of the future will be vastly cheaper than 


| those of the present day. 





LEGISLATION UPON STEAM BOILERS, 


ELSEWHERE we give the first portion of a summary we 
have prepared of the proceedings before the parliamentary 
committee, who were charged with inquiring into “ the 
cause of steam boiler explosions, and as to the best means 
of preventing them.” In the last and the previous session 
bills were introduced on the subject by Mr. Sheridan ; 
but they were threatened with opposition by Mr. Hick, 
and they were not proceeded with. Late in the last ses- 
sion Mr. Hick moved for and obtained the committee 
which has not yet completed its work. He was greatly 
aided by a letter, which he quoted in the House, and a 
copy of which he had forwarded to every member. The 
writer of the letter was Sir William Fairbairn, who has 
long taken great interest in the subject, and who, as the 
president of the Steam Users’ Association, had memorial- 
ised the Home Secretary, urging the importance of 
coroners’ inquests being made somewhat more effective 


for good than in the ma'ter of boiler explosions they have 
generally proved, Sir William’s representations to the 
Home Office, it is reasonable to infer, had much influence 
with the Home Secretary, who, when the committee was 


nominated, promised legislation at an early date. 
Noting, therefore, the circumstances under which and 
by whom the committee was obtained, it is not a matter 
for surprise that the committee should be pervaded 
with a strong Lancashire element. A reference to the 
names of members given in our synopsis of the evidence 
will show that out of the whole committee of fifteen 
members, ten were from what is known as the Lanca- 
shire district. To the same set of circumstances is, 
no doubt, to be traced the fact that of the sixteen witnesses 
examined ten were from the same part of the kingdom. 
At the same time, even a cursory study of the evidence 
will demonstrate that there was every desire to obtain a 
full investigation of the subject; while the determination 
of the committee, thus far, is conclusive that a wider in- 
vestigation and further suggestions are needed. The com- 
mittee, having “considered the matters to them referred,” 
agreed to the following report :—* As your committee 
cannot satisfactorily complete their inquiry during the 
present session, they have agreed to report the evidence 
they have taken to the House, and to recommend to them 
that the committee be reappointed early next session to 
complete the inquiry, and to report thereon.” Everyone 
who has given attention to steam boiler explosions must be 
fully aware bow much we are indebted to Sir William 
Fairbairn for his useful information as to the simple and 
plain causes which lead to explosions, as well as for his 
patient investigations to ascertain the strevgth of boilers 
and boiler flues. Than Sir William, no one, therefore, was 
more fitted to be first called by the committee. It is, there- 
fore, worthy of note that one of the chief arguments used 
by: Sir William Fairbairn in arresting the attention of the 
House, antecedent to the appointment of the committee, has 
been frequently misquoted, if, indeed, it was not misunder- 
stood in the House itself. In his letter to Mr. Hick Sir 
William stated that three times as many persons are killed 
by boiler explosions as there are passengers killed on 
railways from causes beyond their own control; and 
yet a certain amount of Government inspection of rail- 
ways has been in vogue some years. Somebow, it had 
come to be thought that the aggregate of deaths by railway 
accidents and steam boiler explosions respectively were 
here compared. Such a conclusion is altogether erroneous. 
The average of deaths by boiler explosions is seventy-five 
a year; in truth, a much more serious result than ought to 
ensue on the working of even the one hundred thousand 
boilers that are now almost constantly under steam iu this 
country. But let it be distinctly borne in mind that the 
statement as to the deaths upon railways relates to deaths 
of passengers only, and deaths of passengers from causes 
beyond their own control. No reckoning is made of fatal 
accidents to passengers who might have avoided particular 
fatality to which they ultimately succumbed; nor are 
there included the great number of deaths of railway ser- 
vants. These latter, it is tolerably well known, far exceed 
the total of deaths of passengers. In respect of colliery 
accidents, the aggregate of about eleven hundred deaths 
with which the country is annually startled is not, asa 
rule, run up by the terrible disasters which kill the work- 
le in holocausts of 100 at a time, but to the accidents 
7 alls of roof and the like that are of almost daily occur- 
rence in every district. So, likewise, in relation to rail- 
way casualties, they are not the great collisions, with it 
may be seventeen or twenty victims, but the often happening 
misadventures which necessitate the ap to travellers 
for help to the widows and orphans of deceased servants 
of the several companies. The truth is that the deaths 
from all causes by railway accident are a total three times 
that rtaining to boiler explosions. 
Sir William, as was to have been expected, repeated before 
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the committee what he has so often said before coroners, 
that the causes of boiler explosions are easy to 
detect, and that the surest way to do this is careful 
personal examination of boilers in every part. Go- 
vernment, in his opinion, should make inspection of 
boilers compulsory, but that they should leave the 
carrying out of a system of inspection to the owners 
themselves. Mr. Fletcher was at one with Sir William 
Fairbairn, and elucidated the means by which the steam 
users might conduct a system of general inspection under 
the authority, but apart from the direct control of Go- 
vernment. ‘his may be briefly described in his own 
words as a sort of “ Steam Parliament,” elected by the 
steam users, having a vote for each boiler, and that they 
should have offices in every district to carry out the inspec- 
tion. The whole plan proposed will be found in the words 
of the projectors in another column. Our object is not to 
discuss either it or any other of the plans suggested by 
the other witnesses, By and by we hope to say something 
about the practical impediments to geveral inspection, and 
the points upon which further information is desirable and 
necessary. Meanwhile it is interesting to note the views 
which are held by men, who, alike in a scientific and com- 
mercial sense, have had much to do with the sabject under 
investigation. Like the two gentlemen already named, 
all the chairmen and engineers of the other inspection 
companies believe in inspection being the great cure; 
and they were pretty much supported by the views of the 
witnesses who were not examined because of their connec- 
tion with such associations. In the view of nearly all, 
boiler explosions might be prevented by inspection, be- 
cause they resulted from simple and well-understood 
causes. But nearly every witness differed in his view of the 
means to be used to make inspection universal. No wonder, 
therefore, that the committee could arrive at no such con- 
clusion as should terminate their labours. Under such 
circumstances it was evidently the wisest plan to adjourn, 
publish the evidence, and ask for further information and 
more suggestions. Our readers who have views upon the 
subject would do well to peruse the evidence we place before 
them. Their own opinions will thereby, it may be con- 
cluded, be either strengthened or meditied, and they may 
be in a position to aid the committee at its next sitting 
with suggestions which may go far to influence the course 
which Parliament will take when a report with which they 
can deal shall be laid before them. ‘The evidence of such 
a man as Mr. Nasmyth will be perused with especial 
interest by every reader of THE EnGINerEr. 
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Link Motion and Expansion Gear Practicaily Considered. By 

N. P. Buren, Engineer. London: kK. and F. N. Spon. 1870, 
Tue functions performed by the valves which admit 
and discharge steam to and from the cylinders of steam 
eugines, are so simple that at first sight there is appa- 
rently no room for complexity in the mechanism used to 
operate them; and we have Jittle doubt but that many of 
our readers knowing something, but not all, about steam 
engines will be surprised to find from an examination of 
the book before us, that there is scarcely any other depart- 
ment of the mechanical arts in which such complicated 
gear is to be met with as that employed in actuating the 
These valves may be classed 
Firstly, those in which the 


valves of steam engines. 
under three heads or types. 
orifices or ports are opeued and closed at the proper times 
by introducing into them or withdrawing from them stops 
or plugs, usually made with conical faces; these are 
known as puppet valves. Secondly, those in which the 
ports are opened and closed by the reciprocating motion of 
flat plates of metal, or their equivalents, known as slide 
valves. And, thirdly, valves which are all greater or 
smaller modifications of the common stop-cock, and, like it, 
rotate in cylindrical cavities fitted for their reception. 
Valve gear is required to give motion to all these forms of 
valve, and in all cases its functions are discharged when 
it imparts a motion of reciprocation to some part orparts in 
connection with the valve proper. Thus, the puppet valves 
of the Cornish engine have to be lifted up and let down 
again at stated times ; slide valves simply move back- 
wards and forwards like a piston in a cylinder; and cock or 
rotary valves are usually put in motion by some recipro- 
crating member of the complete machine, which causes 
them to rotate wholly or partially. The motions, there- 
fore, to be imparted to any valve are extremely simple so 
far as the valves are concerned. How, then, does it happen 
that valve gear ranks among the most complicated me- 
chanism in existence—so complex, indeed, that a thorough 
investigation of some arrangements actually in use, taxes 
the utmost skill of the most experienced mathematicians of 
the day? The answer is ready to our hand, though it is 


often overlooked by young or essentially practical 
engineers. Although the motion to be imparted to 


the steam valves of engines is extremely simple, it is 
essential! to the proper operation of the machine that 
this motion should only take place at particular times, 
or at given velocities; and it also follows from the 
conditions under which valves operate, that these periods 
of action or inaction and their duration, or the velocity 
and position of a valve at any given moment, must bear a 
definite relation to the position of the piston within the 
cylinder, which relation is in nearly all cases necessarily 
alterable as the conditions under which the engine works 
vary. But the relations between the piston and the crank 
or other prime mover of the valve gear never alter; and 
we find, therefore, that all the complication which has 
been introduced into valve gear has been rendered neces- 
sary by the desire to render the relations existing between 
the motion of the valves and the piston, susceptible of mo- 
dification, while the first mover—that is to say the crank in 
rotative and the plug-rod in Cornish engines—maintains ih 
all cases a motion which is unalterable in speed and direction 





as regards the steam piston. Valve gear is intended, then, 
to enable us to use movements, modifiable as to time and 
place of motion, of certain working parts in connection with 
a source of motion which cannot modified as regards 
either time or place. The sound mechanician, even though 
he have no practical acquaintance with the steam engine, 
will see iv the foregoing proposition an ample tield for the 
exercise of ingenuity and mathematical skill. To illustrate 
our meaving, we may select the ordinary slide valve 
worked direct by a single eccentric. Nothing can be 
simpler. But the moment we desire to make it possible 
to reverse the engine, that is to say, to modify the relations 
which exist between the position of the crank in its path of 
rotation, and of the slide valve in its path of reciprocation, 
we find it essential to introduce mechanism for which no 
necessity existed before. The task which Mr. Burgh has 
undertaken is simply to describe.a number of the best 
varieties or types of mechanism commonly called valve 
gear, designed to solve the problem the nature of which 
we have indicated. The most cursory glance at the work 
under notice will show that the received combinations of 
mechanism employed iu workivg valves of steam engines 
are extremely numerous ; but Mr. Burgh has very pra- 
dently, as he tellsus in his preface,winnowed the wheat from 
the chatf as far as possible, and selected from a multitude 
of inventions about as numerous as the grains of sand in a 
haudful taken up on the sea-shore, “Only one hundred and 
thirty being wortby of notice in the historv of the prac- 
tical application of valve gear to steam engines, added to 
which 1 have illustrated ever fifty examples of valves, 
many examples of cam, lever, and crank motions, starting 
gear, &c., making in all over two hundred and twenty 
examples as used from the year 1775 to the year 1870, or a 
period of nearly one hundred and tive years.” 

The volume before us consists of 220 pages of text, 
printed in admirable type on excellent paper, a capital 
index, and no fewer than seventy-two lithographed plates 
—many of them folding—illustrating the best modern 
practice, and for the most part—if not, indeed, in all cases 
—prepared from the working drawings of such firms as 
Penv, Maudslay, Hawthorn, Harvey and Co., Rennie, Xe. 
&e. Nothing at all resembling this collection of drawings 
has ever been published before. Not ouly are the litho- 
graphs executed with great care to a reasonable scale, and, 
with a very few exceptions, with great clearness and ab- 
sence of confusion and overcrowding, but they constitute 
an epitome of modern engineering practice to which 
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steam engine were worked automatically, about the year 
1711. o description of Potter's gear has ever been 
published, which is a matter for regret; a drawing of the 
“scoggan,” with its “ ec emregsing «A which Desagulier 
term “perplexed” would ptove an interesting contribu- 
tion to the archeology of the steam engine. The “ seoggan” 
had, however, but a comparatively short-lived existence; his- 
tory is silent, indeed, as to whether it was fitted to any other 
engine but that put up for Mr. Back, of Wolverhampton, to 
which it was first applied by its youthful inventor; yet there 
isreason to believe that it must have been fittedia other cases, 
inasmuch as nothing better was known till the year 1718, 
when Mr. Henry Beighton introduced the plug-rod in 
an engine which he had built for himself in Newcastle- 
on-Tyne. No further improvement’ appears to have been 
effected until the year 1769, when Smeaton built his first 
engine, and slightly moditied Beighton’s gear. Six years 
subsequently he constructed another engine, the valve gear 
of which contains many features more or less similar, 
except in small matters of detail, to the modern Cornish 
valve gear. Next came James Watt in 1788; making vast 
improvements on all that had gone before. Then followed 
Murdock with the long D slide. About this time, too, 
various cam motions were introduced for actuating valves, 
which our author fully illustrates; and after Murdock 
came the deluge—in other words, a whole host of inven- 
tions which appears to have flowed into the Patent Office 
without pause from 1788 to the present moment. Our 
author has done all he could to select only the best of these 
for illustration and description, and, as we have already 
stated, he has been fairly successful. - Unfortunately he 
has omitted one of two forms of valve gear which 
have given admirable results: notably, Fairbairn’s 
cam plate double-beat valve gear, fitted in the old 
Saltaire beam engines, and in many other engines; 
while, on the other hand, he gives no fewer than fourteen 
lithographed plates and several wood engravings of Corliss’ 
gear. It is doubtful if any more comples systems of me- 
chanism were ever largely employed to admit steam to and 
discharge it from cylinders than those designed by Mr. 
Corliss and his “ improvers’”— to what good end we are 
unable to state,for we cannot find that Corliss engines have 
ever proved themselves to be better in any way than other 
engines with less complex gear, and equally well designed 
and made in other respects. 

While we are upon the subject of complication of valve 
gear, it may not be amiss to bring before our readers two 


the designer of steam engines has only to turn if he | examples—one of complexity and the other of simplicity— 


wishes to know what has been done before his time, | contained in the volume before us. 


what is being done at this 
moment, and what he ought to 
do. Mr. Burgh has given mavy 
collections of drawings to the 
world, of which we have had 
occasion to speak highly, but he 
has done nothing so deserving 
of praise as the collection, pre- 
paration, and publication of this 
set of lithographs. We regret 
that we cannot speak so highly 
of the woodcuts, with which the 
text is profusely illustrated ; as 
specimens of the wood engraver’s 
art they leave nothing to be 
desired, but in too many cases 
Mr. Burgh, to save space, has * 
crowded so much into a small 
block that however intelligible 
the result may be to him, it 
is eminently unsatisfactory to 
others.. As examples of our 


meaning we may cite the engraving of Smeaton’s valve | 


gear, page 7, which is hopelessly confused; of Liébnitz’s 
valve gear for oscillating engines, page 125; Holcroft’s 
gear, page 166; Dawes’ double port valves, page 177; and a 
tewothers. If these things were worth engraving at all, they 
were worth engraving to a reasonable scale. As they 
stand, the reader must use a magnifying glass to make out 
the details; on the other hand, it is fair to state that no more 
admirable woodcuts have ever been published than those 
of Watt’s link motion, page 88, Penn’s slotted link motion, 
page 90, or Maudslay’s link motion, page 92. In preparing 
these Mr. Burgh left himself sufficient space, and the result 
is quite satisfactory. f 

The letter-press of the volume begins with a short and 
sensible preface by the author, which is succeeded by a 
history of the invention of the link motion. We shall not stop 
to consider this; itis simply an embodiment of much that Mr. 
Burgh has already stated in our correspondence columns. 
He regards Mr. Howe as the inventor of that combination 
of mechanism which has long been known to engineers as 
“the Stephenson link,” and adduces many facts in evidence 
of aclaim, about which the only thing which appears to 
be certainly known is, that Stephenson did not invent the 
link motion, although it has for so many years borne his 
name. This historical notice may be considered as form- 
ing something extraneous to the main body of the work—a 
species of appendix bound up in the front of the volume 
iustead of atthe back—and it needsnofurther notice from us. 

In his first chapter Mr. Burgh considers “ The principles 
of the action of steam working valves.” It is, for the most 
part, an explanation of the meaning of the words, “ lead,” 
“cut off,” &., and will, no doubt, prove useful to tyros. 
Chapter II. contaius the history of the practical applica- 
tion of valve gear. ‘This is the most important portion of 
the book, containing one hundred and eighty-four pages, il- 
lustrated by no fewer than one hundred and eighty-six wood 
cuts. On the whole, Mr. Burgh has done his work in this 
chapter in a very satisfactory way. We cannot find 
that he has omitted — with one or two exceptions — 
to mention any form of valve gear possessing much 
value; aud his language is for the most part explicit and 
free from certain defects of style which seriously mili- 
tated against the value of one or two previous works 
written by him. As a matter of cotirse he begins 
by mentioning the boy Humphrey Potter, who invented 
the first known arrangement by which the valves of a 
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Torner’s VALVE GEAR. 
annexed engravings as identical with those published 
by Mr. Burgh. The first is the valve gear, designed, 
patented, and fitted in the Greek gunboat King 
George, by Mr. Henry Turner about three years ago, 
intended to work a pair of compound cylinders, 
with a single eccentric giving an invariable lead and 
point of exhaust whatever the position of the link. We 
frankly confess that we have not attempted to master the 
action of this wonderful combination of mechanism. It 
must suffice to state that Mr. Burgh has taken considerable 
pains to explainit. The gear was a complete success and 
a total failure. In other words, the action of the slide 
valves was practically perfect, but the gear was so 
complex that it could not be kept in order, and 
still worse, it was only in certain positions of the 
crank that the engine could be reversed at all. 
As a contrast we give an engraving of the valve gear 
with parallel motion used as far back as 1862 by 





Warts’ Vatve Gear. 


Messrs. Watt; no comment is necessary, The relative 
merits of each form of gear will be apparent in a moment, 
if to no one else, then to the sea-going engineer. 

It would be impossible to consider, however hastily, 
even a small number of the arrangements of gear which 
Mf. Burgh has illustrated; we have said enough to indicate 
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the general character of the work, and it must suffice | 
now to add that’ the third and concluding chapter | 
is devoted exclusively to a consideration of the geo- 
metrical principles of the action of eccentrics and 
link motions, profusely illustrated both with lithograph 
eets and wood cuts. ‘The subject has been fully dis 
cussed before by several authors, as for example, by Pro- 
fessor Zeuner, Mr. D. K. Clark, Mi. Slade, and others; 
but this fact in no way detracts from the werits of Mr. 
Burgh’s chapter, which is very simple, avoids all mention of 
abstruse questions, such as “ missing quantities,’ aud yet 
contains enough of matter, illustrated by examples of 
valve-gear in actual work, to enable the student to master 
the principles on which valve-gear should be designed. 
We shall conclude by stating that the get up of the 
work, as regards type, paper, and binding, fally maintains 
the reputation of the publishers. Uf the merits and 
demerits of the engravings we have already spoken. 


Tables for Setting out Half Widths on Railways, Roads, Canals, 
and other Public Works. To be applied in Field Work without 
any previous Calculations. By J, S. O.ver, Civil Engineer, 
Author of “ Tables for Setting out Curves.” London: K. and 
F. N. Spon, 48, Charing Cross. 1870. The right of translation 
is reserved. 

In order to use these tables, which have necessitated con- 

siderable labour in their calculation, the natural slope of 

the cross section or the angle of its inclination, must be 
determined. Engineers never care a single jot about these 
two particulars. All they require is the longitudinal 
section of a line, the cross section, and the depth of cutting 
or height of embankment at each chaiu’s length. This 
last can only be known after the formation level is 
ruled in, that is, after the chief engineer has laid duwn the 
gradients. The cross sections haviug been obtained, which, 
unless the ground is very rough, is done by three sights 
with a level, one on the centre stake, and one to the right 
and left of it, they ure plotted on section paper, which 
saves all trouble of scaling. The depths and height are 
then laid down, and the slopes ruled in. The intersection 
of these lines with the ground line gives the half width. 
An assistant makes out a list of the several half widths, 
goes down to the field, sets them off, stakes them out, and 
the jou is done. Nothing is more simple, more accurate, or 
more expeditious, Our author admits in his preface that 
the usual method is “a simple and certain, though a tedi- 
ous process.” We beg to differ altogether from hiuw, and 

are perfectly certain that the use of the tavles would be a 

much more tedious process. Unless the base happeus to 

be exactly 30ft., and the depth or height 60ft., the tables 
in question are useless without a preliminary calculation, 
which involves the property of similar triangles, requires 

a reference to the tables themselves, as well as to a table 

of constants, and the employment of seventy figures. 

in the recoguised method we have described there is not 
an iota of calculation required, and the only figures neces- 
sary to be written down are the half widths them- 
selves, which are obtained by simple iuspection from 
the section paper. Our author in the title remarks 

“without any .previous calculation,” and yet at page 7 

demonstrates the necessity of employing the tedious and 

elaborate piece of arithmetic we have drawn attention to. 

It is difficult to comprehend what the book is intended for 

and we regret to express our fears that it will not realise 

the author's anticipations. 


Estimates and Diagrams of Railway Bridges for Turnpike, 
Public, and Occupation Roads, in the Embankments of Double or 
Single Lines and Cuttings of Double Lines, with Formula for 
Calculating Quantities in Skew Structures, kc. ; also Culverts of 
Various Dimensions, and Station Buildings. By J. W. Grover, 
Member of the lustitute of Civil Engineers. Second Edition, 


enlarged. The diagrams lithographed by Robert J. Cook 
and Co., 29, Charing Cross, S.W, London: E. and F. N, 
Spon. 1870. 


However great a genius a man may be, or whatever power 
of originality he may possess, it is rarely worth his while 
to neglect the value of precedents. In fact, in ordinary 
routine work there is scarcely any room for originality, 
unless experimeuts be made with untried materials. There 
is such a number of examples cut and dried that research 
is the only thing needed to enable any engineer of ordinary 
intelligence to make a decent design for a railway bridge 
or viaduct. The carrying out of the design is another 
matter; but, provided the foundations be good, and proper 
superintendence be exercised over the work, there is 
not much fear of avy difficulties arising. In the com- 
pilation of drawings before us there is an abundance of 
examples of bridges, culverts, and stations, all drawn to 
scale with figured dimensions, so as to leave scarcely any- 
thing for the engineer to do but to make a fair copy of any 
particular one that will suit his purpose. Throughout 
the volume two prominent descriptions of over bridge 
designs in cuttings are selected for illustration, one in 
which there is a centre arch with two side arches, and the 
other in which the side arches are replaced by straight- 
back wing walls. The latter type is the one we prefer in 
all instances in which there is any doubt about the charac- 
ter of the foundations. When the excavation runs through 
loose stuff it would be impossible to found the side arches 
so near the surface of the ground. Jt is questionable 
whether there is any real utility in repeating drawings in 
cases where the difference in depth of cutting is onlyja couple 
of feet. For over bridges in embankments, splayed 
wing walls are of course adopted, although we cannot say 
we admire Mr. Brunel’s system ef construction. The 
drawings of the stations, although most of them are on a 
smnall scale, are likely to prove of great use, especially to 
engineers who are frequeutly reqnired to design small sca- 
tions, and are not very well up to architects’ work. A 
second edition of Mr. Grover’s book proves that it has 
been appreciated, and it will be found a handy volume for 
reference. The plates are carefully and clearly lithographed, 
and attention has been evidently bestowed upon the print- 
ing, lettering, aud figuring dimensions, points which are 


often neglected in works of this description, 





Cassell’s Technical Manuals: The Elements of Practical Perspec- 
tive. By Extis A. Davipson. Author of “Lineal Drawing,” 
“ Projection,” “ Drawing for Carpenters and Joiners,” “ The 
Animal Kingdom,” “The Uses of Plants,” &. &. London 
and New York: Cassell, Petter, and Galpin. 

Tue difference between professional and non-professional 

or artistic drawings may be summed up in the remark 

that the former are delineations in plane projection and 
the latter in perspective. The former is a correct repre- 
sentation to any scale on a single plane of what the actual 
object is; the latter of what it appears to be. Instructiouin the 
art of perspective drawing is one of the points in which our 
course of technical training is singularly deficient. There | 
are comparatively very few engineering draughtsmen who 
can put an object correctly into perspective. We know of 
many instances in which, after draughtsmen had been | 
engaged, and been requested to make a perspective drawing, 
they not only knew nothing whatever about it, but cou- 
sidered it not to come within their province. They 
appeared as much surprised at the request as if they had 
been expected to play the violin. It is true that engineers 
rarely make use of perspective drawing, although occa- 





sionally it is very advantageous to employ isometric perspec- 
tive, but no architectural draughtsman can be considered 
properly qualified unless he is well up io perspective. The 
little manual on our table is intended as a sequel to one 
or two volumes formerly published on collateral subjects, 
and although it may be studied by itself, yet the wiser 
plan for the student, and the best in the end, will be for 
him first to master the “ Linear Drawing” and “ Projec- 
tion,” and then take up “ Practical Perspective.” ‘The 
name of Mr. Davidson as the author of numerous 
volumes of Cassell’s series is too well known to need any 
further mention. He has done, perhaps, as much as auy 
man to popularise scientific instraction, and place subjects 
which are sometimes of rather an abstruse and compli- 
cated nature within the limits of the attainment of any 
person of average intelligence. Nearly every one now 
learns drawing, and every one who learns drawing ought 
to learn perspective. Whoever intends doing so cannot 
find a better medium for acquiriog that knowledge than 
the volume under notice. Atteution to the text and 
the reproduction on a large scale of the diagrams, are all 
that is needed to enable the student and the amateur to 
| become thoroughly conversant with the subject. 





APPLIANCES FOR THE MEASUREMENT OF 
INTENSE HEATS.* 
By Mr. BenJaMin Forn, of Thoraaby Ironworks. 


On account of the impossibility of applying any known modi- 
fication of the thermometer to high temperatures, it occurred to 
the celebrated Musschenbroek, about the middle of last century, 
to employ the expansion of solid rods of metal ; and he gave to 
his invention the name of ** pyrometer,” which literally means fire | 
measurer. As the expansion of most solids is extremely minute, 
it became necessary to devise some method of rendering it easily 

erceptible. Musschenbroek’s pyrometer consisted of a metallic 
om about six inches in length. One extremity was fixed, while 
the other was left free to advance as the metal elongated from the 
effect of several spirit lamps placed beneath, charged always with 
the same quantity of highly rectified spirits of wine. The advance 
of the movable extremity gave motion to a wheel and pinion, | 
which drove an index over a graduated circle, each degree corre- 
sponding to a linear expansion of one 125,000th part of an inch. 

This instrument was improved by Desaguliers, who substituted 
fine cords and friction rollers for the wheel and pinion. The 
changes which he made very much increased the delicacy of 
Musschenbrock’s instrument. 

To Musschenbroek’s pyrometer succeeded those of Elliott, 
Graham, Smeaton, and that of the celebrated self-taught 
mechanician and astronomer, James Ferguson. These, like a 
number of others which have since been constructed, evince but 
little originality in principle. A bar of metal, or in some cases 
two bars of different metals, are subjected to the action of heat ; 


| 
| scale placed at a considerable distance in front of the telescope. 
| It will be seen that in this arrangement the expansion of a rod 
| might be magnified to almost any amount. Those who may wish 
| to go into the detail of Laplace’s method will tind an account of it 
| in Watt’s Dictionary of Chemistry, where is also given a table of 
| the expansion of different substances experimented upon. 
Troughton, the celebrated instrument maker, constructed a 
pyrometer which was like Laplace’s in principle, only that instead 
of a telescope he employed a spirit level, the deviation of which 
from the horizontal determined the expansion of the metal. 
Passing over the pyrometers of De Luc, Borda, and Ramsden, 
combinations adapted to temperatures intended to regulate the 
expansions of rods used for measuring the base line in trigono- 
metrical surveys, we come now to the celebrated pyrometer of 
Wedgewood, with regard to which it will be necessary to go some- 
what into detail. Wedgewood took advantage of the property 
which clay has of contracting by heat, and remaining afterwards in 
a state of contraction. It is scarcely necessary before au audience 
like the present to say that this property is not, strictly speaking, 
an exception to the general law of expansion by increase of tem- 
perature. Clay is not a homogeneous substance, but rather a 
mechanical mixture of alumina, silica, and frequently other earths ; 
these, by the influence of heat, are brought into more intimate uvion, 
»d therefore their total bulk is diminished, until a temperature 
suiivicatly high to partially fuse them, that is, to convert them 
into a homogeneous mass, is applied ; beyond this the substance 
obeys the general law of expansion by heat. Wedgewood em- 
ployed cylinders of fine porcelain clay, slightly flattened on one 
side, as seen in the drawing (Figs. 3 and 4). These are made by 


































































































the minute expansion is multiplied, and thereby rendered pressing the clay into aniron tube. It was found, after repeated 
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PYROMETER 


appreciable by the intervention of a succession of levers, or a | 
system of wheels and pinions or pulleys. Supposing this inter- 
vening machinery to act with perfect accuracy, and that increments 
of heat are at all times proportional to the expansion of the metals , 
operated on, then all that could be desired in the shape of a pyro- | 
meter would be obtained. But where levers, wheels, pulleys, , 
&¢., are employed, there must be considerable liability to error 
from flexure, obliquity of action, and other causes which will be 
alluded to in another part of this paper. The master mind of | 
Iaplace—the Newton of France—conceived the idea of rendering 
the expansion of a rod of metal apparent to any desired extent, 
without the intervention of levers, &c. His instrument was so 
arranged that the expansion of the metal deflected a telescop 
from a certain position. The actual expansion was deduced from 
the extent of this deflection, which was read off upon a graduated 
*Read before the Cleveland Institution of Engi 
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trials, that the pieces of clay contracted more and morefin a uni 
form ratio according to the degree of heat communicated to them 
and permanently retained this contraction. By applying them 
when cold to a scale an indication of the degree of heat was ob- 
tained. The scale employed by Wedgewood consisted of two 
brass rods jin. square and 2/t. in length, fixed to the same surface 
of a flat brass plate convergingly, so that they were distant at one 
end just five-tenths of an inch, and at the other three-tenths of an 
inch, For convenience sake the rods are usually divided and 
fixed as in the drawing (Fig. 1), forming two nearly parallel 
grooves ; the degree of convergence is scarcely perceptible on the 
drawing. The whole ee is divided into inches and tenths, 
making 240 deg. in the whole scale ; the higher the temperature 
to which the bit of clay has been exposed the farther it will slide 
on the scale. Wedgewood estimated the value of each degree of 
his scale at 130 deg. Fah., and he reckoned that the zero of his 
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scale corresponded with 1077 deg. Fah. It has been proved since 
that the deductions of Wedgewood were far too high ; for in- 
stance, he makes the temperature at which cast iron begins to 
melt to be 17,977. But asa simple method of measuring expan- 
sion it can scarcely be surpassed, and there is no doubt it was an 
instrument well adapted to the purposes of potters, to convey 
some idea of tie relative heat of their furnaces. Let us pass over 
the metallic thermometer of Regnier and the platinum pyrometer 
of Guyton de Morveau, which last instrument, from its indica- 
tions, proved that the results obtained by Wedgewood were too 
high, and that the commencement of his scale should have been 
517 deg. instead of 1077 deg. More recent investigation has shown 
that this also cannot be depended upon as being correct. Morveau 
appears to have taken great pains to connect the scale of his pyro- 
meter with that of Fabrenheit, and there is no doubt he is nearer 
the truth than Wedgewood 

We come now to the invention of the late Mr. Daniell, Pro- 
fessor of Chemistry, King’s College, London ; his pyrometer was 
first described in Brande’s Journal, and for it the Rumford medal 
was awarded to him by the Royal Society. It consists of two 
distinct parts—the register and the scale. 

Fiz. 5 represents the register, which is a blacklead tube closed 
at one end, Into this tube a rod of platinum is inserted (or other 
refractory metals may be used, provided the scale is arranged to 
suit their expansions) and pushed to the bottom; above it is 
placed an index B, which is pushed down into contact with the 
bar, and kept somewhat tight by means of an oval hoop of pla- 
tinum C. This grips it between two wedge-shaped oy ange 
fixed to the cylinder. When the bar expands from the heat to 
which it has been subjected the index is pushed up, but remains 
in its place when the bar contracts. Thus, by an arrangement 
similar to the maximum thermometer, the expansion of the bar 
may be determined. It will be easily seen that the index B (neg- 
lecting its contraction since it is small) will remain pushed out by 
a quantity which represents the difference between the expansion 
of the bar and the tube containing it. As an example of some of 
the results obtained by this instrument, Dauiell fixes the melting 
point of lead at 609 deg., of zine at 658 deg., red heat in full day- 
light 1000 deg., cast iron 3479 deg. Fah. 

Daniell discovered an error that exists in all pyrometers whose 
scales depend on the expansion of metal or a combination of 
metals, viz., that after they have been exposed for some time to 
high temperature they no longer give the same indication. He 
found that his pyrometer after being used several times would not 
come back to zero, but remained permanently contracted, and 
this is the source of error alluded to in the former part of this 
paper. Daniell was the first to candidly acknowledge this, and it 
is now admitted by all men of science that where accurate results 
are required pyrometers on this principle cannot be relied on for 
correct indications of high temperatures. There is a gentleman 
present, viz., our honorary secretary, who lately instituted an 
elaborate series of experiments, and arrived at the same conclu- 
sions. You will find his experiments detailed in his paper on 
boilers. read before the Iron and Steel Institute, in South Wales, 
September, 1570. 

We come now to the most important part of this paper, that 
to which the foregoing has been simply an introduction, viz., our 
present means of measuring the temperature of the heated air 
supplied to blast furnaces. 

In reference to this part of our subject it is impossible to pass 
over Mr. Gauntlett’s invention; perhaps there is no pyrometer that 
lias been more extensively employed than this. 

It is so well known to the members of this Institute that it is 
unnecessary to occupy time further than to say that (where 
moderate temperatures are to be measured) it is allowed to 
be the most reliable of the sort depending on the expansion of 
metal, 

The application of the clock register supplied certainly a great 
desideratum, and is well worth the additional cost (which is con- 
siderable), as it enables one to know the temperature of the blast 
at any hour, and whether the costly heating apparatus has been or 
is in danger, and if the attendants have been doing their duty. It 
has often occurred to the writer that an electric clock arrange- 
ment, where one clock would serve for the pyrometers for any 
number of furnaces, would be an improvement. 

With regard to the pyrometers of Krauss and Bailey, the prin- 
ciple of both is the same as has been described, and there is the 
same liability to error. 

We have seen that serious objections exist to the use of pyro- 
meters that depend on the expansion of metals for their indica- 
tions. We come now to the consideration of quite a different 
method of measuring high temperatures. 

Two of these are on the table before you. They are both the 
invention of C. W. Siemens, Esq., F.R.S., and are certainly very 
beautiful applications of scientific principles. The method of 
using the first one is so well known to all present that it ie not 
necessary toexplainit. Its indications depend on the different 
capacities for heat in different bodies, or different specific heat as 
it is called; this was briefly explained in the previous paper by 
Mr. Bowron; it will therefore save time to consider at once the 
formula on which the indications of this instrument are based. 

A convenient and exact weight of some of the purer metals is 
taken—say copper—though platinum is tobe preferred. Call this 
weight C; let the piece of metal be immersed in a fluid whose 
temperature we know exactly by a good thermometer. It will 
give greater certainty if it is a fluid—oil for example—the tem- 
perature of which may be raised to at least 400 deg. Fah. Call 
this temperature T, allow the metal to remain long enough im- 
mersed to acquire the same temperature as the fluid, remove it, 
and plunge it at once into a quantity of water whose weight and 
temperature are accurately known. Call the weight of water W, 
and its temperature t; we must now see how high the metal raises 
the temverature of the water; call this T’. We can then ascer- 
tain the specific heat of the metal (which we will call §). 

_ W(T'—t) 
(T_T) 

We are now in a position to find the temperature of 
any furnace, flue, or hot blast. Let the piece of metal whose 
specific heat we have found (and represented by 8) be exposed to 
the heat of the furnace, or hot blast, whereof the temperature 
is required, until we are certain that it has the same temperature. 
Let it be withdrawn rapidly and immersed in a known weight 
of water, the temperature of which has been accurately measured 
by a good thermometer. Note the maximum rise of the ther- 
mometer, which we will as before call T'’. Then the formula for 
finding the temperature of the piece of metal before immersion in 
the water, and which of course is the temperature we are seeking, 

r i] 
(call it X) is as follows: X= ee xT 

This is the theory of Siemen’s valuable instrument, and it is 
perhaps the most scientific method of measuring high tempera- 
tures known at present. The instrument is furnished witha 
scale that is good enough for general purposes ; but where accuracy 
is required the above formula should be used. 

The other pyrometer alluded to as the invention of Mr. Siemens 
is based on the fact that the electric conducting power of a wire is 
influenced by its temperature. But it will be better to give the 
description of this apparatus in his own words. He says:— 





helical path has previously been cut, to prevent contact between 
the turns of the wire. The coil of wire, so prepared, is enclosed 


within a cylindrical casing of platinum if the temperature to be 
measured exceed a welding heat, or of iron or copper if lower 
temperatures only require to be measured. The two ends of the 
coil of wire (e) are brought out endways, and are attached within 
the protecting tube (f) to thicker leading wires of copper, 
insulated for a short distance by being passed through pipe-clay 
tubes, and further on by india-rubber or gutta-percha (7), termi- 





Then | 





nating at the measuring instrument, which may be placed at any 
convenient distance. This latter is of a peculiar construction, its 
characteristic feature being that the usual calculations necessary 
in determining electrical resistances by the Wheatstone or other 
methods are di pensed with, and a reading in degrees of a e 
scale is at once obtained by so placing .the index lever that the 
electrical current generated in a small battery (h) and passed 
through the measuring instrument, including the platinum wire 
of the pyrometer, produces a deflection of the galvanometer 
needle (k). . 

“* These degrees themselves do not express the temperature, but 
the temperature they represent is expressed by a table of reference 
which accompanies each instrument. The pyrometer coils itself 
with its protecting casing, may either be fixed permanently at 
points the temperature of which ought to be ascertained from 
time to time, or it may be introduced into a furnace through a 
door or aperture for only a minute or two, which time suffices to 
obtain a reading of the instrument. 

“The latter is the only practicable method where the tempera- 
ture to be measured approaches a welding heat, which would in 
time destroy the protecting case of platinum or any other mate- 
rial ; whereas the former method of fixed coils will be the most 
convenient for measuring the lower temperature of drying or 
annealing stoves, or of the hot blast supplied to blast furnaces. 

** At ironworks, with a number of hot blast stoves, a protected 
coil may be fixed within the hot blast tube leading from each 
stove towards the blast furnaces, and the leading wires from each 
of .these coils be brought into the office where the measuring 
apparatus would be placed. By such an arrangement the tempera- 
ture of the blast of each stove of the furnace could be measured and 
noted at frequent intervals by a clerk without leaving the office, 
and very perfect record and control be thus obtained. The cor- 
rectness of this instrument depends solely on the ratio of increase 
of electrical resistance in the platinum wire. With increase of tem- 
perature, this‘ rise is considerable, the resistance being increased 
fourfold by anyincrease of temperature from the freezing point to 
about 3000 Fah. The ratio of increase is, however, not uniform, 
but follows a parabolic curve which I have ascertained by a series 
of careful observations embodied in the table, and which form the 
subject of a separate communication to the Royal Society.” 











IRON PERMANENT WAY IN PRUSSIA. 
By T. A. Rocuussen, A.1.C.E. 

THE advantages of a permanent way wholly constructed of iron 
and steel, as compared with those partly posed of wood 
sleepers, have often been discussed, and are generally admitted, 
providing the following requirements can be fulfilled :—(1) Sim- 
plicity, efficiency, and cheapness. (2) Economicrenewal of wearing 
parts. (3) A system which allows the maintenance of railway to 
be reduced to a minimum of expense. If these three principal con- 
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ditions are not simultaneously met the simplest and least costly 
superstructure may become unadvisable, if it does not also combine 
the ts of ic maintenance and discards perishable 
material. Thus, in the search after the solution of the first point, 
were tried longitudinal sleepers of a flat, shallow T section, which 
lacked rigidity ; or intermediate supports of cast iron in the form 
of dishes, cups, snd massive chairs; the effect of all of which was, 
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under the most unfavourable circumstance of continuous support, 
to throw all the bearing work on the top rail only—in the first 
instance by the'distribution of the rolling load over a weak, shallow 


| base ; in the latter, by subjecting the load to pass over unyielding 
| substances, and cause a semblance of elastic movement, when 

** A platinum wire of known electrical resistance is wound upon | 
a cylinder (d) of fire-clay (see lithograph, Sheet II.), upon which a | 


ge Soe and up the inclines made by the flexibility of the top 
rail, placed upon intermittent supports of hard metal. 

Both systems were simple and cheap to make, but in rapidity of 
wear and cost of maintenance they offer no advantage over the 
wooden cross sleeper way, since, in order to obtain sufficient 
rigidity, by increasing the dimensions of the longitudinal wrought 
iron sleeper, that of the ve 4 rail, or lessening the distance apart of 
the cast iron sleepers, the first cost of either system would become 
so enormous as to oe the renewal of wooden sleepers, 
o—_ by interest or capital expended in providing heavy matter 
of material. 











nt that the true solution of the problem rested in 
e a, of the longitudinal wrought iron way by 
giving it such vertical strength as would permit it to remain elastic, 
that is to say, in along wave of vibration to transfer the impact 
of a heavy rolling road to the absorbing earth. The object in view 
has been reached by three different ways, alljof which, tried during 
a number of years, are rapidly extending, and were guided by the 
following considerations: The twelve years’ average life of the 
best oak sleepers (under all circumstances of a large or small 
traffic), the re-nailing, packing, and regulating necessitated by the 
influence of climate and temperature, and, finally, the fact that a 
top rail becomes useless (however heavy its section may originally 
have been) after half an inch of its head is worn off, absorbing 
together nine-tenths of the expense necessary to uphold a per- 
manent way, all point to this solution, that the form of sleepers 
should be such as in itself to approach indestructibility ; to incor- 
porate well with the ballast so as to make this combination a 
permanent understructure ; and, finally, or principally, in an 
efficient manner to bear every portion of the top rail. All 
systems agree in the consideration that great care must be 
taken in the formation of a good understructure, firstly, because 
it is important that, once made, it shall never be disturbed while 
renewals of upperstructure take place ; secondly, because its com- 
position can be such that, with an intelligent distribution of :ma- 
terials, it secures facility of drainage, and at the same time 
presents stability of base, both laterally and horizontally; 
in other words, it must not slide on curves or shift on gradients, 
and its homogeneity must absorb the pressure and vibration trans- 
mitted by the upperstructure. 

The ballast supporting the iron longitudinal way is therefore 
laid in a trench 18in. deep, about 30in. wide at the top, shelving 
to 15in. at the bottom, the sides of which are carefully rammed. 
The bottom of the trench is filled with large stone to a depth of 
6in.; broken granite, flint, or rock, form the next layer of 6in., 
and the remainder is ‘filled with clean (in preference river) gravel. 
These three materials lock well into each other, yet not so close 
as to check the percolation of water, and these side drains, p’ 
20ft. apart, provide a complete drainage of the roads; finally, the 
top of the ballast is well rolled down. 

Starting from this point, common to all, the differentiron super- 
structures have been made which in Prussia are known as the 
one-part system, Hartwich’s; the two-part system, Hilf’s ; the 
three-part system, Rochussen’s. And, while adopting a variety of 
forms, the two latter aim at excessive economy, bya small expense 
of maintenance and renewal, in preference to a low cost of first 
construction, while the former endeavours to combine cheap con- 
struction of way with a moderate expense of maintenance. 

Mr. Hartwich, the eminent engineer of the Rhenish railway 
system, in originating the one-part way (Diagram A), considered 
that the weight of the superstructure need not enormously exceed 
that of an ordinary 5in. rail of 78lb. per yard, since, by increasing 
the depth he gained etrength in a square ratio; he thus appor- 
tioned the weight vertically, and distributed the bearing power 
rather over a long than a wide rail base, putting the Qin. rails, 
weighing 92 1b. per yard, 25ft. long, direct in (not on) the ballast. 
The web of this section looks weak for its depth; but in the 
numerous experiments of breaking these rails the pressure was 
uniformly transmitted from head to foot, without buckling the 
web, which, therefore, is still capable of reduction. These rails, 
besides several experimental tracks, form the permanent way 
__etween Kempen-Venlo eleven miles and a-half ; Duren-Neuss 

wenty-eight miles; Coblenz-Neuwie, nine miles and a-half; 
and Neuwied-Troisdorf, thirty-three miles, frequently on gra- 
dients of 1 in 80, and on curves of 800ft. radius. They 
are held to gauge by tie bars (placed 6ft. apart) of l{in., 
and the cant of the rails is insured by the tapering sec- 
tion of the washers on either side of the web. The lengths des- 
tined to be put in curves are previously bent between rolls, and 
throughout the way the ballast is well boxed in between the rails 
up to the flange of the rail head. The fish-plates are 23in. long, 
secured by twelve bolts, and their great depth secures complete 
stiffness of joint ; the rails are of fibrous iron in web and foot, and 
have a fine granular head. The average contract price has hitherto 
been £11 per ton, and the proved durability of the system under 
very heavy traffic has inspired ironmasters with sufficient confidence 
to undertake a guarantee of five years. On the pioneering portion, 
Coblenz to Oberlahnstein, now in use for more than five years, 
no renewals or turning end for end have yet taken place. The cost 
of construction is as follows :— 

(A) One Part System (HarTwIicer). 

Tron rails of 7} metres = 24°7 English feet. 


_ It was ap 
increasing 


428 rails of 92 lb. per yard, 145} tons, at £11 .. -. £1600 
856 fish-plates, 25 Ib. each, 94 tons, at £10 10s. .. .. .. .. 100 
5136 bolts and nuts, 14 Ib. each, 34 tons, at £20 .. .. «. .. 70 
1070 tie rods (with nuts and washers), 24 lb., 1lj tons, at £18.. 207 

170 tons per English mile.. .. .. .. ee oe £1977 


| And thus far it contrasts favourably with the average cost of the 


present cross sleeper construc- 

tion in Prussia, as represented 

by 

(D) Friat-Botromep Sree, Rais 
or Six METREs. 


536 rails of 75 lb. per 
yard, 109 tons, at 
218 .. oe £1417 

2144 kyanised oak slee- 
pers, each 6s, 2d. 

1072 fish-plates, of 10 lb. 
each, 5 tons, at £10 .. 50 

2144 bolts and nuts, 
together, 1 ton, at 
BED cc 00 ce ce ce 20 

9648 spikes, 2} tons, at 
£16... oe oe co oe 44 


Per English mile .. £2208 


a 


677 


It would thus follow that not 
only is the whole expenditure 
of sleepers saved, but also the 
hindrance to traffic caused by 
their lifting and relaying. The 
uniform rigidity of the road 
secures a very profitable use of 
the traction power; this has 
never yet been accurately ascer- 


tained by the dynamometer, 
but it is apparent from the fact 
that one-half the number of 


men suffice to propel a loaded 
10-ton truck over Qin. rails as 
are required to do the same 

work over 5in. rails laid on cross sleepers. This rigidity causes 
some degree of hardness in teoneiing, which, however, is more 
heard than felt, and the ts of | tive stock show no 
evil effects of increased wear since the extended adoption of the 
one-part system of permanent way. The construction of the two- 
part system (Diagram B) was guided by the analysis of the work 
to be done by the component parts of the superstructure. 
Thus, the longitudinal sleepers when connected with the top rail 
should possess sufficient stability safely to carry the rolling load, 
and distribute its weight over a large base; the section of this 
sleeper ought to permit its being manufactured without difficulty, 
and present a form enabling it to take a firm hold in the — 
and thus counteract any tendency to slide or shift. The - i 
should be reduced to the smallest possible dimensions, thus allow- 
ing the use of the best material, and, by a minimum of weight, 
lucing the expense of rene The section of and foot 
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ought to facilitate a rigid fish-joint, and the fastening to the | 


sleeper must be simple and strong, while in all cases of relaying 
rails the sleepers need not be disturbed. 
. In Hilfs system (B), in use on the Nassau Railway, the above 
requirements have been so well fulfilled that, in the face of an 
increasing traffic and heavier engines (none less than 30 tons), 
the iron Vignoles rails of 78 lb. per yard have been advantageous! 
replaced by steel rails of 50 lb. per yard, as shown, together wit: 
the iron sleeper, in the Diagram B. It was first laid down for a 
length of 400 yards at and near the station Asmanshausen, with 
the i Toone ttern rails of 78 lb., on a curve of 1200ft. 
radius. Notwithstanding a deficient drainage or that ion of 
the line which lies in the little town, it stood so su ully the 
severe temperature of the winter of 1867, with the thermometer 
ing from 0 deg. to 10 deg. Fah., that the Prussian Government 
immediately resolved to put Hilf’s system to a very severe test, by 
using it in the construction of the second line of railway from 
Oberlahnstein to Ems, a distance of eight miles, on an easy gra- 
dient of 1 in 206, but entirely consisting of curves and counter- 
curves, the greater portion of which do not exceed a radius of 
1000ft., and most of which are about 850ft. This portion of the 
Nassau Railway, besides passengers, ordinary goods, and coal, bears 
the whole of the ironstone traffic from the Nassau mines to the 
Rhine, and the mineral trains are invariably made up of forty 
10-ton trucks, representing a gross load of 685 tons, running at a 
speed of nineteen miles per hour. 

The new branches from Limburg to Hadamar, five miles, and 
from Dietz to Hahnstetten, seven and a-half miles, have since 
been laid and are worked; the double line from Riidesheim to 
Biberich, sixteen and a-half miles, is in course of construction, 
that from Riidesheim to Oberlahnstein, thirty-five and a-half 
miles, and from Ems to Wetzlar, fifty-five and a-half miles, is 
sanctioned ; so that in a short time Hilf’s permanent way will be 
in use on 128 miles of the Nassau Railway, independent of the con- 
templated extensions to Schwalbach and Frankfort. The Prussian 
Board of Trade having closely watched the experience gained on 
the Nassau line, and observing the economy of working as shown 
in Table F as compared with Table D. 


Cost of repairs and renewals, per annum per mile. 


biittel; since then, in 1868, it has been put down between Holz- 
minden and Kraiensen (New Cologne-Berlin, and Frankfort-Berlin 
Railway); in the latter on curves of a minimum radius of 1080ft., 
and on inclines of 1 in 80, where the traffic is worked with tank 
engines of 60 tons, as illustrated by drawing C. 
THREE-PART System (RocHUSSEN). 
n lengths of 20 English feet. 

528 steel rails of 34 Ib. per yard, 54 tons, at £12 10s. «. .. «+ £675 

1056 iron sleepers of 246 lb. each, 133 tons, at £10.. .. eo if 

792 cross bars of 44 Ib. each, 154 tons, at £13 .. .. «2 «+ o« 202 

528 fish-plates 183 Ib. each, 44 tons, at £10 108. .. «+ «+ «« 

9240 bolts, nuts, keys, cotters, and washers, 3 tons, at £20... 60 

Weighs 210 tons, and costs per English mile so co 2314 

A steel rail of 34 1b. per yard is held by keys or bolts in its 

a web between the ribs of the vertical arms of two angle- 
6hin. high, and the track is held to gauge by angle-bar ties 

placed 6ft. apart. In future construction the author would be 
inclined to consider the advantages of the round tie bar, since it 
is cheaper and more convenient to adjust when the rail-head begins 
to wear. 


The ballast is well boxed between the rails up to the tie bar, and, ‘ 


owing to the obtuse angle formed by the lower arms of the sleepers, 
it works itself very firmly between the vertical arms up to the 
top rail. With regard to the careful packing of the ballast, it must 
be observed that in the one-part system the immersion of the 
deep rail is indispensable to secure its permanent seat in the way. 
On the two and three-part system it renders good service (espe- 
cially in hot summers) in intercepting the heat of the sun’s rays, 
and thus checking expansion. In all cases it has the advantage 
of absorbing vibration, and thus systems B and C provide the 
smoothest travelling on any railway yet made. No breakage of 
steel rails on either has yet occurred, although these accidents 
were frequent in the old system of bolting the angle bars together 
through the web of the top rail, which, under all circumstances, 
gives steel a dangerous inducement to crack or split across. 
Analysing the financial position of the three systems as compared 
with the wooden sleeper way, the (in two instances) lower first 
cost of the latter becomes insignificant in view of the immense 
economy of maintenance and renewal effected by the longitudinal 
t way, and the difference becomes more striking still in 





Old ma- Net 


Toge- 
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Rails. | Sleepers. ” Ballast.| Labour. 











E.—Ordinary Cross Sleeper Road. 
£sadaj/£aad/£8.d)/£8d/£8.d/£58.d) £a.da/£8.4 
60 010;1916 8 | 312 6) 5 0102711 8116 2 61819 2|97 3 4 
F.—Two-part System. | 
1 oms 428 omeas eo ND 2|34 3 4 
Difference in favour of iron permanent way, £63 per annum. 


issued a circular tothe railways throughout Northern Germany 
inviting attention to the two-part system, and thus a length of 
two and a-half miles has been ordered by the Rhenish Railway for 
a portion of their Treves line, and short trial lengths are 
being constructed for the “Eastern of Prussia,” the ‘‘ Upper 
Silesian,” and the “ Lower Silesian ” railways, 


Hir’s System, ItLustRaTeD By DiaGRaMs AND TaBLe B. 

In lengths of 6 metres = 193 English feet. 

536 steel rails, of 50 lb. per yard, 79tons, at £13... .. «2 oe 
536 iron sleepers, 19}ft. each, 514 Ib., 123 tons, at £10 5s... .. 1268 
6968 bolts, nuts, and cramp plates, 5 tons, at £20. .. .. .«. 100 
840 tie rods, with nuts and washers, 7 tons, at £18 .. «2 «. 126 
1072 fish-plates, with bolts and nuts, 5tons, at £14 .. .. «+ 70 


Weighs 220 tons, and costs per English mile .. .. .. £2591 


consists of a light Vignoles rail, weighing 50 lb. per yard, 6 metres 
long, by means of eighteen bolts, nuts, and cramp plates fastened 
to a double-trough sleeper of a uniform length of 5°85 metres. 
This length has been adopted in order to permit the formation of 
the shortest practicable curve on the railway without bending the 
sleeper itself, while on the straight line, the sleeper ends never 
being more than three inches apart, do not weaken the rigidity of 
the top rail, unsupported as it is for so short a 2. 

It is to be observed that the 7jin. table of the sleeper allows 
ample room for the top rail to rest on it in any curve to which 
it may have to be bent, and this bending (after the holes are 
punched or drilled in the sleeper, according to template) is very 
easily done by hand. 

The width of the sleeper in its lower part is 33 centimetres, or 
about 13in., and therefore a yard length of railway has a direct 
bearing surface of 64 square feet. 

The rigidity of rail and sleeper combined, as measured by loading 
them between free supports, distant from each other one metre, 
shows a limit of elasticity of 18 tons, while the sleeper by itself, 
thus loaded, takes a permanent set with 50 cwt. 

The system, is held to gauge by three tie rods, in the same 
manner as described in Hartwich’s rails; of the eighteen bolts 
holding rail and sleeper together, only the two in the middle 
= by @ notch through the foot of the rail. This is 

one as a precaution against a longitudinal sliding of the 
rail, the other sixteen bolts simply press the cramp-plate on the 
rail-foot, and this connection is so firm that on the s it curves 
the — of the rail-foot has never yet worked into the shank of 
the bolt. The ballast lies even with the table of the sleepers, and 
does not touch the tie bars. It is firmly held by the peculiar form 
of the double trough, which, while pressing it down, does not 
allow it to drift sideways, but forces it into a solid conglomeration 
towards itscentre. The Prussian Board of Trade, in its report on 
the Oberlahnstein-Ems Railway, states that since the iron per- 
manent way was laid three years ago it has not been necessary to 
turn a single nut for adjustment of gauge or fastening of rails, and 
that packing has been nominal. It is within the author’s know- 
ledge that the cost of labour charged under this head in Table F 
really represents the wages of two men principally employed in 
cleaning the top of the ballast, so as to prevent the growth of 
weeds springing up in the face of the continual passage of heavy 
trains; and it is impossible to deny that this permanent way forms 
probably the easiest in Europe—a fact experien when 
passing from the iron way on to the otherwise excellently laid 
cross sleeper road of the same railway, when the sensation in 
travelling is markedly different. The author in October last was 
permitted to test the stability of the construction, and on some 
curves of 900ft. radius had the tie bars loosened, thus entrusting 
the integrity of the gauge entirely to the holding power of the 
sleeper on to the ballast, and also destroying the lateral support 
which the top rail on the outside curve receives from the inside 
rail, The ballast was then laid bare tothe lower edge of the 
sleeper, and in order to judge whether any movement took place 
either of the sleeper itself on the way, or of the rail on the 
sleeper, pieces of moist clay were p at short intervals over- 
lapping the rail-foot on the sleeper-table, and also at the point of 
contact between sleepers and ballast. In passing over the thus 
disintegrated way on its sharpest curves, with a train of forty 
loaded 10-ton wagons at a speed of twenty-five miles per hour, 
often repeated, no displacement took place, the clay lum 
remained without a crack, and the gauge bar showed that the 
relative position of the top rails was perfectly unaltered. At 
points and ona Hilf sleepers are applied crossways, as with 
ordinary wooden sleepers. 
The three-part system to be considered, that of the author 
own in Prussia as Daelen’s), can only be mentioned as an exist- 
fact without entering into its merits, since a paper on it was 
read at the Society of Arts, in February, 1867. Sabice it to say 
that its construction was framed on the experience gained at the 
} — eA p arta og mages of ‘ante combinations of 
eren - angle bars, t = consent it 
has been accepted as the best of that variety. 1866 it was laid 
on the old Berlin-Cologne line between Brunswick and Wolfen- 











3011 8 _ 














countries where the average life of a wooden: sleeper is less than 
twelve years; or, again, on railways where the traffic is so heavy as 
to render the relaying of sleepers a matter of great difficulty, such 
as, for instance, in tunnels or underground railways generally. 
There is the further consideration of an improved elasticity of 
way, which cannot help telling favourably upon the condition of 
the rolling stock, and, at all events, promotes the comfort of tra- 
vellers. Speaking exceptionally of the one-part system its low 
first cost looks tempting, the more so since these rails do not cost 
much more than the ordinary rails of the cross sleeper road, and 
will have a higher value as old iron when worn out ; but its true 
value can only be ascertained when time has shown what their life 
may be, and from present appearances it is impossible to predict 
the period of their existence, and nune have been lifted yet. The 
author has purposely avoided speaking of different longitudinal 
permanent ways which died in infancy; of the iron trough cross 
sleepers (Vautherin’s), which are being tried experimentally, but 
hitherto not favourably reported on ; or of schemes not yet carried 
into effect. The main object has been to elicit a discussion upon 
what has been successfully done elsewhere, and may be done here 
in furtherance of the construction of railways approaching per- 
manence. It may be added that Hilf’s system is to be row dy at 
once by the Great Eastern Railway Company at Stratford. 
COST OF CONSTRUCTION, 
A.—OneE-PaRT SysTeM. 
Iron rails of 7 metres equal 24°7 ee * feet. 
8. 


428 rails of 921b. per yard equal 145} tonsat .. 11 0 = 
856 fish-plates 25lb. each equal 9} tonsat.. .. 1010 = 100 


5136 bolts and nuts 1} Ib. each equal 3} tonsat.. 20 0 70 
1070 tie-rods, nuts, and washers, 241b. each, 
equal 11g toms at.. .. oc oc co co of 0o= 27 





170 tons per English mile .. .. «2 oe oe £1977 
B.—Two-Part System. 

Length of 6 metres equal 19} English feet. 

£ 


3 £ 
536 steel rails of 501b. per yard equal 79 tonsat 13 0 = 1017 
536 iron sleepers 19}ft., 514 1b.,equal 123 tonsat 10 5 = 1268 
6968 bolts, nuts, and cramp plates,5tonsat .. 20 0 = 100 
804 tie-rods, with nuts and washers, 7 tonsat.. 18 0 = 12 
1072 fish-plates, with bolts and nuts, 5 tonsat.. 14 0 = 70 





220 tons per English mile .. .. «+ «+ + £2581 
C.—THREE-PART SysTeM. 
Lengths of twenty English feet. 
£ 


8. £ 
528 steel rails of 34 1b. per yard equal 45 tonsat 1210 = 675 
1056 iron sleepers of 246)b. each equal 133tonsat 10 0 = 1330 
792 cross-bars of 441b. each equal 15} tonsat .. 135 0 = 22 
528 fish-plates of 18} 1b. each equal 4htonsat .. 1010 = 47 
9240 bolts, nuts, keys, cotters, and washers, 
equal 3 tons at eo ce ce ce ce oe 1 0 = 60 


210 tons per English mile .. «2 oc «+ «os £2314 


D.—Orpinary System. 
Flat-bottomed steel rails of six metres. 












































536 rails of 751b. per yard equal 109 tonsat .. 13 0 = M417 
2144 kyanised oak sleeperseach .. .. +. .. 68.2d. = 677 
1072 fish-plates of 101b. each equal 5tonsat .. 10 0 = 50 
2144 bolts and nuts together equal ltonat .. 20 0 = 20 
9648 spikes togetherequal 2} tomsat .. .. «. 16 0 = 44 
Per English mile .. .. -0 «2s «os «+ «+ £2208 

Cost or Repairs aNpD RENEWALS PER ANNUM. 

; Sleep- | Fasten-} Bal- | To- |Oldma-| Net 
Rails. ers. ings. last. Labour. gether. terial. | expense 
E.—Ordinary cross-sleeper road. 
£sda/£8d | £8. da j/£5d.| £adj £id/4sda] £84 
60010/19168; 312 6/5010)27 11 8/1162 6/1819 2/97 8 4 
F.—Two-part system. 
sous| | 3 510| 342] 8 010] 432 6| 10 19 2|s 3 4 


Difference in favour of iron permanent way .. £63 0 0 





THE COMMITTEE ON BOILER EXPLOSIONS. 

THE minutes of the evidence given before the parliamentary 
committee appointed to inquire into ‘‘The Causes of Steam 
Boiler Explosions, and the Best Means of Prevention,” have been 
published. The committee sat eight days and examined sixteen 
witnesses. Much valuable information worth preserving was 
elicited during the inquiry. At some pains we have made a summary 
of it, and now give a portion. 

The chairman of the committee was Mr. Hick, M.P. for Bolton. 
The other members of the committee and the constituencies 
they represent were : — Mr. Tipping, Stockport; Mr. Fielden, 
W. R. York (East); Mr. Birley, Manchester; Mr. Cawley, Sal- 
ford; Col. Grey, Bolton; Mr. Hill, Coventry; Mr. Armistead, 
Dundee; Lord J. Hay, Ripon; Mr. Laird, Birkenhead ; Sir T. 
Bayley, Manchester; Mr. Platt, Oldham; Capt. Beaumont, 
8. Durham; Mr. Sheridan, Dudley; Mr. Lancaster, Wigan; Dr. 
Playfair, Scotch University; Mr. McClure, Belfast; ae. Seanen, 
Dublin City. 


Preston; Mr. Pim, % 

The chairman prefaced the inquiry by handing in certain sug- 
gestions for the guidance of the committee. After drawing 
attention to the most serious of the boiler explosions that had just 
before happen particularising that at the Ki ve Ironworks, 
Staffo w he said, occurred “‘immediately upon the 
heels” of the explosion in Dublin, and resulted in the death of 
thirteen workpeople, the chairman said :—“ It appears that, upon 
striking an average of several years, as many as fifty explosions 





occur every year, killing seventy-five persons and injuring at least 
as many others, if not more. On comparing this with the loss of 
life consequent on railway travelling, it seems that for every 
railway passenger killed from circumstances beyond his own 
contro!, three persons are killed by boiler explosions.” 
They had, therefore, before them a year of national calamity 
which called for their most earnest consideration. He avowed that 
he entertained sanguine hope that the examination of competent 
witnesses would show that the constant recurrence of these catas- 
trophes was not unavoidable, but preventible—that explosions 
that were so disastrous in theirresults were by nomeans mysterious, 
but were due to the simplest causes ; that they were governed by 
known laws, and could ppled with and prevented by the 
exercise of common knowledge and common care. There had 
arisen in Manchester a system of periodical inspection, which had 
sroved itself adequate to the prevention of pares we so far as it 
had been adopted ; and he believed it could be shown to the satis- 
faction of the committee that if the system of periodical boiler 
inspection were adopted by every steam user in the country ex- 
plosions would be brought to an end. In weighing the various 
plans that had been proposed for securing boiler inspection, three 
considerations had to be complied with : The first, that inspection 
should be rendered general ; the second, that it be rendered effi- 
cient ; and the third, that the steam user be protected from 
harassing interference. He believed that the labours of the com- 
mittee would not only result in ridding the country of the present 
scourge of boiler explosions, but at the same time in aiding the 
progress of science and the use of steam. The committee then 
proceeded to take evidence, of which we give an abstract : 


Sir WILLIAM FAIRBAIRN 

Had had experience of sixty years as mechanical and civil en- 
gineer. He was one of the first to investigate boiler explosions 
systematically, and was mainly instrumental in establishing the 
first boiler association. The society which he represented was first 
called ‘* The Association for Preventing the Explosions of Steam 
3oilers, and effecting Economy in the Use of Steam.” In 1865 
the name was shortened to *‘The Steam Users’ Association.” 
Boiler explosions were almost unknown before 1835. When high- 
pressure steam was introduced disasters ensued, chiefly from igno- 
rance of the properties of steam above 10 1b. pressure. Many 
boilers intended for 7 lb. were used for 301b. or 40lb. Was fre- 
quently called in by coroners to report upon explosions, and for 
many years was occupied with these investigations. Experience thus 
gained suggested the society above named in the year 1833, which 
was formed ata public meeting at Manchester. The association 
was strictly voluntary, and all the benefits of inspection were 
secured for a small sum per annum per boiler. He so much ap- 
proved of this association, that he would recommend it as a 
model; and he thought that during its fifteen years’ working it 
had shown itself superior to any other association for the same 
purposes. No dividends were paid, any surplus being expended 
in useful scientific investigations. With a very careful periodical 
inspection,of boilers, explosion would rarely be heard of. He had 
always contended against insurance, as most of the shareholders 
in insurance companies were steam users, and although they paid 
a higher rate than the association, they get most of it back in the 
shape of dividends. Insurance did little to prevent explosion, as 
most companies tried to make money at the least cost, and to the 
neglect of inspection. He was doubtful if even the largest insur- 
ance company, with 10,000, had more inspectors than his associa- 
tion with 2000 boilers. Believed that about 1000 persons have been 
killed, and 1100 injured by boiler explosion during the past thirty- 
five years, or, on the average, about fifty explosions per annum, 
killing seventy-five persons. The causes of explosions he attri- 
buted (1), to undue pressure, which might be remedied by more 
perfect boilers of better materials, and better fitted, and worked 
at one quarter the bursting pressure. (2) To collapse of flues, 
which might be prevented by hoops of T or angle iron placed 10ft. 
apart. Experiments showed that even flues of a true circular 
shape followed a fixed law as to collapse, similar to that for 
irders, and that their strength was inversely as their length. (3) 
To corroswon, the danger of which had increased since high-pres- 
steam was used ; the cure for which was frequent inspection and 
sound workmanship to prevent leaking. The action of corrosion 
was both mechanical and chemical. A coating of oxide was formed, 
and when that fell off a fresh surface was exposed to chemical 
action. It took place out of sight where brickwork was in con- 
tact with the plates, and they got wet and dry alternately. The 
rapid internal corrosion, which looked like grooving made with a 
tool gin. deep, was more difficult to explain. In locomotive 
boilers it was pretty clear that there was mechanical action from 
change of temperature and pressure. The solid plate was bent 
backwards and forwards very slightly, and the oxide was con- 
tinually thrown off, exposing fresh surface. It could not be pre- 
vented by negative chemical agents, and no “‘ nostrums” put in 
the water were so good as inspection. Inspection was the secret of 
security, and, if properly performed, malconstruction and all other 
imperfections might be discovered and danger removed. 

Sir William then directed attention to what he considered the 
unsatisfactory investigations of coroners’ inquests on those killed 
by boiler explosions. He did not attribute it only to the want of 
intelligence in the jury, but to the ignorance of many of the 
witnesses. He thought that the Government, as conservators of 
human life, should compel the attendance of competent, inde- 
pendent, scientific persons conversant with the subject to ascer- 
tain the cause of explosions, and fix the responsibility on the 
author of the catastrophe. 

Inspection should be compulsory, and at the cost of the owner, 
who might employ such an association as the one of which he was 
president. Boiler explosions would not perhaps be entirely pre- 
vented by inspection, but so much lessened that instead of fifty per 
year there might be only five. The liability in case life was lost 
by explosion shall fall on the owner, but if his boiler had been pro- 
perly inspected it should exonerate him. The inspecting com- 
pany should be liable if they had neglected to do their duty, but 
not otherwise. If boiler minders were careless and tied valves, or 
tampered with gauges, it showed that the owner was employing an 
improper person, and a jury would have to decide how far the 
owner was responsible for the lives lost. Bvilers should be tested 
to one-fourth the bursting pressure or double their working pres- 
sure ; inspection shall be added to testing certificates ; should 
be given after inspection. If inspections were left to responsible 
associations there would be no need for Government to control 
them, as they would look after the inspectors and be responsible 
to the public. The Steam Users’ Association advocated that Go- 
vernment should establish the principle that all boilers be 
inspected, but leave the details to private associations. In certain 
cases there might be Government interference, but no Govern- 
ment system of inspection should be established. Something 
should be done to induce owners to join the associations. 
There was no difficulty in ayaen I good inspectors, but 
they should be well paid as they must be intelligent mechanical 
engineers. Having once made sure that the boiler was good, the 
association should take care that it was kept so. A prosecution 
under Lord Campbell’s Act is seldom heard of after a boiler ex- 

losion. Inspection under municipal authorities would not be 
better than Government inspection. Although the Steam Users’ 
Association had reached only a small proportion of the boilers, the 
voluntary system had not failed, as they had set an excellent example. 
Very few explosions or deaths have happened from their boilers. 
The boilers under that association belonged to some of the most 
carefully worked concerns. The rate charged was about £1 11s. 6d. 
per annum per boiler. The private inspection of a qualified engi- 
neer should also be sufficient, which could be judged of from 
actual experience by the party employing him. The associations 
helped owners to obtain petert i tion, but the owners 








must be left to choose the 


pectors, and i id be 
rare. The associations might be regulated by Government, and 
no other inspection should be deemed sufficient. The 
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only be insisted on when there was a doubt as to the state of the 
boiler. When a boiler was condemned by an inspector it should 
cease to be used, 


Mr. Lavineton E. Fiercaer, Chief Engineer to Steam Users’ 
Association. 


Said he had investigated the most important of the explosionssince 
1861. After speaking of six of the most fatal, involving the death 
of ninety-four people and the ascertained injury of eighty-four, 
witness stated that during the present year there had been twenty 
explosions, killing forty-four persons and injuring thirty-four. In 
1869 there were fifty-eight explosions, killing eighty-six and injur- 
ing 126. From 1854 to 1869 there were 539 explosions, killing 909 
and injuring 1081 persons. Including this year 1870 there had 
been 559 explosions, by which 953 persons were killed and 1114 
injured—together, 2067. Many other explosions may have 
happened, of which no records have been obtained. Last year, 
1869, eighty-six were killed. In less than half this year, 1870, 
forty-four have been killed. The persons killed every year by 
boiler explosions exceeded the number of passengers killed on all 
the railways in the United Kingdom. From 1865 to 1869112 
passengers were killed by causes beyond their own control, and 336 
were killed by boiler explosions, or three times asimany. The 
causes of explosions had been involved in unnecessary mystery. 
They happened from known Jaws, and from the pressure of steam 
within the boilers. Boilers burst because they are bad, either 
from neglect of the boiler maker in turning out a bad boiler, or 
the boiler master in letting it get into bad condition, or the boiler 
minder in letting the water run short. Minders were often said 
to cause explosions, which proceed from the want of science in 
the maker or the greed of the master. Where the boiler 
minder had to answer for one explosion the boiler maker 
or the master had to answer for six. In the fifty-eight 
explosions last year twenty-six were from malconstruction; 
fifteen from bad condition; seven from shortness of water; one 
from use of composition ; one from overheating, but doubtful; 
eight uncertain. From June, 1861, to June 17th, 1870, there were 
441 explosions, killing 639 and injuring 782 persons. No details 
were obtained of many, but out of 297 cases 120 were from mal- 
construction of shells or fittings; eighty-eight from bad condition; 
forty-four seams bad over external fire; thirty short of water; six 
from incrustation; one from use of composition; one doubtful; 
five from excessive pressure and valves tampered with; one 
economiser, from either gas in the flues or over pressure; one 
independent of boiler, and accidental. The most frequent source 
of malconstruction is the omission of hoops on furnace tubes in 
Cornish and Lancashire boilers, The Steam Users’ Association 
had taken great pains to explain the use of these hoops, and to 
circulate the information broadcast. It was found in 1866 that 
out of 227 explosions forty-nine were of the Cornish class, or one 
in every four or five; yet when well made and carefully used it 
was the safest boiler, and never burst until it was abused. 
Another form of malconstruction is the weak manhole, or 
merely a hole in the plate, without strengthening rings. This 
was often found in very small boilers, yet their explosion had 
caused many deaths. Another form of malconstruction is want of 
stays. The unwise practice of taking out tubes from Cornish and 
Lancashire boilers without inserting suitable stays was a frequent 
source of explosion. Malconstruction was sometimes due to bad 
material and workmanship; and again to the defective equipment 
of the boilers. A spring safety valve was shown from an exploded 
boiler in which a turn of a nut added 801b. <A similar valve had 
caused another explosion. With regard to defective condition, 
boilers were worked on until corroded to the thickness of paper; 
sometimes externally from damp flues, or internally from bad 
water. Anexample was described of a boiler twenty years old, 
and worked at 501b., corroded along the bottom as thin as paper 
where it rested on the brickwork. It had never been inspected, 
as the flues were too narrow. Specimens of internal corrosion 
were shown from Aberaman, where two boilers exploded in 1864. 
The feed water was from coal workings, and very corrosive. 
Another specimen was shown from Bury, reduced from 7 to ? in 
two years. A very roughly made patch from an exploded boiler 
was shown with thirty-seven bolts and a plate on inside and out, 
filled in with hemp. This was to cover corrosion, and itself led 
to further corrosion from leaking. At the inquest the cause was 
attributed to the unskilfulness of the engineer in making the 
patch, but no blame was attached to him. A model and _ photo- 
graphs were shown of a boiler which exploded at Chatham in 
1866 from external corrosion; much damage was done. The best 
means of grappling with explosion was by competent inspection. 
Boilers should be inspected and tested before leaving the makers’ 
yard, and also periodically, while they were both under steam and 
at rest. Every boiler should have an ‘‘entire” examination once 
a year, when it should be entered and the flues passed through. 
Mr. Fletcher stated that during the nine and a-half years he had 
been chief engineer to the Steam Users’ Association only one 
boiler approved by them had exploded, and that from the injudi- 
cious use of boiler composition, which was supposed to prevent 
incrustation. This was at the rate of one approved boiler in 
10,000. Proper blowing-out had been neglected. The Steam 
Users’ Association had always discountenanced ‘dosing boilers 
with patent medicines.” The Steam Users’ Association had 
five other explosions of boilers not approved by them, but 
under their inspection. One of these had an oval flue of 
very weak form, which it was ordered should be strengthened; 
but it burst while this was delayed. During the last five 
and a-half years the Steam Users’ Association has en- 
dorsed its approval of boilers by guaranteeing £300 in case 
of explosion. While during the five and a-half years only one 
guaranteed boiler had exploded, 279 explosions had occurred, 
killing 380 persons and injuring 473, among these boilers outside 
the ranks. There are, perhaps, 100,000 boilers in the kingdom. 
The great loss of life resulting from explosion points to the con- 
clusion that coercion must be adopted, and that every boiler user 
should be compelled to. have his boiler inspected. The system of 
inspection which Mr. Fletcher suggested was set forth in a docu- 
ment which he handed in to the committee, prefaced by the 
remark that the reference to the Board of Trade was not intro- 
duced willingly, but from necessity. The paper said :—All boilers 
should be inspected and certified by a public authority, duly 
constituted for the purpose, with no other object in view than that 
of efficiently performing a public duty; it should therefore be 
enacted by Parliament that from a certain period no boiler should 
be used which is not certified. The authority for carrying out the 
inspection of boilers, and granting certificates, should be a board 
constituted by Act of Parliament, to be called the Steam Boiler 
Commissioners, or by any other appropriate title. The first members 
would be nominated by the Act, the board to be pp cco 
recruited by new election, a proportion of the board going out 
yearly, biennially, triennially, or at stated periods, as may be 
considered advisable. The principle of popular election should be 
adopted as the basis for electing members of the board; the 
electors would be the proprietors of certified boilers. Candidates 
for vacancies to the board should be nominated by the electors, 
and when nominated the Board of Trade should have a veto on 
the candidature. The election of candidates approved by the 
Board of Trade would be managed through the medium of voting 
papers transmitted through the General Post-office. The Board 
of Trade should have the power of introducing ex officio members 
to the board. The proceedings of the board to be conducted 
according to regulations approved by the Board of Trade, in a 
manner analogous to the course now adopted for many other 
public boards, The board would have the power to appoint all 
appropriate officers. The whole cost of administration to be 
defrayed out of inspection and certificate fees, paid by boiler pro- 

rietors, These fees to be fixed by the board, subject to approval 
by the Board of Trade, The aggregate of these fees would form a 
fee fund, from which all capes would be defrayed ; the fees to 
be, from time to time, fixed according to the exigencies of expen- 





diture. If at any time the fee fund is in excess of authorised 
expenditure, the surplus to be appropriated under the direction of 
the Board of Trade, subject to the sanction of Parliament.” 
“That just gives the leading principle: of the board as proposed ; 
of course there are many points of detail arising upon that 
scheme.” Scotland was left out of the proposal at present, but 
might be added if the plan answered. This board should insist 
on an entire examination annually. A boiler might be objected 
to for partial defects and have its certificate suspended, but after 
repair “certified” safe. It is a mistaken idea to suppose that 
explosions arise so much from ignorance or neglect of those who 
attend to boilers. A well appointed boiler can hardly be injured 
by any fault of the men. It was a total fallacy to suppose boiler 
insurance companies had a direct interest in preventing explosions. 
They tended to promote boiler explosions. The association has 
always avoided insurance principles. An insurance company had 
for its object a good dividend. If the total number of boilers in 
the kingdom were 100,000, and fifty explode each year, that is, 1 
in 2000, and £100 could be assured for 1s., experience showed that 
inspection costs 1s. per annum ; but insurance should only cost 
Is. if it was left alone, and that would make sufficient fund to pay 
£100 in case of explosion. The insurance companies last year had 
10,000 boilers under them, and made 5000 flue examinations, 
leaving 5000 unexamined for which they took the money. Several 
cases may be mentioned where insured boilers have exploded 
which have never been examined in the flues, and were in a 
dangerously corroded condition. The insurance companies paid 
regularly 10 per cent., and the shares were up to £300, £400, and 
£500 premium. 

Mr. JoHN PENN, Member Inst. C.E., and extensively engaged in 

practical engineering, 

Had frequently examined exploded boilers. Explosions were 
causel by malconstruction and neglect, from inefficient valves and 
corrosion. Inspection would have prevented most of them. The 
neglect was partly the owners’ and partly the attendants’ fault. 
Inspection should be compulsory, but he had not considered how it 
should be carried out. The inspection of the Steam Users’ Asso- 
ciation was good, and might be extended more fully to all boilers. 
Inspection was so desirable that it matters not whether it was by 
associations or by Government so long as it is universally enforced. 
The inspection of steam vessels and machinery was found very use- 
ful. Inspection through the Board of Trade would be useful. 


Mr. CHARLES THomMpson, Chairman of National Insurance Com- 

pany, Manchester, which was formed in 1864, 
Had noticed many explosions. They were generally attributable 
to carelessness, and nearly all could have been prevented by in- 
spection, The National Insurance Company consider that boiler 
insurance is a legitimate business, like insurance against fire or 
life assurance, and experience shows that boiler owners are thus 
protected against explosions, and that still the business is made 
profitable. A thorough examination was made once a year, when 
the boiler was seen inside andin the flues. An ordinary examination 
was when the fittings were seen, and general condition noted, 
and inquiry was made of the caretaker as to what had gone 
on since last visit. No boiler is insured unless inspected ; if 
necessary an internal inspection was insisted on. The National 
has rather more than 2000 boilers insured, but 3000 or 4000 have 
been under their care during their operations. But few were in- 
spected only. The average rate received was about 25s. per cent. ; 
£250 per boiler would be the average amount assured. Not less 
than £100 is assured on a single boiler; when several were taken 
together not less than £200 on the group, but that was not 
divided, So large an amount as £1000 was only assured in one or 
two cases of locomotives, All the 2000 boilers assured had been 
inspected several times throughout the year. The National Com- 
pany paid 6 per cent., but not so much in times past. The shares 
are £10, with 25s. paid, and number nearly 5000; they are not 
quoted in lists, as they seldom changed hands. Theinspectors of 
the National Company are well appreciated. Inspection should be 
made compulsory. A simple plan would be to compel the regis- 
tration of all boilers, and an annual return of «ll boilers used or 
standing. These returns might be made by local authorities like 
the inspection of weights and measures. No boilers not inspected 
and registered should be worked, and this should be enforced by 
penalty. An order of the House of Commons that all boilers 
should be inspected would be respected. Any neglect of inspec- 
tivn resulting in explosion should be visited with heavy penalties, 
Insurance inspectors had no power to condemn a boiler, and 
dangerous boilers were sometimes continued at work. Any com- 
petent man might be authorised to inspect, as in case of gas and 
water fittings, but more restricted, as this is a more impor- 
tant matter. About 20,000 boilers were under voluntary 
independent inspection ; out of 100,000 in the kingdom there had 
been one explosion from low water, with one loss of life. The 
boiler had been inspected, and was in good condition; the explo- 
sion was caused by the carelessness of the attendant. The Steam 
Users’ Association was an assurance company, as they guaranteed 
£300 in each boiler; a central board of control would not be desir- 
able; the amounts paid in compensation had been £1000. The 
boiler which exploded lately in Manchester had been withdrawn 
from insurance before it exploded. The reserve fund is £796, made 
out of profits, and it has not yet been drawn upon; refusal to re- 
new is equivalent to notice that the boiler was unsafe. The average 
has been two unsound boilers exploded in three years; in round 
numbers inspection expenses equalled 20s., and insurance rates 5s. 
per boiler per annum. 


Mr. Henry HILuer, Chief Engineer to the National Boiler In- 
surance Company since its formation six years ago, 
Previously was assistant engineer to the Steam Users’ Associa- 
tion, and before that one of their inspectors. Had been inspecting 
boilers eleven years, and has investigated many explosions. They 
might be attributed to: First, original weak construction ; second, 
defective setting, or imperfect arrangement of flues ; third, defec- 
tive or insufficient fittings ; fourth, defective or weakened condi- 
tion through wear or neglect; fifth, carelessness of attendant. 
During five years ending December, 1869, there were 288 explo- 
sions :—Thirty-six external corrosion, thirty-six deficiency of 
water, twenty-nine fracture over fire, twenty-nine insufficient 
stays or malconstruction, twenty-nine weakness of tubes, twenty- 
four over pressure, nine internal grooving, eight internal corrosion, 
eight weak manhole, five flaws in iron, two deposit in externally- 
flued boiler, one ditts on tube, one thinning of copper fire-box, one 
want of stays in fire-box, one weak manhole cover, one bad man- 
hole mouthpiece, one fracture of flanged end, one defective ar- 
rangement of flues, one want of safety valve, sixty-five too far 
away to obtain particulars ; total, 288. Original weakness was 
generally from want of stays to ends, flues of large diameter with- 
out hoops or cross-tubes, bad workmanship, causing leaks and cor- 
rosion. Makers should be made to stamp their name and brand on 
all boiler plates. Collieries and ironworks had most explosions. At 
collieries plain cylinder boilers are generally used, and they became 
injured in the seams over the fire from depositand sediment. The 
pressure upon boilers was sometimes increased without due regard 
to their strength or the efficiency of the fittings. Sometimes 
water gauges were even placed so as to deceive, or there were no 
back-pressure valves. External corrosion was the most fruitful 
source of explosion, especially when the midfeather walls were 
broad. The brickwork had to be removed to find out such corro- 
sion, and then boilers were drilled. Inspection would guard against 
most of such explosions ; but two out of three explosions in the Na- 
tional Company have been owing $2. prrendente. One was from 
overweighting the safety-valve. Another, deficiency of water. Each 
boiler was inspected three or four times a year, and once thoroughly 
if opportunity was given, ements were made for one 
thorough inspection each year for each boiler, but sometimes this 
could pet be, ee ey ate not prepares . Half of the. boilers 
were inspected thoroughly each year, the rest are ex or in- 
ternally examined. Taspection should be made comp’ aS It 





should be carried out by public notice that all boilers must be 
registered within a certain time under penalty. A form should be 
prepared to be filled up by owner or user, with details of boiler and 
its condition, and signed by the owner or his manager, and it should 
be accompanied by the engineer’s report of last inspection, stating 
when and how it was examined. If the examiner reported a boiler 
as bad, he should state his reason plainly, and also state if the 
boiler was safe or not. The form should contain instructions as 
to what was necessary to prepare boilers for inspection. Registrars 
of steam boilers should be appointed in each district by the local 
authorities, or, if they neglected it, by the Government. Penalties 
should be exacted for neglect of return. If a special report were 
made of all explosions, and the owner made responsible, they 
would have their boilers better inspected. An extension of the 
present organisations would provide for inspection, and in addition, 
all respectable firms should be authorised to inspect. No indepen- 
dent individual should be authorised, but companies or large 
firms would give responsibility and authority to the report. The 
responsibility would not be removed from the steam user, but the 
inspections would be a check on negligence, and should act as a 
stimulant. The National Company have the patent right of a fusible 
plug which they recommend in internally-fired boilers. It melts 
at 350 degrees, or fifty pounds pressure of steam, and gave warning 
in case of ithe water felling too low. Is had saved perhaps 100 
boilers from damage. It should be made illegal to set boilers with 
flues that could not be entered. Proper flues are quite as econo- 
mical, All boilers used for manufacturing purposes should 
be inspected, but not household boilers. Boilers are worked 
in such out-of-the-way places that perhaps there are 
25 per cent. more explosions than appeared in any records. 
An annual thorough inspection of each boiler would be enough to 
make compulsory, although insurance inspections were made 
oftener to supervise the boiler minders. The verdicts at coroners’ 
inquests are certainly often wrong. Government should not un- 
dertake inspection, but exercise moral compulsion to induce 
owners to adopt inspection. in foreign countries this was found 
to answer. The Steam Users’ Association had great difficulty in 
getting thorough inspection until they adopted the guarantee 
principle. In going into fresh districts it is difficult to convince 
owners of the necessity of thorough examination. Only three 
lives have been lost from explosion of boilers insured, while in the 
same period 350 explosions had occurred among other boilers, kill- 
ing 463 and injuring 620 others. <A fee of about 10s. should be 
paid for inspection. 

Mr. WILLIAM RICHARDSON, Member of the Association of Mechani- 
cal Engineers, and one of the Committee of the Steam Users’ Asso- 
ciation, 

Had considerable experience of steam boilers as one of the firm 
of Platt Brothers and Co., of Oldham, where there had never been 
an explosion. Explosions generally arose from weakness and inat- 
tention, and from mismanagement and corrosion. They could be 
p¥evented by tests by a small hand pump to 50 per cent. above 
working pressure. There should be thorough examination, but 
the test should be most relied upon, and test and inspection should 
be compulsory under penalty once a year. through a proper engineer 
or the staff of the corporation or district authorities. Inspection tobe 
at the cost of the owner. <A county organisation might do. The 
cost should be about 10s. per boiler per annum; 5s. would be 
enough in some cases. It need not be so much as the Steam Users’ 
Association, as they would not travel so far or give any guarantee. 
The Steam Users’ Association have gentlemen to keep and a fine 
office to be upheld, and many records to make, which were only 
put on the shelf. Government should not have anything 
to do with it, or it would not be so well done. It is more 
difficult than factory inspection, as boilers had to be prepared. 
No boiler should be hammered while under pressure. Rules and 
regulations ought to be made by a sort of Parliament of users 
under the approval of the Board of Trade, who should also receive 
an annual report from corporations as to what had been done in 
inspection, and these reports should be published. Boiler insur- 
ance associations were useful to prevent timid people from think- 
ing they were going to be ruined by explosion, but they ought not 
to be inspectors of boilers. Builers should be inspected by authority, 
and then these companies might insure them at a very small rate. 
The present mystezy as to the cause of explosion enable companies 
to get high premiums, and they could afford to neglect inspection, 
and the results were seen. In every towa there should be an 
office where diagrams of proper setting of different boilers and 
fittings, or other things necessary, in full-size drawings, and an 
engineer to explain them. Engineers should be encouraged to 
send things there on view. No boiler, not even if new, should be 
allowed to work without a license after testing. Any accident or 
defect in boilers should be reported to the inspectors, as in case 
of mines and factory accidents. Steam users only were not the 
proper parties to elect the general council ; they would make it too 
favourable to themselves. Local councils should elect committees 
for inspection. Little mechanical skill was required for inspec- 
tion ; it was more a question of care and attention to duty. The 
Steam Users’ Association had great difficulty in forcing their rules 
on their members, and some wanted to continue working boilers, 
althoigh the majority of the committee and engineers might think 
them unsafe. If this was penal no one would dare to resist. It 
was a mistake to suppose that the testing would permanently 
injure a boiler, The boiler maker should supply drawings, &c.; 
he would be glad to do this without additional price. Inspectors 
should be paid according to the time employed, and with travelling 
expenses. Messrs, Platt Brothers and Co. only put two boilers out 
of forty under the Steam Users’ Association, to give them a help- 
ing hand. The great secret was that the ‘‘ Doctor,” or boiler in- 
spector should be near, and not far away in London. 


Mr. JoHn ANDERSON, Superintendent of Machinery to the War 
Department, 

Had paid much attention to boilers. There had been no explo- 
sions in that department. Explosions had but rarely come under 
his observation, but the causes were not mysterious, and verdicts 
of ‘‘ accidental death” were too often given. There was generally 
some definite cause for an explosion. In the War Department 
boilers were constantly under the care of skilled persons, and were 
cleaned after 300 hours’ work; where there was something to 
preventincrustation —500 hours. They were then tested, at double 
the working pressure, with hot water. This system had been 
carried out for seventeen years ; and latterly, once a-year at least, 
they were examined by the Manchester Steam Users’ Association. 
The witness handed in a copy of the code of rules for the stokers 
in the War Department. Inspection similar to that in the War 
Department would prevent explosions if applied to the country 
generally. There were nearly 180 Government boilers inspected 
by the Steam Users’ Association. Efforts were being made to 
ascertain the precise cause of grooving inside boilers. Sometimes 
corrosion would commence in one place and eat through the iron, 
which was very puzzling, but was connected with the quality of 
the iron and not electrical action. There were theories that steam 

superheated, or the plates overheated, and that in starting 
the engine violent ebullition was —— ; but this could scarcely 
take place in boilers properly fitted. The theories as to over- 
heated plates and the water washing over them when the engine 
was started were doubtful. Some compulsory inspection was 
necessary. The Steam Users’ Association were paid £3 3s. per 
boiler per annum. It would cost the department about the same 
to inspect as well and as often. ‘he total cost is per year. 
There is a guarantee of £300, but not much value was attached to 
that, as an explosion is so very improbable. The usual pressure 





on the boilers of the War Department was 601b. Defects which , 


would imperil safety had been discovered on many occasions. 
There was a very precise system of records of all boilers under the 
War Department. Compulsory insurances would not be relied 
upon. It would be rash to say that there would be no explosions 

der a system of inspection, but the risk would be so reduced 
that it would not be worth insuring. 
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Grants and Dates of Provisional Protection for Six Months. 


3029. Atten Ransome, King’s-road, Chelsea, London, “ Improvements 
in machinery for cutting and shaping wood.”—18th November, 1870. 
3129. Rovert Srvciarr, Glasgow, Lanarkshire, N.B., “ Improvements in 
apparatus for injecting or otherwise propelling liquids.” —29th November, 
0. 


1870. 

8241.-Jounx Boyns, St. Just, Cornwall, “Improvements in dressing, 
crushing, and amalgamating metallic ores, and in apparatus employed 
for these purposes.”—10th December, 1870. 

3281. THomas Day, Worcester, ‘‘ Improvements in iron fencing.” 

$285. Bexnvamin WiLLiAM Rocers, Smethwick, Staffordshire, ‘‘ Improve- 
ments in machinery for screwing bolts.”—15th December, 1870. 

$291. Samue. BarTLemore Brirtiit, Manchester, “An improvement in 
the manufacture of felted cloth.” 

$298. MatrHew MIRFIELD and Joan Scott, Holme-lane Mills, Tong, near 
Bradford, Yorkshire, ‘‘ Improvements in machinery or apparatus for 
combing wool or other fibrous substances.” 

3295. J uLius Freperick Moore Pocock, Leopold-street, Leeds, Yorkshire, 
“‘Improvements in machinery or apparatus for breaking, crushing, 
and pulverising cement, and other substances.”—16th December, 1870. 

8297. Roperr Bairp, Greenock, Renfrewshire, N.B., “ Improvements in 
punching and shearing apparatus.” 

3303. Henry Jones, jun, Albion-street, Hyde Park, London, and Warren 
Wituiam De La Rove, Bunhill-row, London, ‘‘ Improvements in whist 
markers.” 

3305. Samue. Cunuirre Lister, Bradford, Yorkshire, “‘ Improvements in 
looms for weaving narrow fabrics.”—17th December, 1870. 

3507. Giacomo Epvarpo Marcnisio, Baker-street, Portman-square, 
London, and Hucw Bu._kevey Price and Joun Exviot Hovexry, Liver- 
pool, ‘‘ Improvements in the process of extracting oil from olives or 
olive cakes, and in machinery to be employed therefo..” 

3309. ALEXANDER CHARLES Morratt, Princes-street, Leicester-square, 
London, ‘‘ Improvement in apparatus for regulating the motion and 
action of door springs.” 

2311. Freperick Haw.ey, Manchester, “ Improvements in apparatus for 
coupling and disconnecting railway carriages and trucks.” 

3315. Ropert Russevt, Liverpool, “Improvements in filters and the 
fittings connected therewith.” 

3319. ARcuIBALD SanDEMAN, Tulloch, Perth, N.B., ‘‘ A mode or modes of, 
and apparatus for, folding longitudinally and changing the planes of 
motion of travelling sheets or webs, which improvements are partly 
applicable to the driving belts of skewed pulleys.”—19th December, 
1570. 

3320. Wittiam Wemyss Kennepy, Edinburgh, Midlothian, N.B., “‘ Ini- 
provements in sewing machines.” 

3321. Louis Mariorti, Sursée, Lucerne, Switzerland, ‘“‘ Improvements in 
the method or process of preserving meat and fish.” 

3322. Joun Harcrave, Heaton Norris, Lancashire, “‘ Improvements in 
railway signals.” 

3323. Joun Rem, Leith, Midlothian, N.B., 
meter.” 

3324. Ropert Tootn, Hatcham, Kent, ‘‘Improvements in the mode of 
condensing saccharine juices, and in apparatus to be employed 
therein, which apparatus is applicable to evaporating other liquids.” 

8325. ALBERT Marcivus Sitper, Wood-street, “Improvements in appa- 
ratus for lighting and heating purposes.” 

3236. Frank Wititiam Happan, Treherne-road, Brixton, Surrey, ‘“ Im- 
provements in ships of war and in the working of large guns.” 

3327. James Hunter, Coltness Ironworks, Lanarkshire, N.B., “‘ Improve- 
ments in blast furnaces and in the employment of the waste gases 
thereof.” 

3328. Jacop Grocuecan WILLans, 8t. Stephen’s-crescent, Paddington, 
“ Improvements in furnaces.”— 20th December, 1870. 

8329. Freperick James WaLTHEWw, Peel House, Hove, Brighton, Sussex, 
“[mprovements in the construction of umbrellas and parasols, parts 
of which improvements are also applicable to defensive sticks.” 

3330. Wituiam Peck Taytor, Camberwell, Surrey, ‘‘ Improvements in 
the means of and apparatus for preventing or curing smoky chimneys.” 

3331. Paciric TaGuis, Adolpbus-street, New Cross. Kent, “ Improvements 
in serew-drivers and similar instruments oF tools.” 

3332. Water Wiiiiams, Wednesbury Oak, ltipton, Staffordshire, ‘‘ Im- 
provements in machinery for shearing n etals..—A communication 
from Robert Briggs, Philadelphia, Pennsy)v inia, U.S. 

3334. Perer CaaR.es, Milk-street, London, ‘‘ lmprovements in boxes or 
omens for reels to regulate the unwinding of the thread there- 
rom.” 

3335. Roperr Boyp, Strand, Westminster, ‘‘ Improvements in steam 
boilers.” — A communication from Alfreio Jahn, Caracas, South 
America, 

3336. Joseru CricaTon Biack, Commercial-road, South Shields, Durham, 

“Improvements in slide valves for steam and other engines.” 

7. ANDREW Howatsoyx, Mauchline, Ayr, N ‘Improved furnaces 

for melting and puddling iron or steel, and for heating iron, steel, and 

other metals.” 

3338. Samuet Oppy, Salford, Lancashire, ‘‘ Certain improvements in 

elf-acting mules.” 

3339. Tsomas Hopes, Accrington, Lancashire, “An improved lubricating 
composition and apparatus for applying the same.” 

3340. James Cook, Sneinton, Nottinghamshire. ‘‘ Improvements in ma- 
chinery or apparatus employed in the cutting or clipping of lace and 
other fabrics.” 

3342. ANGELO Sepiey, Conduit-street, Re.rent-street, London, “ An 
improved wheel for traction engines.” 

3343. Ropert Mann Lowne, East End, Fiuchley, London, “ Improve- 
ments in spirometers.” 

3344. James Theopore Grirrix, Upper Thames-street, London, ‘ Im- 
provements in apparatus for preventing nuts working loose in reaping 
and mowing machines, avd other machinery or apparatus.”—A com- 
munication from Walter A. Wood, Hoosick Falls, New York. U.S. 

3345. Witt1am Cook, Southampton-buildings, London, “ An improved 
weather strip or draught excluder for doors and windows.” 

3246. Henry Younc Darracorr Scott, Ealing, Middlesex, ‘‘ Improve- 
ments in the manufacture of cement and mortar.” 

3347. Henxy Bonnett, Swansea, Glamorganshire, ‘‘ Improvements in 
water-closets.”— 21st December, 1870. 

3348. OswaLD Brooke and ALFRED WiLt1aM Rrip, Manchester, ‘ Im- 
provements in the manufacture of non-inflammrible brattice cloths.” 
3350. Francis Jackson, Stainburn, near Workington, Cumberland, *‘ Im- 

provements in the construction of equilibrium slide valves.” 

2354. Wittiam Tuomas Watts and Danret Josepn FLeetwoop, Birming- 
ham, “Improvements in the manufacture cf hollow vessels, and 

dished, sunken, or tubular shapes or forms in metal.” 

356. James Morrison, Catrine, Ayr, N.B., ‘‘ Improvements in locks and 

fastenings, especially applicable for railway ca:riage and other doors.” 
—22nd December, 1870. 

3358. Henry Burcess Younc, Instow, Devonshire, “Improvements in 
screw propellers.” 

3360. ANDREW STewarRT, JAMES Stewart, and Joan Wornerspoon, Coat- 
bridge, Lanarkshire, N.B., ‘‘ Improvements in the manufacture of 
welded iron and steel tubes, and in apparatus therefor.” 

3362. JoHN ANDERTON and GEORGE ANDERToN, Accrington, Lancasbire, 
“ Improvements in looms for weaving.” —23rd December, 1870. 

3364. CuristopHeR Rawson, St. Swithin’s-lane, London, and Puiip 
Ovenpen, Lyndburst-road, Surrey, and Witiiam McCrer, Russell- 
road, Leyton, Essex, ‘“ Improvements in heating, drying, and evapo- 
rating, and in apparatus to be used therein.” 

3366. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improve 
ments in engraved or ornamented blocks or plates, in the mode or 
method of producing the same, and in the apparatus or mechanism 
employed therein, which apparatus is also applicable to other useful 
purposes.”—A communication from Claus Van Haugen, Philadelphia, 
Pennsylvania, U.S. 

3308. WiLtiaM Hoxpcrort, Tunstall, Staffordshire, ‘‘ The utilisation of 
waste materials used in the manufacture of earthenware in the manu- 
facture of artificial manure.” 

3370. Jonn Lawson, Auckland-hill, Lower Norwood, Surrey, “‘ Apparatus 
for raising and lowering the turrets of turret ships.” 

3372. ALEXANDER CARLYLE Bett, Great Winchester-street-buildings, 
London, ‘“‘A new cloak for military and other purposes, which can 
also be used as a sheet or covering.” 

3374. Louis Pefre and Csarves Petre, Charles-street, Cavendish- 
square, London, ‘‘ Improvements in match and fusee boxes.”—24(h 
December, 1870. 

3378. Grorce Hasertine, Southampton-buildings, London, “An im- 
proved mode of and composition for preserving fruit ””—A communica- 
tion from Samuel E. Sewall, Melrose, and Joseph G. Loring, Boston, 
Massachusetts, U.8.—27th December, 1870. 


“An improved liquid 




















Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


3391. Wittjam Ropert Lake, 8 pton-buildi 
provements in machinery for manufacturing 


+h, + 


gs, London, ‘Im- 
metal tubes.”--A com- 





munication from Stepben Paschall Morris Tasker, Philadelphia, U.8.— 
29th December 1870. 


3392. Samvue é 4 ame ts i 
ra sak SSP Tush Ney Ta he eres 2 


straw, cane, esparto grass, flax, flax-tow, } 


, Jute, jute, 





tow, manilla rope, or manilla tow, and all- analogous material or vege- 
table substances, and in the treatment of materials used therein, and 


in apparatus for treating the same.”—A communication from Morris 


Longstreth Keen, Jersey, U.S.—29th December, 1870. 


5. ALEXANDER MELVILLE CLark, Chancery-lane, London, “A new and | 


= improved carpet beater.”—A communication from William Henry Han- 
kinson, New York, U 8.—2nd January, 1871. 

7. WitiiaM Ropert Laxe, Southampton-buildings, London, ‘‘ Improve- 
ments in harvesting machines.”-A communication from David M. 
Osporneg, Auburn, New York, U.S.—2nd January, 1571 

11, Jonn Hexry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in lamps and burners for railway carriages and other purposes, 
and in brackets or holders for the same.”—-A communication from 
Rufus Spaulding Merrill, Boston, Suffolk, Massachusetts, U.S.—3rd 
January, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 

25. James Dettacana and BarrnHotomew Dettacana, Shoe-lane, 

London, “ Printing machines.”—3d January, 1868. 

). Wittiam Joun Buinkuorn, St. Helens, Lancashire, “ Sauffless dip 

candles.” —4th January, 1868 

158. Ricnarp Heaturie.p, Birmingham, 
January, 1868. 

64. Perer Spence, Newton Heath, Manchester, “‘ Roasting or calcining 
copper, &c.”—7th January, 1868. 

80. Thomas Greenwoon, Leeds, Yorkshire, ‘‘ Spinning silk, China grass, 
&c,.”—Sth January, 1868. 

75. Ropert Girpwoop, Edinburgh, Midlothian, N.B., ‘‘ Sample bags.” 
8th Junuary, 1868. 


Patents on which the Stamp Duty of £100 has been Paia 

$7. Evwarp Fairsury, Kirklees Mills, Mirfield, Yorkshire, “ Carding 
wool, &c ”"—6th January, 1864. 

48. Joun Ramwssorrom, Crewe, Cheshire, ‘‘ Manufacturing hoops, rails, 
&c., of cast steel.”—7th January, 1864. 
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“Nails and tacks.”—I7th 





Notices of Intention to Proceed with Patents. 

2336. Wittiam BuLitock, Manchester, ‘“‘ Waterproof garments.”—25th 
August, 1870. 

2363. Epwarp Tsomas Hvcnes, Chancery-lane, London, “Forming 
vacuum in freezing apparatus.”—A communication from Charles 
Parker.—29th August, 1570. 

2371. Smmon Boucner, Warchin, “ Spinning.’ 

2375. WittiaM THomas Guyatt, Bedford-row, London, “ Marking railway 
tickets, &c.”—30th August, 1870. 

2382. CamppeLt Morrit, Sudbrook Park, Surrey, “ Alloy or metal.”—A 
communication from James C. Booth. 

2385. Wittiam Rogert Lake, Southampton-buildings, London, “ Per- 
manent way of railways.”—A communication from Daniel Rice Pratt. 
—lst September, 1870. 

2390. Joun Marsuatcand Harry Joves Harman, Manchester, “ Railway 
chairs.” 

2401. Wittiam Ropert Lake, Southampton-buildings, London, “ Ex- 
tracting caustic soda, &c., from their solutions.”—A communication 
from Francois Marie Buchet. —2ad September, 1870. 

2403. Tuomas Rocers, Liverpool, ‘‘Tucking gauges and markers for 
sewing machines, &c.” 

2401. Stepuen Mereoitn, Burnt Tree, Tipton, “ Puddling and balling 
furnaces.” 

2405. James Neateand Josepn Bever.ey Fensy, Birmingham, “ Attach- 
ing lamps to carriages.” 

2407. Srepuen Dawson, Manchester, and Epwarp Davies, Birmingham, 
*‘ Dressing flour, &c.”—3rd September, 1870. 

2412. Micnart Henry, Fleet-chambers, Fleet-street, London, “ Piers, 

jetties, docks, &c.”"—A communication from Charles Richard.—5th 

September, 1870. 

20. CuHarLes Bottom, Howard-road, Steel-bank, Sheffield, and Josepu 

Hattam and Samvet Westey Hatram, Attercliffe-road, Sheffield, 

“Forming, hardening, tempering, straightening, and cutting paragon 
or other wires for umbrellas, & 6th September, 1870 

2436. Lorrus Perkins, Seaford-street, Gray’s-inn-road, London, ‘‘ Locking 
year.” —S8th September, 1870. 

2589. Richard Gurst Ratyrorta, Kingston-upon-Hull, “Consuming 
smoke.”—20th September, 1870. 

2815. ALEXANDER Hawkins, jun., London-road, London, and Cartes 
PickerinG, Waterloo-road, Surrey, ‘* Knife-cleaning machines.”—26t/ 
October, 1870. 

85. Georce Hatton, Southport, “‘ Venetian blinds, &c.”—2nd November, 
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2926. GrorGe Doic Nico, Arbroath, N.B., “ Sailcloth, &c.”—5th November, 
1870. 

$103. Jawes Osporn Sponc, Fulham-road, London, “Cleaning and 
polishing forks and spoons.”—26th November, 1870. 

$129. Ropert Stnciatr, Glasgow, N.B., ‘‘ Injecting or propelling liquids.” 
—29th November, 1870. 

$196. Freperick Joun Buec, Ipswich, ** Pressed leather.”— 5th De 


1870. 








$288. Jesse Ascovcu, Handsworth, ‘‘ Candles, &c.”--—Lith December, 
1870. 
3323. Joun Rep, Leith, N.B., ‘‘ Liquid meters.”—20th December, 1870. 





3357. James WILLouGHBy, WILLIAM WILLOUGHBY, JoseEPpH WILLOUGHBY, 
and Samus. WiLLouGcuBy, Plymouth, ‘Stamping and breaking ores.” 
—23rd December, 1870. 

3391. WittiamM Ropert Lake, Southampton-buildings, London, ‘‘ Metal 
tubes.”—-A communication from Stephen Paschall Morris Tasker*’— 
29th December, 1870. 

5. ALEXANDER Mecvitte Criark, Chancery-lane, London, “Carpet 
beaters."—A communication from William Henry Hankin. — 2ad 
January, 1871. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
7th January, 1871. 

1256, 1s. 21.; 1259, 1s. 44.; 1265, 8d.; 1272, 10d.; 1278, 1s. 4d.; 1291, 8-.; 
1295, 6d.; 1299, 10d.; 1303, Is. 4¢ 5, 10d.; 1344, 8d.; . 1s.; 1357, 
1364, 1ls.; 1868, ls. 2d.; 137 1376, 10d.; 1381, 61.; 1294, 6d.; 1399 
d ; 1403, Is.; 1426, 6d.; 1455, 8d.; 1467, loud; 1is2, 8d.; 1491, 1s. 10d; 

5 4d.; 1567, 4d.; 1573, 8d.; 1577, 4d., 













Is. 2 
1545, 4; 1549, 104.; 1563 
1582, 4d.: 158). 4d.; 1586, 4d.; .; 1596, 4d.; 1599, 44.; 1603, 44.; 
160), 4d.; 1610, 4d; 1612, 4d.; 16'S, 4d.; 1618, 4d.; 1620, 4d; 1621, 
4d.; 1623, 4d.; 1626, 4d.; 1691, Is. 6d.; 1733, 6d.; 1766, 10d.; 233, 4d.; 2166, 
10d.; 3 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made poreti at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Adstracts prepared expressly for 
Tot ENGINEER, at the office af her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1728. J. Swarts, Oldham, “ Furnaces.”— Dated 16th June, 1870. 
Instead of placing the tuyeres by which the blast is introduced at the 
boshes, er some distances above the sole of the furnace, as hitherto 
ractised, the inventor places them just above the sole of the furnace, or 
= raises the sole of the furnace nearly up to the level of the tuyeres, and 
causes the sole of the furnaces to slope or incline towards the front, where 
there are formed perforations or passages leading in an inclined direction 
downwards into a receiver, placed at a lower level than the sole of the 
furnace. 
1772. 8. Bares and J. Taytor, Dukinfield, “ Furnace bridges.” —Dated 22nd 
June, 1870. 

The inventors make the top of the said —— of the form of a segment 
ofa circle, the centre of the said circle by erence coinciding with the 
centre of the furnace, sw ng the said furnace to be of acireular form 
in cross section, so that the space for the passage of the products of com- 
bustion may be of equal depth, or thereabout, from end to end of the 
bridge. In the body of the bridge the inventors form an air channel 
extending as near as may be to the length of the bridge, and communicating 
by means of one or more openings with the space below the fire-bars, or 
with the space outside of the furnace or boiler, and on the upper surface 
of the bridge, and on a portion of the surface which is towards the fire, 
are formed perforations or slots extending into the said channel, so that 
there may be a flow of air through the said perforations or slots. 

1778. J. Ret, Glasgow, “ Steam engines.” —Dated 22nd June, 1870, 
of the kind referred to are described in the specification of 
letters patent granted to Robert Francis Fairlie, and dated the 





12th May, 1864 (No. 1210). The present invention consists in mounting 
two separate bvilers of ordinary length, instead of one long builer on the 
single long frame carried on the two bogies, such bogies being generally 
each fitted with steam cylinders and their usual connections. 

“* Valves.”— Dated 21st June, 1870. 
: wust port on the eylinder son 
th usual, and across the centre he casts a bar, to which he fixesa T- 
shaped piece. He forms the slide valve by preference in one solid piece, 
80 that the interior of the back shall rest on the top of the above men- 
tioned T-piece, while the face of the valve bears on the port face of the 
cylinder as usual. He makes an opening inthe centre of the back of the 
valve in any desired proportion, with the area of the surface pressing on 
the port face, and makes the margin of the opening to fit steam tight 
upon the face of the T-piece. The steam pressure will thus be removed 
from the centre of the valve in every part of its motion.—Not proceeded 
with. 


1779. T. Grawam andT. Dixon, Leeds, ‘ Rotary engines.”—Dated 22nd June, 
1876 







what wider 








ry 


The inventors employ a steam cylinder fitted with a piston and piston- 
rod, asin an ordinary reciprocating steam engine. The cylinder is mounted 
at one end on axes supported by suitable bearings, and the crosshead of 
the piston works in guides carried by this end of the cylinder. On the 
crosshead are carried rollers which bear against a continuous cam sur- 
face fixed to the frami f the engine around the axis which carries the 

3 The cam s e forms a continuous incline to and from the 
axis which carries the cylinder for the rollers to bear against, and as the 
rollers are drawn or pressed against this incline they cause the cylinder 
to turn round with its axis. The c.m surface is by preference approxi- 
mately so made that as the rollers carried by the crosshead approach the 
axis, and, consequently, as the leverage decreases, the incline of the cam 
surface shall increase. This produces « cam somewhat of a heart shape ; 

rollers may be employed to bear against the two opposite points of 

such 4 cam, or the cam may have corresponding external and internal 
surfaces, and one roller be caused to bear aguinst the interior, whilst the 
other bears against the exterior surface. One of the gxes which carry the 
cylinder forms the driving or main axis of the engine, the other has ports 
formed in it, and passages leading to the two ends of the cylinder, and 
forms a rotary valve by which steam can be alternately admitted to and 
illowed to escape from the two opposite ends of the cylinder. 

1761. J. Outram, Sevenoaks, ‘‘ Rotary engines.” — Dated 21st June, 1870. 

The inventor provides a cylinder of that kind adopted for rotary engines, 
preferably divided by a partition into two unequal parts or chambers, the 
smaller chamber for high pressure, and the larger chamber for condensing, 
or low pressure, and on each side of each partition he places internal 
cylinders or drums, which have slide guides or grooves formed therein, 
with slides inserted in them, to which slides the requisite action is given 
when motion is imparted by pressure of the steam (or prime mover) by 
means of a wheel on the edge of suid slides, such wheels travelling in 
acurved groove the puth of which is eccentric, there being one such 
groove, on each face of the partition (and one on each cylinder cover if 























| desired), su as to guide the action for the high pressure arrangement on 








the one side of the partition, and the low-pressure arrangement on the 
other side of the partition. 


Class 2.~TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

1714. M. Jacor, Maida-hill, “ Fastening railway windows.”—Dated 15th 

June, 1870. 
A toothed rack or ratchet, or its equivalent, is fixed on one er on each 
of ‘he inner sides of the stationary sash frame or other portiom.of the 
grvove within which the sash or glazed portion of the window moves up 


{ and down, whether it be a railway or other carriage window, or an oxdi- 


na.y Window of a building. A catch-pin, projection, or spring, is mounted 
on each side of the window or sash frame, opposite to the racks or 
ratchets, or their equivalents, so as to take into or engage with the teeth 
or other projecting parts thereof, at any point to which the movable sash 
or window may be raised, springs being applied to the opposite side of 
the sush frame, to press the sash with the catches or teeth against the 
face of the rack or racks upon the fixed frame, whereby the catches are 
caused to engage with the teeth of the racks or ratchets, and thus retain 
the movable sash or window in any d pssition 
1721. W. A. CLavron, Birkenhead, D 
1s70 

This consists in a screw propeller fitted on a jointed shaft in such 
nner that the screw and after end of the shaft can be raised upwards 
f the water when the ship is under sail, in combination with two 

wgular steering blades or boards. These blades or boards are 

d to work through slots or openings, one on each quarter of the 
it an ar of about 28 deg. to the centre line, and they serve to 
more or less of the surface of one of the « hem, being caused 
ject through the skin of the ship.— Not proc 
W. AmBLer aud B. Jowe.n, Bradjord, ** Train indicator.”—Dated 
17th June, 187 

This consists of an ordinary clock dial plate or index with pointers, 
and in the same dial plate are one or more openings of any suitable size, 
and from behind each of which ise mounted either a rotary disc or 
cylinder; or in an endless travelling‘’apron, upon which is painted, printed, 
or otherwise delineated at intervals, the information to be shown. In- 
termittent motion is given to the said disc, cylinders, or travelling 
aprons at suitable intervals of time, by gearing from the clockwork 
mechanism managed so that the required information will be presented 
at the opening or openings in the dial plate at the proper time or 
times 

742. H. Bessemer, Queen-street-place, E.C., “ Steam and other vessels.” — 

Dated 17th June, 1870. 

This relates, First, to the construction of steam vessels and sailing 
vessels in such a manner that sea sickness may be prevented or lessened 
by controlling the motion of the saloons, cabins, floors, or platforms, by 
b f e power acting on and governing the position of such 
ors, und platforms. Secondly, to the construction of 
ls with saloons, cabins, floors, or platforms, con- 
nitted by means of water or other liquid 
under pressure. Thi , to the arrangement of valves and hydraulic 
apparatus. Fourthly, the combination within a steam vessel or sailing 
vessel of asuspended saloon, cabin, floor, or platform, with motive power 
apparatus and controlling apparatus governed by manual skill and dex- 
terity. 

1747. E. Panrrince, Smethwick, “ Axl--boxres.”—-Dated 17th June, 1870 

This consists, First, in forming an annular groove on the inner ends of 
axle-boxes for the reception of a coupling band, pins, or studs. Secondly, 
in the employment of a spring plate with pins fitted thereto. Thirdly, 
in forming a lamp on the inner ends of axle-boxes. Fourthly, in forming 
a passage through axle-boxes, and preferably at anangle for admitting oil 
or other lubricant to the axle. 

1762. G. ATrerBuRY aad G. Wuirenovse, Westbromwich, ‘‘ Communicating 
in trains.”—Dated 21st June, 1870. 

This consists in constructing the ends of the several lengths of the tube, 
and making an air-tight joint between the lengths in the following 
manner :—The inventors fix the several lengths of the speaking tube 
(which they prefer to make of metal) upon the tops of the railway 
carriages of the train, and they provide the said tube with branches, 
which go into the several compartments of the railway carriages, the 
inner end of each branch pipe having a trumpet mouth. The ends of the 
main tube situated in the guard’s van and on the engine are also 
furnished with trumpet mouths. Each of the ends of the several lengths 
of the speaking tube projecting beyond the carriage is screwed externally, 
and upon this screwed end a screw-box or collar works. Into this screw- 
bux a tubular junction piece of vulcanised india-rubber, supported inter- 
nally by a coiled spring, is screwed by a screwed collar on the end of the 
said elastic junction piece screwing into a screw in the screw-box de- 
scribed. The outer end of the elastic tube or junction piece is provided 
with a flange or ring made of vulcanised india-rubber. By screwing the 
screw-box carrying the elastic junction piece more or less on the end of 
the length of tube fixed on the carriage the length of the said junction 
piece may be adjusted.—Not proceeded with. 

1764. W. C. Inecanp, Boston, U.S., “ Securing ships’ cables and rigging.” — 
Dated 21st June, 1870. 

This relates, First, to a dead eye constructed in sections or parts, one 
for the reception of the cable and the other for fastening the cable to the 
said receiving part, by a clampiug action in a plane outside or beyond, and 
in a direction across or transversely to the entering plane and direction of 
the cable in the dead eye; Secondly, to a dead eye provided in combina- 
tion with the above contrivances, with a groove or grooves either con- 
tinuous or broken ; Thirdly, to a coupling constructed of a dead eye for 
receiving and fastening the end of a cable, that by a rod is extended and 
provid with an india-rubber or other suitable _ elastic cushion or 
cushions adapted by a rod to be fastened to a ship’s side. 

1771. F. M. Marin, Paris, “ Railways.”—Dated 21st June, 1870. : 

This consists in the application to a line of railway of junction curyes 
of small radius composed of an additional outer rail fixed at a higher 
level than the others, and the use of the same in combination with mov- 
able additional wheels or rollers on the engine and rolling stuek, for the 
purpose of traversing sharp curves with facility. ; d 
1777. L. Meo, J. pe Echevernta, and F. Bazan, Paris, “ Spring coupling 


and brake.” —Dated 22nd June, 1870. 
‘This coupling system is based on the use of a spring enclosed within » 
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hollow drum or pulley, and acting by its own’ex ive power, which 
keeps it pressing closely against its internal cylindrical face of the said 
drum. This expansive power, independent of any exterior force, causes 
a close adhesion of spring and pulley, which makes them, as it were, a 
single piece, by opposing their sliding on one another, and this adhe- 
sion can only be destroyed by an exterior manceuvre. 

1781. J. J. Menpez, Buenos Ayres, ‘* Ships and vessels.”"—Dated 29th June, 

1870. 

The inventor forms the bottom of the ship or vessel at the midship 
section of three semicircles or arcs of equal radius. Two of these, one on 
either side, are convex outwards, and the other semicircle or arc, which 
connects the two outer semicircles or arcs, is concave, and forms, with 
the other semicircles or arcs, an S-like curve. The central cavity runs 
horizontally from stem to stern of the vessel without change of form, and 
a keel springs from the bottom of it. The keel is of the same depth as 
the convexities on either side, and descends to a line drawn as a tangent 
to the two outer semicircles or arcs. {n passing from the midship section 
to the stem and stern of the ship or vessel, the two convexities on either 
side of the central hollow decrease gradually both in breadth and depth, 
and at the stem and stern they do not appear. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1719. W. Gapp, and J. Morte, Manchester, “‘ Looms.”—Dated 16th June, 

1870. 


This consists of improvements in the method of locking or fastening 
the reed when it is fitted to yield to the pressure of the shuttle in cases 
when the remains in the “ shed,” instead of passing into the shuttle-box, 
that is to say, the said reed is fitted as a ‘‘loose reed.” In the case of 
reeds so fitted it is of importance that the reed be firmly held during the 
final ‘‘ beat up” of the weft, and for this purpose the inventors employ a 
number of latches, bolts, or levers, which lock the reed or the reed case 
at as many different points as may be thought to be desirable, according 
to the length of the reed or to the strain on the same. 

1731. W. Hapririp, Manchester, “‘ Looms.”-- Dated 17th June, 1870. 

This consists in causing the ends of the roller entering the slots formed 
in the loom frame to rest or bear upon the upper plane or surface forming 
the line of diameter of a segmental, or half circle wheel, supported on a 
stud, the ends of the cloth roller, when empty, bearing upon the surface 
furthermost from the centre upon which such segmental wheel 
turns, the opposite side of the centre forming a counterbalance. 
The teeth of this wheel gear into a pinion fixed upon a_ boss, 
at one end of which a brake pulley or wheel is secured, and both 
of which are supported by a bracket secured to the stretcher or 
framing of the loom. Around this second wheel a metal clip or other 
strap is passed, one end of which is permanently secured to the frame, 
and the other end, after passing around the pulley or wheel, is attached 
to a spring and screw passing through a fixing underneath, whilst a 
tightening nut is placed for the purpose of regulating the friction of the 
clip or strap upon the wheel; thus, as the cloth roller increases in diameter 
with the accumulation of cloth thereupon, it presses upon and causes the 
segmental wheel slightly to revolve. 

1737. L. R. Barn, Paris, “ Looms.”—Dated 17th June, 1870. 

The inventor adapts to the head or top bar of the batten a guide rod, 
which extends along the front of the reed and above the warp, se that the 
shuttle cannot deviate from a straight line extending from shuttle-box to 
shuttle-box. As it will be necessary to have free access to the reed 
occasionally. such as when a warp thread breaks, this guide rod is not made 
a fixture in its guiding position in front of the reed, but is adapted to the 
batten in such a manner that it may easily be moved out of the way 
when required. —Not proceeded with 
1754. J. 8. Roterre, Brussels, ‘‘ Doging apparatus.” — Dated 18th June, 


1870, 
The improvements relate to replacing the comb by a cylinder, serving 
at the same time as a doffer and a comb, dissimilar in its arr ts to 





any such mechanism hitherto employed. Itis thus placed tangentially 
to a continuous card on the entire width of the latter, and its circum- 
ference is provided with bristles or horse hair, or other equivalent mate- 
rial, arranged like a brush, for detaching the sliver of the wool from the 
card.—Not proceeded with. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1760. C. J. Fox, R. Larmun, and{J. Dopp, “Reaping and mowing.” 
—Dated 21st June, 1870. 

The inventors use an arrangement of steam or power generator working 
cylinder, piston and piston-rod, acting directly upon the knives or cutters 
which engine may be actuated by steam, by air, or ether motive power, 
and forms part of the reaping or mowing machine. By the above men- 
tioned arrangement the work is performed by the machine much more 
quickly and effectively than by any arrangement hitherto used, because 
the power for working the knives is not dependent upon the motion of 
the horse, which motion is always slower in a heavy crop, where, in point 
of fact, it is necessary that the knives or cutters should move with a 
greater speed. 

1765 A. C. Bamuert, Thirsk, ‘“‘ Reaping and mowing.”—Dated 21st June, 
87 


om’, 

In place of a revolving spindle the inventor now uses a fixed one 
mounted over the driving wheel, and on or round which the rakes are 
caused to revolve; on the top of this spindle he sometimes fixes a seat 
for the driver, and in order to enable him to put the machinery in and 
out of gear he makes the spindle hollow, in which is placed a small 
spindle, by which the driver from his seat above the rakes by a suitable 
lever obtains communication with aclutch lever or other suitable appli- 
ances for putting the machinery in and out of gear, or he sometime effects 
the same object by placing a tube on the fixed spindle (which in this case 
may be solid), the rakes revolving on or round this tube, which is provided 
with suitable levers for communicating with the clutch lever or other appli- 
ances. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
—, H. Law, Essex-street, “‘ Supplying water to buildings.”—Dated 15th 
une, 1870. 

The inventor constructs a valve with a plunger fitted to a cylindrical 
chamber; the rod which moves the plunger passes through a stuffing-box 
at one end of this chamber, and the pipe by which water is supplied to 
the closet enters at the other end of the chamber, and this end is so 
formed that when the plunger is held against it no water can pass out of 
the supply pipe into the chamber. On opposite sides of this chamber 
are openings or ports that, on the one side, communicate witi) a service 
vessel, and that on the other side with the basin of the water closet. 
These ports are so placed in the cylindrical chambers that when the 
plunger is held against and closes the supply pipe both ports are open, 
and a free communication is formed between the service vessel and the 
water-closet basin, but when the plunger is moved to the other end 
of the cylindrical chamber it passes over the port which communicates 
with the service vessel, and beyond it sufficiently to establish a commu- 
nication between the supply pipe and the service vessel, so as to allow 
water to enter the latter. 


1718. W. J. Hopkins, Worcester, ‘‘ Roofs.”—Dated 16th June, 1870. 

This consists in making the styles and sash , or some of them, of 
U, V, 2, some similarly shaped plates or bars of wood, metal, or analo- 
gous substance, which are held in position and secured to the top and 
bottom rails by riveting or otherwise. The plates form the gutter or 
channel to receive the rain water from the glass, and lead it to the eaves, 
gutter, or pipe, as found most convenient. At various places in the length 
the inventor attaches cross pieces, studs, or other fastener, which presses 
—_ the glass (preferably at the meeting ends or overlaps), to keep it in 
place.—Not proceeded with. 
we, Cc. =. CAMPBELL, Stoke-upon-Trent, ‘‘ Mosaic slabs.”—Dated 17th 

unr, 1870. 

Tke inventor makes tesserce of biscuit, of hexagonal or other con- 
venient forms, and by tueans of heat and a flux he forms the same into 
eogues of the sizes required by the nature of the subject to be depicted. 
in this way he obtains plaques or slabs of true form which could not be 
attained were it attempted to make them each ina single piece, as they 
would warp and twist in the firing, and the joints would then spoil the 
effects of the composition. On the plaques so made he paints the various 
parts offthe required picture, and the plaques or slabs are re-fired as often 
as may be necessary. The various plaques composing the whole subject 
are then united into one whole by means of Po! d or other cement. 





Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1745. Sir J. WaitwortH, Manchester, “ Fire-arms.”—Dated 17th June, 1870, 

At the fore-part of the chamber of the barrel, which is cylindrical and 
receives the portion of the cartridge con’ the powder, he forms 
a bullet chamber which is larger than the bore, and is similarly rifled, so 
that the inside of that part of the cartridge case containing the bullet 





may be of the same size as the bore and in prolongation of the same. 
on es of the cartridge case determines the diameter of the rifled 
ullet chamber. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

1717. J. Frossarp, Paris, “‘ Bellows.”—Dated 15th June, 1870. 

The neek of these bellows is formed of two concentric pipes, the middle 
one of which conducts sg air to the nozzle, while the exterior circum- 
ferential one leads in the same direction air which has been carburated 
by passing through a sponge impregnated with some suitable hydro- 
carbon. The simultaneous expulsion of pure and carburetted air from the 
same nozzle thus forms a blowpipe, as it were, and onits being applied to 
a lighted match the latter immediately throws out a jet of highly calorific 
flame, which will be maintained so long as the bellows are worked.—Not 
proceeded with, 

1720. H. B. Fox, Hoxton, ‘‘ Venetian blinds.”—Dated 6th June, 1870. 

This consists in the application and manufacture of Venetian blinds for 
window and other like purposes of strips or laths of millboard, papier- 
maché, or cardboard. 

1722. = C. Rois, Chatham, Canada, ‘‘ Harmoniums.”—Dated 16th June, 
87 


1870. 

The open ends of the tubes are placed over, opposite, or in juxtaposi- 
tion to the metallic vibrators, in such a manner as that the end of each 
tube shall enclose two or more of the vibrators, each vibrator producing a 
different note or tone of the musical scale or octave, the tubes having the 
effect of qualifying or subduing harsh or tallic quality of 
character of the tone of the vibrators or reeds, and of increasing the 
power and volume of sound of the same, causing the quality of the tone 
to - ae more nearly that of the pipe organ or flute.—Not yy 
with. 

1725. J. H. Briervey, Aldermanbury, “ Fastenings.”—Dated 16th June, 
1870. 

This consists in ornamenting the fastenings for braces or other articles 
of attire by means of two metal plates hinged or jointed together, having 
teeth in the back plate and a plain je in the ser without any orna- 
mental design with the exception of that part which may be described as 
the hook portion, making what would be known in the trade as a Jever 
buckle. e inventor then makes use of a piece of leather, silk, or any 
other textile fabric, and forms it into the shape of the upper part of the 
front plate of the lever buckle, and on this material so tormed he prints 
in ink, gold, silver, or any other colour, the initials, name, or address of 
any firm or any other printed matter or ornamentation or design that 
may be required.—Not proceeded with. 

1730. G. 8S. Friemine, Drury-lane, London, ‘‘ Stoppers.”—Dated 17th 
June, 1870. 

This consists of an internal spindle with a collar of metal or other hard 
substance fixed to it at one end to serve as a stop, the other end having a 
screw {thread suitable extent formed upon: it. On the spindle are 
placed ,two collars or washers of vulcanised india-rubber, which rest 
against the fixed collar, and a sliding plug of wood or other suitable hard 
material rests against one of the india-rubber collars or washers. The 
diameter of the said wooden stopper or plug, and of the elastic collars or 
washers, are such as to enable them to pass easily into the neck of the 
bottle or vessel. A nut is applied to the screwed end of the spindle, and, 
on being turned thereon, forces the wooden plug forward aud compresses 
the india-rubber collars or washers, which are thereby caused to expand 
circumferentially and fit tightly against the interior or the neck of the 
bottle or vessel. 

1732. G. Farmer, Birmingham, “‘ Shoe heel tips.”—Dated 17th June, 1870. 

This consists of a machine or lever press for findenting cold iron in the 
straight rod for the nail heads. The machine consists of two large side 
frames fixed on two ‘straight pieces of 'timber bolted together by two 
stretched bars. The inventor then mounts a lever on a gudgin pin over 
a box and bolt; in one end of the lever he fixes a roller which revolves 
ona beam, the other end or nose of lever presses on a bolt containing 
a tool for putting in the indent for nail heads. The lever is raised by 
means of cams.—Not proceeded with. 

1736. C. A. BLUEMEL, Globe-road, “* Walking-sticls, &c.”—Dated 17th June, 
1870. 








This consists in un application of leather or of sheepskin, or of skin of 
other animal, forthe purposes of ornamentation of walking-sticks and 
sticks or handles for umbrellas, and also of the otber above named 
articles, chiefly for the purpose of representing the bark or bole of trees 
ana shrubs, and thus producing a novel and effective appearance, and the 
result is a new article of manufacture. 

1740. G. O. Wray, Hestholm, ‘* Box fastenings.” —Dated 17th June, 1870, 

This consists in casting, welding, or otherwise attaching the hook of 
each hasp and claw of each clamp to the vertex of a metal triangle of 
unequal sides, and placing the base of the triangle ina staple driven in the 
side of the box, wine case, or other object for which the hasp or clamp is 
required, the hook of the hasp being intended to enter the ordinary loop 
or staple in or on the lid of the box or door, and the claw of the clamp 
to grasp the lid or other surface.—Not proceeded with. 

1759. W. Ratnrorp, Ozford-street, ‘‘ Wardrobes.”—Dated 21st June, 1870. 

The end doors with looking-glass fronts to wardrobes, in place of being 
hinged on the outsides thereof, as is usual, with the fastening means 
towards their central compartment, these.doors are hinged at the edges 
of them next the central compartment, so that when opened towards 
each other the opposite sides of a person situated between them may be 
fully seen reflected on the two glasses. In order to these doors opening 
“aa interfering with the arrangement of the compartments between 
them, they are hinged on centre hinges.—Not proceeded with. 

1769. A. S. Stocker, Horsleydown, ** Bottles.”—Dated 11th June, 1870. 

Theo vessel is a glass feeding' bottle of the ordinary kind, with one of the 
inventor's improved stoppers, which may be of glass or porcelain. applied 
thereto. This stopper, by preference, is manufactured by dies and 
pressure. It has four projections or feathers produced thereon, as well as 
a projecting ring vound its extreme lower end for the purpose of together 
receiving and holding firmly thereon on its shank a ring of cork. It has 
also a hole made therethrough from end to end, for the purpose of holding 
the ordinary tube generally in use with feeding bottles. It also has a 
smaller hole in its side, gene Bega larger one therein, acting as an air 
passage or valve. An india-rubber ring is placed on or over the stopper, 
taking its seat in the recess provided therein for that purpose. At the 
bottom of this recess a small annular groove ia made, which, as clearly 
shown in the drawing, has relation with both the large and small holes 
leading into and through the stopper, and which the elastic ring is 
intended to cover for the purpose of keeping the vessel clean, and also 
hermetically liquid tight, while at the same time it allows sufficient air 
to enter the bottle at every action when in use. 


Class 8.-CHEMICAL. 

Including Special Ch Land Phar tical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1716. A. SeR Hoeven, Philadelphia, U.S., *‘ Fertilising agents.”—Dated 

13th June, 1870. 

The substances to be treated are introduced into a digester into which 
steam is admitted through a hollow trunnion on which it turns, such sub 
stances being therein subjected to the action of steam under a pressure of 
from forty to — pounds per square inch, for about one and a-quarter 
to one and a-half hours, if the contents of the digester should consist of 
horns, or of button waste, but should they consist of hoofs they should 
then be digested for about the s: of from two hours to two hours and 
a-half, or they may be submitted to the action of steam in any other con- 
venient manner. 

1729. H. H. Kromscaroeper, and?W. P. RaNpAt, Vauxhall Bridge-road, 

London, ** Gas meters.” —Dated 16th June, 1870. 

In order to maintain a proper supply of water to the drum case of a 
gas meter, to compensate for the loss of water by evaporation, the inventors 
employ a supply reservoir, and from the upper part of this reservoir they 
arrange a pipe or passage into the drum case, and descending to or just 
below the water line which it is desired to maintain. A funnel with a 
descending tube is provided for the water reservoir, and as water 
is poured into the reservoir it fills it nearly to the top, and then overflows 
down the pipe or before mentioned into the drum case, and when 
this is full up to the level of the mouth of the spout or by which 
the gas enters, and which is at the desired water line, the surplus water 
runs down the spout and escapes by an overflow plug hole provided for 
the purpose.—Not proceeded with. 

1735. W. B. Smirn, Tucking Mills, *‘ Coati ‘or Bickford safety fuse.”— 

Dated 17th June, 1870. wh wntehreetss% 

In the manufacture of the miner's safety fuse as heretofore practised, 
the centre core of gunpowder or other i bl bst. has been 
surrounded by layers of flax, hemp, cotton, or other material laid round 
the same so as to afford a suitable coating and protection, and 
descriptions have been employed. This i ti ists in the employ- 
ment of a pulp of fibrous material, such as is used in the manufacture of 
paper, for coating the a in lieu of or in addition to such varnish. 
This pulp may be used either as the only coating for the common safety 
fuse, or as an addition to other coatings now employed for such safety 
fuse, the manufacture of which is well known. 

1746. C. M. Tessie pu Moray, Paris, “‘ Caustic soda and potash.”—Dated 

17th June, 1870. 
The production of caustic soda from sulphuret of sodium, and of caustic 

















tash from sulphuret of potassium, by means of two chemical reactions, 

S which the names have been respectively given of the dry and wet 
process. 

1750. M. Trssie pv Moray, Paris, ‘‘ Copper pyrites.”—Dated 18th June, 
0. 


1870. 
The characteristic feature of the invention is the pe method of 
roasting, and the simultaneous pneumatic stirring of the melted mass Py 
the alternate pressure of the air or oxygen in the presence of combustible 
gases. 


1752. J. O. Ewrsa and J. J. Coremay, Glasgow, “ Lubricating oils.”— 
Dated 18th June, 1870. 

This consists in combining caoutchouc with the said lubricating oils. In 
preparing the improved mineral lubricat oils, the inventors employ 
the oil obtained from the destructive tion of shale at a low red 
heat, and refined by redistillation and treatment with acid and alkalies, 
ffin as to be liquid at 30 deg. to 40 deg. Fah. 
(say, 30 deg. to 40 deg. Fahrenheit’s thermometer), refined to the extent 
which ‘uces an oil of a permanent light yellow culour, and —— 
free from pungent odour. They dissolve in this mineral vil about 1 per 
cent. of caoutchouc preferably in the form of sheet india-rubber, and the 
solution is effected by firstly allowing the caoutchouc to remain im- 
mersed in the oil for a few hours, the oil being during that time main- 
tained at a temperature of about 100 deg. Fah. (say, 100 deg. Fahren- 
heit’s thermometer) and secondly by violently agitating the caoutchouc 
and oil togetber for about twenty-four hours by means of a mechanically 
driven ‘‘dasher” or agitator. It is, however, to be understood that heat 
alone, or mechanical agitation alone, may be used for effecting the solu- 
tion of the caoutchouc in the vil, anda more perfect solution is obtained by 
employing these methods. After the solution or combination of the 
caoutchoue with the oil has been effected the prepared oil is allowed to 
settle until it has become clear. 

1753. J. J. Lunpy, Leith, “ Lubricating wool.”—Dated 18th June, 1870. 

The inventor firstly adds to the oil to be operated upon a solutic 
caustic soda making by preference about 69 deg. of Twaddell, or having a 
specific gravity of about 1°345. He then gradually adds to the mixture 
such an amount of water as will cause a partial saponification, and the 
mixture or emulsion to remain in a fluid or semifluid condition, that the 
proportion of water may vary according to the purpose to which the pro- 
duct is to be applied. The proportion in which olive oil or other of the 
above-mentioned oils are to be employed in conjunction with caustic 
soda will be dependent upon the degree or t of saponification it is 
desired to obtain. 

1756. G. Biscuor, jun., Bonn, Prussia, “ Testing metal.”—Dated 20th June, 
1870. 








This consists in the method of testing the quality of malleable metals 
and alloys, by bending strips thereof alternately in contrary directions 
until they fracture, the number of times they are so bent before fracture 
being duly recorded, whereby a reliable and accurate indication is 
obtained of the quality of the metal relative to standard measurements 
previously ascertained : ; thus it has been ascertained in testing by this 
process that the number of to-and-fromovements which pure zinc, the best 
and the most inferior quality of commercial zinc hitherto tested withstood 
without breaking, were respectively in the ratio of 10v, 54, and 19. From 
this, therefore, it can be inferred that another sample of zinc, which 
endured, say, 30 to-and-fro movemeuts, is better in quality than the one 
which endured 19, and inferior to that which withstood 54 to-and-fro 
movements. 

1757. L. Heim, Islington, “ Blacking.”—Dated 20th June, 1870. 

This consists in bringing up the blacking composition to such a state of 
consistency and hardness, and in forming aud enclosing it in such 
manner that from a part of the same, when such part is merely dipped 
in water or other suitable solvent, the required quantity can be rubbed 
on the article to be blacked without causing breakage or “‘ buttling,” and 
without necessarily soiling the fingers of the user. In carrying out these 
improvements the in; ients composing the blacking may be of the 
ordinary kind, but they are brought into the — consistency or 
hard state by combining with them Russian tallow or other suitable 
matter, in — of 3 lb. of the latter to 100 Ib. of the other 
ingredients, and then casting them into the desired forms, but the pro 
portion may be varied, care being taken that brittleness is avoided. 

1758. J. pe WewEirye, Ghent, “ Dyeing.” — Dated 20th June, 1870. 

To every kilogramme of indigo the inventor adds a kilogramme of grey 
amorphous zinc, and the same quantity of madder, and 100 grammes of 
protochloride of tin. All these substances must be intimately mixed to- 
gether in a vat or vessel containing about 1000 litres of cold water, and a 
kilogramme of slacked lime (cold) for every kilogramme of indigo em- 
pone The effect of this mixture will be that the ae operation will 

accelerated and may ed on cold, and the colouring and dyeing 
action of the indigo will be very greatly increased.—Not proceeded with. 
1766. M. and F. Hype, Baltimore, ‘‘ Making soap.” —Dated 21st June, 1870. 

This consists in part of a cylinder, into which the various ingredients 
are supplied by pumps or other suitable means, and in which the said 
Soveliehe are intimately mixed by an arrangement of stirrers on a ro- 
tating shaft. Preferably the cylinder is constructed of iron or other 
metal, and is steam heated, and the wings or spokes of the mixer are of 
such shapes as to divide the magma forcing it up, down, in, and out, so 
as to insure a very thorough kneading and ultimately homogeneous con- 
dition. 

1769. C, L. Franke, Finsbury, ‘‘ Steel.” —Dated 21st June, 1870. 

The inventor takes cast iron and melts it in a puddling or similar 
furnace, together with seven or eight per cent. or thereabouts of hammer 
slag, or what is better he prepares the bottom of the furnace in the usual 
way with iron oxide and slag. He then adds one or two per cent., or 
thereabouts, of a chemical mixture. The metal is well rabbled, so as to 
thoroughly mix it with the chemicals. When it boils, as it will do under 
this treatment, a further quantity of the chemical mixture is added, say 
about one per cent. Afterwards the metal is balled up, and it may then 
be bh ed or sq i and rolled into bars in the usual way. 

1770. D. Cotuet, Paris, “‘ Bleaching agent.”—Dated 21st June, 1870, 

This consists in the application for bleaching wool, silk, and straw, 
and for the sulphuration of casks, vats, and syrups, of an aqueous solution 
of sulphurous acid gas, which product has never been hitherto employed 
for these purposes. This solution possesses the same bleaching qualities 
as the vapours of sulphur, and requires no special apparatus for its use.— 
Not proceeded with, 

1774. P. Botonp, Dublin, “‘ Baker’s barm.”—Dated 22nd June, 1870, 

This consists in making barm or yeast from malted ,oats, or from a 
combination of malted oats and barley, He mashes the oats malt with 
water at a temperature varying from 50 deg. to 212 deg. Fah., the 
extract is fermented, and the product is carbonic acid. This, when 
mixed with flour and allowed to ferment from one to forty-eight hours, 
produces a superior quality of dough, which, when baked, produces a 
superior oy to that hitherto obtained.—Not proceeded with. 

1775. L. Hamew, Manchester, “‘ Colours for calico printing.”—Dated 22nd 
June, 1870. 

For this pu the inventor passes the cloth through a solution of 
aniline salt, chlorate of potash, and water, in about the —— of 
one to sixteen ounces of aniline salt, and one-eighth of an ounce to 
four ounces chlorate of potash to one gallon of water, according to the 
weight of the cloth and the depth of shade required. The cloth is then 
dried and the various colours required printed in the usual manner, 
and is afterw four two or more days in a room at about 80 
deg. Fah., then dyed in indigo in about the proportion of from 
two drachms to two ounces of indigo to the pound of cloth, accord: 
to the pattern and the depth of shade required and quality of 
indigo used. 








1782. G. SpeiGHT, Goswell-road, “‘ Glue-pot.”—Dated 22nd June, 1870. 

The inventor constructs a vessel, which is raised so’as to have a 
underneath it or between the vessel and the surface on which it rests or 
stands. This may be effected by forming the vessel with two bottoms 
one above the other, having a space or chamber between them; or the 
vessel may be raised on a rim or on feet or supports, so that a space will 
be below the bottom of the vessel. Into this space air is admitted by one 
or more openings. He inserts in the vessel a well, r inner vi 
of earthenware, metal, or other suitable material, in which glue is placed. 
Water is poured into the outer or main vessel, and a wick, float, star 
light, night light, or other —— and easily kindled agent for or means 
of procuring heat is placed in the s below the vessel. The heat thus 
obtained will warm the water and Ive the glue.—Not proceeded with. 
1783. B. T. Rasprrt, New York, U.S., “‘ Glycerine.”—Dated 22nd June, 


1870. 

Instead of common salt to effect the separation of the soap from 
the spent lye, caustic alkali is ons ed, by which the glycerine is taken 
up. The resul liquor is then boiled with fresh tallow or my | which 
the alkali is poe berg leaving a liquor consisting of glycerine water, 
and from which is obtained the glycerine for cupuaing. 

1784. A. L. Honey, Brooklyn, U.S., “‘ Bessemer steel.”—Dated 22nd June, 


1870. 
This consists First, in the combination with a converter of a tuyere box, 
having such relation to the opening in the bottom of the shell of the con- 
verter that when the tuyere box is attached to the converter a portion 
of the opening in the converter tituting the lar space above de- 
scribed shall be exposed, so that it can be filled by ramming from the 
outside of the converter. Secondly, in the combination with the tuyere 
box of two or more brackets, having bet them i itabl 
admit of ramming the annular space above described from the outside of 
the converter. ly, in the arrangement in the lower portion of a 
converter of through the shell thereof, located opposite the an- 
nular space and the line of .the upper surface of the new bottom, 
ramming from the 











aud adapted tu enable the annular space to be filled by 
outside of the converter. 
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Class 10.—MISCELLANEODS, 
Including all patents not found under the preceding heads, 


1715. R. MILLER, Greenwich, “ Pipes.” -Dated 15th June, 1870. 

This consists in providing the mouth of the pug mill, or press from 
which the plastic clay is forced, with a guide so shaped as to form the 
socket on one end of each pipe. A die of the shape and dimensions 
necessary for forming the bore of the pipe is situated in the discharging 
mouth of the pug mill or press, leaving an annular space thereat ; and this 

ie projects some dist beyond the mouth of the mill or press. 
Around tbe outside of the discharging mouth of the mill or press another 
die, miade in two halves, is situated, and its interior shape is such that, in 
connection with the die first herein mentioned, it enables the socket or 
faucet to be formed after the body of the pipe is formed. 

1724. W. Burcner, Philadelphia, U.S., “* Steel washers.” —Dated 16th June, 
1870. 





The washer is made of tempered steel in the hollow semi-spheroidal or 
saucer shape shown, the metal being thinner around the bolt hole, and 
ually thickening towards the arch of the washer, and the hoop or 
circumferential part of the washer being made to form a right angle with 
its transverse diameter; the angle may, however, be somewhat varied 
without material injury to the effectiveness of the washer. 
1726. J. J. Lowerre, Brooklyn, U.S., “‘ Paint brushes.”—Dated 16th June, 
1870 


This consists in making the end of the handle to which the bristles are 
to be connected about as large as the interior space of the wire or other 
ferule used to bind the bristles together, and also in the use of, or the 
application of, numerous small projcctions like pins, or wedges, or other 
analagous devices to the end of the handle, which is instead of a sinyle 
pointed end being wedged into the bristles at the centre from the ends 
used in brushing as in the common way. 

1727. 8S. ScHoFIELD, Providence, U.S., ‘‘ Making cigars.”—Dated 16th June, 
1870. 


This consists in the use of a flexible tubular covering made to revolve 
upun # stationary spindle or core, to act «s a substitute for the solid roll 
used in previous cigar making machines. This revolving flexible covering 
has a soft or easy action on the cigar, and preveats injury to the binder 
and wrapper. 

1728. D. Ferpinann, Vierzon Forges, France, “ Breaking stones.” —Dated 16th 
June, 1870. 

This consists of a rectangular shoot or hopper of cast iron, faced with 
stecl, having one of its sides hinged at the upper part thereof, so as to 
move with a vertical alternating action against a fixed plate through the 
medium of an eccentric, direct from a horizontal shaft driven by strap 
and fly-wheel gear, and mounted upon standard framing secured to a bed 
or base plate.—Not proceeded with. 

1734. J. E. Lex, Oughtibridge, ‘‘ Hammer heads.”—Dated 17th June, 1870. 

This consists in manufacturing hammer heads of malleable iron. The 
improvements may be carried into effect by making patterns in metal or 
wood of the implements and castings made therefrom, such castings 
being made malleable by the ordinary process at present in use.—Not 
proceeded with. 

1738. J. A. LinpBiap, Sheffield, “‘ Bottles.” —Dated 17th June,”1870. 

Tbe inventor proposes to construct the bottles or flasks, which may be 
made of glass, earthenware, or other suitable material. with a hollow 
head placed horizontally, or at any convenient angle on the top of the 
neck. An aperture communicates from either end of the head with the 
interior of the bottles. The head may be varied in size and shape to cor 
respond with the size and shape of the bottles or flasks for which it is 
used, and an additional aperturé may be formed communicating with the 
interior of the bottle, or the head may be closed at one end and the top. 
The corks or stoppers ulapted for use in connection with the head when 
in position will lie horizontally over the aperture in the neck of the 
bottles. The heads may be applied to bottles, flasks, and other like 
articles.—Not proceeded with. 

1741. T. Greenwoop and J. Fasian, Hoxton, ,“‘ Billiard cues.”—Dated 17th 
June, 1870. 

The inventors divide the cue at cr near the middle, and connect the two 
parts by a socket joint, or by screwing the one to the other. The handle 
or butt end of the cue is made hollow to receive the other or smaller part 
which is unscrewed and enclosed therein, thus forming a walking stick, 
the butt being closed by a suitable cap. They also provide a ferule 
to be screwed on the smaller end of the butt, in place of the part of the cue 
removed, to prevent damage to the socket or screw joint when employing 
the cue as a walking stick. 

1743. L. A. Rirrersanpt, Eastbourne-terrace, London, ** Peat charcoal.”— 
Dated 17th June, 1870. 

The crude peat or unwashed carbonised peat, which may be used alene 
or mixed with other combustible materials, having been pulverised, and 
mixed with pitch or tar, is then moulded into any desired form, and, 
finally, after being so moulded, is baked in furnaces similar to those used 
in the manufacture of fuel known in France as “‘ Charbon de Paris,” or 
** Agglomeres.” 

1748. A. Larince, Brussels, ‘‘ Bells.”—Dated 18th June, 1870. 

This consists, First, in hanging or suspending bells on axes or trun- 
nions, at or near their mid height : Secondly, in dividing the clapperinto 
two parts of nearly equal length: one fixed and rigid, and the other 
movable ; Thirdly, in the arrangement of bearings for the trunnions to 
rollupon ; Fourthly, in springs for preventing the rebound of the clapper, 
and permitting of increased vibration of the bell, which therefore emits 
more sound ; Fifthly, in an arrangement for regulating the motion of the 
bien in ringing peals or volleys for the purpose uf preserving the harmony 

sired. 

1751. L. Dottine, Toulon, “‘ Cutting corks.”—Dated 18th June, 1870. 

This machine rests on a cast iron bed carrying a rack and two cast iron 
slide bars or rails, one of which is flanged and the other pointed. Cast 
iron whéels gear with the rack and are fixed on the plate.—Not proceeded 
with. 

1755. A. Mouitiay, Paris, “‘ Raising sunken bodies.”—Dated 18th June, 
1870. 


This relates to raising submerged bodies by the displacement of water, 
by means of chambers containing flexible casings filled with air, and also 
to the improved construction of said chambers, whereby to insure the 
success of the operation, and more particularly to maintain in aself-acting 
manner an almost constant equilibrium between the pressure of the 
internal gaseous fluid and that of the external liquid, under all con- 
ditions, and at all points during the raising operation, whatever may be 
the depth from which the bodies are to be lifted.—Not proceeded with, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE QUARTERLY MEETINGS IN BIRMINGHAMAND WOLVERHAMPTON : 
The tone and the business done—THE Wak: Opinions of iron- 
masters—THE PIG IRON TRADE: Firmness: Excellent sales— 
‘THE WORK AT THE MILLS AND FORGES: Effects of the frost—First 
CLASS MACHINE FIRMS : Well employed—THE WAR DEPARTMENT 
OF TRADE: More orders—THE AMMUNITION AND CARTRIDGE 
FIRMS: Messrs, Kynoch and their licence: What precautions 
they are to take—ROAD ROLLERS AGAIN: Water versus steam— 
RISE IN PINS—ALTERATIONS IN FIRMS—SINKING FOR COAL AT 
West BRoMWICH. 

THe Ironmasters’ quarterly meetings have been on this week. 

That at Wolverhampton on Wednesday was marked more by tke 

disposition of most people to make the best of the existing state 

of trade rather than the amount of the business done at it. 

There was an excellent attendance, and the negotiations which 

were begun looked like work in not a few instances, whilst in 

others correspondence by letter was closed by vivd instructions. 
The way was well cleared for the morrow (Thursday), when the 
second and chief preliminary meeting was held in the Town Hall, 

Birmingham. The weather had some, but not a great effect on 

the attendance, which was good. Considering the disorganised 

condition of trade arising out of the continuance of the war, there 
was less hesitation to do business than might have been fairly 
expected 

Transactions, however, were regulated as to their worth accord- 
ing as the buyers believed in the war being likely soon to cease, 
or as they regarded the return of peace as remote in point of time. 

The view mostly held were favourable to the termination of the 

¥ranco-German war a month hence. Until that period has ex- 

ates it was not believed that there will be much inquiry for 
nished iron in lots sufficient to afford a very sensible addition to 
the orders now in hand. As to the forthcoming Internatio 

Conference, the most cautious shook their heads, and declined to 


here to-day (Thursday) evinced a manifest reluctance to do more 


of great worth. But these, together with the daily consumption 
in this immediate district, will go far to keep the miils steadily 
employed, perhaps four days a week, till the spring demand comes 
in Con Canada and the United States, and other markets. 

With the dawning of spring it is on all hands held that the 
probabilities favour a brisk trade. In advance of such a demand, 
finished ironmasters are buying freely most kinds of pig iron. In 
that department some excellent transactions were closed to-day by 
principals and by agents, as well of distant hematite as of home 
argillaceous brands. The sales of the former in the past few 
weeks sent up the quotations of one house half-a-crown a ton 
upon the prices that would have been accepted a fortnight ago. 
We know of no hematite house where the sales up to the close 
of to-day do not embrace the whole of the make over the next 
four months, whilst in one case the whole of the output of the 
furnaces likely to be in blast in the first half of 1871 is sold. The 
customary sales of cold blast iron were made to-day ; and the good 
hot blast irons had so well gone off that when the meeting broke 
up, such firms as H. Ward and Sons had sold their whole make 
for the quarter at prices averaging from £3 12s. 6d. to £3 17s. 6d. 

As to actual business at the works, very little can be said, for 
very little is doing. ‘This arises in part from want of orders and 
in part from the frost having made the canals impassable. Here 
and there finished ironworks are affording their people only half 
employment, because of the want of coal, on account of the ice 
in the canals. 

Resulting from the same cause there are blast furnaces where 
if they have enough fuel, they are kept short of limestone—so 
short that almost every noon threatens them with such a stoppage 
of supplies as to make it impossible to carry on their furnaces 
throughout the night. In other instances only part work is being 
done at the furnaces, 

The aggregate of business doing at the ironworks and the 
foundries, the machine shops and the bridge-building yards, to- 
gether with the less conspicuous industries other than those which 
live upon war and war's alarms, is somewhat but not very con- 
spicuously less than at this time last year. As compared with 
November, however, the goods sent away from this district in 
December was a very conspicuous decrease. 

First-class machine firms alike in and around Birmingham and in 
Shropshire are well employed upun first-class orders, of which we 
shall by and by have more to say. 

The rifle makers are taking new orders at a good profit, but not 
at the exorbitant figures which some foreign buyers were disposed 
to pay for them two months ago. 

The inquest upon the deceased workpeople killed by the explo- 
sion at the works of Messrs. Kynoch and Co., at Witton, has re- 
sulted in the following verdict:—‘‘ We find that the persons 
deceased died at the General Hospital, at various dates, from 
various injuries, all resulting primarily in burns, caused by an 
explosion of gunpowder at the machine of one William Dineley, 
employed as a choker in the Snider shed at the Lion Works of 
Messrs. Kynoch and Co., Witton; but how the said explosion 
was caused the jurors have not sufficient evidence to enable them 
to state, and our verdict is ‘Accidental death.’ The jurors, 
moreover, desire to express their opinion that the dangerous pro- 
cesses mentioned in the evidence should be as much as possible 
under Government supervision. They also recommend that a 
non-combustible uniform be worn by the workpeople.” 

Messrs. Kynoch on Saturday last applied at the West Brom- 
wich petty sessions for a licence to their ammunition factory at 
Witton. The application was opposed chiefly by the memorial 
from the Aston local board. The licence was verbally granted, on 
condition that certain measures of precaution were taken to the 
satisfaction of the magistrates. 

The road-roller question came again before the Birmingham Town 
Council at their adjourned quarterly meeting on Tuesday last. 
Councillor Lowe, desiring to have a water-roller tried at the same 
time as the steau-roller adopted at the last meeting was being 
used, moved that the Public Works Committee be instructed to 
hire a water ballast road-roller for six months, and to report upon 
its working. He desired that both the steam and the water-roller 
should have fair trial side by side. 

The consumers of tin in Birmingham received intimation on 
Saturday morning that the metal had gone up another £3. Messrs. 
Crawley and Parson’s circular said, ‘‘ We beg to inform you that 
our prices of tin are advanced £3 per ton; common blocks and 
ingots, 137s. per cwt.; common bars, 138s. ; refined blocks and ingots, 
141s.” Mr. W. H. Fiddian’s report is as follows:—Common blocks, 
£137 per ton ; ingots, £147 10s.; bar, £138; refined blocks, £141 ; 
ingots, £141 10s.; grain blocks, £151; fine grain blocks, £153 ; 
grain granulated, £155. 

Mr. Walter Robinson retires from the business for some years 
past carried on by him at Gospel Oak, Tipton, under the style of 
Messrs. Walter Robinson and Co., and that the same has been 
transferred to Mr. William Lee, of London. 

The latest reports concerning the venture of sinking for coal 
three miles from Birmingham, at West Bromwich, show that it 
is progressing very satisfactorily. Nothing to discourage the 
hopeful promoters of the undertaking has just yet occurred, but, on 
the contrary, highly favourable circumstances have presented them- 
selves. At the beginning of December the permanent sinking opera- 
tions commenced, and a shaft for the pumping pit, has been sunk 
to a depth of thirty-five yards witnout meeting withsand or water. 
A winding engine is in course of erection, and a powerful pump- 
ing engine has been proviaed by the company in readiness to cope 
with any water they may come to during these trial sinkings 
Offices, stabling, store rooms, blacksmiths’, and carpenters’ 
shops, have been erected, and it is contemplated to press 
on with the works night and day. Contrary to all preconceived 

pinions, the pany have escaped that troublesome and expen- 
sive obstacle, running sand, which will reduce the cost of sinking 
very considerably. In place of the running sand which Lord 

Dartmouth found, many years ago, in his sinkings, the company 
have come across about twelve yards of drift, like an old sea 
beach, but quite dry, and underneath are red marls androck, below 
which no running sand is ever met with. It is expected 
that the probable depth of the coal will be about 350 yards. 
The sinking of the pit is entrusted to a responsible contractor 
for a fixed sum of money to complete it to that depth. The im- 
portance of a discovery in th’s locality of the black diamond can- 
not be overrated, and upon the favourable circumstances which 
have hitherto attended the project the company are to be con- 
gratulated. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE QUARTERLY MEETING—THE 
RETURNS—RAIL CONTRACTS IN THE MARKET—THE Boarp oF 
ARBITRATION—THE WAGES QUESTION—THE PROPOSED SWING 
ome ACROSS THE TEES—ENGINEERING AND SHIPBUILDING 
RICES. 

THERE was a capital attendance at the Royal Exchange, Middles- 

brough, on Tuesday, on account of it being the quarterly meeting 

of the iron and coal trades. There were very few exhibitors of 
machinery. The Patent Nut and Bolt Company, of Birmingham 
and South Wales, showed through their agents—G. Murray and 

Co., of The Sandhill, Newcastle, and Mr. Willman, of Middles- 

brough—a large case of railway fastenings, and all kinds of nuts 

and bolts required er ae shipbuilding, collieries, and general 





with too much positiveness; yet they were inclined to 
concur with those who spoke without hesitation as to the probable 
peaceful issue. 
Meanwhile, purchases are being restricted in respect of the 
finished articles, especially by buyers at a distance. Those present 


4 ing. TheCleveland Nutand Bolt Company, Middlesbrough, 
also exhibited a large assortment of nuts and bolts. Two models and 
diagrams of Mr. Whitwell’s patent fire-brick stoves were shown, and 





Mr. a Ryland, of Birmingham, exhibited a working model 
of Dorrell and Rudge’s patent slabbing and blooming machine, 
and a model of Blake's patent stone breaker. A fair amount of 


than order for immediate requirements. The specifications to | 
follow speedily upon this meeting are not likely, therefore, to be | 





it) 
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was tr ted. The pig iron trade was firm, and there 
were indications of improvemeut in the finished iron trade. I 
heard of large inquiries for rails for Russia, Spain, Hungary, and 
America. It is not improbable that some fresh rail contracts will 
soon be secured by Cleveland. 

The returns of the Cleveland Ironmasters’ Association, showing 
the make for December, will be read with interest. This trade 
has grown so enormously that the annual production is over a 
million and a-half tons, and with the new works, which will soon 
be in operation I am sure it will speedily reach two millions of 
tons. The thirty works on the Association returns have 
112 blast furnaces blowing, and the new furnaces in progress 
are as follows :—Bolckow, Vaughan, and Co., are building two at 
Eston, Middlesbrough, and one at Witton Park ; Swan, Coutes, 
and Co., are building one at Middlesbrough; Cochrane and 
Co., are building one at Middlesbrough; Bell Brothers are 
building one at Port Clarence, Middlesbrough ; the Norton Iron 
Company are building one at Norton, Stockton ; the South Durham 
Iron Company are building one ; the Consett Iron Company are 
building two; the Weardale Iron and Coal Company are building 
two ; Gjers, Mills and Co., are building twoat Middlesbrough ; and 
the Lackenby Iron Company are building two at Lackenby, Mid- 
dlesbrough. The make for the month was as follows :— 

Ironmasters’ Association. Other Makers. Total. 

Tons. Tons. Tons. 

Month ending 3lst December, 1870 .. 126,273 .. 23,329 .. 149,6°2 

Month ending 31st December, 1869 .. 108,788 .. 2 8 .. 131,586 

Month ending 30th November, 1870 .. 121,181 .. 23,372 .. 144,503 

Increase upon December, 1969.,. .. 18,016 

Increase upon November, 1870 oe 5,099 
Shipments Foreign 


h 





Month ending 31st December, 1870... 6,712 .. nil. oe 6,712 
Shipments Coastwise, 
Month ending 3lst December, 1870 .. 12,521 .. 42,5!1 «. 14,032 


Makers’ Stocks. 
3lst December, 1870 .. 22 oc ce oe 83,472 .- 21,134 .. 104,606 
30th November, 1870... .. +. oe ee 64,319 .. 16,491 .. 80,810 
Increase upon October, 1870 .. .. 23,796 
Warrant Stores. 
29th November, 1870 .. os 2 oo o 3,7 
27th December, 1570 .. .. oe ° 





Decrease .c cc ce cc ce 1,000 
ABSTRACT. 

Increase in make upon November... .. «2 «2 o8 e+ os 5,099 
Increase in stocks—makers’ upon November .. 23,70 
Dect ease - warrant stures upon Nov. 29th 1,000 
Make of pig iron, 1868 .. .. .. oo 0s @ ceo G 
o o 18GB 2c cc «0 08 8 cf of 0 
* on BETO cc cc ce oe oe 08 oe 
Makers’ stocks 3lst December, 1868 .. .. oe «+ oe 

” ” 1869 2o ce oe oe 
” ” 1870 22 oe oe oe oe 
Stock in warrant stores, 3ist December, 1868 ee ee 
9 ” 90 1869 oe os ‘ 

” ” ” 1870 os ee 12,739 

On Monday the second annual meeting of the Board of 
Arbitration for the North of England Iron Trade was held at 
douth Stockton. It was stated that the following firms had joined 
the board: Messrs. Oswald and Co., Sunderland ; Messrs. JpAbbott 
and Co., Gateshead ; and Messrs. Abbott and Hyde, Gateshead. It 
was further stated that the number of works connected with the 
board are 25, representing 1411 puddling furnaces and about 
13,000 subscribing members. Mr. David Dale, of Darlington, was 
unanimously re-elected president. Mr. Thomas Edwards was 
elected vice-president, and the standing committee for 1871 were 
as follows: Messrs. Edward Williams, W. R. I. Hopkins, William 
Whitwell, and Thomas Bell, employers ; Messrs. Edward Trow, 
E. D. Thomas, G. G. Thomas, and John Hunter, operatives. 
Messrs. John Jones and John Kane were re-elected secretaries, 
and votes of thanks were passed to the officergefor their services 
during the past year. 

I am glad to hear that the apprehended difficulties arising out 
of the wages question have for the present disappeared, and the 
puddlers and underhands have, on the termination of the new 
year holidays, gone back to their work, having confidence in the 
arrangement of the Board of Arbitration, who will, with the 
assistance of an arbitrator, settle the question. 

I have on several occasions referred to the proposed swing 
bridge across the Tees, intended to be erected by the North- 
Eastern Railway Company, in order that the Hartlepool coal-field 
may be put into more direct communication with the great con- 
suming Cleveland district. The Stockton Corporation and the 
South Stockton Board of Health are opposing the bridge scheme, 
on the ground that it will be an obstruction to the navigation. 
During the present week the corporation of Middlesbrough have 
decided to ask the railway company to make a cariiage-way over 
the bridge. This application will of course strengthen the hands 
of the opposition of Stockton, because the heavier or broader the 
bridge is made the obstruction to vessels going between Stockton 
and the sea. The Tees Conservancy Commissioners have 
resolved to oppose the erection of the bridge. I hear that 
the North-Eastern Railway Company are willing to listen to 
all the interested parties in the proposed additional railway accom- 
modation, and will discuss any reasonable proposition. The 
Stockton people—very naturally—urge the making of a tunnel, 
and they hint at the desirability of making the railway bridge and 
the carriage road bridge at Stockton into swing bridges, so that the 
navigation about their town may be improved. 

Engineering andshipbuilding throughout the north are in a satis- 
factory condition. 

The prices are as follows :— Pig iron, No, 1, 51s.; No. 2, 49s. 6d.; 
No. 3, 47s.; and No. 4. 46s, The prices of manufactured iron are 
as fullows :—Common bars, £6 12s. |6d. toj £6 15s.; best, or cable 
iron, £7 2s. 6d. to £7 5s.; best best, £8 2s. 6d. to £8 5s.; ship 
plates, £7 15s. to £7 17s. 6d.; boiler do., £8 1s, to £8 12s. 6d. 
angle iron, £7 to £7 2s. 6d.; rails, £6 5s. to £6 10s.; light rails, for 
collieries, £6 12s. 6d. to £6 14s.; slit nail rods, £6 12s. 6d. to £7; 
puddled bars, £4 10s, to £4 15s. On wagons at works —four 
months’ bill, or cash less 2. per cent. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue GLASGOW PIG IRON MARKET—THE MALLEABLE IRON TRADE— 
REDUCTION OF WAGES— WANT OF HARBOUR ACCOMMODATION ON 
THE CLYpE— LAUNCH OF H.M, TWIN-SCREW GUNBOA!—ENLARGE- 
MENT OF GASWORKSIN GLasGow. 

THERE is but little to report with regard to the state of the Glas- 

gow pig iron market. Prices have continued steady, with little 

business doing at 51s. 6d. cash, and 5ls, 9d. a-month. No.1, 

g.m.b., 528.; No, 3, 51s, 6d. ‘ 
Shipments are rather below the average, but a good deal of pig 

iron is being used at present by the ironfounders of the West of 

Scotland, most of whom are very busy. The consumption in one 

foundry during the past year is the largest on record, and shows 

an increase of no less than 25 per cent. above 1869. 

Continued efforts are being made to reduce the cost of produc- 
tion, there being no fewer than four patents at present in course 
of trial at various works in the district, all with the view of econo- 
mising fuel and expenses. There seems to be a good many tech- 
nical difticulties to be overcome before any of these inventions can 
be termed altogether successful ; but the attempts are sure to be 
ultimately rewarded with success, and unquestionably the step is 
in the ri ht direction. It is rumoured that the experiments made 
at Glengarnock have resulted in failure, but there is every expec- 
tation that the Monkland Iron and Steel Company will succeed 
with their invention. 








Dulness prevails in the malleable iron trade, except in those 
departments that supply qu lities for shipbuilders ; but for gene- 
ral descriptions there is little inquiry. 

It is sald that several ironmasters in the West of Scotland have 
announced a reduction equal to Iz. on the puddlers’ wages, and 
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6d. on the millmen’s and other branches. Although this has come Makers contend that, considering the large amount of capital 


somewhat unexpectedly upon the workmen, it is not likely 
that they will offer any opposition, for the trade is at present in 
a very anomalous and uncertain condition. 

It is reported that efforts are being made by the Caledonian 
Railway Company to purchase all the wagons and other rolling 
stook at present in the hands of the various coal and ironmasters, 
and other trad-rs situated along their lines. 

Notwithstanding the extensions the Clyde trustees are con- 
stantly making, it appears that the harbour accommodation at 
Glasgow is wholly inadequate to meet the increased traffic in 
shipping. Great annoyance is experienced by shipowners and 
shipmasters in having to keep their ships arriving within the harbour 
moored to buoys in the middle of the river for four, five, or six 
days before a berth can be obtained for them. The mooring of 
these vessels in the centre of the channel necessarily obstructs the 
navigation of the river. In some instances just now vessels are 
berthed four days, and this is by no means the busy season. 
Doubtless, when the new quay at Mavisbank is completed, some 
relief will be afforded ; but it is plain that nothing short of a very 
wide scheme of harbour and quay extension is now absolutely 
necessary to meet the growing demands of this port, and no time 
shoul: be lost in initiating operations for that purpose. 

Shipbuilding on the Clyde is in a most thriving condition, 
Messrs. Alexander Stephens and Sons, who are now fairly in- 
stalled in their extensive new yard at Linthouse, are very full of 
work, and they are making preparations for carrying on work 
during the night as well as by day. 

There have been a good many launches on the Clyde during the 
past week. The most important was the launch by Messrs. 
Napier and Sons of an iron twin-screw gunboat for H.M. Govern- 
ment. It is named the Bustard, and is the first of a new class of 
gunboats adopted by the Admiralty for river and coast purposes. 
It is a companion to the Kite, now in process of construction by 
Messrs. Napier, both being of same dimensions and design. Their 
length is 85ft.; breadth 26ft. ; depth, 8ft. 9in. ; burthen, 245 B.M. ; 
engines, 28 nominal H.P. The armament consists of one 18-ton 
gun, mounted on a platform forward, which works within a 
** well” formed by iron plate bulkheads, into which *‘ well” the 
gun is lowered when being loaded, thereby protecting it and the 
gunners, and raised to deliver its fire. The gun is a ten-inch 
muzzle-loading rifled gun, and is fixed to slides which are flush 
with the deck, and join others which run either to the starboard 
or port side of the vessel’s bow, and it can be discharged either 
from the starboard or port bow by running it out on those sides, 
The hull of the gunboat is constructed of ordinary iron plates un- 
supported by wood. The Bustard will in a few days be taken 
round te Devonport by Staff Commander Braddon, R.N. 

A few months ago | took notice of a large gasometer and other 
additions that were fitted up in the Glasgow Corporation Gas- 
works, on the south side. Similar improvements and extensions 
are now being inaugurated in the Dalmarnock Works, Here, as 
on the south side, it has been found that the storage room for gas 
is much too small in proportion to the daily consumption. The 
central district of the city, which is supplied from these works, 
consumes about 4,000,000 cubic feet of gas per day, and the storage 
room atthe works at present does not exceed 2,000,000 cubic feet 
With the view of remedying this discrepancy two new gasholders 
are to be erected, besides some additional purifiers 34ft. square, 
in order that oxide of iron may be used in the purification of the 
gas, as at the other works. This process of purifying is said 
not only to be very economical, but also to lessen the amount of 
sulphur present in the gas. Additional coal stores are also to be 
erected here. The whole expense of carrying out these improve- 
ments is estimated at between £30,000 and £40,000. Plans have 
already been made out, and tenders are being invited for the gas- 
holders and tauks. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: Operations fallen into the usual routine: Im- 
pediment offered by the severity of the weather to the carrying on 
of some branches: Tolerable vitality at the works during the 
week : The execution of orders secured: No sign of contracts ac- 
cumulating : Little improvement yet to be reported excepting in 
United States requirements: No alteration in prices: Expecta- 
tions for the year: Preparations for increased activity at the 
works: Home business—THE WAGES QUESTION—THE TIN-PLATE 
TRADE : Quarterly meeting of the trade—STEAM AND HOUSE 
COAL TRADES—PROPOSED METAL MARKETS FOR THE DISTRICT— 
CakbDiFF Fine ART AND INDUSTRIAL EXHIBITION, 

Ir might be said that operations in all the staple trades of the 
district have now fallen again into the customary routine, the 
holiday season having passed, The severity of the weather has, 
however, offered considerable impediment to the carrying on of 
some branches of the iron trade, much difficulty, owing to the frost, 
being encountered in conveying materials to the furnaces and 
other departments of the establishments. There has on the whole, 
however, been a tolerable degree of vitality at the works during 
the past week. Makers have evidently no desire to allow engage- 
ments to accumulate on their hands just now, but seem deter- 
mined to execute such orders as are secured with the greatest 
expedition. 

Up to the present time, however, there is not much sign of con- 
tracts accumulating, even if there were less animation at the works. 
In these times of uncertainty, nevertheless, manufacturers cannot 
be too wary. It behoves them quite as much to keep their hands 
clear in order to be ready for an influx of business, as to apprehend 
further changes towards depression. Although the new year is 
now speeding on its way, and the first month will soon have passed, 
there is yet but little improvement to be reported, Indeed, with 
the exception of the demand from the United States of America, 
there is, perhaps, no change from the general quietude experienced 
during the last month or two of the old year. 

As was generally understood, no alteration is being made in 
prices at the quarterly meeting of the trade. There is still 
evinced a general belief that considerable improvement will take 
place in the demand for most descriptions of make in the next 
few months, and that the year will be one of tolerable activity. 
Advices from America show that the requirements of that country 
will again be large, and already the rail mills are beginning to be 
more fully employed on contracts for that country. There are in- 
dications, also, of an appreciable inquiry for railway iron 
on account of Australia, Cauada, and the other colonies, It can- 
not be said that Muscovite purchasers have yet recommenced 
transactions for the new year, but there is reason to believe that 
they will do so as soon as the conference is over. Hence the large 
makers of this district are still making preparations for increased 
vitality in the trade generally before the quarter is over. 

Home railway contracts are not considerable, but tolerably large 
quantities of rails and necessaries are being manufactured for home 
purposes. The make of pig continues large, and prices show no 
tendency to recede. 

A rumour has been spread in some parts of the district that a 
reduction in ironworkers’ wages is to take place. The rumouris not 
strictly correct, but it is signiticant notwithstanding. Rarely do such 
reports gain rena unless there isground for their being started. 
The prices obtained for railway iron especially are low at present 
as compared with those ruling when the last advance was given ; 
hence, unless the desired improvement takes place jin the trade, 
bothas regards demand and prices, it is not unlikely that eventually 
some change will have to be made, It is satisfactory to state, 
however, that the ironmasters have not yet determined upon 
making any alteration in the wages paid to their hands. 

There is but little further improvement to be reported in refer- 
ence to the tin-plate trade. The quarterly meeting of the trade 


has just been held at Newport, and there was a large attendance 
of makers, and some of the leading buyers were represented. 








invested in their concerns, and the very small returns obtained, 


| this branch of trade was one of the most unremuuerative, 


During the past year tin advanced 25 per cent., and iron 20 per 
cent., while the prices of tin-plates remained statio . Advices 
from authentic quarters show stocks in America to be compara- 
tively small, hence there is some prospect of improvement taking 
place in the demand before long. In order, however, to meet the 
successive advances in tin and other raw materials, the quotations 
for which are already very high, it has been resolved to advance 
prices for tin-plates. Quotations for charcoal I.C. delivered at Liver- 
pool are fixed at 30s. per box for the current quarter. Other 
qualities will be raised proportionately. ; 

About the usual amount of business is done in the steam coal 
trade, colliery proprietors being able, with the present demand, 
to keep their hands on about three-quarter time. There is no im- 
provement in the French'demand. House coals continue in good 
request, owing to the severity of the weather. ~ 

For many years past « good deal of inconvenience has been ex- 
perienced owing to there being no regular or stated meetings of 
those connected with the coxl and iron trades of this district. 
Recently complaints of this inconvenience have been increasing, 
and through the instrumentality of a few nearly connected 
with the principal branches of industry, the general 
attention of the trades has been directed tothe matter. 
Iuethe other-great iron and coal producing districts of the 
kingdom there are wéekly and bi-weekly markets at which buyers 
and sellers are able to meet one another and to enter into important 
busi tr ti Again, the Clevelandiron and coal masters’ 
meet regularly at Middlesbrough, while those of Staffordshire 
and Worcestershire have their meetings at Birmingham and 
Wolverhampton. South Wales, on the other hand, has not 
hitherto had the benefit of any such organisation, but an 
effort is now being made to establish metal mirkets at New- 
port, Cardiff, and Swansea, three leading towns in the district. 
The advantages of holding regular meetings of the trades are so 
obvious that it is a matter of surprise that the iron and coal 
masters of this district have not long before taken the step they 
are now taking. A meeting has been held at Newport in order 
to promote the carrying out of the movement, and another meeting 
will shortly be held at Cardiff for the same purpose. The only 
difficulty which the district labours under is its extensive area, 
the iron and coal works not being so concentrated as those of the 
other districts mentioned ; the railway communication is also not 
quite so complete. There can be little doubt. however, that 
holding the proposed meetings will be beneficial to the district, 
and there will be nothing to prevent the attendance of the prin- 
cipal iron and coal masters, &c. 

A meeting of the subscribers to the Cardiff Fine Art and Indus- 
trial Exhibition has been held for the purpose of receiving a report 
from the executive committee as to the result of the recent exhi- 
bition held in the town. The total number of admissions, exclu- 
ding season ticket holders, was 82,169; so that taking season 
ticket holders and all, about 100,000 persons visited the exhibition; 
the smallest number on any one day was 279, and the greatest 
5691. The receipts for admission amounted to £2900 16s. 4d., 
and the profit on sale of catalogues, photographs, and programmes, 
was £94 10s. ld., making the total receipts £3072 12s. 5d., 
which left a balance over the total expenditure of £1017 8s. 9d. 
The exhibition was thus shown to have been very satisfactory. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


STATE OF TRADE IN SouTH YORKSHIRE—SHIPBUILDING ON THE 
TYNE—Pic IN CLEVELAND—THE BIRKENHEAD FERRIES— 
Norta oF ENGLAND BoaRD OF ARBITRATION AND CONCILIA- 
TILUN—MINERS’ CONFERENCE AT MANCHESTER — LIVERPOOL CoR- 
PORATION WaATERWORKS—THE ELECTRIC LIGHT FOR LIGHT- 
HOUSES—COAL SHIPMENTS FROM THE NORTH-EASTERN PORTS— 
ORDERS FOR LOCOMOTIVE AND MARINE ENGINES—COAL TRAFFIC 
ON THE GREAT EASTERN RalLWAY—STATE OF TRADE AT 
SHEFFIELD—SHIPBUILDING ON THE WEAR—DEATH-RATE AT 
BIRKNNHEAD. é 

THE iron trade presents a satisfactory aspect in South Yorkshire, 

a fair demand being experienced for no rails, gas matériel, 

eneral castings, &c. Steam coal is quiet, but engine fuel has 
en in fairrequest for Lancashire. The Lincolnshire furnaces 
continue to absorb a large quantity of coal and coke. 

It appears that during 1870 Messrs. C. Mitchell and Co., of Low 
Walker, turned out 30,764 tons of iron shipping ; Messrs. Palmer 
and Uo. (Limited), of Jarrow, 29,349 tons; Messrs. J. Wighaim, 
Richardson, and Co., of Low Walker, 8465 tons; Messrs. Redhead 
and Softley, South Shields, 5444 tons; Messrs. Schlesinger, Davis, 
and Co., Wallsend, 5484 tons; Messrs. T. and W. Smith, North 
Shields, 6290 tons. Messrs. T. Hepple and Co., of Low -Walker, 
built ten steam tugs in 1870, most of which were of iron. 

The production of pig iron in the Cleveland district in December 


.. 
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One Sheffield firm engaged in the manufacture of war material 
has received an order from the Eaglish Government for a very large 
number of steel gun barrels, the execution of which will occupy 
several weeks. An active inquiry prevails at Sheffield for armour 
plates, gun 8, and other war material. The steel trade 
shows considerable animation ; the demand is still in excess of the 
large production. In the railway branches of Sheffield industry 
there are orders on hand which will occupy-many months. Mer- 
chant iron is in good demand. The recent sharp winter weather 
has caused an active inquiry for skates. - 

From the returns made up for 1870 as to shipbuilding on the 
Wear there seems to have n a falling off of B30 tons in the 
aggregate tonnage for 1870 as compared with 1869. In all, 103 
vessels were launched last year from the Wear yards, 56 being of 
iron, three composite, and only 44 wood. The aggregate burthen 
of the 56 iron vessels was 51,961 tons; of the 44 wood, 15,598 tons; 
and of the three composite, 2525 tons. The average burthen of 
each vessel built was higher last year than in any previous twelve 
months, having been 6804 tons, against 585 tons in 1869, and 381 
tons in 1868. 

The death-rate of Birkenhead last year was 303 per 1000. 





PRICES CURRENT OF METALS AND OILS. 































1871, | 2 
F aod £84. £su £84, 
Copper — British — cake) } Steel, Swedish fa-got 006.000 
ton... +170 0 0..0 0 0} Ree 410 06.000 
Best Selected 0 0. 0 O 0} Tin, Banca, per cwr ... 616 0.000 
0 0..76 0 0; Straights, fine—cash. 614 0..615 0 
00..000 For arrival. ......' 6'0 0..6 4 0 
0 0..7310 0 English blocks .. ...| 617 0..0 0 0 
Spanish Cake .. 000.000 Bars ......-e00--s» 618 0..0 00 
Chili Bars ..:. 40 0..65 0 6 Refined, in blocks... 7 1 0..0 0 0 
. refin 6" 0 0..72 0 0 Tee woe, shts 
Yellow Metal, oo | © 0 6§..0 0 7] IWeoke ......,.....|1 % 0.1 8 0 
Iron, — Scotland,ton | 211 © cash. i 2 eee }190.11 0 
Bar, Welch, in London | 7 0 0..710 0|| TC. charcoal . 176.190 
Vales.) 6 7 6.. 6123 6) '113 6 115 0 
Staffordshire | 715 0.. 8 5 0} 07 6.019 % 
Rail, in Wales ...... 6 5 0..610 0 016 0..016 3 
Sheets, single in Lond.| 9 5 0..10 5 0 37 0 0..0 00 
Hoops, first quality ..| = 15 0..4 5 0) ssececeseree St 0 0..0 00 
Nailrods ........6...| 7 7 6.715 0 Sperm, body ........ 78 0 0..0 0 0 
Swedish .... «| 910 0.. 915 0 Whale,south Sea, pale 7% 00..000 
Lead, Pig, Foreign pr.to.|17 12 6..17 15 ©) Vellow............5 35 0 0..00 0 
English, W.B, .... ./1915 0..0 0 0 M see 00.000 
Other brands 18 0 0..18 5 6 EL Fish . 32 0 0..33 0 0 
Sheet, milled 9 0..20 0 0 Olive, Gallipoli » 92 00..0 0 06 
Shot, patei 0..21 0 0) Spanish ... Mu 10 0..0 00 
Red or minium 0..20 10 0 Pals... 0.000 +» | 3810 0..299 0 0 
White, dry 0..0 00 Tinssed ........+...;8 5 0..0 0 0 
ground in oil 0.000 Rapeseed, English pale 4815 0...9 0 0 
Litharge, W.B. . 0..6 0 @' Brown .. ..... «.-. 4°10 0..47 0 0 
Quicksilver, per bot ..../12 6 0..0 0 0) Foreign pale 00 01 0 
Spelter, Silesian, per ton|17 19 0..18 0 0 Brown ... 00.000 
English V&S ...... 18 0 0..18 5 0 tees coves eeeees 0 0..74 0 0 
Zinc, ditto sheet........ {2210 0..9315 © | Tallow ..........0000e. 350 0..0 00 
PRICES CURRENT OF TIMBER, 
1871, | 1870, 1871 1870. 
Per load £22428 £8 £ & Per load— Z24424un42u46 
Teak .....+.++++++-18 10 13.10/10 1013 0 Yel. pine, per reduced C. 
Quebec, red pine .. 315 415| 315 415 Ist quality 18 0 91° 18101910 
yellow pine... 4 0 410, 4 0 5 1) Qnd do. .. 12151310 13 01410 
St. John’s N.B.. yel 0 0 0 0| 0 0 O @ | Archangel, yellow.. -1 10 13 10 10 10 1210 
Quebec, oak, white.. 6 0 610] 510 65 17 | St Petersburg, yel 12 91310 IL 0 11:15 
birch 31550 $8 5 0 Pinas .. o- 708065700 
45 5 @| 4 5 510) Memel... 709 0 
-0000 0 0 0 0)| Gothen! 8 0 910 
-5 5 615'4565 0008 
fir ........ 215 4 0| 910 4 0/| Gefle, yellow ...... 9 01010 
y 3 0 4 0] 210 8 10) Soderhamn........ 819129 0| 8 0 910 
ia 33 .310| 215 8 0} Cartstions, gee 0, | 
‘ish -2 7 314) 2 6 310 120ft. by by 8h 10 61210 10 012316 
Masts, Queb. rd pine 4 0 5 5/ 310 6 O|| in. yellow .... | 
yL pine4 © 5 56) 4560 apg Soa | 00000000 
ra.pine? 0 0 01/0000 per 40ft. in. .. 
Lathwood, Danta fm 3 0 5 0| 4 0 6 0| Staves. per standard M. 
St Peters 4 0 510) 6 O 6 & Quebecpipe ...... 72 075 0 65 0 6710 
Deals, per C., 12ft. by 3ft. Yin. puncheon.. 20 025 019 0 00 
Quebec, wht. spruce 12 10 17 19 | 18 10 17 10! Baltic, crown .. 1170 0 1800140 0 180 0 
% John,whtspruce 121914 0'13 015 0, Pipe ...ss...! 





WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 


(From J. Berger Spence and Co.’s Circular.) 
Mancnester, January 9th, 1870. 

In commencing our report of the chemical trade for the first week ot 
another year, it is eminently gratifying to point to a thoroughly healthy 
and active state of the market generally. The festivities which mark 
Christmas, and the inauguration of the new year, have certainly had the 
effect of restricting b tr ti but it is satisfactory to note 
that prices are fully maintained. Home consumption continues without 
material change, and the tion of busi , especially in the latter 
part of the week, caused a small influx of orders. Exports in the last 
week of D ber were lly large for’ the season, but during the 
week just closed they have neither been so heavy nor so numerous. The - 
mineral market is buoyant, aud ores of all descriptions are steadily 
inquired for. The severe weather has had the effect of impeding deliveries 
and operations. In the metal market the year commences well, and the 
most salient feature connected with it during the past week is an advance 
of £3 per ton in tin, caused by an aug ited pt Scotch pig 
iron is also impro' , quotations being about 6d. per ton over those of 
last week, while Cleveland is steady. Lead is firm, and copper 
unchanged. We find that the imports of pyrites up to the 30th of 
November were 15,337 tons, against 14,553 tons of the corresponding 
period last year. Muriate of potash exhibits also an increase, and, as 
d with October, is 894 tons, against 470 tons. Saltpetre amounts 

















was 149.602 tons, as compared with 131,566 tons in D a 
1869. The aggregate make of pig iron in Cleveland, in 1870, was 
1,695,377 tons, showing an increase of 235,869 tons over the cor- 
responding production for 1869. 

The receipts of the Birkenhead ferries from April 24th to 
December 31st, last year, amounted to £21,242, against £21,560 in 
the corresponding period of 1869. The expenditure in the period 
indicated in 1870 was £17,408, as compared with £17,380 in the 
corresponding months of 1869. 

There are now twenty-five works in connection with the North 
of England Board of Arbitration, representing 1411 puddling fur- 
naces and nearly 13,000 workmen. 

A conference of miners, attended by delegates from all the 
coal and iron districts in the kingdom, was held in Man- 
chester on Tuesday and Wednesday. The meeting was con- 
vened by the Miners’ National Association, principally for the 
consideration of Mr. Bruce’s Mines Regulation Bill, which 
is expected to be introduced in the approaching session. The 
following was among the resolutions adopted :—‘‘ That in the 
opinion of this conference the present system of mines inspection 
is entirely unsatisfactory, being alike unsound in theory and im- 
perfect in practice. We would further express our continued 
conviction that no inspection will be effective or even possible 
without a great increase in the number of inspectors or sub-in- 
spectors. We think that every working place in every mine ought 
to be inspected at least once in every three months, and that a 
record should be transmitted to the Home-office.” A resolution 
was also adopted expressing the opinion of the conference in 
favour of providing double shafts in all mines. 

The revenue of the Liverpool Corporation Waterworks in 1870 
amounted to £155,525, as compared with £151,862 in 1869. 

The new lighthouse erected on Souter Point was expected to be 
lighted with the electric light on Wednesday. Every effort has 
been made by the Trinity Board to insure the success of the 
experiment, 

he total quantity of coal shipped from Newcastle last year was 
2,427,421 tons, as compared with 2,316,113 tons in 1869. The 
corresponding fapers from Sunderland last year were 1,694,204 
tons, against 1,809,722 tons in 1869; and from the Hartlepools, 
778,379 tons, against 834,709 tons in 1869. The total value of the 
oods, exclusive of coal and coke, exported from Newcastle 
fast year was £2,150,748, as compared with £1,882,859 in 1869 ; 
from Middlesbrough £1,237,111, against £1,040,331 in 1869 ; and 
from West Hartlepool £1,714,443, against £1,412,000 in 1869. 

Good orders are in course of execution in the north-eastern 
district for locomotives and marine engines. 

The coal traffic on the Great Eastern Railway is steadily ex- 
tending. Last year it amounted to 507,344 tons, as compared with 
431,805 tons in 1869. 


in quantity to 1165 tons; but the expansion is most ramarkable in nitrate 
of soda, which stands at 5849 tons, against 2874 tons corresponding period 
last year. The value of guano and phosphates imported in the first ten 
months of 1869 was £1,340,438; but for a similar period of 1870 it is 
nearly double, being £2,621,086. An increase in the quantity of alkali 
exported is to be noted, November being no exception to the steady 
advance which has characterised 1870. The total is 18,875 tons, and the 
same month ‘last year 12,261. France takes the minimum quantity, 70 
tons; America the greatest, 8352 tons. Prussia swells the amount by 
2542 tons, Hanse Towns 1838 tons, and Holland 1738 tons; the totals of 
these three countries united for the same period last year being 2200 tons. 
The value of drugs and chemical products is nearly the same as last year. 

Soda.—Cream and white caustic scarce and firm, the former at £12 10s. 
for 60 per cent.; the latter at £13 to £i3 10s. Ash unchanged at 1 13-16d. 
to 1jd. per degree. Soda crystals dull at £4 to £45s. Bi-carbonate, 
£10 to £10 5s., and £15 for refined. Salt cake, £3. (Glauber salts, £3, 

Nitrate of Soda has been steady all the week at £15 5s. to £15s. 10s. 

Potash.—Owing to the closing of the navigation and high prices, there 
is meagre business transacted. 

Saltpetre.—Prices are well maintained ; £28 to £29 for foreign ; £34 
refined. 

Alum.—Home demand active. Loose lump, £6 to £6 5s., and in export 
barrels, £7. Ground at £7. 

Ammonia.—Brown sulphate inquired for forward delivery, and conse- 
quently firm, at £14 to £14 5s. hite and grey continue to sell at £16 
to £16 10s. Muriate, £23 to £24. Carbonate, 6d. perlb, Sul-ammoniac, 
42s. to 43s. om, and oe sseeaee. - Sab Bai te td 

Copperas.—Green and rusty in consumptive request ut 52s, 8.; 
dry, 328. Chloride of iron, £6. Crocen blue, 1s. 6d. to 2s. 

Arsenic at £6 15s. to £7 5s. for fine powdered. 

Acid.—Tartaric is in fair demand at 1s. 3}d. to 1s. 3}d.; oxalic, 7}d. to 
8d.; sulphuric, £3 5s. to £3 lis. 

Magnesia.—Epsom salts at £4 10s. to £4 17s. 6d. for refined. 

Oils - -Olive in fair request at £47 10s. to £48. Pure spindle and loom 
oils find a ready sale. Best white Norwegian cod liver oil at 6s. 6d. to 7s. 

r gallon. 

Pe ttch is improving, and prices vary from 13s. to 15s. per ton. 

Benzole. per cent.; firm at 2s. 3d. to 2s. 4d. 

Disinfectants.—Patent at £5 per ton ; carbolic at £10. 

China Clay.—22s. per ton. 

Pyrites.--No alteration in price. Shipments irregular, owing to the 
severe weather. 

Manganese at 75s to 80s. for 80 per cent. 

Ore.—Hematite unchanged, at 16s. to 18s. Oolitic, at 6s. 9d. to 


5 taf 

See. eames tae deen 51s. 6d. to 51s. 7d. cash ; Cleveland 
firm, at 46s. for Forge 4, to 51s. for No. 1; Welsh bars, £6 10s. to £6 15s. 
Staffordshire bars, £7 10s. to £8; hoop iron, £8 10s. ; Gas tubes, 60 per 
cent. to 674 cent. off list ; boiler tu pe cent. to 42h per cent. 

Copper. good tequby fas Se, Eng! tough ingot, £70 to £71. 
chill , £64 10s. to £65. 

Tin.—Prices advanced, and still tending upwards. English ingot, £137 
to £138. Straits, £134 to £134 10s. E 

Lead.—In steady demand. Best English soft ig. £19. 

Spelter.—Quiet and unaltered in value. English, £17 lds. to £18. 

esian, special brands, £17 15s. to £18, 
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BRITISH AMMUNITION — ITS CONSTRUCTION 
AND USE. : 


. No. II. 

In addition to segment and common shell, a 40-pounder 
battery has, as we have noticed, shrapnel shel]l and case 
shot. The shrapnel, with a time fuze, may be considered 
the chief projectile for firing on troops in the open, at any 
but very short ranges. With the old smooth-bores there 
was much to be said’for the round shot which continued 
its ricochet for a long distance. No doubt it very im- 

rfectly defended the pron over which it hopped, but 
it threw up stones and earth at every plunge, and pro- 
duced, at all events, a considerable moral effect; but al- 
though the 40-pounder has indeed a solid shot, we have 

x 
SHRAPNEL SHELL 


ROXER DIAPHRACM 


10 INCH | 


| projected by the er, 


selves, but even when some Ep 


uently derided what they conceived to be the design of | 
the missile. . | 
General Shrapnel’s shell, which was then in the service, 
consisted simply of a spherical case containing powder and 
bullets mixed together, fuzed with the well-known old | 
wooden time-fuze. It _— itself so valuable that the | 
Duke of Wellington, who was at first opposed. to it, soon | 
spoke strongly in its favour): Perhaps its most celebrated 
performance in the war was at the taking of St. Sebastian; | 
on this occasion the storming party had failed to force their | 
~“—- up to the breach owing to the strength of the defenders, | 
and the order was given to fall back and lie close, while | 
shrapnel were fired over the heads of attacking columns ; | 
this was done with such effect that the ramparts in the 
immediate vicinity were cleared of defenders, and the next | 
assault, made immediately on ceasing fire, carried all before 


it. 

This shell, however, had great faults, especially the liabi- 
lity to premature explosion, which arose from friction of 
the powder and grinding of it between the bullets and sides 
of the shell, rebound of the fuze, giving way of the fuze 
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this evil exist, that we can hardly fail to think that on 
such an occasion as the one above quoted some casualities 
must have been caused among our own troops. Before 
passing on to the 40-pounder shrapnel it may be interesting 
to note how these faults were remedied in the Boxer dia- 
phragm shrapnel for smooth bore guns, adopted some years 
previous to the introduction of rifled ordnance. The sec- 
tion in Fig. A shows the general arrangement of the in- 
ternal parts. 

The improvements introduced are as follows :—(1) The 





| powder and bullets are entirely separated. This is effected 
y the diaphragm plate (so called from its resemblance to 


omitied it in our category as unlikely to be used, and | the muscle in the human body); a plan of this plate is given 


hardly deserving notice, because it 
in weight and momentum over th 
projectiles for the same gun are brought to one weight 
and not to one size, like those for a smooth-bore piece); and 
further, because its ricochet is curiously crooked and bad. 

In commencing the subject of shrapnel, it may be in- 
teresting to observe that the entire question has been 
worked out by English science. Some abortive old con- 
trivances (such as a cylindrical lead envelope containing 
bullets fired from a smooth-bore gun with a fuze turned 
next the charge) have been quoted as evidence showing 
that the French and Germans had discovered shrapnel shell ; 
but there is great reason to doubt whether such projectiles 
were designed to act as shrapnel, for on the Continent 
fuzes have been sometimes used to open case shot near the 
muzzle of the gun, and everything goes to prove that the 
essential principle of shrapnel was not clearly understood 
and carried out, for this may be said to be the union of 
the bullets in a case of such form and mass as to carry 
them, with the least possible loss of direction and velocity, 
up to any desired point, where a shower of balls is gene- 
rated with the remaining velocity of the shell at the moment 
of fracture. 

So wide of the mark had any experiments of the French 
been, if report may be believed, that in the Peninsular war 


possesses no advantage | in Fig. 3, andin Figs. 1 and A itis shown as an arched line, 
e shells (for all rifled | broken in the centre by the fuze socket, the powder being 


| over the convex surface of the plate, and the bullets beneath 
the concave side packed in coal dust, which may be distin- 
guished in the section by being rather coarser than the 
powder, besides being on the opposite side of the arched 
a. (2) The disposition of bursting charge and 
metal of shell is such as to enable the former to open the 
latter so as to release the bullets with the least possible 
dispersion. This is effected by the bursting charge being 
placed on the extrados of a kind of arch, so that it 
acts, as it were, from outside the bullet chamber 
upon the sides of the shell, which opens without the 
balls being sensibly acted on by the bursting charge. 
To carry this out the metal is weakened by four 
grooves forming lines of least resistance, shown in the 
sections of Fig. 2, taken through the horizontal planes 
indicated by lines 1 and 2, and the inclined plane indicated 
by the line 3 in Fig. 1. The bottom, which has to bear 
the full shock of discharge, and the part round the fuze 
hole which holds the socket, are either left about the mean 
thickness of the shell, or jially strengthened, according 
to the circumstances of each case ; and the zone in which 
the diaphragm plate edge is cast is invariably thickened, so 
as to prevent the existence of a weak line which might 





not only had they no projectile of the shrapnel class them- ' cause the shell to divide in two with the mass of bullets 


pa shrapnel fell into | remaining in one-half, instead of bein sin rl 
their hands they supposed the bullets were dotended to be | The bursting charge is entered by the Small filling hole in 
charge of the shell, and conse- | the side, and the fuze is inserted in the socket, which has 
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released. 


a groove running up from the bottom and cemmunicating 
with the bursting charge by means of a small fire hole (not 
visible in Fig. A). As to the fuze, it is sufficient to notice 
that it is a wood fuze of General Boxer’s construction, in 
which the composition is not liable to break away for want 
of support beneath it, as was the case with the old wood 
fuzes of the service, which were cut off at the required 
length ; for in this the fuze flame, augmented by a strong 
flash from a small channel of powder, is made to reach the 
bursting charge at any required half-second of burning of 
the fuze by boring a small hole. 

Figs. 4 and 5 show the shell-plug, prolonged by the 
addition of a piece of wood covered with serge, to prevent 
the escape of any powder from the chamber of a filled shell 
through the fire hole into the fuze socket. 

This shell, like the rifled shrapnel, has given remarkably 

ood results when ‘used with judgment, but with any 
description of shrapnel shell it is necessary to learn how to 
judge of the effect that is being produced by the appear- 
ance of the burst from the firing point. Very much 
depends on this, yet it is, comparatively speaking, little 


composition, and the like; in fact, to so great an extent did | understood, for shrapnel practice is expensive, and abroad, 
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at all events, seldom carried out ; those, however, who 
have the clue to the meaning of what they see can at once 
use their fire intelligently, and know how to correct their 
faults, and this in gunnery is the principal matter. The 
chief point to notice is that the apparent position of the 
cloud of smoke formed by the shell bursting in the air is, 
taken alone, so imperfect an indication of the actual state 
of the case, that most of the bad shrapnel practice is due to 
officers or men being deceived by it. General Gardner, 
after leaving the School of Gunnery at Shoeburyness, wrote 
a valuable paper on this subject, the chief point of which 
is readily explained. Figs. 6 and 8 show the appearance 
of two different bursts as seen from the firing point ; in 
both the apparent position of the cloud of smoke is 
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identical. Figs. 7 and 9 give longitudinal elevations of the 
same, in which it appears that, though the height and line 
of the burst were identical, one was short of the target and 
gave a good result, while the other was over it and gave a 
very bad one. Looking more closely at Figs. 7 and 9 it may 
be observed that the evidence which was not furnished by 
the smoke cloud in the air is supplied by the puffs of dust 
caused by the grazes of the bullets on dry ground, or 
splashes when firing over water, so that a correc 

judgment of the distance A B, coupled with the appear- 
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ance of the smoke cloud, gives the required information. 
At the same time, no doubt, where the effect can be seen 
and reported from a point some little distance from the 
line of fire, such information may prove very valuable. 

In the 40-pounder, Fig. 10, as well as other rifled Boxer 
shrapnels, are embodied the same principles as those given 
above ; but inasmuch as the shell always presents the point 
to the front the matter is simplified, the bursting charge 
being placed in a powder chamber in the base of the shell, 
and so kept behind the bullets ; the arched diaphragm is 
replaced by a thick disc of wrought iron, which rests on 
the mouth of the powder chamber, while the latter is lined 
with tin to prevent premature explosion of the powder 
from friction of the iron. The fuze acts through a central 
tube placed in the axis of the shell, into which is screwed a 
small primer. The remainder of the body is filled up with 
bullets imbedded in rosin, over them lies a kamptulicon 
dise and a light head of elm wood, covered by thin 
Bessemer metal, lightly riveted to the shell body ; in the 
apex is the fuze socket. The head is made light to give 
good shooting proportions ; that is, to bring a shell of the 
required weight up to the length of about 23 calibres, as 
well as to cause the centre of gravity to fall a little behind 
the centre of the figure, and also to enable the head to be 
lightly attached to the body, and so easily blown to the 
front on the explosion of the shell, without having 
sufficient inertia to render it liable to twist off from its 
resistance to the sudden rotation imparted to the body of 
the projectile in the bore of the gun. 

The shell body is weakened by six longitudinal grooves 
or lines of least resistance, and it generally opens by 
dividing approximately along them, releasing the bullets 
in a close cone of dispersion, effective for perhaps about 
250 yards, and adjusted to open closer to or further from 
the mark, according as the formation of troops on which it 
is directed is compact or more extended. As compared 
with segment shell the bullets have the advantage of 
greater density, and, consequently, of greater penetration 
than the segments, and are of a better form for grazing. 

We have given the segment shell chiefly for use against 
troops under cover, because for this calibre it has no fuze 
to act on graze, and because its action is ill suited to the 
service time fuzes. That this is so is evident from the fact 
that it is of little avail if burst more than 30 yards short 
of the object, whereas the time fuze can only be fired at 
lengths representing points on the range of about 65 yards 
apart. Further, we may notice that it is frequently im- 
possible to burst shells effectively on graze with any 
description of percussion fuze, owing to the nature of the 
ground. For example, percussion fuzes could not have 
been used in this way at Waterloo, nor, again, at the 
enemy on the steep slope above the Alma with much 
effect—some parts of the ground at Inkerman, especially 
where the 18-pounders fired, might have suited them, but 
not the broken slopes of the ravines or the brows of the 
hills, which were covered with gorse. At Balaklava many 
of the guns whose fire was plunging would have fired them 
without avail, for they would have buried themselves in 
the earth as they burst. In the Cape and Abyssinian wars 
their action would also generally have been abortive, and 
there remains, of recent English wars, only those in India, 
where circumstances nodoubt would have frequentlyfavoured 
the action of percussion fuzes, and China and New Zealand, 
in both of which they were actually employed with great 
success ; but the favourable reports chiefly referred to their 
action against men behind stone walls in the first-named 
war, and in rifle pits in the last, which is in accordance 
with the work we have assigned to them. 

Of the Prussian and Austrian war, Capt. Brackenbury, 
who was with the Austrian army, writes, in his “ European 
Armaments” :—“ The Prussians made a great mistake 
during the late war in using percussion fuzes for their 
shrapnel. These may be all very well on level ground and 
at short range, when the shell can ricochet; but what 
usually happened was that the Prussian shrapnel struck 
some projection in the earth or the face of a hill, and gave 
a feeble exclamation from the grave which it dug for 
itself, no harm resulting to the enemy; very frequently it 
did not burst at all.” Is it to be wondered at that the 
Prussians condemned shrapnel entirely, if they believed 
they had been using them scientifically and had only 
obtained such results ? 

It may be urged, however, that percussion fuzes act 
remarkably well on impact against the actual bodies 
of men ; and this is true, but it obviously applies chiefly 
to compact formations, and an evemy will seldom present 
this kind of target for artillery to practice on. The most 
casual reader of accounts of battles must have noticed the 
deployment of troops, repeated as often as they were 
brought under the fire of artillery. 

While on this subject we can hardly pass over the 
slaughter of the French by the Prussian guns at Sedan, 
which has elicited so many comments. The accounts of 
the masses,of human bodies blown asunder seem to indicate 
that common shells and percussion fuzes were used. Similar 
heaps of fragments were to be seen in Sebastopol after its 
capture. No doubt the fire was murderous in its effects, 
but this probably is partly to be attributed to the skill and 
coolness of the Prussian gunners, and partly to the excep- 
tional conditions under which such slaughtec was effected. 
The men lying in heaps must have been in close formation, 
and a powerful converging fire on troops so placed must 
produce dreadful havoc. But if for the moment we can 
put aside the moral effect of such mutilation of our fellow 
creatures, and look at the results as “ work done,” it is not 
really in the best shape, for each human frame torn asunder 
represents a great part of the work of one effective shell, 
and it is clearly more profitable to disable ten or twelve 
men with a shrapnel than blow one or two into fragments 
of flesh and rags with a common shell. Indeed, shrapnel 
and segment are both so superior to common shell for work 
of this kind that if results on service were brought by 
favourable circumstances, skill, and coolness, to approxi- 
mate those obtained in target practice, the effect would 
probably exceed anything that has been recorded, For in- 
stance, fifteen rounds of segment shell (including non- 
effective as well as effective), fired at Dartmoor from a 








12-pounder gun at targets representing a regiment of in- 
fantry in column, at nearly a mile range, gave over 1100 
hits. When it is considered that at this rate a single field 
battery would annihilate an.entire infantry regiment in 
about one minute and a-half, it will be seen that either 
segment or shrapnel, under such circumstances as those of 
the battle of Sedan, might produce such effects as we may 
well hope will never have to be recorded; for, as we have 
noticed, the exposure of troops in close formation on open 
ground to a converging artillery fire is, happily, a test to 
which they are seldom subjected. 


COMPENSATION OF THE PENDULUM FOR 
CHANGES IN TEMPERALURE AND IN ATMO- 
SPHERIC BUOYANCY. 

By Epwarp Sane, F.R.S.E.* 

BEFORE proceeding to describe the group of contrivances indi- 
cated in the title of this paper, it is proper for me to say a few 
words in explanation of my reasons for bringing it forward at the 
present time. The idea has occupied my mind for many, years, 
and more than a year ago I matured the design which I am about 
to submit to the Society. My hope of having had the apparatus 
constructed and in action during the past summer was disappointed, 
and the paper was delayed until the arrangement should be 
subjected to actual trial. 

Meanwhile, in my capacity as secretary of the Society, I 
received from Mr. Macfarlane of Comrie, the communication 
which has been just read. In this Mr, Macfarlane anticipates a 
part of my intended arrangement, and therefore has completely 
established the claim to priority of publication. It is my first 
duty most distinctly, and also most cheerfully, to admit this 
claim. 

Those members of the society who have paid attention to this 
subject will have perceived that Mr. Macfarlane’s contrivance is 
an obvious modification of the method for adjusting the beat of a 
pendulum, for which a medal was awarded to me in 1864. At the 
same time they can hardly have failed to notice that his paper 
contains clear internal evidence of Mr. Macfarlane’s having been 
acquainted with that method. Itis therefore my most, and also 
my agreeable duty, toclaim for him entire originality in the idea. 

Seeing, then, that delay has allowed part of my arrangement to 
be anticipated, I have determined to place it at once before the 
Society, even with the disadvantage of not having the actual ap- 
paratus ready for exhibition, lest the rest also may pass away from 
me. 

Something like a quarter of acenturyago, Mr. Vulliamy, of London, 
sent out a steeple-clock to Constantinople, and it so happened that 
I was requested to superintend its erection in the clock-tower at 
Tophana which had been built for it. 

The custom in the East is to count the hours from sunset till 
sunset, and therefore 'it was impossible for Mr. Vulliamy’s ex- 
cellent clock to keep true time. I designed a new kind of sun- 
dial, indicating the Eastern hours by means of an image of the 
sun made upon the coneave surface of a sphere, and which could 
easily give the time to within a fraction of a minute. This dial 
was erected at the foot of the clock-tower, and serves to set the 
clock from day to day. 

In order to avoid this continual meddling with the clock, I set 
to work to contrive some means of changing its daily rate. The 
only expedient which could be used with such aheavy peadulum as 
that of the clock was to change its effective length, by causing the 
suspending spring to ’ through a slit, and to give an up-and- 
down motion to that slit. This slit was to be made in a lever, the 
far ena of which rested on the periphery of a disc, cut of such a 
shape as to correspond with the varying length of the day through- 
out the year, and this dise was to turn once in the equinoctial 
year. The train was caleulated, the wheels cut: the equation, 
adjusted to the mean elliptic motion of the earth and to the 
latitude of the place, was carefully computed for each day of the 
year, the brackets for securing the apparatus to the clock-frame 
were ready, but, on ascending to take the first steps for affixing 
the new parts, I found the clock neatly enclosed in a glass case, 
which effectually prevented any operations. As this glass case 
had been placed by superior authority, my case was hopeless, and 
the equation apparatus has not been applied, 

This idea is carried out, though for another purpose, in my 
pendulum suspension for adjusting the beat ; the extension of it 
to the correction for changes in temperature is sufficiently obvious. 
My object is to modify it, so as to combine the corrections for 
changes in temperature and in atmospheric density. 

The highly satisfactory performance of this slit-adjustment in 
the case of the mean-time clock at the Royal Observatory of Edin- 
burgh encourages me to expect of it sufficient delicacy and pre- 
cision to reach even to the small inequalities due to fluctuations 
of the atmosphere. When the old suspending piece was removed, 
and the new one with the movable slit substituted, we were 
agreeably surprised to find the are of oscillation considerably 
augmented. 

Encourged by this success, I propose, by help of the slit arrange- 
ment, to accomplish the following objects :— 

1. The accurate regulation of the clock’s mean rate. 

2. The setting of the clock forward or backward by any pre- 
scribed smali fraction of a second. 

3. The compensation for changes in temperature and the ad- 
justment of that compensation. 

4, The compensation for changes in atmospheric pressure and 
also its adjustment. 

5. The avoiding of any interference with or stoppage of the 
pendulum in any or all these operations. 

The pendulum is supported by a strong brass plate firmly bolted 
to the wall or stone pillar prepared for the clock. On the upper 
part of this plate A there is cast a projection B, in which a 
cylindric hole is carefully worked, the upper part of the projection 
being turned true to the axis of the cylinder. 

A strong brass screw, with square threads, is fitted to a cylindric 
hole, so that it may slide steadily ; the screw is prevented from 
turning by a key secured by two small nails in front ; these are 
not seen in the drawing. 

A large brass nut, D, is carefully fitted to the screw ; this nut 
bears upon the flat upper face of the projection B, and by turning 
the nut D round, the screwis raised or lowered. 

The thread of this screw, and of its nut, are finished carefully 
as if for linear graduation, and the rs is arranged so that one 
turn of the nut D makes a change of fifty ds in the clock’s 
daily rate. The enlarged part of the nut has its circumference 
divided by lines into 500 equal parts, and each of these parts is 
subdivided by means of a vernier into ten, sothat the hundredth 
part of a second in the daily rate can be easily estimated. 

The thick screw has a hole pierced along its whole length, and 
carefully finished to be truly cylindric; into this hole a steel 
carrier C is fitted with a groove and key to prevent its turning ; 
to the lower end of this carrier the upper end of the pendulum 
spring is securely fastened. This steel carrier C is expanded at 
its upper end into a bridge, through the span of which a steel axis 
F has room to pass. 

This axis F rests in two bushes made in the upper of the 
screw, which is enlarged for the purpose. In the middle of the 
length of the axis F a projection is made, not cylindric, but 
composed of parts of three cylindric surfaces connected by sloping 
parts. The radii of these three partial cylinders are equi-different, 
and the difference is computed so as to cause a change of one 
second fifty minutes in the clock’s rate. The bridge of the 
carrier C rests upon these projections from the axis F, which thus 
virtually supports the jentulens: 
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In order to turn axis F into the desired position a continuation 
is loosely jointed to it, which continuation is brought forward to 
the dial-plate, where it carries an index. At distances of 120 deg. 
on the circle of that index the letters M, G, L—or others equivalent 
—are placed. When the index is turned to M, mean, the pen- 
dulum is of its mean length, and the clock should be going to mean 
or true time. When the index is turned to G, Guinien, the pen- 
dulum is shortened and the clock should be gainng ata known rate, 
the convenient pry x being one second in fifty minutes. 
when the index isat L, losing, the pendulum is lengthened. 

Thus if the clock be fast of true time by, suy, 0°47, we turn the 
index to L and keep it there for 23m 30, in order to retard the 
clock to true time. 

The partial cylindric surfaces extend a good way on each side of 
120 deg., so that it is not necessary that we be very careful in 
setting the index. 

To the plate A a steel spring, GHIK, is firmly secured at the 
end G. The part HIK is straight and stiff, while the more 
flexible part, from G to H, is so adjusted as to make both ends of 
HIK to pass downwards against resistances provided for them. 
At I, the middle of H K, there isa slit through which the pen- 
dulum spring passes, and this slit is furnished with two hardened 
adjusting pieces, which are regulated to the thickness of the spring 
and to its position when the pendulum is at rest. 

In this way H K must be regarded as a straight bar resting on 
props at H and K, and being prevented from motion endways by’ 
the longitudinal resistance of the spring G H. 

The part H rests upon a stud L fixed on the lever ML. The 
under side of this lever is dressed straight, and presses against a 
knob N, fixed on the upper end of along steel piece N O, the lower 
end of which we may, for the moment, suppose to be attached to 
the lower end P of a long brass piece P Q, the upper end Q of that 
brass piece being secured to the plate A. 
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The consequence of this > oeagme is, that when, by an in 
crease of temperature, the pendulum rod becomes lengthened, the 
part Q P expands downwerne, the steel piece O N upwards; sc that, 
since brass exponds more than steel, the point N, and consequently 
the point I, is lowered, so as to shorten the effective length of the 
pendulum. 

The adjustment of this compensation is shown as effected in two 
ways. The one of these is to give horizontal motion to the knob 
N by means of a screw acting on the upper part of the steel piece 
NO. By drawing N nearer to the fulcrum M the action of the 
compensating parts is augmented. The head of the screw is 
graduated to hundredth parts of a turn ; and the sliding piece is 
marked in whole turns, so as to indicate definitely the position of 
the knob N. This, which is the coarser adjustment of the com- 
pensation, may be omitted after the first trials, and the position 
of the knob may be permanent. The second and more delicate 

just tis obtained by altering the effective lengths of the 
pieces NO and PQ. Instead of securing them permanently at 
their lower ends, I make each of them the half of a screw on which 
a nut R works. These pieces are carefully slid and screwed on the 
screwing lathe, and the screws finished by grinding. By turning 
this nut round, the effective lengths of the two expanding pieces 
are changed, and by having the periphery of the nut graduated we 
can adjust these lengths with the utmost nicety, and that without 
making any perceptible change even on,the clock’s rate at thetime 
of the adjustment. 

The oscillation of the pendulum is caused by its gravitation, and 
every change in the ee of that gravitation must be accom- 
panied by a change in the clock’s rate. Now the effective gravi- 
tation of the leaden pendulum bob is its intrinsic weight, less the 
weight of the air which is displaced by it ; and the weight of a 
given volume of air changes with the temperature and with the 
pressure. That of this influence which is due to change of 
temperature will be disposed of by the already described arrange- 
ments ; and we have now to consider the correction which has to 
be applied for changes in the barometric pressure. 

For this I place the receptacle of an aneroid barometer ‘upon a 
strong sole-piece fitted to slide horizontally upon the principal 
plate A. The stud and lifting pin S of this receptacle rests upon 
a strong straight lever TV, which again issupported at the end T 
by a strong fulcrum, at the other end U by aspiral spring. The 
upper surface of this lever is dressed flat, and sustains the stud K 
on the end of the spring GHIK. 

When the barometric pressure is augmented the spring at V is 
compressed, the stud K is lowered, and consequently the working 
length of the pendulum is shortened, so as to compensate for the 
diminished gravitation of the leaden bob. The adjustment of this 
compensation is effected by sliding the whole apparatus R, T, U 
horizontally by means of a uated leading screw. Care is 
taken to make the upper face of the lever T V horizontal for the 
mean state of the barometer, in order that the operation of ad- 
justment may derange as little as possible the clock’s rate at the 
time. 

In this arrangement the pendulum is made securely of one 
piece, without any internal movements or adjustments, thus 
giving great steadiness to the performance. The pendulum rod 
should be of deal or of glass, on account of the small rate of ex- 

sion of these substances ; the load should be of lead, and its 
om should be that of a cylinder, or of some other solid of revo- 
lution, in order that inaccuracy may not be introduced by an 
twisting of the rod or of the spring. Lead is the heaviest of 
the metals available for this parpore, and, in consequence, the 
influence of changes of atmospheric density is the least when it is 


In order to verify the compensations and to determine the value 
of the graduations, the pendulum with its clockwork must be in- 
closed in an iron tox with an air-tight cover of glass. Means 
Se io lrakne vttbeaal dew a steadily at herp 
rr or & while, varying the pressure wii 

; a thermometer and a barometer must also be inclosed. 
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RAILWAY MATTERS. 


A NARROW gauge line is in process of construction on the Moscow 
and St. Petersburg line to Old Novgorod. The latter place will 
thus have an opportunity of regaining trade which it lost by its 
omission from the route of the Moscow and St. Petersburg line. 

A SPECIAL general meeting of the Newport Pagnell Company 
was held on Wednesday. The chairman moved a formal resolu- 
tion approving a bill to enable the Newport Pagnell Railway to 
construct a new railway to join the Bedford and Northampton 
Railway at Olney, which was adopted. 

TRAVELLERS by contract on the Lancashire and Yorkshire Rail- 
way between Liverpool and Southport complain of the want of 
more frequent communication by train between the two oo. A 
deputation on Tuesday waited upon the directors of the line upon 
the subject, and were promised increased accommodation. 

**A Locomotive Engineer” in the Times speaks of the 
plan pursued when her Majesty travelled over the Midland 
line being the best for safety. The plan, he says, was to have 
signalmen at every quarter of a mile, This has been done in every 
case when the Queen goes to Balmoral, and is the daily custom on 
many foreign lines. 

THe Government, in communication with the Board of Agency 
of the East India Railway Company, has desired the latter to erect 
proper fencing along ali the branch lines, especially along the 
Jubbulpore lines, where accidents, resulting in the loss of animal 
lives, are said to have been numerous and frequent. 

THE Architect says it is understood that the South-Eastern, 
North-Western, and Midland Railway companies will guarantee a 
certain amount of traffic to the projected railway from Charing 
Cross to Euston-square and St. Pancras, and the Metropolitan 
Board of Works will give £200,000 towards the formation of the 
new street which is part of the scheme. 

THE Rio Cuarto Argentine Railway, which was inaugurated on 
November 25th, will form a junction with the Central Argentine 
at Villa Nueva, 160 miles from Rosario, and will concentrate all 
the traffic of Mendoza and San Luis, becoming thus a most impor- 
tant feeder to it. Meanwhile the Government are making a good 
carriage road between Cordova and San Juan, which is nearly 
finished, and will also greatly contribute to the traffic of the line. 

Ir appears by advices from Buenos Ayres that the proposal of 
the Argentine Government to sell the 17,000 shares of the Central 
Argentine Railway which they hold in that undertaking was re- 
jected unanimously by the Congress, and that another proposal 
submitted by two senators, that the Government should purchase 
and possess themselves of the line, was withdrawn, it being found 
that the terms of the concession gave no authority for such a 
measure. 

THE accounts of the Brighton Company for the half-year ending 
December 31, 1870, were on Wednesday submitted to the board. 
After providing for all debenture and preferential interest, including 
£29,635, the arrears of preference interest left unpaid for the 
half-year ending June 30, 1870 (consequent upon the exceptionally 
heavy charges on that half-year for compensation), and a further 
charge of £15,900, for compensation paid during the past half- 
year, they show a balance sufficient to admit of a divilend being 
paid on the ordinary stock of 15s. per cent. for the half-year. 

Mr. JoHN NoBLE read a paper at the meeting of the Social 
Science Association on Monday night to prove the propriety, in a 
pecuniary sense, as well as on other grounds, of local governing 
bodies undertaking the construction of street tramways. A dis- 
cussion ensued upon the subject, in which Dr. Brewer, M.P., who 





| rubber,. it might be used for making a sort of crayon. 


presided, objected either to the Government or the Board of Works | 


undertaking the construction or working of street tramways. It 


was certainly not within the functions of the former, and while so | 


much prejudice existed in the minds of the vestries against the 
introduction of tramways into the public thoroughfares, it would 
be unwise and unwarrantable, he said, for the Board of Works to 
undertake the task. 

Hatr of the proposed Argentine loan of six millions sterling is 
to be devoted to the extension of the Central Argentine line from 
Cordova to Tucuman, as authorised by Congress, 375 miles, forming 


the great trunk line for that province and Catamarca, the rich | : . r : ~ : - 
ile ; x ii rte are aa | platinum, which was so brittle that it could easily be pulverised in 


mineral province of the republic. The Government have further 
ordered a detailed survey of the whole line to Jujuy, which has 
already been reported by preliminary surveys to be perfectly prac- 
ticable, and this, when executed, will make a total length of 832 
miles from Rosario. At the same time the Government of Bolivia 
have authorised Mr. William Wheelwright, the projector and pro- 
moter of the Central Argentine Company, to survey a line from 
Jujuy to Potosi, with the view of opening up a direct communica- 
tion with the Atlantic through the valley of La Plata. 

Berore Mr. Frere the standing orders were on Wednesday 
proved to have beencomplied within the case of the unopposed bill 
of the Alcester and Stratford-on-Avon Railway, and in the case of 
the Dublin Street Tramways (opposed) Bill. The following were 
adjourned until the 6th proximo, so that in the interval the ex- 
aminer may have the report of the Board of Trade :— Metropoli- 
tan Street Tramways (Extensions, &c.); Metropolitan Street 
Tramways (Westminster Bridge and Battersea, &c., Extensions) ; 
London Street Tramways (Extensions, &c.); London Street Tram- 
ways (Kensington, Westminster, and City Lines) ; Pimlico, 
Peckham, and Greenwich Street Tramways (Extensions, &c.). All 
these are unopposed. Before Mr. Robinson the following 
unopposed bills were found to have complied with the standing 
orders :—Great' Northern Railway, Bradford and Thornton, and 
Finn Valley. 

DurtncG the past year the railways ia England and Wales carried 
8,767,165 tons of minerals and 8,010,810 tons of general mer- 
chandfse; those in Scotland, 7,597,152 tons of minerals, and 
2,041,300 tons of merchandise ; and those in Ireland, 355,818 tons 
of minerals and 798,964 tons of merchandise. The total receipts for 
goods traffic amounted to £18,764,338 in England and Wales, 
£2,676,809 in Scotland, and £822,670 in Ireland. A summary of 
the amount received in the United Kingdom on account of goods 
traffic shows that £12,969,002 was on account of merchandise ; 
£886,416 for live stock; £8,388,421 for minerals. The gross re- 
ceipt from all railways in the year 1849 was £5,528,606 ; and in 
1859, £13,206,009, as compared with £22,263,817 in 1869, or a pro- 
portion to total receipts of 46°83 and 51°30 per cent. respectively 
in the first two years; and of 52°14 per cent. in the last year 
above quoted. 

THE subject of metropolitan and suburban tramways occupied 
the Board of Works for a considerable time onFriday. Eventually 
a resolution was carried adopting a report of the parliamentary 
committee of the board, which recommended that consent be 
given to the construction of thirty-one lines of tramways radi- 
ating all over the suburbs, and striking into some of the principal 
thoroughfares actually within the metropolis, and comprising 65 
miles out of 158 miles, for the constraction of which application 
has been made. Among the lines recommended were one from the 
Uxbridge-road, through Oxford-street, to Holborn-bars; one 
from the Edgware-road railway station to the Marble Arch ; one 
along the Marylebone, Euston, and Pentonville roads to the 
“Angel” at Islington; one from the Hampstead-road, through 
Tottenham-court-road, to Oxford-street; from King’s Cross to the 
City boundary at Farringdon-road ; from the Regent-circus, Pic- 
cadilly, along the Haymarket, Mo a ne gag Charing Cross, 
Whitehall-place, the Victoria Embankment, to Westminster ; 
from Cremorne, Chelsea, along King’s-road, to Sloane-square, and 
thence to Knightsbridge; along Victoria-street and the Broad 
Sanctuary, over Westminster Bridge, to a junction with the ex- 
isting line in the Westminster-road ; one from Battersea Park, 
through Wandsworth, Lambeth, the Albert Embankment, to 
Westminster-road ; and one from the Obelisk in St. George’s- 
circus, and over Waterloo Bridge to the Strand. 





NOTES AND MEMORANDA. 


PETROLEUM has been discovered at Cape Breton, Nova Scotia, 
and the discovery has created quite a furore. A company which 
had been boring at Lake Ainslie “struck oil” on Dec. 9th, atadepth 
of 560ft., and the oil is still flowing. 
covery several new companies have been started to prosecute the 
industry, and large tracts of land have been leased for the pur- 
pose. The petroleum is said to be of high quality. 

Ir appears from an official report just published at St. Peters- 
burg, that the valueof thearticles in which Russia traded with Bn 
land during the year 1870, was 220,000,000 roubles (£30,000 ,000). 
Her trade with other countries is much less extensive—thus, wit 
Prussiait amounts to 165,000,000 roubles ; France 45,009,000 roubles; 
Austria, 21,000,000 roubles; the Hanse Towns 17,000,000 roubles; 
Turkey, 17,000,000 roubles ; Belgium, 12,000,000 roubles ; Italy, 
12,000,000 roubles ; the German States, 9,000,000 roubles ; Moldo- 
Wallachia, 9,000,000 roubles ; Greece, 8,000,000 roubles ; Norway 
and Sweden, 6,000,000 roubles. 

Tue Board of Trade returns show imports of gold and silver. 
bullion and specie, intothe United Kingdom in the first eleven 
months of the year 1870, amounting to £27,558,304, and exports 
amounting to £17,602 785, The imports of gold reached £17,836,544 
and included £5,886,287 from Australia, £6,924,123 from the 
United States, and £1,739,310 from South America ; and the im- 

orts of silver reached £9,721,700, and included £3,005,698 from the 

Jnited States, and £3,420,950 from South America. The exports 
of gold amounted to £9,460,173, and included £2, 358,469 to Belgium, 
£3,437,326 to France, £1,033,814 to Egypt, £834 533 to South 
America ; and the exports of silver amounted to £8,142,612, and 
included £2,313,709 to Holland, £1,957,988 to Belgium, only 
£527,803 to France, £1,991,503 to Egypt, this last being chiefly 
cvin for China and bullion for India. 

THE first manufacturer of buttons in the United States was 
Samuel Williston. While he was dragging along as a country 
storekeeper—his eyes having failed him while studying for the 
ministry—his wife bethought her that she could cover by hand the 
wooden buttons of the time, and thus earn an honest penny. From 
this the couple advanced in their ambition until they had perfected 
machinery for covering buttons, the first employed for the pur- 
in the United States. From this sprang an immense factory, and 
then others, until Samuel Williston made half the buttons of the 
world. His factories are still running at Easthampton, coining 
wealth for the proprietors, and known to every dealer in buttons 
the world over. He is now between seventy and eighty years of 
age, is worth five or six million dollars, and has given 400,000 dols. 
to Easthampton for a seminary and for churches, 200,000 dols, to 
Soutn Hadley Female Seminary, and 200,000 dols. to Amherst 
College, besides lesser gifts. 

Proressor Wurtz, in the Gas Light Journal of Dec. 3rd, gives a 
letter from New Bethlehem, Pa., announcing the discovery there of 
a new cannel coal, samples of which have been sent him, and of 
which he thus speaks :—“‘ At first glance it has the characteristic 
aspect of some of the English cannels, having the cuboidal jointage 
and dull black conchoidal fracture, but on looking closer strange 
peculiarities appear. The fractured surface is full of minute 
glistening points, as if it had a finely crystalline (almost crypto- 
crystalline) texture. The strangest thing, however, is that when 
cut, or even rubbed, with a knife-blade, it assumes a bri/liant 
/ustre precisely like graphite or plumbago. It easily streaks paper. 
the streak having a slightly olive-brown tinge, and being (as ob- 
served by the writer in the case of yrahamite) indelible by india- 
This 
would seem to indicate an admixtu:e of something similar to the 
iscosine of the writer. In the first it burns much like a good 
ordinary cannel, cracking to pieces with some decrepitation, without 
any caking, yielding a voluminous and cheerful flame, leaving con- 
siderable white ash. A full account of all its properties, chemical 
and otherwise, will soon be given to our readers.” 

Most beginners in the laboratory have involuntarily made an 
alloy of patinum and lead by attempting to fuse lead in a platinum 
crucible, and finding to their distaay the bottom falling out. 
Professor Bauer has subjected the alloy toa scientific investigation. 
He prepared an alloy by fusing three parts of lead and one part of 


an agate mortar. This was moistened and exposed to the action 
of carbonic acid until a considerable portion of the lead was con- 
verted into the white carbonate, and there was no longer any 


action, The residual alloy from this experiment was subjected to 
analysis, and yielded : 
Analysis Caleulated. 
Platinum .. os «- oe of + . 45°86 -. 48°82 
Lead se ee oe oe co ee oe oe 65097 5118 


99°83 100°00 

This would give the formulaP+Pb. The alloy of platinum and 
lead prepared in this way is a crystalline, brilliant, steel-grey 
powder, which is easily decomposed by mineral acids, but remains 
unchanged in dilute acetic acid. When heated it fuses easily toa 
brittle crystalline mass, resembling bismuth. Heated in a current 
of air the lead oxidises, and can therefore be removed in a muffle. 
The specific gravity of the alloy is 15°77 by calculation ; it ought 
to be 16°15. This method of preparing the alloy of lead and pla- 
tinum may have application with other metals, and Professor 
Bauer is now occupied with that branch of the subject. It has 
been hitherto supposed that an alloy of lead and platinum could 
not be kept any length of time without changing into white lead 
and platinum powder. The new researches show that a permanent 
alloy can be made in the way above indicated. 

MM. Tesste pU Motay aND Marecual, who have lately dis- 
covered a mode of obtaining cheap oxygen for illuminating and 
medical purposes from the manganates of soda, have sought a more 
practical and economical method of producing hydrogen by the 
decomposition of water by means of carbon, and they have dis- 
covered the following method, which has given the most extraor- 
dinary results. Alkaline and earthy alkaline hydrates, such as the 
hydrate of potash, soda, strontia, baryta, lime, &c., mixed 
and heated with charcoal, coke, anthracite, pit-coal, at, &c., 
to a red heat, are decomposed into carbonic acid and hydrogen, 
without further loss of heat than that due to the production of 
the carbonic acid and hydrogen. The hydrates of potash, soda, &c., 
and more especially the hydrates of lime, decomposed by 
the coal into hydrogen and carbonic acid, can be used indefinitely 
in this process, provided they are moistened each time with water 
so as to reproduce the decomposed hydrates. In this operation, 
the hydrogen gas is generated without any special production of 
steam, and may thus be produced without any other generating 
apparatus than the retorts themselves. These retorts, not being 
exposed to the direct action of the steam, are not subject to any 
interior alteration or damage. It follows, therefore, that the 
hydrogen gas produced by the decomposition of the above-named 
hydrates by means of carbon can be generated at a very small 
cost, and with the same facility as carburetted hydrogens from the 
distillation of pit-coal or other organic hydrocarbon matter, These 
alkaline and earthy alkaline hydrates may be mixed with 
the different mineral or vegetable! combustibles, either in a 
definite chemical proportion, or without a fixed or determinate 
proportion, and in any suitable distilling or heating apparatus, in 
order to produce, when heated to a red heat, hydrogen gas for 
illuminating and heating purposes, The advantage of the produc- 
tion of hydrogen as cheaply as oxygen, which has been obtained, is 
likely to create a revolution in many industries, and especially in 
metallurgy. A cheap method of producing a great heat in order 
to reduce metals, such as platinum, gold, silver, and iron, has 
long been sought for in Europe, where the oxyhydric blow-pipe is 
now used to melt the platinum in a calcium crucible. By this 
discovery it becomes ble to obtain an immense heat, which 
could be regulated by a simple tap. Enamellers and porcelain 
makers may thus get rid of one of their greatest troubles. 


In consequence of this dis- | 





MISCELLANEA. 


THE appointment of borough surveyor at Kingston-upon-Thames 
has fallen to Mr. Clement Dunscombe, C.E., M.A., of Croydon. 

THE Westminster District Board of Works have agreed to a 
payment of £200 to Mr. Cooper for eighty tons of his patent salts 
tor watering the roads in the district. 

THE western portion of Farringdon Market, which for many 
years has been unused, is now being removed, the ground it occu- 
pied being required for the Holborn Valley improvements. 

Messrs. WILKIN AND CLARK have concluded an arrangement 
with the Londoa and North Western Railway by which the latter 
are to adopt Clark’s continuous breaks over their whole stock. 

THE necessary instructions have been received at the Pembroke 
dockyard to proceed immediately with the building of another 
gunboat similar to the Coquette, now in course of construction at 
this yard. 

Lerrers from Paris state that M. de Lesseps, who is still in 
Paris, has written to some of the journals in that city contradict- 
ro the roports that had got abroad of his having the intention to 
sell the Suez Canal. 

Ir is understood to be in contemplation to alter the existing 
system of management of the G.I. P.R. Electric Te’ ph from the 
lst proximo. The maintenance of the telegraph is to be let by 
contract to the present superintendent, Mr. John Blackwell. 

Ir is stated that new gold-fields have been found recently at 
Germansen Creek and Omineca, in British Columbia, which are 
said to be richer and larger than any gold diggings found on the 
Pacific coast since the extraordinary early days of California. 

As the coaling station at Aden, which had been maintained for 
the overland troop ships, is to be done away with, should anyof the 
troop ships have to put into that port coal will be supplied to 
them by the P. and O. Company, and be charged for in Bombay. 

Ir is estimated that from 10,000 to 15,000 persons are now at 
work at different points along the Vaal, and the search for 
diamonds is going on for a distance of about thirty miles on 
either side of that river, and, indeed, also in other parts of the 
country. 

THE proof of the 35-ton gun has been going on for some days at 
the proof butts in the Government marshes, and on Wednesday 
afternoon two rounds were fired with charges of 110 Ib. and 130 lb. 
of opoweee, and projectiles, as before, of 700 Ib. weight. The 
proof thus far has been eminently satisfactory. 

It is understood that there is some idea of forming mitrailleuse 
camel batteries in India. The gun is to be mounted on and fired 
from the camel's back, the latter kneeling down at the word 
“action.” At present this idea is not even in an experimental 
stage ; but in all probability such trials will be made. 

Ir might have been supposed that by this time a book had been 
written on every subject it was possible to write a book upon ; 
but, in a forthcoming work, to be called “‘ Sign Writing and Glass 
Embossing,” by James Callingham (Simpkin, Marshall, and Co.), 
entirely new ground is broken. The book is said to have historical 
interest of practical value. 

THE restoration of the Horseshoe Cloisters—that ancient pile of 
buildings at the west end of St. George’s Chapel, Windsor Castle 
—is progressing rapidly. The herring-bone brickwork of the 
houses, divided into panels by oak beams, will, when finished, 
present a picturesque contrast to the rest of the Castle architec- 
ture. The architect is Mr. G. G. Scott. 

\pvices from New York announce one of the largest failures 
that. e « rred for a long time. The firm is that of Oliver 
Ames i sons. of Boston, railway contractors and bankers. They 
were heavily connected with the Union Pacific line, which has 
been thrown into difficulties by a demand on the part of 
the Unit:d States’ Government for immediate repayment of a 
larze amount of interest, and their liabilities are stated at 
£1,400,000, with nominal assets for £3,200,000, 

Mr. H. B. SHERIDAN, M.P., states that the exception of the 
Metropolitan Railway from the obligation to supply smoking car- 
riages was the result of accident, and he intends to move the 
House of Commons to do away with the exception. Of all lines 
he thinks the Metropolitan requires accommodation for smokers, 
and he is anncyed at the perversity and blindness of the directors, 
not only in neglecting voluntarily to provide accommodation for 
smokers, but in carrying on an active crusade against the practice. 


THE work, in the interior of the Sultan, 12, iron armour-plated 
ship, now in the Medway, off Chatham Dockyard, is in a very 
forward state, and will be nearly completed by the time fixed for 
the ship to leave Chatham for Portsmouth (Saturday next). The 
ballast of concrete and scrap iron, placed in the compartments of 
the hull to give a proper degree of stability, is now nearly all on 
board. When the Sultan leaves Chatham several hundreds of 
hands will be released, who will be employed in hastening forward 
the construction of the other iron ships now building there. 

A SAVING is about to be effected in ropemaking at the Chatham 
dockyard by turning to profitable account the refuse from the 
herap. Some 5 per cent. of the hemp used in the ropery at 
Chatham dockyard became useless by its conversion into dust and 
refuse in the course of marufacture ; and the consumption of hemp 
annually in Chatham yard is 1100 to 1200 tons. This refuse has 
hitherto, as useless, been burnt; but it is understood that an offer 
has been made to, and accepted by, the authorities to purchase 
this refuse at £11 per ton, it having beenfound that it can be used 
in the manufacture of paper. 


Dr. LeTHEBY reports the average illuminating power of the 
common gas supplied by the several City gas companies has ran 
from 15°49 candles in the case of the Imperial gas to 18°02 in that 
of the Great Central. With respect to purity, the gas of all the 
companies has been constantly free from sulphuretted hydrogen, 
but the amount of sulphur in other forms has fluctuated to a large 
extent. The average number of grains in 100 cubic feet may be 
thus stated :—City Company, 23°54; Chartered Company, at 
Leadenhall-street, 27°25, at Gray’s-inn-road 33°17, and Arundel- 
street 28°02 ; Great Central Company, 19°78 ; Imperial Company, 
at Camden-street. 27 91, and Oakley-square 32°37 ; South Metropo- 
litan Company, 32°31; City cannel gas, 12°27; and Chartered, 
24°39. Ammonia has rarely been present in excessive quantity. 

So urgent have the demands of Canada become that the Govern- 
ment have deemed it necessary to undertake the improvement of 
the inland navigation of the country much sooner than was 
intended, and with that view a Canal Commission has been ap- 
pointed, composed of commissioners from each of the four provinces 
chosen not so much for their party leaning as because they are men 
most of whom are thoroughly conversant with and interested in the 
carrying trade of the lakes. It isto be hoped that the enlarge- 
ment of the St. Lawrence and Welland canals will be decided on 
before the construction of new ones is recommended. The enlarge- 
ment of those canals would be the means of drawing the carrying 
trade of the West to the St. Lawrence. But no possible objection 
could be raised to the construction of the pro Coughnawaugha 
Canal, to connect the waters of the Hudson and the St. Lawrence, 
thus forming a continuous route for the largest sized vessels be- 
tween Chicago and New York. There can be no question that 
such an enterprise would meet with public approbation, and the 
Government could not well refuse to entertain the: scheme if recom- 


mended by the commission. The true interests of the country 
must be duly considered, and a step has been takea in the right 


ay when the \¢ egnceny decides % inquire og wy — 
ility of carrying out the grand project of improving the im! 
navigation, with the ultimate view of facilitating the transit of 


sea-going vessels to and from ong Pees on the lakes. The 
prevails that the country is on the high road to prosperity, 
everything points to a cheering future. 
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PLAN WITH 


THE first application of the steam engine, or rather the function 
for which the steam engine was first invented, was pumping water 
out of mines. The Cornish pumping engine, about which so 
much has been written, is simply James Watt’s improvement on 
Newcomen’s steam cylinder-condenser engine. But Fairbairn and 
others have built bull beam pumping engines by taking the 
idea of the side lever from marine work, thus saving in heavy 
walls and entablatures for the overhead beam. The direct- 
acting or bull engine, working directly over the pit, is 
another plan not accepted in Cornwall. Very heavy engines 
of this class have been working for years in a few places 
in England, and in many in France and Germany. All these 
slow-working engines require massive pumps, with their gear-rods 
and pipes, with enormous valves of different forms, expensive and 
dangerous to erect, expensive and dangerous to repair in situations 
overhanging yawning gulfs, often 300, 400, or even 500 yards deep. 
When workings on an incline have to be pumped out, the expense 
in rods, with their necessary T-bobs, guides, and gear, rises to 
= considerable amounts. 

‘o American engineers is due a further improvement, dispensing 
with heavy pitwork. Theyplacealightsteam pumpatthe bottom of 
the shaft, carrying the steam down to it, and thus dispense with 
the enormous pit-rods and with much of such gear as tanks at 
different levels. They even sink shafts with light steam pumps 
like these slung vertically from chains, in a mode we hope now to 
describe more fully. The economical advantages of this system of 
pumping without pit-rods and guides, and at the bottom of the shaft 
or adit, close to the surface to be drained, must evidently be consider- 
ably felt where the water has to be raised along a dip in the seam. 
The accompanying iilustrations show the section of the workings 
of a colliery, in this case with a direct-acting pump, by which the 
cumbrous and expensive spear-rods and guides are superseded by 
a simple length of steam piping. Or, rather, we should say that, 
in this particular instance, the steam pump has superseded water 
wagons, which, running on rails, and being wound up by a wind- 
ing engine on the top of the incline, conveyed water to the sump 
of the vertical shaft, to be lifted by a Cornish beam pumping 
engine. The vertical shaft is ten feet in diameter, and 100 yards 

deep to the top of the main working, which then dips for 490 
yards to where this steam pump is set up. The steam pipe is four 


inches in diameter, and though the steam chest it supplies is thus 
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nearly 600 yards distant from the boiler, there is a loss of only 
about five pounds pressure. With forty pounds in the boiler 
there is from thirty to thirty-five in the pump; and at present the 
pipes are not lagged. The steam pump draws from the sump 
through suction pipes fitted with a length of hose, having a copper 
rose at the end. The twenty feet long hose is used to follow up 





the face of the working; and when this length gets insufficient, an 
additional one of iron suction pipe is put in. As the working 
progresses in its descent, the steam pump itself is shifted down- 
wards every thirty feet of fall. The piping, for both suction and 
delivery, is 6in. diameter; and it is merely kept up with blocks of 
wood at every ten yards, or thereabouts. 
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® Having now noted the general way in which the pump is 
employed, we will describe the pump itself, which is illustrated 
by a longitudinal section, a plan, and a cross section and end view 
of the cylinders, while the very peculiar arrangement for the dis- 
tribution of the steam is shown in separate views, drawn toa 
larger scale. The 40in. steam cylinder has at each end a single- 
acting plunger pump, Sin. diameter, attached by means of a 
distance piece to each cylinder cover. Each pump is provided 
with a suction and delivery valve, as seen in the plan, the valve 
boxes being united by means of pipes, bolted by flanges to the 
bottom of the pump, so that any sediment finds easy lodgment 
and removal before reaching the plungers. The main suction pipe 
runs parallel to the plungers, branch pipes leading from them te 
each pump through a suction valve. The same arrangementis 
adopted for the delivery, the valves in all the four boxes being of 
the gun metal mushroom shape, with additional guides at the top. 
The valve boxes are provided with blank flanges, in order to cow 
in where most convenient to suit special circumstances. 
ga are packed with spun gasket in stuffing boxes, with four 
lts. Solid plungers were adopted in J peer pees to double-acting 
pistons, which are much more difficult and expensive to keep 
tight, especially with dirty water. The hollow piston body, cast in 
one piece, receives in a turned out recess at each end one of the 
plungers, the three castings being held together by through bolts. 
No fly-wheel or rotating part is employed, which adds ve 
greotly to the value of this construction in such a situation, as it 
could work just as well if a couple of tons of loose coal were 
flung on it. As already mentioned, the steam chest is shown 
to a larger scale. Within the chest, and attached to the valve 
face, is a small steam cylinder, provided with a piston, slide valve, 
and ports, the piston rod protruding from either cylinder cover, 
and actuating the main slide valve. en the piston arrives near 
the end of the cylinder, it presses the arm or lever M up or down, 
as the case may be, and moves the valve H through the medium 
of the shaft L and arm N, and permits the steam to from 
the supplemen cylinder through the steam passage R and J 
into one side of the steam port P! at ¢, at the right-hand end of 
the cylinder. The exhaust steam passages from the X end of the 
supplementary — are fully shown in Fig. 2. When the 
steam is thus liberated from the supplementary cylinder, on the 
X side, the steam in the Y side causes the piston end g! to press 
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against the flange F, cast on or attached to the valve c,c. In the | innumerable shafts and workings thus rendered necessary, nearly | the effect of the internal pipes by leaving them unobscured by 


meantime steam passes into the opposite end of the supplementary | 


every set has to be drained of more or less water, the import- 


cylinder through the steam passage in the piston rod g and open- | ance of improvements in the arrangements for pumping must 


ings t, 7, and moves the piston E to the opposite or X end of the | be seen. 


cylinder, and with it carries or moves the main valve c¢, c. 


t There are now several direct-acting steam pumps 
invented in the United States; and that by Messrs. Cope 


By thus admitting steam to the supplementary cylinder, the | and Maxwell, one form of which we have just described, is one of 
ends of the rods g, g', are made to perform the functions of | the most successful, and is apparently well suited for use in situa- 


valves. For this object sufficient space or play is left between | 


the ends of the rods g, g', and flanges F, F, for the passage of 
steam into and through the 
piston rod, as represented at 
g, g', end of the piston by the 
arrows. Pond — _ made 
to escape from the supplemen’ 

cylinder into a mall port ad 
ing into the main steam port 
marked e, Figs. 1 and 2. The 
ports ¢, e, in the valve face 
are so arranged in relation to 
the motion of the valve c, c, 
that the valve may move the 
whole or any parts of its 
stroke before the working steam 
in the steam-chest B is ad- 
mitted to the exhaust end of 
the supplementary cylinder. For 
instance, the piston of the main 
cylinder is supposed to be moving 
in the direction of the arrow, 


pe where the value of coal is very small, as in the colliery dis- 
ricts. 


SECTIONAL ELEVATION 


those usually placed in front. 

What more immediately concerns us as engineers is how this 
vast machine is brought under the control of the performer. 
This we will endeavour to describe. 

In the basement beneath the organ are placed the two steam 
engines, illustrations of which we give on this page. One is a 
horizontal engine of thirteen-horse power, driving a crank, to 
which are attached six large 
bellows, which feed with com- 
pressed air numerous reservoirs 
in the organ above. 

The other is a vertical beam 
engine driving two air-pumps. In 
connection with these air-pumps 
is a pressure and vacuwm appara- 
tus—in other words, very strong 
organ reservoirs—one of which 
is inverted. The action of the 
pumps is to exhaust the inverted 
reservoir, and to deliver the 
attenuated air thus obtained 
into the pressure reservoir. The 
compressed and attenuated air 
passes through trunks to the 
organ above, where it is dispersed 








shown on the piston-rod, which 
makes the right-hand end of the 
main cylinder as at present 
denoted by the position of the 
slide valve C C, the exhausting 
end, and when the valve H of 
the supplementary cylinder is 
moved from its present position, 
steam from the X end of the 
supplementary cylinder escapes 
—_ the steam passage h, J, 
into the 


in all directions. 

The compressed and attenu- 
ated atmospheres are used prin- 
cipally for reciprocating mecha- 
nical purposes, such as the 








small port ¢, w ich, as 





shown in Fig 1, is in communica- 





tion with the main exhaust at 
this position of the valve C C, 
but as soon as the valve C C has 
moved over the valve face, the 
port ¢ is in communication with 
the steam in the steam-chest B, 
thus steam is admitted into the 
exhaust or X end of the supple- 
mentary cylinder, the effect of 
which is to form a cushion for the 
— thesupplementary cylin- 

, leaving steam there in readi- 
ness for the return stroke, the 
same result taking place when the 
piston a moves to the left-hand 
end of the cylinder. The object of putting the exhaust end of the 
supplementary cylinder in communication with the working 
steam of the steam chest or main cylinder, in the manner before 
stated, is to supply the supplementary cylinder with steam, in 
order to commence the motion of its piston, which, as soon as this 
takes place, is continued by the steam ing up the open- 
ings g + and g! i! in the piston rods. K is an arm for moving 
¢ c in starting the engine if required, or for stopping the 
engine in any position. 

This steam pump raises 15,000 gallons hourly, to a height of 
670ft. in a single lift, and it does this at a first cost of little over 
one-half that of an ordinary pumping engine with its pit-rods and 
gear. it is snaliosted that more than one hun millions 
of tons of coal are raised per annum in England, and that, of the 








PLAN 


THE GRAND ORGAN AT THE HALL OF ARTS 
AND SCIENCES, SOUTH KENSINGTON. 

Tuis stupendous organ, an elevation of which is given on page 
42, now being erected in the Royal Albert Hall of Arts and 
Sciences, is in many respects so unlike any other known, that 
we have taken considerable care in compiling the following de- 
scription. 

We find that since the original specification was drawn and 
the first plan laid down many important improvements have 
been adopted. As the elevation shows clearly its general ap- 
pearance in the hall we need only say that a new principle is 
developed in its design, and the object of which is to enhance 


openng and shutting of the 
stops. These atmospheric motors 
are governed by three-way cocks 
in immediate connection with 
the drawstop rods. From these 
cocks tubes conduct the motors 
to and from a very simple 
pneumatic apparatus (to be pre- 
sently more particularly de- 
scribed) attached by a bell- 
crank to the slides, which are 
opened or shut by the recipro- 
cating action of the cocks. 
Great advantages appear to 
result from this arrangement, 
as, in the first place, no effort is 
demanded of the performer to 
open and shut the slides; and, 
in the second, the instrument is 
disencumbered of an immense 


, amount of lumbering machinery. This tubular atmospheric 


system is also extensively adopted in other parts of the instru- 
ment, the most conspicuous being the movement to the 
pedal organ. Instead of a network of what organ builders 
call trackers, a very short movement of this kind suffices to 
connect the pedals with a series of regular sound-boards, 
having slides and supply and escape valves. The slides 
or stops are covered by upper boards, but, instead of organ- 
pipes the tubes commence at these upper boards, and run in all 
directions to other sound-boards constructed for the _ pipes. 
These tubes transmit compressed air to the unde of 
diaphragms strained across round chambers cut in the bottom 
of the wind-chests of these pipe sound-boards, and on the top of 
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these diaphragms are ‘ixed discs of various sizes according to 
the power required to open the valves that supply the pipes with 
wind. When the pipe now speaking is required to be silent a 
vent is opened by the rising of the pedal or key, and the com- 
pressed air rushes out of the tube, allowing the disc to fall into 
the chamber below it ; the pipe valve instantly cioses, aud the 
note is silent. This operation is greatly accellerated by 
the compressed air contained in the pipe wind-chest collapsing 
the diaphragm, 

There is something very remarkable in the action of this ap- 
paratus, no reasonable limit existing to the length of the tube, 
and it is instantaneous and noiseless in its operation. The four 
manual organs are ali played by the agency of the pneumatic 
lever, and the reservoirs supplying the pipes with wind yield 
compressions varying frem 3ia. to 8Uin. on a column of water. 

The great breadth of the instrument appears to have suggested 
to the builder the expediency of localising the various sections. 
Thus, in the centre, we have the great organ; behind that, re- 
cessed beyond the outer wall, is the immense swell. On the 
right is placed the choir organ, and on the left the solo organ. 
Al of these manual sections are built in two stories, the flute- 
work being on the lower, and the reedwork on the upper level. 
The pedal organ is built in three complete sections—a centre 
portion, consisting of a metal open diapason of 16ft. ; a violone, 
also of metal, 16ft.; a Bourdon, of 16ft.; and an octave of 
wood. This portion is arranged to screen the louvres of the 
swell. Below this is placed the reedwork of the pedal. 

On the right we tind the grand 16{ft. open diapason, and on 
the left almost its counterpart in the 32it. wood-stop, which, 
excepting a few lower notes, isalso localised. Right and left, in 
front, are placed the two grand tin double diapasons of 32ft., 
each furnishing pipes for the two towers and their supports, as 
well as those over the arches. The pipes over the centre arch 
form part of the contra-gamba of the great organ. 

We must now give a more particular description of the blow- 
ing engine, which will be readily understood from the aunexed 
engravings. 

The wind for the organ is supplied from six pairs of bellows 
and two blowing cylinders. The bellows are worked by six con- 
necting rods attached to a three-throwed crank, having a stroke 
of 16in, The bellows are placed three above and three below the 
crank shaft, which is supported by bearings secured to the wood 
framing for supporting the bellows.* The three-throwed crank 
is connected by wrought iron shafting to a pair of horizontal 
direct-acting engines, having two cylinders 7in. diameter, and 
2zin, stroke, as shown in our illustration. In addition to the ordi- 
nary governor, an additional throttle valve is fitted and cou- 
nected by levers, rods, and shafting, with the receivers placed 
above the bellows or feeders; the motion of the receivers regu- 
lates the speed of the engine by shutting off the steam when 
they are full of air and upening the throttle valve before they 
are empty, according to the varying demands made on them by 
the organ. ‘The three upper feeders supply air at a pressure of 
6 oz. per square inch above the atmosphere, and the three lower 
feeders at 6 oz. below the pressure of the atmosphere. 

The blowing cylinders are an innovation on the usual practice 
of an organ buiider, and were suggested by Mr. Willis to get 
over a difficulty previously experienced, viz., that bellows made 
of wood and leather would not stand a pressure of 14 lb. per 
square inch without continual repairs. The blowing cylinders, 
two in number, are 24in. diameter and 24in. stroke, and are driven 
by a beam engine, the steayn cylinders being Jin. diameter and 
24in. stroke, as shown in our illustration. 

The valves of the blowing cylinder are of india-rubber. In 
its up-stroke it exhausts the vacuum receivers, to which it is 
connected by zinc piping, and in its down-stroke it supplies the 
pressure receivers, to which it is also connected by ziuc piping. 
in addition to the ordinary governor, two throttle valves are 
fitted—one connected with and actuated by the vacuum re- 
ceivers, and the other with the pressure receivers ; so that, when 
the one is reduced in pressure to 14]b, per square inch below 
the atmosphere, and the other is filled with air at i4 lb. above 
the atmosphere, both throttle valves are closed and the engine 
stops, and in this way regulates the supply in accordance with 
the ever-varying demand made by the organ. 

The steam is supplied to both pairs of engines by three boilers, 
which have been fixed some time for supplying steam for various 
other purposes. The engines are made vy John Penn and Son, 
who have also in hand the steam machinery for the grand organ 
at the Alexandra Palace. 

The engines at the Albert Hall were tried very lately and 
found to answer their purpose perfectly ; indeed, it was quite 
amusing to see them stop, start, and vary their speed according 
as the air was taken from the receivers without the slightest 
attention on the part of the engineer. 

Our thanks are due to Mr. Willis, the builder, Rotunda Works, 
Camden-town, Lieutenant-Colonel Scott, and Mr. Cole, C.B., for 
valuable assistance lent in the preparation of our drawings. Mr. 
John Penn, the builder of the engives, courteously placed 
tracings at our disposal from which our engravings are prepared. 

The following 1s a copy of the general specification, which 
will speak for itself to those who are conversant with such 
matters :— 

‘The instrument consists of five claviers, The c: »mpass of the four 
manual or key board claviers extends from CC to Cin altissiuio (five 
complete octaves, or sixty-one notes), and that of the pedale from 
CCC to G (two octaves and a fifth, or thirty-two notes). Pedal 
organ consists of twenty-one stops, viz. :— 

1. Double open  diapason, 11. Quint, metal .. .. .. 6ft. 
wor ss ee oe e+ S2ft.|12. Super octave, metal... .. 4ft. 
2. Double open  diapason, | 13. Furniture pe 
metal.. .. «+ «+ os S2ft.) 14. Mixture.. oe ee 
Contra violone, metal .. 32ft. 15. Contra posaune, wood 
Open diapason, woud oo 1B | 16. Contra fagotto, wood oa 
Open diapaso, metal .. 16ft.|17, Bombarde, metal .. .. 16ft. 
Bourdon, wood .. .. .. lit.| 18. Ophicleide, wood .. .. 16ft. 
Violone, metal .. .. .. 16ft.|19. Trombone, metal .. .. 16ft. 
Great quint, metal .. ., 12ft.| 20. Pagotto, wood .. .. .. 8ft. 
Violoncello, metal ., 8ft.| 21. Clarion, metal .. .. .. 8ft. 
Octave, wood .. .. .. 8ft. 
The inside pipes belonging to those stops that contribute to 
the front are similarly shaped in mouth, body, and foot. 

The first manual clavier, or choral organ, contains twenty 
stops, v1Z. :-— 

1. Violone.. .- .. «+ + 16ft.;11. Flageolet .. .. .. .. 2ft. 
. Violada gamba... .. .. 8ft.|12. Piccolo(harmonic) .. .. 2ift. 
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3. Dulciana .. «se «+ o- 8Sft.| 13, Super octave eo eo St. 
4. Lieblich gedact .. .. .. Sft.|14. Mixture.. .. .. .. 3 ranks, 
5. Open diapason .. .. .. 8ft.| 15, Cormodibassetto .. .. lft. 
6. Voxangelica .. .. .«. Sft.|16, Cilarionet ., .. .. .. 8ft. 
7. Principal (harmonic).. .. 4ft./17. Cor Anglais., .. .. .. 8ft. 
8. Gemshorn .. .. .. .. 4ft.|18. Oboe .. .. oe oe Sft. 
9. Lieblich Flite .. .. .. 4ft.| 19. Trompette harmonique 16 & sft. 
10. Celestiama .. .. . 4% 120, Clarion «. «oss 0s oe @& 


The pipes in this organ are of metal. The effect of wood is 
imparted by the harmonic construction, and the disadvantage 
of using wood for small pipes is therefore avoided. ‘he stops 
numbered 1, 3, 6, 8, 9, 11, 14, and 17 are intended to represent 
what is called the “Echo Organ” in some large organs, and in 
them placed on a fifth clavier. 





* The organ builder’s term for “ bellows” is “feeders,” 





The second clavier, or great organ, contains twenty-five stops, | children at play. Further, that in the generality of cases, those 





ViZ.:— 
1 Flate conique, partly har- IR Viola cc ce cc ce oo Sh 
morio"".5 2. co oo IRL MA Octave .. 2. ce oo ce 
2. Contra gamba - 16ft.| 15. Quinte octaviante .. .. 3ft. 
3. Violone oe ++ 16ft. | 16. Piccolo harmonique ao me 
4. Bourdon .. - 16ft. | 17. Super octave :- « oe 
5. Open diapason .. .. .. 8ft.| 18, Furniture, .. .. .. 5 ranks, 
6. Open diapason .. .. .. 8ft.| 19. Mixture, .. .. «- Sranks. 
7. Viola da gamba .. e. 8ft.} 20. Contra Posaune co co ae 
8. Claribel ee es - 8ft.| 21. Posaune oo sees co, om 
9. Flate harmonique .. .. 8ft.| 22. Trompette harmonique 16 & Sft. 
10. Elite 4 pavillon +. eo 8ft. | 23. Tromba oe ve 0+ ee Oo 
1l. Quint .. .. .. .. «- 6ft.| 24 Clarionbarmonique.. 8 & 4ft. 
12. Fidte octaviante harmo- 25. Clarion .. .. o «- «+ 4ft. 


nique co ce co ge Of. 
Of the above stops only the basses of the Bourdon and 
Claribel are of wood. 
The third clavier, or swell, contains twenty-five stops, viz. m4 


1. Double diapason.. .. ., 16ft.; 14. Piccolo harmonique on 

2. Bourdon .. .. «+ « 16ft.| 15. Sesquialter; .. .. 5ranks. 
3. Salcional .. .. «+. oe Sft.' 16. Mixture -- «- 5Sranks. 
4. Open diapason .. .. e«. 8Sft.| 17. Contra Posaune ee 
5. Violada gamba .. .. 8ft. | 18. Contra oboe os ee so 
6. Fiates 4 cheminées .. .. 8ft.| 19, Baryton Ak ee ey: 
7. Claribel flute .. .. .. 8ft.| 20. Voix humaine .. .. .. Sf. 
eee ya | | ees 
9. Flite harmonique .. .. 4ft.| 22. Cormopean .. .. .. .. Sift. 
10. Viola .. .. «. «. +. 4ft.| 23, Tuba major pa ae ee 
1l. Principal ae ioe a 
12. Quinte octaviante of 6 eee ee 





13. Super octave ot ee es ee 

Of these stops only the basses of the Bourdon and Claribel 
flute are of wood. 

The fourth clavier, or “solo” organ, contains twenty stops, 
viz. :— 
1. Contra basso .. .. .. 16ft.; 11. Corno di basetto.. .. .. 16ft. 


2. Flate a Pavillon.. Sft. }12. Clarionet .. .. «. «- &ft. 





3. Violad’Amore .. .. .. Sft. |} 18. Bassoon.. .. .. oc o- Sft. 

4. Flate harmonique .. .. 8ft. |14. French horn a 

5. Claribel flute .. Sft. |} 15. Ophicléide .. .. .. .. &ft. 

6. Voix celeste .. 8ft.|16. Trombone .. .. .. .. Sift. 

7. Flite traversitre SO E—=—ES ee CC 

8. Concert flute .- . 4ft. |18. Bombardon.. .. .. . léft. 

9. Piccolo harmonique . 2ft. | 19. Tuba mirabilis .. .. .. 8ft. 

lv. Cymbale oe «eee of — | 20. Tuba clarion ‘oo. =e We 
Nos. 11, 12, 13, 14, and 17 are enclosed in a swell box. 

CoupPpLERs. 

1. Solo sub octave (on itself). 8. Swell to choir, 

2. Solo super octave (on itself). 9. Solo to choir. 

3. Swell sub octave (on itself). 10. Solo to pedals. 

4, Swell super octave (on itself), | 11. Swell to pedals. 

5. Unison solo to great orgun. | 12. Great to pedals, 

6. Unison swell to great organ. 13. Choir to pedals. 

7. Unison choir to great organ. 14. Sforzandoe. 


A double-acting vertical movement struck by the heel of 
either foot instantly detaches and connects the movement of the 
pedal organ from or with all but the Bourdon, violone, open dia- 
pason (metal), and octave, and also draws and withdraws the pedal 
coupler to great organ. Eight patent pneumatic combination pis- 
tons govern the whole of the stops of each manual organ, ‘These 
thirty-two pistons appear immediately below and in front of 
each clavier, concentrated so as to be at all times within reach 
of the hands ot the performer. “ix pedals govern the stops of 
the pedal organ. ‘i'wo pedals apply aud detach a movement 
that causes the aforesaid six pedals governing the pedal organ to 
act alav upon the combination movement of the great organ. 
Six pedals govern and combine in various ways ali the other 
accessories, and thus, by one instantaneous operation of the per- 
former, vary the effect of the whole instrument at once. ‘l'wo 
tremularts, governed by pedals (one to the swell, the other to 
the solo organ), are applied. These tremulants act only upon 
suitable stups. ‘The sforzando is brought into action by means 
of a pedal. ‘Iwo pedals govern the great to pedal coupler. The 
patent atmospheric contrivance of 1862 for actuating the swell 
independently of the swell pedals is also applied. The general 
construction of the instrument is of the most elaborate and 
beautiful kind, of the, best materials and workmanship. The 
internal metal pipes consist of five-ninths lamb-stamp com- 
mercial tin, and four-ninths soft lead, and the scales of these, as 
well as those of the front, are suitable to the proportion of the 
building. All the front pipes are made of tin ninety and lead 
ten in 100 parts, and are burnished and polished in the same 
manner as those in the best centinental organs. ‘he key 
fittings are elegant in design, the combination pistons being 
plated with gold and engine-turned. The claviers or keys 
are made of very thick ivory. 


STEAM BOILER LEGISLATION. 

AN important conference was held on Friday, the 13th instant, 
on the subject of “* Steam Boiler Legislation,” under the auspices 
of the Manchester Steam Users’ Association, at their offices, 41, 
Corporation-street. 

As this subject is now under the consideration of Parliament, 
with a view to introduce some measure for the protection of the 
public from the recurrence of boiler explosions, it becomes one of 
general interest. The following gentiemen were present at the 
conference :—Sir William Fairbauwn, C.E., F.R.S., Manchester ; 
Mr. Thomas Hawksley, C.E., London ; Mr. Birley, M.P., Man- 
chester; Mr. John Hick, M.P., Bolton; Mr. Lancaster, M.P., 
Wigan ; Mr. Anthony Bower, C.E., Liverpool; Mr. John Hocking, 
C.E., Redruth; Mr, Hugh Mason, Ashton-under-Lyne; Mr. 
Thomas Schofield, Manchester; Mr. Charies Heaton, Bolton ; 
Mr. Charles F. Beyer, C.E., Gorton; Mr. James Petrie, Roch- 
dale; Mr. Henry Rk. Greg, Stockport; Mr, Alderman Wright 
Turner, Pendieton ; Mr. Adam Dugdale, Blackburn ; Mr, William 
Richardson, C.E., Oldham ; Mr. Jabez Johnson, Bolton; Mr. L. 
E. Fletcher, chief engineer ; Mr. Robert Touge, secretary. Added 
to the above the following gentlemen were invited, but were un- 
avoidably prevented being present :—Sir Thomas Bazley, M.P., 
Manchester; Mr. Jacob Bright, M.P., Manchester; Sir William 
Armstrong, C.E., Newcastle ; Mr. Charles Vignoles, C.K, F.R.8., 
London; Mr. John Ramsbottom, C.E., Crewe; Mr. John Penn, 
C.E., F.R.8., Greenwich ; Mr. John Anderson, C,E., Woolwich ; 
Mr. G. F. Lyster, C.E., Liverpool; Sir Joseph Whitworth, C.E., 
F.R.S., Manchester ; Mr. E. J. Reed, late Chief Constructor of 
the Navy; Mr. Samuel Rigby, Warziagton; Mr. James McCon- 
nel, Esher; Mr. James Taylor, Wigan; Mr. William Huntriss, 
Halifax ; dir. James NewJands, C.E., Liverpool; and Mr. Wm. 
Roberts, Burnley. 

After a conference lasting upwards of three hours, Sir William 
Fairbairn presiding, and such uf the members of the Select Com- 
mittee on Boiler kxplosions as were present remaining as listeners 
without voting, the following resolutions were passed :— 

‘*No. 1.—Tbat the use of steam, as at present conducted, 
entails great sutiering from the destruction of life and property 

ioned by the tant recurrence of boiler explosions. ‘That 
boilers are now to be found under the pavements over which the 
public walk, behind walls close to which they pass, in the base- 
ment of buildings crowded with busy workpeople; and that, in 
short, they are to be found everywhere. Lhat many of such 
boilers have given rise to the most disastrous explosions, so that 
the lives of ail those living near so dangerous an instiument as a 
boiler, or even casually passing by, are seriously jeopardised unless 
suitable precautions are adopted to ascertain whether the boiler 
be safe and trustworthy, and, if not, to render it so. That most 
of those who have suitered from these explosions have had no 
voice in the management of the boilers, and thus were helplessly 
victimised, some being women in their own houses and others 








injured by the explosions of boilers at the works at which they 
earn their livelihood are in a similarly hel position, and, as a 
rule, too poor and too ignorant to defend themselves. That the 
subject, therefore, becomes one of general and public interest, 
demanding immediate investigation, more especially since the use 
of steam is daily on the increase, and, notwithstanding any pre- 
cautionary measures at present adopted, explosions still recur 
with the most persistent regularity and frequency.” 

“*No. 2.—That boiler explosions are not a necessary consequence 
of the use of steam, but that theyare, as a rule, preventible. That, 
though complicated in result, they are simple in cause, arising, in the 
main, from bad boilers—bad either in construction or bad in con- 
dition. That six explosions are due to bad boilers, through the 
neglect of the boiler maker or boiler master, for every one due to 
the neglect of the boiler minder. That competent inspection is 
adequate to detect the badness of the boilers, and thus to prevent 
by far the greater number of the explosions now occurring.” 

“No. 3.—That notwithstanding the proved efficiency of competent 
boiler inspection, and the publicity constantly given to the subject, 
yet that steam users refuse to protect the lives of their work- 
people or those residing near to their works, by having their 
boilers inspected. That it appears approximately that out of 
about 100,000 boilers ia the country only 0,000 are enrolled either 
with inspecting associations or insurance companies, so that out 
of every five boilers only one is enrolled, That a great number 
of boiler owners are totally ignorant of the risk to which they 
expose their own lives and those around them, aud in many cases 
are only undeceived by the shock of explosion. That, judging 
from experience, there can be no doubt that there are now a 
number vf dangerous boilers on the very verge of explosion, being 
worked on at the risk of all those living near them. That under 
these circumstances the public safety demands that competent 
periodical inspection should be enforced by law.” 

**No. 4.—That although it is necessary in the interest of the 
public that inspection should be enforced by law, it is not advisable 
either in the interest of the steam user or the public at large that 
that inspection should be undertaken by the Board of Trade, or 
any other department of the imperial Government, as such a 
course would, it is feared, harass the steam user and hamper 
progress.” 

** No. 5.—That while the administration of a system of enforced 
inspection should not be committed to the imperial Government, 
neither should it be committed to local authorities, nor to private 
inspecting associations, nor to insurance companies.” 

** No. 6.—To secure the purity of the inspection, let the admini- 
stration be above all local, party, or private interests, and let it 
be undertaken not for profit, but to promote the public safety. 
‘fo prevent the administration becoming arbitrary, stereotyped, 
and old-fashioned, and to render it capable of adaptation to the 
constantly altering and growing requirements of the boiler owner, 
let it be administered by district boards, constituted partly of 
gentlemen elected .by the steam users themselves, and partly of 
ex-officio members to be chosen on behalf of the public, the boards 
having the power of making such laws, rules, and regulations from 
time to time, as might be tound necessary fur the conduct of the 
service.” 

At the close of the discussion the conference adjourned to the 
Queen’s Hotel, where the guests were entertained at dinner by 
the Manchester Steam Users’ Association ; and the company was 
joined by Sir Joseph Whitworth and Mr. H. W. Harman, C.E. 
Among the toasts the president, Sir William Fairbairn, proposed 
that ‘* The preservation of humun life in all branches of inuustry 
is our common duty and our common interest.” The president 
remarked that the sentiment expressed in this toast was one of 
deep importance to the public, and one which had for several years 
occupied his own attention and that of his colleagues with whom 
he had been associated in endeavouring to prevent steam boiler 
explosions. For the prevention of these catastrophes, with their 
fatal results, he thought everything should be done that it was 
possible to do, and, having regard to the great loss of life at pre- 
sent experienced from these disasters, aud the neglect by steam 
users generally of the simple precaution of periodical inspection 
which had worked so admirably with the members of the Man- 
chester Steam Users’ Association, of which he had the honour to 
be president, he could come to no other conclusion but that steam 
boiler inspection should be enforced by the Government. This he 
considered all the more necessary, as the number of steam boilers 
was constantly on the increase, while the pressures at which they 
were worked were being steadily raised. Nutwithstanding that, 
he considered the recklessuess of many steam users had rendered 
it imperative that the Government shouid pass a measure for en- 
forcing the periodical inspection of every boiler in the kingdom, in 
order to protect the public, whose lives were seriously jeoparuised; 
yet he was strongly opposed to Government inspection; that duty 
he did not think should be carried out by Government, though 
they should enforce it. 

At the close of the president's remarks, the toast was responded 
to by Mr. Hugh Birley, M.V., after which Mr. Hugh Mason, of 
Ashton-under-Lyne, proposed ** The Select Committee of the House 
of Commons, appointed to inquire into the cause of steum boiler 
explosions, and the best meaus of preventing them,” which was 
responded to by Mr, Hick, M.l. tor Bolton. 

lt is trusted that the conclusions arrived at at this conference 
will prove of assistance to the select committee appointed to 
consider the subject of steau: boiler explosions, in their endeavours 
to devise some measure which shall prevent the loss of life now 
resulting from steam boiler explosions, but at the same time not 
to interfere unduly with the management of private concerns. 





ENGINES OF THE TUG BOAT BANNER. 

On page 38 we illustrate a pair of direct-acting diagonal 
engines, which was recently fitted in the Banner, a yacht built 
vessel, named after the well-known tirm of Banner brothers, mer- 
chants and shipowners, and intended for the West Coast of Africa, 
where she is to. be employed in the twofvid capacity of a tug and 
cargo boat, and used for going up the lagoons to tow vessels to the 
coast as well as to carry produce herself to vessels outside the bar 
when they cannot come in, and to lighten them in order to tow 
them into port when over a certain draught. 

The Banner was built by Messrs. Forrest and Son, of Lime- 
house, of East India teak, and is 60ft. long, 12ft. 3in. beam, 6ft. 
deep, and has a hold capable of taking thirty tons dead weight. 

‘Lue engines consist of two cylinders, each 9in. in diameter and 
10in. stroke, being steam-jacketed and firmly fixed to the end of 
boiler. The guides are of steel, having ample surface. The con- 
necting rods are Z3in. long from centre to centre. The piston- 
rods are l}in. diameter. The slide-valves, which are single ported, 
aredriven by link motions, the reversing gear of which can be 
worked either below or on the deck. the crank-shaft is 
3fin. diameter, and the length of each outer bearing 6in., 
aud the length of the centre bearing is 6}in. ‘here are 
two feed-pumps worked from one eccentric on the shaft, the 
plungers, each 2}in. diameter and 3m, stroke ; the non-return 
valves are sown on front of boiler; each pump is capable of 
pumping through, and has a suction cock and pipe from the bilge 
as well as through the boat’s bottom. A donkey-engine of the 
ordinary kind 1s also shown on the boiler front. ‘he boiler is 
multitubular, having horizontal tubes and internal fire-box, which 
is entirely surrounded with water oneach sideof the fire-hoie door, 
and also below the ashpit, and the smoke-box is also surrounded 
with water. It has eighty-two tubes 4ft. din, long and 2}in, 
external diameter, giving 209ft. heating surface in the tubes. It 
has a dome 2ft. lin. high aad 234in. diameter, ‘he propeller is 
4tt. in diameter. On her trial trip the machinery was under the 
superiutendence of Mr. E. Lb, Burnand, of Londun-street, and the 
results were, with # pressure from 50ib. to 551b, per square 
inch, a speed of 83 knots per hour was attained, and the effective 
horse-power of 53°7. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavigr and Borveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asner and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gzrotp and Co., Booksellers. 

ions Diner, Bookseller. 

> .—M. B. M. Wourr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “ Gaceta 


I . 49 y 51. 
NEW YORK.—Wiutmzr and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTIOE, 


With this week’s impression is published a double number of THE 
ENGINEER, containing the Index to the Thirtieth Volume, including 
@ complete classified list of the patents issued during the past six 
months. Price of the double number, 1s. 








TO CORRESPONDENTS. 


o.° We a penvsery chp bene terse et manuscripts; we 
must therefore request our correspondents to ies. 

oS Pu cay to auld Grauite and cnfaie, aa ted it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 


with these instructions. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications, 

Loxpon.—Landore, South Wales. 

J.G.—No. Write to Brown Brothers, Engineers, Cannon-street, London. 

J. W. L.—See Fairbairn’s “‘ Useful Information for Engineers,” second 


series. 

W. G.—This correspondent wants the address of manufacturers of Walker's 
Jive hydrant. 

H. 8. (Grindstones).—Apply to Mr. F. Ransome, 2, Queen-street-place, 
Southwark Bridge. 

T. C. (Cardiff).—Messrs. Russell, tube makers, Wednesbury, will supply you 
with what you want. 

G. C. (Accrington).— The only hing hine patented on the day you 
name, was taken out by Mr. Newton for Messrs. Turner, of New York. The 
specification number 1s 650. 

J. G. H.— Your only chance lies in getting an introduction to some firm send- 
ing out machinery, so that you can go out with it and aid in its erection. 
An advertisement might prove serviceable. 

-H. R.— We regret that we are unable to supply you with the information 
you require. Mr. Forrest, Secretary of the Institution of Civil Engineers, 
25, Great George-street, may be able to assist you. 

P. C.—We are totally unable to tell you where you can buy the “ best stone- 
cutting machine in England suitable for working agate and other hard 
materials.” Nodoubt many of our correspondents can supply the infor- 
mation you require. 

G. L. R.—The engines to which you refer run, we believe, with fair steadi- 
ness; but if you refer to the drawing you cannot fail to perceive that the 
JSire-box is very short as compared to the length of the engine, and also that 
as there are no cranks in the trailing axle the wheels can be got very far 
back indeed. design, however, as a whole, possesses no features de- 
serving to be imitated in this country. 

E. 8. A.—The idea is by no means a bad one, but we fear you will meet with 
some difficulty in getting any one to join you. You should submit it to 
some one connected with railway carriage building, to whom you can 
obtain an introduction. You might register a design for a spring to effect 
your required purpose for a trifle. See an article on regist: ation of designs 
in a back number. P 

Letters are tying in our publishing department for the undermentioned corre- 
spondent :—J. R. M., ‘‘ Senex,” “ Low,” W. R. R., J. B., Nottingham. 
On application a stamped directed envelope is . 

CLEveLaND InstTITUTION oF EnGInEERS.—Errata in Mr. Ford’s paper 
“* On Appliances for the Measurement of Intense Heat.” 


‘ es 
First formula, read 8 = a 
Second formula, read X = ome 4+T. 
Note.—In the above formula the elimination required for slight change of 


specific heat by increase of temperature in the metal, or the conduction of 
the vessel containing the water, is neglected. 








MEETINGS NEXT WEEK. 
Tue InstiTuTION oF CrviL EnGineErs. — Tuesday, January 24th, at 
8 p.m. (1). Discussion on! Mr. Browne’s paper “‘On the Strength of 
= Gates.” (2). “Train Resistance on Railways,” by Mr. W. Bridges 





A CORRECTION. 
(To the Bditor of The Engineer.) 

Sir,—I beg to point out a misprint in your notice of my patent, in 
page 381 of your issue of 2nd ult. The inventorand patentee of No. 1303, 
“ Permanent Way,” dated 6th May, 1870, is not A. H. Macnam, as there 
stated, but Avex. H. Macwair. 

25, Great George-street, 8.W., 12th January, 1871. 
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THE POWER AND CAPABILITIES OF WAR ROCKETS. 


History abounds with cases of the following kind :— 
An invention dawns, under the auspices of some enthu- 
siast, who, vaguely dreaming of powers and capabilities 
beyond his p, forces his invention into notice 
and adoption prematurely. The invention is tried, found 
deficient in some respects, is set aside, and the inventor sum- 
marily relegated to the ranks of dreamers, quacks, and 
charlatans, with which sensible people had better have 














nothing to do. Meantime some co! aid is under- 
going development—some new power is coming into exist- 
ence, which, if only it had been knownsimultaneously with 


the now abandoned invention, would have made it, not per- 
fect, indeed—for what thing on earth is perfect /—but 
sufficiently adapted to the end proposed. we do not 
err, the history of war rockets in Europe affords a case in 
a abandoned, or near aban- 

doned, but, viewed from Congreve’s ae they have 
ee We say in Europe, for 

Saas Coeipereraned his attention to 
ta is attention to 

the perfecting of this powerful but somewhat erratic arm. 





Congreve was an enthusiast, as every inventor ought to be. 
Many—we will even a most—of peers and aspirations 
in respect to the capabilities of war ets have not been 
borne out. The proposition he was never weary of repeat- 
ing, “ That war rockets comprehend the power of artillery 
everywhere, with the weight of artillery nowhere,” is so mani- 
festly untrue that we would not for one moment endeavour 
to uphold it. Rockets have not, in the first place—and no 
reasonable man, keeping mechanical principles in view, 
will expect them to have—the accuracy of cannon, espe- 
cially rifled cannon; but when this has been admitted little 
remains to be said against them. Rockets, notwithstand- 
ing their deficiencies, have taken their stand in many ser- 
vices. We use them with effect, so does Austria. In 
mountain warfare, such as we had in Abyssinia, their utility 
is incalculable, as they are easily conveyed over obstacles 
that to guns would be impassable. Against troops in the 
open, and more especially cavalry, rockets, when they do 
take effect, are beyond endurance horrible. At Leipsic 
the only English troops present were the Congreve 
rocketers; and though the rockets of that early date were 
imperfect things, with side-sticks, like ordinary pyro- 
technic rockets, their effects were so terrible that the 
enemy against whom these then new missiles were directed 
laid down their arms, 

Having said thus much in favour of war rockets, we are 
to be understood as gg their claims to utility, even 
though no better than Sir William Congreve left them; 
but it is well known that since Congreve’s time rockets 
have undergone some great and advantageous mutations. 
Amongst these we must not forget the increased accuracy 
im to rockets by the various devices of Mr. Hale, 
who, in doing away with the stick altogether, and impart- 
ing rotary motion by tangential fire-vents, accomplishes 
a result exactly similar to that effected on shot or shell by 
a rifle gun, and with similar intent. Practically, we know 
full well that Mr. Hale has achieved a certain accuracy of 
flight at the sacrifice of other advantages already conceded 
to rockets. A Hale’s rocket, to accomplish its intended 
flight, must be fired at a large angle, which, of course, im- 

lies the disadvantage of a high trajectory. Again, with 
le’s rockets, the ground volley—a mode of discharge 
most efficacious against cavalry—must be abandoned, at 
least under the majority of circumstances. Conceding to 
Hale’s rockets the merit of accuracy beyond that of pe 
rockets, these weapons must still be excluded from calcula- 
tions in respect to some further developments of the 
general war rocket system, and that for a reason which 
will presently become apparent. We are of opinion that 
no war rocket has yet been made to work in accordance 
with the true genius of the arm, as impressed by a long 
course of discovery since the time of Congreve. If wars 
must come; if destructive projectiles must be launched; if 
fortifications must be destroyed, towns burned, and human 
beings demolished, then the proposition, as one of means 
to ends, falls within the study of the application of forces. 
We confess inability, on any ground whatever, to perceive 
why the workmen who are engaged in this line of business 
—nilitary men, soldiers that is to say —must be condemned 
to the perpetual routine of gunpowder, lead, and steel, 
when other and better meaus are at hand. A list of com- 
bustible and explosive things have been discovered since 
the time of Congreve, things to which gunpowder at 
its very best, or worst, is a trifle. Soecchesaten 
is one of these, and more especially to nitro-glycerine do 
our present observations point. Some people are expectant 
enough to hope and believe in the discovery of a substitute 
for gunpowder as a material for gun and shell charges. 
We are not amongst the number of these. For the above 
purposes the invention of Schwartz, Bacon, the Chinese, 
or whoever the real discoverer of powder may have been, 
is, in our opinion, so good that better need not be 
desired, and, if desired, could not be found. We have 
never yet heard of a single explosive body that could be 
substituted for powder in artillery practice with advantage, 
and, if even found, the merit of such assuredly will abe 
in any increase of strength over ordi powder, seeing 
that, even now, the old material can even be too strong for 
the resistance of gun metal. As for nitro-glycerine, even 
were it less shattering, it could never be used for a gun 
charge, because of its liquidity. As little could it be used 
for a gun shell charge, because of inability to withstand 
the shock of first impact without explosion. Nitro- 
glycerine, however, could be used for the heading of a 
rocket, And this being so, again, why not? As well 
might one urge the hector of anchors with arm- 
wrought sledge nammers instead of the Nasmyths which 
have supplanted these baby things, as the continuance of 
gunpowder—only gunpowder—as a certain means to a 
certain end, when a better force is available. Let no one 
suppose we are insane enough to propose the application 
of nitro-glycerine to rockets as a part of any ordinary 
armament. If, for example, this dangerous liquid were to 
be jolted about in ammunition wagons, as ordinary shells 
are jolted about, it needs no conjuror to predict what would 
happen. Our remarks appply to specific cases ; the capture 
of a beleaguered city like Paris being one. Since the 
20th of September Paris has been invested, German forces 
encompassing it all round in a circle of about eighty 
English miles in circumference. Assuming a deliberate 
intent to make Paris succumb, if possible, then the case 
becomes one of means to ends. Its consideration is as free 
to speculation as the boring of a tunnel or the blasting of 
a rock. None better than the Germans know that to 
destroy any one of the French forts by the strongest 
artillery now in the field is practically impossible. eir 
only hope of success—a hope that at great cost of life 
may perhaps be realised—is that by the accuracy of their 
rifled bisceahs Sendlaies they will be enabled to silence the 
French batteries through actually firing through the open- 
ings of the casemates. As for battering down the forts by 
hitting the structures at random, the Germans might as 
well fire apples or oranges at them as the heaviest shot or 
they possess. This ition granted, we come to 

an important ideration—one that tends to equalise the 








anywhere on a structure should count for the same asa 
bull’s-eye made with rifle shéll, then on which side would 
the preponderance of accuracy lie? Might it not lie on 
the side of the rockets? At any rate, nitro-glycerine could 
only be projected as we indicate, and for the pu 
Hale’s rotary rockets are inapplicable, inasmuch as their 
spinning motion would be sure to explode the charge. In 
suggesting this mode of attack we make no sort of apology 
to those false humanitarians who urge the barbarity of the 
means. Again and again has the axiom been enunciated 
until universally accepted that, in proportion as the means 
of destruction have received development, so have the 
aggregate horrors of war decreased. 


SEWAGE CROPS. 


Every candid and impartial person will admit that the 
question of the utilisation of sewage upon the principle of 
irrigation has successfully passed through the preliminary 
stages. The first steps, so ditficult to achieve, have been 
gained. The advocates of this system, which we were the 
tirst to uphold and maintain, have, after a hard fight, dis- 
comfited their enemies, vanquished the violent opposition 
they experienced for so long a time, and established the 
truth and soundness of the principle to the satisfaction of 
the Government, of local 3, and of private indi- 
viduals, There are still, undoubtedly, a few who refuse to 
believe in the facts placed before them, and with that in- 
vincible obstinacy which some of the human race possess 
in common with the lower animals, deny the accuracy and 
impeach the veracity of results that carry the fullest con- 
viction to the minds of the dispassionate and disinterested. 
As the present year will probably prove an eventful one 
for the sewage problem, let us briefly review the claims it 
has to the consideration of the sanitary engineer, and those 
authorities whose especial duty it is to provide for the 
removal and disposal of the sewage of our towns and vil- 
lages. It has been demonstrated that sewage can be applied 
with profit, agriculturally and financially, to nearly every 
description of plant and crop that is grown in our climate 
for the use and convenience of man. Respecting the kind 
of crop upon which it can be utilised most effectively, we 
shall have a word to say hereafter. One of the priucipal 

ints to establish in a conclusive manner was that this 
beneficial result could be obtained without creating a 
nuisance. Many who acknowledged the value of sewage 
as a fertilising medium, were yet of opinion that its utili- 
sation in practice would be attended with so much annoy- 
ance to the neighbourhood, as to give rise to legal proceed- 
ings which would terminate in the granting of an injunc- 
tion against the prosecution of the undertaking. In a very 
few instances, notably near Kingston, and at Bromley, 
Kent, the opposition of landed proprietors was suffi- 
cient to stop the measures that ought to have been 
carried out for the welfare of the inhabitants. But the 
evidence of several years’ residence by labourers and their 
families on sewage farms, and in their immediate vicinity, 
is a proof that there is nothing in connection with works 
of this description injurious to health. The mere presence, 
during extremely hot weather, of any slight effluvia from 
the carriers or channels which distribute the liquid over the 
farm is of little or no moment. An odourless manure is of 
very little value, as every farmer will assert. We have 
walked over numerous sewage farms, and never expe- 
rienced anything approachiog the smell that proceeds from 
fields newly manured with ordinary farm-yard manure. 
There is nothing more intolerable at certain seasons of the 
year than the smell of flax-fields, but we never heard of its 
being productive of any ill-effects upon the people dwelling 
near. Although in a sanitary point of view there may be 
no evil to be anticipated from the proximiy of a sewage- 
farm to a populated district, yet the recommendation is no 
doubt a wise one which advises that land appropriated to 
the purpose of the utilisation of sewage ty irrigation, 
should not be situated at a less distance than one mile 
from a town. 

Besides the utilisation of sewage as a fertiliser for the 
land, there is another feature belonging to the problem 
which is equally, if not more, important. It is the 
disinfecting and deodorisation of the sewage. After 
extracting the valuable manurial ingredients from the 
highly-diluted fluid mass, there remains a very large quan- 
tity of liquid which is of no further use. Nevertheless it 
is necessary that it be disposed of in some way or another, 
and the readiest means of getting rid of it was simply to 
allow it to flow into the nearest natural watercourse. 
This was the very plan that was first adopted in disposing 
of the raw sewage, and one which the whole system of irri- 
gation is intended to prevent. Nevertheless, if the effluent 
water, as it is termed, or the liquid remaining after the 
utilisation of the sewage had been accomplished, could be 
purified to a sufficient degree, it might then be permitted 
to be discha into the adjoining river or stream. It 
became, therefore, incumbent upon the advocates of the 
irrigation principle to demonstrate that, after passing over 
the land, the effluent water was free from all offensive and 
deleterious —_—— and might be turned into a stream 
without polluting its contents. This point was in truth 
more essential t the other, for as injunctions were 

ted against local boards and other offending parties 
or fouling rivers and streams, the first step was to avoid 
this in future. It must be borne in mind that there was 
not, nor is not, any obligation, legal or otherwise, to utilise 
sewage in any manner whatever. The obligation is to keep 
it from polluting the natural watercourses of the country, 
and irrigation, or any other mode of treatment, are only 
means to the end. As the course of action local and 
sewer authorities have recently found themselves com- 
pelled to adopt, entails a considerable expenditure, the 
object sought is to select such a method of dealing with 
the sewage as will afford some return for the large outlay 
incurred. Hence it is that these gentlemen gave such 
credence to the various disinfecting and deodorising schemes 
put forward with so much effrontery. These modes of 
treatment were all exceedingly specious in character. They 


offered the and em local boards a speedy 
extrication from all their di with the prospect of a 


large percentage by way of return in the first cost of the 
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necessary works. The rest is known. The sewer autho- 
rities fell into the snare, and, after mulcting the unfurtu- 
nate ratepayers, bave been ultimately obliged to abandon 
all such vain projects, and betake themselves to the only 
true principle, viz., that of irrigation. Returning to the 
pollution of streams by the effluent water, the results at 
Croydon proved that after passing over the land, the liquid 
only added two grains of solid matter per gailon to the 
contents of the stream into which it was allowed to flow. 
Upon this rock all the deodorising schemes have split. 
Granting that a very few of them can turn out a saleable 
manure, which is very doubtful, not one of them can so 
purify the effluent water that it may pass into a river. So 
that, supposing they accomplish the first portion of the 
task, they altogether fail in the second. On the other hand, 
the utilisation of sewage by irrigation accomplishes both. 
It utilises the sewage, and purifies it at one and the same 
operation. It requires no chemical agents, no blood, bone, 
or charcoal. The agents it uses are those supplied by the 
growing plants themselves, which assimilate tor their own 
benefit the manurial ingredients in the sewage, strain it, 
as it were, of its offensive properties, and, thus cleansed 
and puritied, it may with pertect impunity be permitted to 
mingle with the waters of the nearest stream. 

Having surmounted all preliminary obstacles, and grown 
crops in luxuriant abundance by the application of sewage 
to land, the question that now presents itself for solution 
is, which are the best paying crops to raise from sewage ? 
It must net be understood from this that the best paying 
crop will be necessarily that which is produced most abun- 
dautly from land irmgated with sewage. Local circum- 
stances, and the yeueral character of the markets prevailing 
in the districts, will determine the crop which will yield 
the greatest return. For instance, in a district where horse 
labour is exclusively employed, it would probably pay the 
farmer better to lay out his fields in grass than to sow 
them with cereals, notwithstanding the relatively higher 
value per acre of the latter. Thus the real paying value of 
a crop is no criterion of its powers of benetiting by the 
application of sewage. Jt is uot our intention to discuss 
the particular influence exercised by local contingencies on 
the commercial value of sewage grown ciops, but to draw 
attention to the mauner in which they are severally affected 
by its application, supposing other circumstances to be in 
common. For it is easily perceived that owing to excep- 
tional events a perfectly tactitious price might be given for 
any one particular crop, but at the same time this would 
not be a fair estimate of the effect of sewage upon it in 
comparison with other productions. It may also be fairly 
urged that in striking a balance the nature of the soil 
ought to be regarded, since one of the greatest advantages 
attendant upon irrigation with sewage is that it enables 
crops to be raised upon land which has generally been con- 
sidered hopelessly sterile, It is a far greater triumph to 
grow a crop worth twenty pounds per acre upon land which 
formerly produced nothing but weeds, than to raise % crop 
worth thirty pounds per acre upon land which formerly 
yielded produce worth twenty pounds. ‘Ther: are, no 
doubt, some descriptions of soil which are so fertile as to 
yield a comparatively very poor return for the expense 
lncurred in irrigating them with sewage. In a word, they 
do not require any manure. Asa rule, the pvorest kinds 
of soil which ordinary farmivg can do nothing with are the 
very ones to which to apply sewage, for two reasons. One is 
that they are otherwise totally unproductive, and the other 
that they will “stand,” to use a common term, almost any 
amount of it, provided they be sown with rye grass. This 
is a point that local boards, and all who have to provide 
for the continuous disposal of large quautitics of sewage, 
cannot lose sight of. Whatever crops may be selected, 
there must be a certain acreage appropriated to grass, in 
order that the remainder of the farm may not be injured 
by over or unseasonable doses. ‘The too frequent repeti- 
tion of a stimulant invariably does more harm than good, 
and defeats the very purpose it is intended to accomplish, 

Taking into consideration only the acreage and the 
money actually paid for the produce of the ground, the 
highest price has been obtained by strawberries. ‘They 
have been so fine in quality as to gain a prize at the Royal 
Horticultural Exhibiuon, and fetched the astonishing sum 
of seventy-tive pounds per acre. Strawberries pertain rather 
to the province of market gardeners than to that of farmers, 
but the example conclusively points out the almost universal 
scope of the irrigation principle. On the Romford farm, 
which constitutes the first instance of individual enterprise 
in connection with the sewage problem, onions have reached 
the price of forty-eight pounds per acre. ‘Lhere is, how- 
ever, a disadvantage connected with both these, as well as 
with some other descriptions of plants. ‘hey are rather 
precarious. Obviously it is better to select a plant or crop 
that is certain to yield a fair average annual produce than 
to put in the ground ove which may give a very high 
return one season, and a very low one, or perbaps none at 
all, the next. As an example of “quick returns,” spinach 
may be quoted, for some was sown, cut twenty-nine days 
afterwards, and sold at twenty-two pounds the acre. But asa 
counterbalance, another lot, sown subsequently, proved a 
failure, and was given to cattle, If we were inclined to give 
the preference to any particular plants, we should select 
cabbages and mangold wurzel as likely to yield a good con- 
stant annual average. ‘They are beth of them certain 
of a sale, and are, besides, hardy, and not liable to be 
affected by contingencies that might prove detrimental to 
others of a more delicate organisation, The difference 
between selling a crop on the ground and in the market is 
well suepgunen in the case ot some carrots grown on the 
Romford farm, A portion of the produce was sold four 
twenty pounds on the ground, and the remainder in the 
market brought forty pounds per acre. Against this latter 
price must be set the cost of carriage, which is frequently 
very high. It will be found generally to be preferable to 
selt the crop on the ground, instead of incurring the expense 
and risk of taking it to market, and this plan is the favourite 
with both seller and purchaser. While there is no doubt 
of the success that has attended the application of sewage 
to oats, maize, wheat, and other cereals, there is a maui- 
fest tendency in sewage farming on the whole to cultivate 





green crops. They, in fact, yield the quickest return for 
the capital expended, and therefore it is but natural they 
should receive the greatest amount of attention on the part 
of the agriculturist. Moreover there is another reason for 
their adoption. The land appropriated to them does not 
require so expensive a method of laying out as in the case 
of cereals, The latter will demand considerably more care 
and science than have hitherto been bestowed upon them, 
before the proper treatment of them with sewage is 
thoroughly understood. They will not take the quantity 
that green and root crops will, and the periods of appli- 
cation must be regulated with a far greater degree of nicety. 
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A Rudimentary Manual of Architecture, to which is appended a 
Glossary of Lechnical Terms. By THoMas Mircue.t, Author 
of the “ ‘fhe Stepping-stone to Architecture.” Longmans, 
Green and Co. 

“ UnrortunaTELY the leading facts of the history of 
architecture are unknown to the greater part of our edu- 
cated classes; well informed as they are on most subjects, 
they have never given their attention to this. They have 
travelled much, but with their eyes shut in this matter, for 
want of a little preliminary information.” ‘This quotation, 
from a recent paper by Mr. Parker, of Oxford, sums up a 
want to supply which Mr. Thomas Mitchell has prepared 
the volume betore us as a text-book for the preliminary 
education of the student. It is essentially a work for the 
beginner, but it aims at a wider scope uf instruction, by en- 
deuvouring to enlist the interest not only of amateurs, but 
of the educated generally, “The buildings of every 
nation,” says Professor Goldwin Smith, “ are an important 
part of the history of that nation, and a part that has been 
entirely neglected by ail historians, because the historians 
themselves have been entirely ignorant of the subject. 
Why are they ignorant of it? Because the subject has never 
Jormed part of the English school education, us it ought to 
do. Happily a change has begun, but it makes slow pro- 
gress at present. It has begun in the tirst-class ladies’ 
schools, aud it is now a good test whether a young lady 
has been educated in a first-class school or pot to see 
whether she knows anything of the history of architecture 
or not.” The manual before us commences with a sketch 
of the primary wants and appliances which led to the 
gradual development of the art; and, after showing how 
the entablature and the arch form the two great principles 
of mechanical construction pervading ali architectural 
work, it passes on to describe, tirst the Greek and Roman, 
then the Byzautine and medizval, and lastly the hybrid 
styles of Klizabethan and renaissance. Without claiming 
any origiuality for the idea, the theory of the wooden 
origin of tue Greek styles is jucidly described, the descrip- 
uo being further assisled by some excellent woodcuts. 
It is shown how, supposing columns and architrave to be 
of wood—the latter squared, the former left round—the 
part next above the architrave, known to us as the frieze, 
consisted of the euds of the tiebeams, which, with the 
spaces between, formed the triglpyhs and metopes; and 
how finally the whole was crowued by a cornice, which 
originally was nothing more than the eaves’ gutter with 
its gutter-board and bearer. ‘he Doric, lonic, and Corin- 
thian orders are next explaiued and amply illustrated, 
after which the author passes on to Rome, where the arch 
was the fundamental principle, just as the entablature was 
that of Greece. 

‘The arch, consisting of many component parts, each requiring 
to be properly shaped, called for a greater exercise of mechanical 
ingenuity and skill than the simpler form of the entablature, and 
had the Komans consistently tollowed their own constructive 
principles ot the arch it 1s possible that the result would have 
been a more glorious style of architecture than the world has yet 
seen; but, owing to their persistent imitation of Greek forms, and 
their adoption of the Greek entublature, founded as it was upon a 
principle so entirely antagunistic to their own, their efforts were 
cramped, und, by striving to produce a combination of the two 
pinciples, they failed to do real justice to either.” 

It is pleasant to notice that Mr, Mitchell does full 
justice tu those who failed, as he thinks, to do real justice 
to themselves, for he discusses at some length the history 
and peculiar features of Roman architecture as successively 
developed, down to the time when the Koman Empire was 
drawing to a close. 1t was then that the Greek entablature 
began to disappear, and the arch formed the nucleus from 
which the kwmanesque, and afterwards the medizval, 
styles grew into existence. Aun interesting chapter on 
Byzantme and Saracenic architecture is followed by 
another, and a very careful one, on the “ Komanesque,” in 
which are included the Anglo-Saxon and Anglo-Norman 
styles in this country, as also the first stage of transition 
from Komanesque-Norman to Gothic. Coming to the 
medizeval puiuted styles, Mr. Mitchell follows Mr. Petit in 
his divisions of: (1) First poimted (early English), and 
second pointed (geometrical decorated); and (2) flowiug 
curvilinear decorated (late decorated), and rectilinear 
continuous (perpendicular) styles, the various transitions 
from each to each being carefully worked out and described. 
To have discussed the medizeval period, as developed on 
the Continent, would perhaps have led the author beyond 
the limits of his s ; but we cannot agree with him 
—space does not allow us either to state our reasons—in 
holding that art, as at that tume pfactised on the Continent, 
“cannot truthfully be said to have exercised any influence 
in the development of English art.’ Neither are we 
inched to speak as lightly of the fantastic, though very 
often beautitul etforts, made to graft the Italian upon the 
Gothic, as expressed in the tlizabethan style in this 
country ; but we admit that, having once got clear of this 
to him evidently displeasing transiuon, Mr. Mitchell does 
full justice to the revival of classic art as expressed in the 
renaissance, modern Italian, aud modern French styles, 
iu view ot future editions we would call attention to a few 
inaccuracies. ‘The line of the lonic frieze, as represented 
on page 39, seems to us to project more than is warranted, 
On page 42 why “Artemis?” Why not Diana? Opposite 
ay, ts ge “ L’Eglise d’Andernach ?” Andernach is not 
in , though there is no knowing what it might have 





been had the present war turned out otherwise, Neither 
is Laach in Illyria, nor are Paderborn and Hildesheim in 
Saxony. There 2s a Laach in Illyria, but the one here 
meant is Kloster Laach, near Coblentz, on the Rhine. 
And in the glossary why call a chimney a modern 
invention ? or define a grownd plan as a representation of 
a basement or other story ? 

Upwards of a hundred well executed woodcuts, taken 
from Britton, Parker, Gwilt, and others, are interspersed 
among and upon the pages of this handy little manual ; 
and there is further added a glossary of over 600 technical 
terms, which the student, as well as the amateur, will find 
very useful for reference. 





Railways, Tramways, and Miscel 
uprovemen ited at the Private Bill Office, Nov. 
30, 1870, for Session 1871. London: Stanford, Charing Cross. 
ConsipERING the shortness of the time that has elapsed 
since the plans of proposed new schemes were deposited, 
Mr. Stanford’s annual map is at once a marvel of promp- 
titude and accuracy on the part of the experts of his staf. 
It 1s a great convenience to have, in one sheet, an exhibi- 
tion of the whole of the proposed improvements affecting 
the metropolis, It cannot, of course, be expected that 
details of these can be shown, particularly as relating to 
new buildings, market improvements, sewage works, gas- 
works, and the like. ‘The numerous drawings from which 
Mr. Stanford’s map is compiled would cover the floor of a 
large hall, and without numerous drawings to compara- 
tively large scales it is impossible to give details. ‘Lhe 
map is au index to all the improvements proposed, showing 
clearly the situation of each, and it is something more than 
an index to already sanctioned.and proposed railways and 
tramways, indicating, as it does, their courses with clear- 
ness and precision. ‘Che map embraces an area extending 
from the Crystal Palace on the south to Alexandra Park 
and Palace on the north; and from Southall on the 
west to Barking on the east. The new railway works 
embraced are small in number, and _ inconsiderable 
in extent as regards mileage, although uot probably 
as regards cost, if carried iuto efiect. There are 
plans lodged for fifteen railway bills, embracing about as 
many miles of road. The most important of these is 
doubtless the Euston, St. Pancras, and Charing Cross line 
of about two miles and a-half; amongst others are the 
Midland and Great Eastern (Alexandra Park branch), 
two miles and a-half; the Fulham, Hammersmith, and 
City, two miles; the Harrow, Edgware, aud London 
(extension to the Midland), one and a-half miles ; the 
Eastern Metropolitan, two miles and a-half ; the Holborn 
Viaduct Station, and a few others of lesser note. The tram- 
way lines authorised and proposed are a prominent feature 
of the map, embracing uearly 400 lines and branches, and 
about 250 miles of new way. ‘The termini of the tram- 
ways, if all sanctioned, would extend beyond the limits of 
the map, extensive though it be. The tollowing amongst 
other places will all be embraced by the tramway system of 
the metropolis: Woolwich, Kidbrook, Rushey Green, 
East and West Brixtor, Battersea, Putuey, Brentford, 
Southall, Watford, ‘fottenham, Leytonstone, Stratford, the 
East India Docks, and divers other places. ‘The ramifica- 
tions in the more central portion of the metropolis are too 
numerous to be described. ‘he miscellaneous improve- 
ments include the important schemes promoted by the 
Board of Works for the enlargement of Billingsgate and 
Leadenhall markets; improvements at Shoreditch, and of 
Leicester-square and Hawpstead-heath. ‘There are also 
plans lodged, as indicated by the map, in connection with 
the new Courts of Justice, the new Mint buildings, the 
Record-office, Brixton Prison, Knightsbridge improve- 
ments, and Beckenham sewage. ‘Lhe new map is of 
popular as well as professional value and interest. 
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English Guns and Foreign Critics. By Captain Vivian Derine 
MaJsenDig, R.A. Repriated from the Proceedings of the Royal 
Artillery Institution. 

[FIRST NOTICE. | 

Nor very long after the present war commenced, in fact 

while the catastrophe of Sedan was the great topic of con- 

versation, an articie appeared in the Z7'umes from the pen of 

Dr. Russell, in which it was stated in tolerably plain 

language, that the success of the Prussians was due almost 

altogether to the fact that they used breech-loading field 
artillery. No special arguments of any value were adduced 
to prove that Dr. Russell’s opinions were founded on 
matters of fact ; and his letter would probably have passed 
out of the minds of English readers, and nothing more 
would have been said in favour of breech-loaders, but for 
the circumstance that the letter in question sounded 
a call, which at once summoned to action a select few 
who hold positions imparting a weight to all they may 
think proper to say on artillery matters, which their 
utterances would not otherwise ess. A determined 
effort is being made by these gentlemen at this moment 
to reopen the whole subject of the construction of guns, 
heavy and light. We are told, on the one hand, that 
muzzile-loadiug field-guns are a mistake, and, on the other, 
that no naval gun is worth having which is not a breech- 
loader; and it 1s with no small regret that we find such 
men as Capt. Sherard Osborn adopting this view of the case. 

By dint of a process, weil known to luckless Government 

officials as “ systematic badgering,” it is not impossible that 

the advocates of breech-loaders may succeed in getting a 

committee appointed to reinvestigate questions settled long 

since, with the immediate result that much money will be 
spent and the manufacture of guns badly wanted stopped, 
and the ultimate result that, after months of invaluable time 
and thousands of pounds have been wasted, the committee 
will come back to the point from which they started, and 
the nation will be assured for about the twentieth time 
that there is no gun in existence better than the Fraser 
muzzle-loader. Under these circumstances we welcome 
the publication of Captain Majendie’s pamphlet as an able 
contribution to the literature of artillery, while we regret 
that the mode of its publication is such as renders the little 





work not very easily accessible to the great body of scientific 
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men interested in the question with which it deals, and 
able to appreciate the merits of one of the most slashing 
attacks on a disingenuous writer we have ever read. 

Before we proceed to consider the contents of the brochure 
more closely, it may be well to call the attention of our 
readers to one or two facts connected with the breech-loading 
controversy. The advocates of breech-loadivg guns may 
be divided into two classes—firstly, those who believe 
in breech-loading per se without regard to the system of 
rifling, or the material of the gun—men, in a word, who 
hold that under any and all circumstances, it is better to 
put the shot and powder in at the base of the gun than in 
at the muzzle; and, secondly, men who feel certain that all 
ordnance, large and small, should be made of steel and 
loaded at the breech. There is an inseparable connection 
of ideas in their minds, linking breech-loading and steel 
together, carried to such an extent in some cases that 
when it is argued that such and such breech-loading 
guns have failed, we are immediately told that they failed 
because they were not made of steel; while if we chance 
to assert that certain steel guns have burst, or shot badly, 
they hasten to explain that the bursting or bad shooting 
was due to the fact that the guns were not breech-loaders. 
It is needless to point out that no real connection exists 
between the material of a gun and the system of loading 
adopted; but the contrary notion is entertained by so 
many persons that we could not pass over the existence of 
the opinion in silence. It is further to be borne in mind 
that the guns we have got are so good that nothing would 
justify the rejection of existing systems of construction in 
favour of another system, unless that system were palpably 
better in a very considerable degree. This is admitted by 
all the advocates of breech-loading ordnance except a few 
fanatics, and still fewer interested inventors and mauufac- 
turers, who ardently desire to get hold of some of the 
natioual funds. Now, after a careful review of all that 
has been recently written on the subject of breech- 
loading guns, we arrive at the following conclusions:— 
Firstly, that not one of the gentlemen who speak so 
strongly in favour of breech-loading, has advanced proofs 
that breech-loading guns would possess any decided ad- 
vantage over muzzle-loaders ; secondly, we find uo English 
writer prepared to advocate the adoption of Krupp guns 
in their integrity, although we are assured that Krupp 
guns are better than English guns; and lastly, we find 
that not one of the advocates of breech-loading, describes 
any system of construction which is likely to obviate the 
objections to which, it cannot be denied, all known systems 
of breech-loading are open. Their argument is, “ that if 
we have not got a good system of breech-loading that is 
no reason why we should not have one”—a statement so 
trite, and at the same time so utterly beside the question 
at issue, that it is really not worth discussing. It is simply 
absurd to ask for the appointment of a committee to con- 
sider the merits of an invention which has no existence. 
It is, of course, possible that some new combination of 
mechanism may yet produce a good breech-loader, but 
it is certain that hundreds of inventions having this end 
in view have been tried aud found wanting. It is 
very unlikely that greater success will attend further 
efforts in this path—and, above all, it is to the last degree 
uncertain that a thoroughly good breech-loader would 
possess any advantage over a thoroughly good muzzle- 
loader, rendering its adoption desirable. But it is well 
known that John Bull pays well. Continental gun-making 
firms aud private establishments in this country look 
with jealousy at Woolwich. Both parties would be but 
too happy to get orders from the British Government. The 
former, because they would make money and have their 
vanity flattered—the latter, because they would make 
money. But it is also well understood by all parties that 
unless something can be brought out which Woolwich does 
not care to make, there is no chance of obtaiuing orders. 
Therefore it is that breech-loading is advocated by a party 
who could be silenced at once by giving them orders for 
muzzle-loaders; while they use as tools only tco many 
honourable and high-minded men, who are never so happy 
as when careering a hohby through the pages of the daily 
press. Captain Majendie has set himself the task of ex- 
posing in the work before us one form of unscrupulous 
advocacy of the breech-loading system, the proximate 
motive for which we shall not endeavour to define. 
That it is unscrupulous no one can dispute who reads 
Captain Majendie’s pamphlet, which is the more iuterest- 
ing in that it demolishes a gentleman who believes not 
only in breech-loading but in steel as well. 

‘The foreign criticisms with whichCaptain Majendie deals 
are embodied in certain pamphlets and articles published on 
the Continent and in London, a catalogue of which he gives. 
The first and most important on the list is, ‘‘ A Critical 
Comparison of the Prussian Cast Steel Breech-loading 
Rifled Guns of Large Calibre, and the English ‘Woolwich’ 
Muzzle-loading Rifled Guns, on the basis of the Experiments 
at Tegel, in the year 1868,” by C. Von Doppelmair, Captain 
in the Imperial Russian Horse Guard Artillery ; fromthe 
second number of the “Russian Artillery Journal for 
1869.” The second is “ A Comparison of Krapp’s Breech- 
loader with the Armstrong Muzzle-loaders, with reference 
to their Use at Sea,” by W. Wilhelmi, Lieut.-Colonel in the 
Imperia! Prussian-Austrian Marine Ordnance Corps. A 
third document is a pamphlet, “ Comparative Gunnery Ex- 
perumacts with Heavy Muzzle and Breech-loaders, at 

rlin, 1868,” published by Krupp. In all, fourteen 
papers are mentioned by Captain Majendie, but the bulk 
of his work is confined to criticising the statements made 
by Lieut. Von Doppelmair. Our author thus explains 
noe it was that Von Doppelmair had anything to write 
about :— 

In 1868 some interesting gunnery experiments took place at 
Tegel near Berlin, the object of those experiments was ostensibly 
to determine on the pattern of heavy rifled guns to be adopted for 
Prussian ironelads. They were, however, conducted under pecu- 
liar circumstances, the Prussian Artillery Committee, which, like 
our own directors of artillery departments, is charged with the 
experimental trial and final selection of the naval guns, as well 

as of those for land service, had 'y. expressed themselves 
strongly in favour of Krupp’s breech-loaders. This was not sur- 
rising. The name of stands deservedly high all over 
Europe ase mamufsctarer of steel, including steel guns, of great 





excellence. In Prussia it is more than a name—it is a power. 
National prejudices, national vanity, and material interests of 
various descriptions, all enlist themselves on the side of the great 
steel manufacturer of Essen, An instinctive preference on the 
part of Prussian officers for Prussian guns to those of English 
production is natural, and it is unnecessary to seek for more re- 
condite explanations of the bias in favour of the Krupp system, 
which, at the outset of the Tegel trials undoubtedly prevailed in 
the War Ministry of Berlin. But in Prussia, as in England, the 
Admiralty and War Office are not always in perfect agreement on 
the question of naval ordnance; and it happened that in this 
instance the Prussian Marine Department were desirous of seeing 
the efficiency of the Krupp guns established upon some more 
substantial basis than was afforded by the were expressed 
preference of the Prussian War Ministry, or by the comparatively 
limited practical experience of these weapons to which those who 
favoured them were able to appeal. . 

With regard to the preference of the Prussian War Ministry 
for Krupp guns, it is wo be noticed that the experiments with 
these weapons as armour-piercing guns, had up to that time been 
limited to the penetration of iron plates 4}in. thick, and, as 
Captain von Doppelwair observes, “‘ The question of guns in- 
tended to attack ironclads was not solved by this result.” Of the 
nature and extent of the practical experience of Krupp’s guns 
then available we shall speak more fully hereafter. 1t will be 
sufficient for the moment to observe that at the time when the 
Prussian naval authorities were pressing for a trial of some other 
system of ordnance ‘n comparison with the Krupp,no European nation 
except the Russians had adopted the Krupp system on a large scale, 
Intelligible or not, that anxiety, existed aud was expressed to the 
extent of inducing the Prussian War Ministry to sanction a full | 
trial of some Krupp guns, and to pit against these guns a repre- 
sentative of the ** Woolwich muzzle-loading system.” A 9-ineh | 
12}-ton ‘* Woolwich” gun, made by Sir William Armstrong, was 
purchased of the Elswick tirm, for the purposes of this trial, for | 
£1500. A supply of projectiles and Eoglish powder was purchased, 
and the gun was to be required to adbere rigidly to the English | 
service conditions, that is to say, to fire 250 lb. pattern projectiles 
with 43 lb. battery charges of ritle large grain powder. ewe 
The object of the Prussian trials having been stated to be the 
selection of a heavy rifled gun to be supplied to the Prussian iron- 
clads, these experiments should therefore have been made with 
two guns, which in weight, calibre, charge, &c., were equal. As 
a matter of fact, however, the Prussians brought against the | 
English muzzle-loading Yin. 124-ton gun, a Krupp breech-loader of 
Y}in. calibre, which weighed 144 tons, and was 32in. longer in the 
bore than the English gun. ‘The price of the Prussian gun was | 
£3540, that of the English gun, as before stated, was £15U). 





| 


| 


With regard to the charge and projectile, the same inequality pre- | .. 


vailed. Against the 250 lb. Palliser projectiles and 43 1b, charges, | 
the Prussian gun fired projectiles which weighed variously from 
211 |b. up to 336 1lb., with charges from 43 lb. to 53 lb.—principally 
the latter; against chilled iron shot, were brought into com- 
petition both chilled iron and steel; while the English test for 
endurance was carried out with the brisante R.L.G. powder, tue | 
Prussian test was made with the mild Russian prismatic powder. 
Further, this powder strain was largely increased by the use in 
the English gun of a forward vent, as against the Prussian rear 
vent, 

It is sufficiently obvious from the foregoing statement of 
facts that nothing like a fair comparison in the true sense 
of the word can be made between the two guns. But at | 
the same time we are not disposed to assume that it was | 
intended to treat the Krupp gun with exceptional favour, 
simply because we desire to give the Prussian authorities 
the benefit of a doubt. It is possible that they took the 
Woolwich muzzle-loader as a standard of exceilence—an 
exemplar from which a good deal was to be learned, and 
that they used it as a man may use a template, continually 
altering the Krupp gun until they got it as nearly as pos- 
sible like the English gun in its powers of shooting ; the 
use of the English gun in this way as a standard was legi- 
timate. But we are one with Captain Majendie when he 
complains of the deductious drawn from the experiments, 
which we shall deal with in a second notice of this pamphlet. 
Nor is it possible to deny that the Krupp gun was despe- 
rately imperfect when the experiments commenced, and 
that all the merits—such as they were—which it after- 
wards exhibited, were the results of lessons twught by the 
practice made with the Euglish gun. Captain Majeudie very 
forcibly explains, in a few words, the changes made if the 
method of dealing with the Krupp gun, which run nearlyas 
follows :—The Krupp gun was allowed repeatedly to vary, 
not merely its charge and its shot, but even the details— 
the form and the method of lead attachment—to raise its 
charge from 43 lb. to 494 1b., and again to 53 1b.; to reduce 
its projectiles from 336 lb. to 2921b., and again to 279 lb.; 
to reduce the lead coating from 63lb. to 281b.; the lead 
coating was removed altogether, and lead rings substituted. 
The rings were abaudoned and a lead jacket used, attached 
by the English service process. Then Prussian powder 
gave way to Russian prismatic powder; the length and 
diameter of the head of the shot were altered; the initial 
velocity was increased by a combination of these various 
devices from 1115°3ft. to 1413ft. per second; a new breech 
wedge was substituted for one which had become injured 
when a few rounds of English powder were tired, and in- 
cipieut fissures which had appeared about the vent were 
twice cut out of the gun, but no change whatever was per- 
mitted in the Euglish gun. 





A Practical Treatise on Mine Engineering. By G. C. GREENWELL, 
F.G.S., Colliery Viewer, &. Second edition. 1869-70. London : 
E. and F, Spon. 

[Fiast Notice. ] 


THERE are but very few men in any profession who combine 
with a scientific and theoretical knowledge a long practical 
experience of their calling. Mr. G. C. Greenwell, the 
author of the work now before us, is a colliery viewer of 
great experience, and an eminently practical man ; but, 
after a perusal of his work, we are led to conclude that he 
is deficient in that scientific training so essential in one 
who aspires to the office of a public instructor. We 
venture to say this much because in his prospectus the 
author speaks of the favourable manner in which his first 
edition was received, and that it soon became “a text-book 
for the young mining engineer, and the practical, though 
perhaps imperfectly educated, underviewer or overman.” 
We can only admire the pluck and perseverance of these 
young men in working with a book sv ill-arranged for the 
use of students, 

We shall in the present notice confine our remarks to 
that part which deals with geology as applied to mining, 
reserving for a future notice the consideration of the 





machinery, tools, and methods employed in mining. And 
further let us say, to clear the way, that the title of the 


book is rather a misnomer, since the only kind of mining 
really dealt with in the work is coal mining, the metalli- 
f-rous mines being polished off in half a dozen pages, 
“ building-stoves, slate, bricks, an'l lime,” in nine pages 
more, aud “ rock salt” in a couple of pages. 

After a few preliminary remarks as to the nature of a 
geologically-culoured map, and as to the vertical order of 
succession of the formations, the author proceeds to give a 
series of actual cases of the occurrence of coal under each 
formation, commencing with its occurrence at Norwood 
Colliery beneath alluvium; in the north of France and 
Belgium under the chalk, No explanation of this excep- 
tional condition of things is given with the statement, but 
at page 10, some way on, the student is reminded that 
“ we have already seen that, in Belgium and in the North 
of France the entire thickness of the cretaceous formation 
is sometimes only 338ft., and that all the formations inter- 
mediate between it and the coal-measures are extinct.” We 
are very apprehensive that “the young miuing engineer ” 
would not see it, and that he would be very apt, unless he 
read more carefully than most young men do, to infer that 
coal usually might be reached under the chalk. 

Auother thing eminently calculated to lead to this unde- 
sirable result is that the author follows up the cases above 
cited with accounts of the occurrence of spurious coal-beds 
not belonging to the true coal-measures, met with in the 
wealden, at Bexhill in Sussex, and also in Hanover ; of 
oolitic coal-beds in the Kimmeridge clay of Weymouth 
Bay, and in the oolite of Yorkshire, aud Brora in Suther- 


|landshire. By way of explanation he tells the student that 


“although in the tertiary strata we have fossilised wood 
in large quantities, forming liguites, as at Bovey Tracey, in 
Devoushire, yet we do not find any coal in England natil 
we come fe the wealden beds !” 

** The sinkings at Bexhill, in Sussex, in search of coa!, were at 
a great expense. It is said that a kind of cannel coal, extending 
for a quarter of a mile, in beds of from two to ten inches thick, 


| occurs in the banks of a stream in that county.” 


** Another bed of impure coal is reported to have been dis- 
covered in excavating for a dock at Shoreham, in clay beds 
cropping out from beneath the South Downs chalk escarpment. 
whether this is wealden coal or not does not appear.” 

The oolitic coal of Yorkshire is of considerable extent 
—forty miles in length byaboutfour miles in breadth—but 
it is extremely variable iu character, and is nowhere found 
over any extent as a continuous bed. Sometimes it is found 
as a single seam, sometimes as numerous thin seams, and 
sometimes there is none at all! 

The Brora coal, like that of Yorkshire, has been worked 
considerably for local consumption, and is also of oolitic 
age. The roof shale, like that of true coal-seams, consists 
ot a compressed mass of leaves and stems of plauts passing 
into shaly coal. These plants are, however, very distinct 
from those of the true coal-measures, The ferns are all 
quite dissimilar; cycadéan plants—doubtfully, if at all, 
present in the carboniferous epoch—are abundant, as also 
the stems of a large eqguisetum, agreeing in its characters 
with our modern “ horsetail,” a plant with a succulent- 
jointed stem, well known as growing in marshy districts, 

Although the coal of India, New South Wales, and 
America may, in some instances, be of younger age than 
the true coal-measures, all the information we can collect 
as to secondary and tertiary coal-beds only tends more 
fully to contirm the conclusions arrived at by the most 
able geologists all over the world, namely, that the greatest 
and only reliable source of coal is to be found in the coal- 
measures proper. Mr. Greenwell seems not to have sufli- 
ciently impressed this upon his readers, and we do not see 
that he has given them sufficient palzeontological instruc- 
tion by which to enable them to know the true coal-mea- 
sures from other superposed and younger deposits which 
may, in a particular spot, happen to be coal-bearing. 
Not that the author has ignored the value of fossils, 
for in one lace he remarks that, where coal plants occur, 
fish are rare, and where fish are abundant the coal is 
usually a species of cannel coal, and plants are absent. 

He tells us also, in another place, that in the 
lower coal-measures the prevailing floor of the seams of 
coal is a blue compact splintery shale, of rather fine tex- 
ture, containing rvotlets of stigmaria. He bas also figured 
a king-crab from the Radstock coal-field, and several ferns 
—those on plates 16 aud 17 being,the best executed. Two 
palatal teeth and a fish-spine are very well drawn, but 
some sbells called Anthracosias are quite uurecognisable; 
and, save a very bad figure of a stem of Sigi//aria and a 
root of Stigmaria, we find no notice taken of the plants 
which contribute most largely to form the coal—namely, 
Calamites, Lepidodendron, aud Sigi/laria, of which last- 
named Stigmaria is the root. Sixty-one pages, or there- 
abouts, are taken up with details of sections of various 
pits, &c., most of which convey no instruction to the reader 
whatever; whilst the sectious themselves are either very 
old ones reproduced from the “Silurian system” or very 
bad ones from local journals, in many cases most inac- 
curately drawn. We cannot help thinking the book a 
mistake, and that it ought never to have been issued as a 
new edition unless some good geology had been conveyed 
in its pages in a convenient form, and readily arranged for 
reference, which is not the case with the work before us, 





THERE is every prospect of Madras having a school of arts worthy 
of the name in the course of a yearortwo. The Maharajah of 
Jeypore has expressed his willingmess to contribute the munificent 
donation of a lakh of rupees. ' 

Locomotives FOR CaNaDA.—The Rhode Island Locomotive 
Works have a contract with the Great Western Railway of Canada 
to supply that company with thirty-two locomotives. Sixteen 
have been already shipped, this week seven more were sent, and 
the remaining nine will follow this month. The engines have 
cylinders sixteen by twenty-four inches. The driving wheels are 
five and a-half feet in diameter. The fire-boxes are of steel, 
and everything about them is composed of the very best material. 
They have a railing a few inches high around the top of the tender, 
and the bell, which is on the forward platform, is kept incessant 
ringing when the engine is in motion by its being connected wi 
the eccentrics. This arrangement has been perfected to meet a 
demand for comeing of this sort, brought into existence by the 

ian laws, which requires that bells must be kept constantly 
when ves are in motion, 
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NOTES FROM PARIS. 
(From our own Correspondent, by Balloon Post.) 
Paris, Jan. 9th. 

Ir is said that 260 tons of cast iron fired from the enemy’s 

guns have been collected and gent to the founders to be re-cast 
and returned with the compliments of the French forts and 
ramparts. 
A German has sketched the following plan of counteracting 
the effect of fougasses, or buried torpedoes, in 
assault of the forts of Paris; it is said that a very slight shock 
will determine the explosion, but that the effect of the discharge 
extends over a short distance. The plan proposed is to explode 
the torpedves by means of rollers pushed forward by handles— 
say twelve feet long, the forked part to be furnished with a 
light iron-plate cage, to be filled with straw, as a protection 
against both the torpedoes and musket-balls; the rollers to be 
arranged in a curve around the work to be attacked, and ap- 
proaching concentrically to touch such part of the soil, and thus 
remove all danger from the path of the attacking columns, 

The provision of fuel is a serious matter in a besieged town, 
especially when the thermometer bas been from freezing to 
20 deg. below for a fortnight. The Government is cutting down 
timber in the Bois de Boulogne, the Bois de Vincennes, and 
even on the Boulevards, but green wood, although better than 
nothing, is poor stuff to burn, and almost impossible to cook 
with. Charcoal, in spite of the burning in Paris, is exhor- 
bitantly dear, thirty francs a sack of two hectolitres, or forty- 
four gallons, or about four times the ordinary price, With the 
exception of the Government stores, we have neither coal nor 
coke—nothing, in fact, but green wood and old timber and 
planiing to burn, and our ration is now 1 ewt. for four days, 
which is a very small quantity indeed, taking the bad quality 
into account. The furnaces are beginning to be worked with 
petroleum, and for the supply of these, as well as for the fabri- 
cation of compressed fuel, in addition to all coal, coke, and coal- 
dust, the Government have laid under requisition all the 
asphalte, bitumen, and other similar substances, heavy mineral 
oils, pitch, tar, and tan. I have had an opportunity of trying 
some of the patent fuel produced, which is similar to the 
briquettes used on the railways, and it burns admirably in stoves 
adapted for coal or coke; but it is not allowed to be sold, being 
all reserved for purposes of the defence. 

After some little trouble, the supply of flour seems now suffi- 
cient for the wants of the city, and the bread, although not 
white, is of good wholesome quality, with this advantage, that 
there is no admixture of potatoes. All the mills are now at 
work, employing more than 300 pairs of stones, as is stated. The 
supply is on an average 7500 quintals per diem, and it is said 
that the means of grinding and bolting are now equal to more 
than that amount. M. Magnin, the Minister of Agriculture, 
deserves high praise for the activity he has exhibited in this 
matter, although all kinds of complaints have been made, 
so few knowing or trying to comprehend the difficulty 
of feeding two millions of people. The establishment 
of a complete flour mill, with all its appurtenances, is considered 
to require, in ordinary times, six or eight months ; but one, of 
twenty pairs of stones, was begun on the day of the investment 
of Paris, and commenced work within the month. This occurred 
at an establishment known as the Arts Réunis, a name which 
would never give an idea of the work to which it is applied. It 
is, in fact, a large building with considerable steam power, 
which is let to the makers of various small ware coming under 
the general denomination of articles de Paris, and in the produc- 
tion of which steam power had never been employed until very 
lately. You may suppose that the demand for trinkets and 
fancy wares ceased with the investment of the city, and, this 
being the case, the building and steam engines were applied to 
the grinding of corn and the bolting of flour. The flouris, as 
already stated, not finely bolted; it contains, in fact, from 
85 per cent. to 87 per cent. of the whole wheat, in place of the 
usual 75 per cent., and, under present circumstances, the saving 
of 10 per cent. to 12 per cent. is an important advantage. The 
arrangement of the mills at the Arts Réunis is automatic, 
whereas the mills erected at the stations of the Northern and 
other railway companies, and driven by locomotives, are fed by 
hand. 

Our impatience at being cut off from communication with 
the rest of the world gives an immense interest to 
everything connected with balloons, and some silly editors 
find it fitting under such circumstances to show their want 
of wit, as well as common sense, in making jokes, or worse, 
fabricating false stories about inventions which now, for the first 
time almost, have a serious interest, as a navigable balloon, how- 
ever costly in working, would be a boon now, M. Dupuy de 
L6éme, who is aided by an engineer and experienced aéronaut, 
not having been able to carry out his plan; yet, in spite of the 
best endeavours of all parties concerned, one} of the editors 
alluded to found it funny to invent a story of ridiculous failure. 
M. de Léme may not succeed, but his disinterested endeavours 
deserve different treatment than this, and he has naturally pro- 
tested against the impertinence. The departure of another bal- 
loon, with four sailors aboard, is said to refer to the Montgolfier, 
or hot-air balloon, which has been announced for some time, and 
the presence of so many hands would seem to indicate the 
use of manual propulsion ; it is reported, in fact, that some kind 
of screw is to be employed, and, moreover, that the Government 
offers the proprietors a large sum if they succeed in bringing 
back a mail. Another account states that the navigable balloon 
is of a new description, and the invention of an admiral. 
The balloon constructing at MM. Cail and Co.’s is the invention 
of M. Vert ; it has not yet been tried, or, if so, has failed. A 
Government commission is charged with the superintendence of 
its manufacture—at least such is the report. 

A course of lectures on aérostation has been opened by Dr. 
Hureau de Villeneuve, the Minister of Public Instruction having 
on a room at the doctor's disposal. These lectures may 

ave a good effect in at least saving the time of some unscien- 
tific inventors who are ignorant of the first principle of aérostatics, 

M. Desains, Professor of Physics in the Faculty of Sciences, 
has invented an apparatus for producing charcoal, of which the 
following wonderful account is given:—A log of wood is placed 
in an ordi fire, and, after giving out all its heat in the 
ordinary way, is converted into charcoal, which is rather more 
than the cost of the wood ! 

M. Girard, an engineer, has just established a very curious 
kind of observatory at Aubervilliers; it consists of a telescopic 
mast 165ft. high, and divided into five parts, or points; the 
lower end measures about 6in. in diameter, and the upper only 
three and a-half; on the upper and smaller end is a seat sur- 
rounded by a sort of cage in basket-work. The lower point is 
fixed in the ground, and maintained perpendicular by means of 
iron wire shrouds tightened by three winches. The observer 
reaches his seat by means of a ladder, when the telescope is 
closed ; air is then forced in by a steam engine, and the joints 
rise one after the other, carrying the observer with them at their 
summit. As a mode of obtaining elevation the arrangement is 


making the’ 





high] bag amey but none but a sailor, we should think, would 
keep his head for ubservations stuck on such a pi e, and we 
tremble to think what would be the effect of a sudden, violent 
gust of wind on such a fishing rod with a man at the top of it. 
_ The position of the various companies at the present moment 
is most precarious, but far from uniform ; thus the Orleans and 
Rouen Railway Company defers payment of its coupons due the 
1st of January till after the raising of the siege, but announces 
that its position is excellent, and that its funds are placed be- 
ond all danger. The Paris, Lyons, and Mediterranean Company 
is paying off its obligations as usual. The Charentes Company 
announce the payment of its coupons when due—namely, the | 
lst of February. The Paris Gas Company is now paying its 
obligations which fell due on the Ist inst., as is the Cab Com- | 
y- The Omnibus Company is paying interest and divi- | 
dends as usual in January. | 
The following comparative return of the last named company 
has special interest at the present moment :— ‘ 




















Number Ave 
r Total A 
of omnibuses . receipts per 
running. receipts. omnibus. 
—— f. ¢. 
16 to 23 Dec., 1870 .«. 598 219 255 52 41 } 
Ditto, 1869 ee 666 389 794 83 61 
Difference .. .. «. 68 170 539 31 20 
1 Jan. to 23 Dec., 1870. 567 19,196 220 | 80 64 
Ditto, 1800 .. cc ce 680 21,325 520 87 72 
Difference .. .. 13 2,129 300 7 08 














You see we have not eaten half our horses yet, or there would 
not be 600 omnibuses running. 

Isend you a rough sketch of a kind of torpedo which the 
Prussians set loose in the Seine, but which was captured with- 
out accident by the crew of a gunboat near Vitry. The case of 














this rough machine is about 20in. cube, madé of wood and bound 
with iron, swimming three parts under water, and having an 
iron rod sticking out from the top. The cylinder to the left of 
the observer, supported hy two uprights, contains a strong spiral 
spring, and acts upon a cylinder that carries the striker which 
ignites a fulminating capsule within the iron case in which the 
apparatus is fixed. Ihe spring is held back by means of a bent 
lever, seen in the sketch, which enters the cylinder by the square 
hole at the side. The rod which projects from the case striking 
against any object turns a small cam which depresses one end of 
the lever, shown to the right. This lever acts upon a kind of pedal 
beneath, which releases the bent lever already mentioned, and 
allows the spring to force forward the needle. J.ooking at the 
extreme clumsiness of this explosive apparatus, one would be 
induced to suppose that it was rather a soldier's experiment than 
an official arrangement. Its form, and everything about it, 
are as clumsy as can well be; I could not ascertain the contents 
of the box. When the thing was found the spring was bent so 
as to be incapable of action. The sketch is made with the lid of 
the case removed, and showing the iron one within. 
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FUSES USED IN THE FRENCH ARMY. 
(From our own Correspondent, by balloon post.) 

In continuation of the description of the cartridge manufacture 
in Paris, I now give some particulars respecting fuses and 
matches :—- 

Fuses for Torpedoes.— Fig. 1 represents the fuse used for tor- 
pedves, or cases of powder, nitro-glycerine, dynamite, or other 
explosive substances used to obstruct the 
passage of the enemy at the entrances of woods, 
in face of entrenchments, and other places. 
The following is the method adopted by Major 
Laronce to bring about the explosion of such 
machines. He employs a copper tube A A, 
A’ A’, with a slight indenture at BB*, and 
having small neat holes at HH’. The tube is 
open at A A, but closed at the bottom; the 
inner portion of the indented part B B? is 
roughened. C is asmall cylinder of soft wood, 
covered with fulminating powder, and encased 
in a small india-rubber ring or short tube, as 
seen in the sketch. E is a stem made of 
ordinary wood ; the line F F’ represents the 
surface of the ground beneath which the ex- 
plosive shell or torpedo is placed. The lip of 
the copper tube A A lies on the cover or upper 
portion of the torpedo. The action is evident 
enough, if the foot of man or horse press on 
the top of the stem E. The cylinder carrying 
the fulminant is forced through the india- 
rubber ring and between the rough edges of | 
the indenture B B’, and the fire is communi- 
Ip cated to the contents of the torpedo through 

, the vent holes HH’. Of course, in setting 
these infernal machines care is taken not only 
to mark the top end of the stem E, but also to 

arrange in some way by slates, tiles, &c., to 
cease the feat omen re + ee amount of pore codtiretin 
of a mere bit of sti arrangement even wi precau- 
tions seems but a clumsy one as regards the ‘chances of explo- 
sion; we can imagine an t of wires across a road, 
beneath the. soil of course, that would insure explosion. The 
fuze itself is simple, and probably effective. 

jectiles for Muzzle-loading, Field Artillery.— 
. fuses and percussion fuses ; 
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| placed in the gun, the artillerym 
| corresponding with the distance to be fired over. 


and they present no novelty, their simplici being their 
chief recommendation. Fig. 2 is a die’ view of the time 
fuse, and Fig. 3 the top of the same; the fuse is made 
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of brass, and the two holes are for the respective ranges 
of 1600 and 2500 metres. The channels A A A A in the head of 
the fuse, as well as the interior of the stem BC, are filled 
with powder crushed and strongly compressed by means of a 
steel rammer. The vents 1 and 2 are carefully stopped with 
wooden plugs; No. 1 is for the shorter range of 1600 metres, 
and No. 2 for the long range. When the projectile is about to be 
an draws the plug of the hole 
In the case of 
No. 1 vent, or the short range, the fire has only to make its way 


| from No. 1 tothe centre of the fuse B, whereas in the case of 


No. 2, or the long range, it has to pass all round A AA to B, and 
this occupies sufficient time for the projectile to traverse about 
1000 metres, the burning of the powder in the vertical channel 
BC occupying the rest of the time. 

Percussion fuses.—This fuse is shown in Fig. 4, and the top or 





button in Fig. 5. This arrangement is that of M. Desmarest, 
chef d’escadron of artillery. The fuze is bored out cylindrically 
from the top, A B, down to C D, leaving only the thin portion 
EF. At the bottom of the tube thus formed is placed a small 
wooden plug GH CD, in the centre of which is the fulminating 
compound, which consists of chlorate of potash and sulphide of 
antimony. The plug is fixed to the bottom of the tube by 
means of two small screws, and between the plug and the bottom 
is a round of calico. A second plug of wood is placed in the 
position A BIJ, and held there by two slight points. This plug 
carries a roughened point K. Above this cylindrical plug is 
placed a piece of calico, and a bit of ribbon x, and over both a 
small hexagonal piece of thin iron plate Z, fixed in its 
place by means of small points. The object of this is to 
preserve the fuse from accident in the wagons or else- 
where. When the order is given to load the gun an 
artilleryman removes the hexagonal cap by a smart pull 
of the ribbon or tape x, and then places the projectile in the gun. 
When the shell touches the ground or any other obstacle the 
upper plug is forced down by the shock, and the roughened 
point K inflames the priming M, which communicates with the 
powder in the interior of the projectile through an orifice in the 
solid portion of the fuse EF. ‘The directors of the factory de- 
clare that these fuzes never fail to explode on touching ordinary 
soil, but this assertion must depend on the evidence of other 
witnesses, and it must be admitted that experience has not 
proved explosive projectiles to be quite infallible. 

The arrangement for charging fuses is very ingenious, and are 
said to be sufficient, in case of pressure, to fill 10,000 fuses a 
day, and, if necessary, 40,600 fuses for torpedoes. At any rate, 
there is no scarcity in Paris either of hollow projectiles or of 
fuses. Of that the Prussians may be assured. The stock in 
hand is always large, and the production goes on with speed and 
regularity. The bill, when the siege is over, will be a long one, 
but our neighbours here cannot stay to think of that, especially 
while capital is sufficiently plentiful to meet all requirements— 
to maintain 400,000 men under arms, to support entirely or in 
part more than that number of poor people with little or no 
means of maintaining themselves, and, at the same time, to pay 
the interest of the Government stock, which is now being done 
with the same punctuality as in times of peace. 


THE new method of supplying water to the Continental Hotel, 
in Philadelphia, by means of an artesian well, has, after a trial of 
seven weeks, proved satisfactory. The well is 200ft. deep, 155ft. 
of which were bored through solid rock. The bore is 8in. in 
diameter. 50,000 gallons of water can be obtained for use ev 
day. The cost for the work was 3000 dols. The water obtai 
is softer, purer, and much healthier, for both cooking and drink- 
ing purposes, than the common water of the city. The uniform 
temperature is 55 deg. 2 

New Tank Fivter.—Captain Crease, of the Royal Marine 
Artillery, has lately invented and patented a tank filter, which is 
likely to prove of great value in the navy and other branches of 
the service. By order of the Admiralty some interesting experi- 
ments were carried out the week before last at Plymouth, with 
the view of testing the practical efficiency of the filter, and the 
results, according to a local journal, were in the highest degree 
satisfactory. On the arrival on the ground of the officers who 
were deputed to conduct the trial in question, a 200-gallon iron 
tank filter, which had been previously tale to pieces, was ordered 
to be charged with sand and charcoal and put together, so as to 








ions per hour, a most satis- 
factory result, as this would an ample supply of water to 
the most numerous ship’s company, for both and  aragpen | 
Water thoroughly impregnated with rust, dirt, 

as in fact could never be used for drinking purposes, 
through the filter to ascertain its prec 2 powers, 

t+, as the water so 
le. After this, water 


purposes. 

clay, such 
was then 

and the results proved them to be very 
filtered was rendered quite clean and 
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ENGINES AND BOILER OF THE TUG BANNER. 


MESSRS. PLENTY AND SON, ENGINEERS, EAGLE IRONWORKS, NEWBURY, BERKS. 














Hi} 


if 


4 
« 

« 

. 


« 








= 











| ll li, 











~*~ Oe 
~ Ee 








i 














48 


THE ENGINEER. 





JAN. 20, 1871. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PIPE JOINTS. 

Sr1r,—In your issue of 6th inst. I observe a letter from Mr. 
Lochtie, Stillorgan, in reference to improved pipe joints. May I 
take the liberty of stating that the new or improved joint he refers 
to is one already well known to engineers, more especially 
French and other continental engineers? ‘There is a large Frene 
work published on waterworks—I forget just now its name—and 
in referring to the Paris works a similar section of the same joint 
is given, and on no account will a French engineer order an 
irregular casting to be made without the groove for lead, as 
shown in your section. I have seen similar joints myself, but 
altogether confined to irregular or special castings, and have heard 
objections raised against them on account of the difficulty in 
“drawing” the joint for repairs or alterations, which, in my 
opinion, is more in favour of the joint, as saowing its stability. I 
must also say that Iam ata loss to understand why it is not more 
generally used in these countries. 

It is an error to state that less lead will be used in this joint 
than in the old plain one. SPeNcER Harry. 

Dublin, January 14th, 1871. 





S1r,—In my letter on this subject I gave to understand that the 
joint shown was intended to prevent failure from three causes, and 
effect a savingin lead. Your correspondent ‘‘ Prior,” who appears 
to have been overcome by a prior idea of condemning it, takes no 
notice of any of these points, but gives his experience of joints 
totally different. He tells us that a small groove in the socket will 
give all the advantages at less expense. I presume he means 
sockets of the ordinary form, in which a groove is frequently made 
use of for special purposes with propriety, but always with more 
than the ordinary amount of lead. In the joint which I have 
shown the lead is only 1}in. in breadth, and this for pipes of 
large size, wherewith ordinary joints as much as 2hin. might be 
used, 

Through your kindness it is now before the public, and must 
stand by its own merits only. I have nothing to gain by it, and, 
taking my reputation at your correspondent’s price, have little to 
lose. But I will venture to submit that joints of this form will 

e more easily made, more durable, and less expensive than any 
form of lead joint at present in use. JOHN LOCHTIE. 

Stillorgan, January 16th, 1871. 





THE GREAT KITCHEN BOILER QUESTION, 
Srr,—In your article on this subject, in THE ENGINEER of this 
week, the author mentions, as a means of safety, a ‘“‘ bursting 





plate.” ‘Will you allow us to state that, with the exception of the 
danger indicator, he describes a ‘‘ safeguard” which is patented 
by us, and which we are now largely manufacturing. 

L is the shell of the boiler, P a waste pipe screwed into B, a 
plain casting bolted on L, a thin copper plate being introduced, as 
shown. The action is precisely the same as that of the apparatus 
suggested by you last week. 


London, 17th January, 1871. ROSSER AND RUSSELL. 





NEW STEAM ORE STAMP, 

Srr,—As Messrs. Chatwood and Sturgeon have not seen fit 
to comply with my request that they would insert a correction 
of the article which appeared in THE ENGINEER of the 6th inst., as 
to the true inventor, originator, and designer of the steam stamper 
I have to request you will insert this my correction of the same. 
that Iam prepared to prove, by evidence in the handwriting of 
those gentlemen, that neither of them either invented or designed 
the said ‘‘ New Steam Stamper,” as represented in the article and 
illustration in your journal of the 6th inst.; and by equal proofs 
show that the idea did not originate with Captain Polglase. In 
support of the foregoing, if necessary, substantial proofs can be 
adduced that the new “‘ steam stamper,” in its present ‘‘ moving 
cylinder” form, had been contemplated before Mr. Sturgeon was 
acquainted with the subject at all; that in November, 1869, Mr. 
Sturgeon was first applied to for an exclusive right to use his 
valve gearing arrangements ; that it was not until the December 
following that Captain Polglase knew how to overcome the 
difficulties presented against the adoption of steam-motioned 
stamps. which was furnished under a mutual arrangement between 
us ; that the steam stamperdesign was then matured, drawings pre- 
pared, and provisional protection enrolled in same month ; that 
neither Chatwood nor Sturgeon knew any of the working details or 
the object of the entire invention until the month of January, 1870, 
and up to this time Chatwood’s name or Captain Polglase’s had 
never appeared in any communications between Simcock and 
Sturgeon ; that on the 13th January, 1870, by mutual arrange- 
ment, the whole plan was discussed and the drawings furnished. 
Messrs. Chatwood and Sturgeon were duly appointed sole manu- 
facturers, subsequent details were submitted and patented by 
those gentlemen instead of being included in our final specifica- 
tions, as had been previously intended. I need hardly observe that 
I have transmitted a similar comniunication to the Royal Cornwall 
Polytechnic Society, whose first-class medal was awarded to the 
Messrs. Chatwood and Sturgeon as being the inventors instead of 
the constructors only, and also the Mining Journal and St, Aus- 
tle Leta News, as Iam indisposed to be first deprived of my 
rights as the originator and true inventor by sharp practice, and 
then denied the heuer where honour is due. In view of these 
facts, the patent of Messrs. Chatwood and Sturgeon is an invalid 
one to all intents and purposes, and the engineers of the mining 
county may proceed to set up their steam stamps without fear of 
infringement and thus impart a new spirit amongst: the mine 
adventurers of Cornwall and Devon especially. 

London, 16th January, 1871. 


W. Srmcock. 


PARKER'S AERO-STEAM ENGINE. 

Sm, — Pera you would kindly allow me to make a few obser- 
vations upon the results obtained by you with Mr. Parker’s steam 
and air apparatus, as applied to Mr. mer’s engine. 

If the friction brake was, as you say, loaded with the same 
weight in both eases, I conclude, from the fact of the pressure 
per square inch of piston area produced by the steam and air com- 
bined being in excess by 0°35 Ib., that, owing perhaps to the 
greater d:yces: of the mixture, the friction must have been greater 
to that extent than when steam alone was used. 

ine, when worked with steam and air combined, 
was ¢apal making 4372 revolutions, as against 3000 with 
steam falone, Whilst the quantity of water evaporated was prac- 
tically the same in both cases, is, in my opinion, due to the fact 





that the volume of the steam and air combined was greater in the | fluence if the distances and time be equal, therefore all the increments 


proportion of 1 to 1°4573 than that of the steam alone; that is to 
say, that the mixture was capable of filling the cylinder 146 times 
nearly for every 100 cylinders full of steam. 

As the mean boiler pressure, in the cuse of steam alone being 
used, was 54 lb, to the square inch, and the jet pressure (repre- 
senting here, to all intents and purposes, the boiler pressure) 
19°5 lb. per square inch, whilst the cylinder pressure was 12°23 Ib. 
and 12°55 lb. respectively, this circumstance clearly proves the 
fallacy of the idea as yet entertained by many, and more especially 
by some parties who bring out improved screw propellers, that the 
boiler pressure must be equal or bear some constant ratio to the 
pressure in the cylinder. It shows that the cylinder pressure, in 
fact, depends altogether upon the load imposed upon the engine. 

In all probability, whatever may otherwise be the conditions 
under which the engine works, the pressure of the combined 
steam and air will remain the same so long as the boiler pressure 
does not vary. In the case of Mr. Bodmer’s engine it is, there- 
fore, evident that, if a load exceeding a pressure of 17 lb. or there- 
abouts per square inch of piston area were imposed upon it, it 
could not work at all. If the engine had to work up to 15-horse 
power, for instance, with steam and air combined, at a pressure 
of, say, 17 1b. per square inch, the mixture would have to be used 
without expansion, and the piston would have to attain a speed 
of nearly 580ft. per minute ; and the pulleys or wheels connect- 
ing the crank shaft with the machinery to be set in motion would 
have to be altered, so as to permit the engine to run at that speed, 
whilst the normal velocity of the machinery remained the sawe. 

Some engines, therefore, may happen to resist all efforts of the 
combined steam and air to set them in motion, owing to the im- 
possibility of running them at a sufficiently high speed, and of 
modifying the ratio of the gearing interposed between the crank- 
shaft and the machinery, or of raising the boiler pressure to that 
point which would produce a mixture of a pressure capable of 
overcoming a load great enough to admit of a moderate piston 
speed. C. 

January 12th, 1871. 

P.S.—Of course there would be no difficulty in designing en- 
gines to be used with steam and air. 

[The mixture of air and steam was wetter than steam alone— 
not drier. In fact both steam and air, and steam only, were so 
thoroughly saturated in the cylinder that the pit cock discharged 
water at all times.—Ep. E.] ; 





THE ATLANTIC TELEGRAPHS, 


Srr,—In the retrospect upon telegraphs for the year 1870, con- 
tained in your impression of the 6th inst., you have fallen into 
one or two very grave errors, which I feel sure you will be glad to 
correct. 

You say:—‘‘Far different, however, to the experience of 
Captain Halpin and Sir Samuel Canning in eastern waters have 
been those of Sir Charles Bright and Captain Blacklock in 
western longitudes, &c. &c.,” and ** But the most unwelcome item 
in our retrospect is the return to England of the vessel Robert 
Lowe, without having accomplished the object of the repairing 
expedition of the amalgamated Atlantic Telegraph Companies, 
under Captain Blacklock,” &c. &e. 

The whole of this information, so far as it applies to the 
Atlantic cables, is an entire misapprehension of facts, which are 
as follows:—The 8.8. Robert Lowe, Captain Blacklock, sailed 
from London for Newfoundland on the 6th July last, for the pur- 
pose of repairing the 1866 cable, which was broken in two places, 
at about three and a-half and seventy miles from Heart’s Content; 
and also to repair the St. Pierre and Duxbury section of the 
French Atlantic cable, which was broken at about 250 miles from 
Duxbury, off Cape Sable. The first of these operations was com- 
pleted on the 29th July, the second on the 19th August, and the 
third on the 9th September, full information of these facts having 
appeared in all the leading London papers on the following days. 
The S.S. Robert Lowe returned to this country on the 13th 
October, after having accomplished with the most complete 
success the objects for which she was sent out. It is quite true 
that both the Anglo-American cables have since been interrupted, 
the 1866 on the 6th October, ard the 1865 on the 30th November. 
The Robert Lowe is again on the ground, endeavouring to effect 
their repair. 

In your leader of the 13th inst. you say, ‘‘ All these things have 
come to pass. While the deep sea portions of the cables have all 
along, so far as the directors let the public know, been in good 
condition, the lengths close off Newfoundland have been cracking 
and breaking with chronometrical regularity,” &c. &c. The deep 
sea portions of the cables have remained entirely untouched, and 
without fault, and until the 30th November last the 1865 cable, 
both the deep sea portion and the lengths in shallow water off 
Ireland «nd Newfoundland have also remained absolutely un- 
touched or uninjured, the communication never having been in- 
terrupted until, the date above given, since the cable was com- 
pleted in the year 1866, The interruptions have all occurred upon 
the 1866 cable in shallow water, and measures will be taken as 
soon as practicable in the present year to relay this cable over the 
sections where the injuries have almost uniformly occurred. 

H, WEAVER. 
Anglo-American Telegraph Company (Limited). 26, Old 
Broad-street, London, E.C., Jan. 14th, 1871. 

[The fact that, according to Mr. Weaver’s own statement, the 
1866 cable had already ceased working for a week at the period of 
the return of the Robert Lowe, and that the 1865 cable was in- 
terrupted shortly afterwards, appears sufficient to justify, in one 
sense at least, the statement that this vessel returned to England 
without having accomplished the object of the repairing expedi- 
tion. We are most glad to remove any possible misapprehension 
of which Captain Blacklock, more particularly, might have some 
reason to complain ; but we can hardly suppose that the object of 
the expedition was merely to effect a temporary repair, though 
we are now informed that the relaying of the 1866 cable “ over 
the sections where the injuries have almost uniformly occurred” 
has been deferred until next year. Some equally effective mea- 
sure seems to be very necessary in relation to the Franco-Ameri- 
can cable.—Eb. E.] 





GRAVITATION, 


Sir,—I take the liberty of offering a few humble suggestions on 
the problem of ‘‘Gravity” (in last week’s number), but I do 
not wish to dogmatise on the subject, as he has not stated if the 
resisting medium is to be taken into account or not. I have con- 
sidered the question in both cases. 

Supposing the second hypothesis, a cannon ball will pass 
through the centre of the earth to exactly the same distance 
on the other side, and again return to the original starting 
place, and thus oscillate for ever. Considering the force of 
gravitation to be at the centre, it can be calculated from the 
size of our planet, &c., and is, of course, limited, so that it 
can be overcome by any Pegg force in an opposite direction. 
The velocity of the ball at the end of a second moment is double 
that ot the first, since it not only has the inertia of velocity of 
the first moment, but also the increment of the second. In n 
moments the velocity is n times greater, and when the ball 

the centre the velocity will be very great from 
to the vitation 


through space ; but as in ing the centre, the 
attraction } in an ; to what it did before, it 
then takes from the v: the various increments it had pre 


viously acquired at the same distances from the centre, and these 
: are the same in equal times 
at equal distances, since gravitation always exerts an equal in- 





it had gained it would lose when it had reached an exactly equal 
distance on the other side of the centre. Being then at a stand- 
still, the return journey would act according to the same laws as 
the first, and thus oscillate for ever. 


When the ‘‘ bob” of a moving pendulum has reached the nearest 

se to the earth’s centre the inertia carries it on to the same 

ance on the other side as the starting point, not considering 
friction or resistance. 

On the first hypothesis the ball would never reach the centre. 
At seven miles above the surface air is } as dense; at fourteen 
Miles y;, and at 7p miles }p, and at 7(—p) miles above, tp or 
4p denser at 7p miles below the surface. Let 7x denote the 
number of miles below the suface where the density of the air 
will equal that ofiron. Specific gravities of iron (cast) and air are 
7} and ;}; (at the surface) therefore iron is 5400 times denser than 
our air. Now at 7x miles depth the density equals 4x equal 
5400, therefore x equal 6°24 and 72 equal 43°68 equal number of miles 
below the surface where the air would be as dense as iron. 
Though the velocity varies as (time)?, yet the resistance varies as 
(velocity)?, so that the motion would be overcome by the increasing 
density of the medium, under about fifty miles, and after a few 
small vibrations the ball would rest at 43°68 miles below the sur- 
face it started from, and consequently never reach the centre. 

9, Coburg-street, Clerkenwell, Caro F, JOHNSON. 

London, Jan. 16th, 1871. 





Srr,—As to your correspor.dent’s query concerning the action of 
gravity in the interior of the earth on a body free to move in the 
line of a diameter, [think that it isevident that acontinued oscilla- 
tion would be produced—supposing there were no resisting medium 
—because, if we took the case supposed, the ball would leave the 
earth’s surface with an accelerating force of 32°2. If we now sup- 
pose the globe to be divided by planes at right angles to the line of 
motion into a series of equal masses, the accelerating force would 
be, at earth’s surface, 32:2 = gravity of the whole mass of the 
globe atany other distance. In words, it would be equal tothe gravity 
of the difference of the masses on either side of the supposed plane, 
and the accelerating force would go on decreasing until the centre 
would be reached, at which the accelerating force would equal 
nothing—the gravitating force or attraction of the two half 
spheres balancing each other, their difference being equal to 
nothing. The velocity, then, of the ball would beat that point the 
result of the sum of the accelerating forces, beginning at 32°2 and 
ending at 0 Now it is evident that the actions in the other half 
globe would be the very same in amount, but would act in an 
opposite manner to what existed in the half first under considera- 
tion. So that the retarding influences would, throughout the 
ball’s course in the opposite half globe, exactly counterbalance or 
neutralise the accelerations produced by the first half. The ball 
would therefore oscillate continually along a diameter of the globe. 


Glasgow, 16th January, 1871. W. J. M. 
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2478. Jonn Bercer Spence, Manchester, ‘‘ Improvements in the manu 
facture of alum.”—14th September, 1870. 

2615. Grorce Hase.tine, Southampton-buildings, London, “An im- 
proved machine for polishing metal and other surfaces.”—A communi- 
cation from Peter Fitz Randolph, Augustus Knapp Van Horne, and 
Henry Vroom Voorhees, Illinois, U.S.—1st October, 1870. 

8045. James Harcrraves, Appleton within Widnes, Lancashire, and 
Tuomas Rosrysox, Widnes, Lancashire, “‘ Improvements in the manu- 
facture of sulphates of soda and potassa.”—2lst November, 1870. 

$189. WaLrex Epwarp Yates, Manchester, “‘ Improvements in flat-irons 
employed in the pressing and smoothing of linen and apparel.”—5th 
December, 1870. 

3247. James OLERENSHAW RicBy and GrorGe Cossons, jun., Stockport, 
Cheshire, “A new application of a vegetable fibre to purposes for 
which feathers or feather-down have heretofore been used.” 

$254. Wittiam Denny Ruck. East Greenwich, Kent, ‘“‘Improvements in 
lamps.”—12th December, 1870. 

SEPH JAMES CoLeMAN, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in treating certain mineral lubricating cils and paraffin.”—13th 
December, 1870. : 

$275. WrtL1am Boocett, Lindsey Houses, Chelsea, London, “‘ Improve- 
ments in preparing and applying slate to useful and ornamental 
purposes.” —14th December. 1870. 

$283. ALEXANDER CHARLES Brice, Lee, Kent, and WILLIAM SCANTLEBURY, 
Wells-street, Gray’s-inn-road, London, ‘‘ An improved form or construc- 
tion of knife or cutter, and in the modes of applying the same for the 
purpose of cutting, mowing, reaping, or shearing, and such like 
purposes.” 

$286. WiLtiAM ALLAN, Sunderland, Durham, ‘ Improvements in surface 
concensers.” 

$287. Tuomas WILKINSON, Perseverance Foundry, Scarborough, York- 
shire, ‘‘ Improvements in apparatus for ploughing and cultivating land 
by direct traction, part of which apparatus may also be used for driving 
thrashing and other machines.” 

3289. James Wonratt, Manchester, “‘Improvements in apparatus for 
singeing piece goods.”—15th December, 1870. 

299. JosepH Ha t, Kirkstall, near Leeds, Yorkshire, “‘ Improvements in 
machinery for cutting artificial and other leather, particularly appli- 
cable for utilising waste pieces.”—17th December, 1870. 

317. WittiaM Jerrrey Hopxriys, Sansome Lodge, Worcester, ‘‘ Improve- 
ments in machinery or apparatus for the cultivation of land and for 
other purposes,”—19th Decembci', 1870. 

3333, Wiittam Friern, Leeds, Yorkshire, ‘‘ Improvements in dressing 
cannel coal and other minerals, and in apparatus employed for that 


og cap htr gae December, 1870. 

3349. Winutam Spence, Quality-court, Chancery-lane, London, ‘Im- 
rovements in bedsteads for invalids.”—A communication from George 
mith, Stratford, Perth, Ontario, Canada. 

3351. CHARLES ALEXANDER CaLvert, Manchester, “Improvements in 

appiratus for drawing off and measuring liquids.” 

3353. James Leyster Courtice, College-street West, Camden Town, 
London, and Franx Wess, Caledonian-road, London, ‘‘ Improvements 
in that class of musical instruments called American organs.” 

3355. James MARSHALL and Wittiam Bishop Harprne, Gainsborough, 
Lincolnshire, ‘‘ Improvements in the slide valves of steam and other 
motive power engines, and in apparatus connected therewith.”—22nd 
December, 1870. 

8359. Ropert Watts and Jonn SmakesPraRE MAnTon, Birmingham, 
“ Tmpr its in the factuie of covered buttons.” . 

$361. Josepa JACKMAN, Sheffield, ‘‘ Improvements in attaching picks and 
other tools or impl ts to handles.” —23rd December, 1870. 

3365, Anprew Bett, Honley, near Huddersfield, Yorkshire, ‘‘ Improved 
means or apparatus for economising fuel.” 

3367. Jonw Gamorr, Great Winchester-street-buildings, London, and 
Witiiam Hesry Mariiayp, Thurloe-square, London, ‘‘ Improvements 
in medicating we taiee water: fibres >, sanitary and surgical 

urposes, and in ma ljoye ’ 

3309. Joun Lacey Davies, ia % “Certain improvements in the method 
of preparing and in the means of po’ and printing musical 
— and the words, signs, marks, and devices employed there- 
with. 

3371. NaTHanie. Crayron and Josern Ssutr.ewortsH, Lincoln, “Im- 
P ts in travelling wheels for road iocomotives.” 

8373. Joun Loaper, Upper Clifton-street, Worship-square, London, 
“* Improvements in ¢ 5 tridges.” 

3375. Gzonce Hase.tine, Southampton-buildings, London, ‘‘ Improved 
treadle mechanism, chiefly designed for operating sewing machines.”— 
A communication from George Willey, Cleveland, Ohio, U.S.— 24th 
December, 1870. 

3377. MicHar. Hrinricu Kernavt, Berlin, Prussia, “Improvements in 




















8879. Hesketh Huoues, Homerton, London, “Improved means of and 
; for securing the corners and other parts of millinery and 
boxes and reels.” 
3380. Grorce Be.t, Dalston Rise, Middlesex, ‘‘ Improvements in candle- 
PP we» and lamps.”—27th December, 1870, 
Joux Taomson Kiyo, Li “Improvements in wood screws, 
bi din facture thereof. 
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8383. Davip AULD, ju. , Glasgow, ——. ae ‘Improvements in 
furnace doors and in aj tus connected therewith,” 

3384. Henry Simpson, Me’ ksham, Wilts, “‘ Improvements in the construc- 
tion of cheese presses.” 

3336, Witttam Ropertsox, Market-street, Manchester, “A new system 
of railway adapted for the traffic of crowded streets of cities or towns 
or other places, of carriages for such railway, and means for propelling 
and stopping the same, part of which is applicable to the ordinary 
railway system.”—28th December, 1870. 

8387. Jous “‘WoLsTeNHOLME and EpwarD Hott, Redcliffe Bridge, Lanca- 
shire, ‘‘ Improvements in steam pumping engines.’ 

3388. Grorexk Tomiinson Bovsrie.p, wre Park, Etats, 
Surrey, ‘‘Improvements in viaducts d both for ‘pedestrian 
traffic and for the supply of fresh air to buildings in crowded lities.” 
—A communication from John Perry, Melbourne, Australia. 

3389. SamueEL Custirre Lister, Bradford, Yorkshire, “ Improvements in 
looms for weaving.” 

$330. Wittiam Rosert Lake, Southampton-buildings, London, “‘Im- 
provements in steam generators, and in furnaces therefor.”—A com- 
munication from 8, Lloyd Wiegan, Philadelphia, Pennsylvania, U.8.-- 
29th December, 1870. 

3393. Louis CHARLES Lumiey, Montague- place, Russell-square, London, 
‘‘Improvements in brushes and brooms.” 

3394. Georce GLovER, Manning- street, Marylebone, London, ‘An 
improved invalid bedstead.” 

3395. Georcr Pearson Renswaw, Park Valley, Nottinghamshire, ‘“‘ {m- 
provements in hydraulic brakes for railway rolling stock, partly 
«plicable to the supplying of the tender or feed tank with water.” 

96. Ernst Dante NaGEL, Hambourg, Germany, ‘‘ An improved process 
for coating iron, steel, and other metals with electro deposit of nickel 
,or cobalt, cr of both metals in combination.” 

397, ARTHUR Frecp, Upper Marsh, Lambeth, Surrey, ‘* Improvements in 
* the manufacture of candles, and in machinery or apparatus employed 
fur that pu 

3398. Pascoe Paseivcd, Bouverie-street, Fleet-street, London, ‘‘ Improve- 
ments in the formation of concrete works.” 

3399. CuristorHER Rawson, St. Swithin’s-lane, London, Pusuir OVENDEN, 

Lyndhurst-road, Surrey, James Wy.pe, Leamington, Warwickshire, 
Witttam McCree, Russell. road, Ley tun, Essex, and Henry Hitt, 
Hastings, Sussex, “Improvements in deodorising and purifying 
sewage, urine, and refuse matters and liquids, and in making manure 
therefrom, and in apparatus fo. those purposes.” 

3400. Davip Yarp.ey, Stourbridge, Worcestershire, “ Improvements in 
—_ shovels, forks, and other like implements.”—30th December, 
1870. 

8401. James Watsn, Over Darwen, Lancashire, ‘‘ Improvements in 
machinery or apparatus used in the preparation of cotton or other 
fibrous materials for spinning.” 

3402. Epwarp Primerose Howarp VauGcHan, Chancery-lane, London, 
‘Improvements in prev enting incrustation in and corrosion of steam 
boilers and other vessels..—A communication from Charles James 
Adolphus Dick, Paris. 

3403. James WILLIAM AYRES, Ramsgate, Kent, 
tion of fastening for doors. 

3404. Wittiam Epwarp Newroy, Chancery-lane, London, “ Improve- 
yin in the manufacture of felted fabrics, and in the machinery or 

apparatus employed therein.”—A communication from Robert Spencer, 
ew York, U.S 

3405. RICHARD ANGELL Green, Strand, London, 
earrings.” —3lst December, 1870. 

2. Ropert CAMPBELL, Buscot Park, Gloucestershire, and CHARLES JAMES 
AppPLeBy, Emerson-street, Southwark, Surrey, ‘‘Improvements in 
treating beet and other roots and vegetable bodies, in order to extract 
saccharine and other matters therefrom, and in machinery or apparatus 
for effecting the same.”—A communication from Jules Leplay, Paris. 

6. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements 
in sewing machines." A communication from Benjamin Porter Howe, 
New York, U.S.—2nd January, 1871. 

8 WILLIAM ALFRED ROADKNIGHT, Wrexham, Denbigh, 
ment in the manufacture of hats.” 

10. CHARLES AMBROSE McEvoy, Piccadilly, London, “‘ Improvements in 

the means or apparatus for effecting the explosion of torpedoes or 

other explosive charges.” 
Grorce Artucr Ferntey, Stockport, Cheshire, “Improvements in 
steam boilers.” 

13. ArtHuR Hetwic, New-street, Dorset-square, London, ‘‘ Improve- 
ments in feed mechanism for button-hole sewing machines.”—3rd 
January, 1871. 

14. Jonn Hexry Kenyon, James Kenyon, and Esenezer ENTWIsTLE, 
Blackburn, Lancashire, “‘ Improvements in railway signals.” 

15. Joun Georce Cameron, Hull, Yorkshire, ‘‘Improvements in 
furnaces.” 

16. James WiLLouGcusy, Witt1AM WILLovuGHBY, JosePH WILLOUGHBY, and 
Samvet Wittovcnsy, Plymouth, Devonshire, ‘!mprovements in ma- 
chinery for stamping ores and other hard subst«:ces, and in apparatus 
to be used in connection therewith.” 

17. Josuva JEavons, Millwall Steel and Ironwo:} 
ments in apparatus for ascertaining the elong 
area of metals under tensile strains.” 

18. Witu1am Hewry Ricnarpson, Jarrow, Durhara, “‘ Improvements in 
the preparation and treatment of ligneous and cther fibrous materials, 
so as tu render them suitable for the manufacture of paper.” 

19. Joun Be_vamy Payne, Chard, Somersetshire, ‘‘ Improvements in the 
manufacture of twines and cords, and in the process and apparatus 
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“Improvements in 


“An improve- 


12. 





, London, “‘ Improve- 
ion and reduction of 


for polishing and finishing yarns, strands, twines, and cords.” —4th 
January, 1871. 
20. Henprerson WiitiamM RBranp, Villa-road, Brixton-road, Surrey, “ Im- 


provements in the preservation of milk, and in the preparation of a 
compound of meat extract and preserved milk." 

22. Ropert Irvrxe, Baltic-street, Leith, N.B., ‘‘ improvements in the 
production of phosphates to be "used as fertilising agents.” 

24 CnristopxeR ANDERSON, Hubert-street, Leeds-road, Bradford, York- 
shire, ‘‘ New or improved methods or means of transporting or convey- 
ing canal or other boats.” 

26. Thomas HicnHam, Manchester, “‘ Improvements applicable to har- 
moniums.”—5th January, 1871. 


Invention Protected for Six Months on the Deposit of 
{Complete Specification. 

21. Geonce Hasevtixe, Southampton-buildings, London, ‘ Improve- 
ments in tuck markers for sewing machines.”—A communication from 
James Franklin Kellogg, North Bridgewater, Massachusetts, U.S., and 
Edward Adams Cutler, Providence, Rhode Isiand, U.S. — 3rd 
January, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 
92. Josern Lewras, Manchester, ‘‘ Venetian blinds, &c.”—10th January, 
1868 


99. Hewry Cocnrane, Longlands, Middlesbrough-cn Tees, Yorkshire, 
“Moulds for castings, &c.”—11th January, 1868. 

103. James Pitiine and Rosert Scarre, Colne, Lancashire, “Spinning.” 
—llth January, 1868. 

252. James Storer and Davin Srorer, Glasgow, I.anarkshire, N.B., 
“ Canisters, &c.”—24th January, 1868. 

126. THomas Sacar and Tuomas RicamonD, Burnley, L 
for weaving.”—15th January, 1868. 

M41. Tuomas Travis, WittiaM Henry Prince, and James Tomuinson, 
Rochdale, Lancashire, ‘‘ Clearing and smvothing yarn and thread.”— 
16th January, 1868. 

161. Samuet Burrows and Epwin Burrows, Dukinfield, 
—lith January, 1868. 

198. WituramM Ropert Lake, Southampton-buildings, London, 
and shoes.” —20th January, 1868. 

201. Joun Parsons, Birmingham, ‘*Breech-loading fire-arms.”—20th 
January, 1868. 

125. Jonn Carrer Ramspen, Bradford, Yorkshire, “Looms.” — 14th 
January, 1858. 

132. Joun Lana, Paisley, Renfrewshire, N.B., 
January, 1868. 

140. Wituiam Wiikiys and waa GaMBLE POLLARD, Leicester, 
“Gaiters, &c "—15th January, 1 

150. Wittiam Berrs, Wharf-road, ‘City-road, London, ‘“‘ Capsules.”— 16th 
January, 1868, 

161, Hewry Arrxken, Falkirk, Stirling, N.B., “ Iron ores or ironstones.”— 
17th January, 1868. 

182. Avcuste BocuKo.tTz, Vienna, Austria, “‘Self-acting valves.”—18th 
January, 1868. 

= EDWARD Dorsett, London-street, London, ‘Coal tar.”—18th January, 


983, PFnadies Norra — Wolverhampton, Staffordshire, ‘‘ Washers, 


&c.”— 27th January, 1 
443. WiLt1aM Rospert Lake, Southampton-buildings, London, ‘ Railway 
switches, &c.”—8th February, 1868. 


neashire, “* Looms 


** Waste steam.” 


* Boots 


“Printing music.”--15th 


Patents on which the Stamp Duty of £100 has been Paia. 


114, James Howarp, Epwarp Tenney BovusFieLp, and JonN Pinney, 
‘ord, “ land.”—15th January, 1864. 
148. Josern Dominique Josin, ce-row, Finsbu 
“Cutting and working stone, . ry January, 1 
222. WALTER Norroy, Clayton W » Huddersfi 
January, 1864. 


 Yimmaad London, 





eld, “ Weaving.”—26th | dri 


134. Witu1am Henry Marxs, Hart-street, Mark-lane, London, “ Musical 
instruments.”—18th January, 1864. 
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2278. Epwarp ArtTuvur O’Brirx, Jermyn-street, London, “Tie for 
metallic bands.”"—A communication from Edward Pugh Jones.—17th 
August, 1870. 

2038. Ricnarp Moses Merryweatner, Long-acre, London, “ Fire 
engines.” —5th September, 1870. 

2425. CampBett. Morrit, Sudbrook Park, Surrey, “ Fertilisers.”—7ts 


September, 1870. 


2430. James Eastwoop, Blackburn, “ Heating water for steam bvilers, 
&c.” 


2434. Treat Timorny Prosser, St. Vincent-strect, Glasgow, N.B., “Tube 
expander and cutter.”—8th September, 1870. 

2438. THomas Burt, Northampton, “ Floating dredgers.” 
cation from James Burt. 

2440. James TILDESLEY, 
latches, &c.” 

2443. James Taroporre Grirrix, Upper Thames-street, London, ‘ Reap- 
ing and mowing machines.” A communication from Walter A. Wood. 
~— 9th September, 1870. 

2448. Henry Trisrram and Epwarp Garese L £EMAN, Liverpool, ‘ 
boxes and bags.” 

2449. Freperick Mitis and THomas ALBert ScHOLFIELD, Heywood, 
“Troning and goffering fabrics.”—A communication from Dr. 8. Charle 
Smith.—10th September, 1870. 

2458. Tuomas Harvey, St. Clement’s House, Clement’s-lan 
“ Distilling oils.”—A communic ation from Henry Francis Ho wel 


Willenhall, ‘‘ Lifting latch bolts of locks and 
‘ Letter 


Lon lon, 


2461. Jown Lancaster, Preston, “‘ Sizeing machines. 
2402. Tuomas NesuaM KirkHam, West Brompton, Vernon Francis 
Exsom, Highgate, London, and Grorce Spence, Pendleton, ** Appa 








and drying fibrous 
1870. 
tions 


~ 13th 





ratus for scouring, washing, bleaching 
materials in the raw and manufactured state.”—12th September 

2465. Epwarp Lorp, Todmorden, “‘ Manufacture of certain des 
of fabrics, and in looms for weaving the same and other fabric 
September, 1870. 

2482. Wittiam Sxaypon, Corscombe, “‘ Apparatus applicable to the brakes 
and other parts of two-wheele1 carriages.” 

2491. Hamitton E. Tow te, Newgate-street, London, “Mode of and 
means for electro-plating the interior of lead and other metal tubes or 
pipes.” —15th September, 1870. 

2499. James ATKins, Birmingham, “‘ Apparatus for suspending pictures 
and other articles.”—16th September, 1870. 

2508. Hamiiton E. Tow e, New; gate- street, Ls mdon, ‘‘ Apparatus for foim- 
ing wire into spiral coils.”—17th September, 1870 

2542. Bexsamin WALKER and Jonn FRreperick Avcustus Priav M, 
“ Driving wheels applicable for traction engines.” —22nd September, 

2569. Davip Jonnson, Wrexham, ‘‘ Machinery for decortic ating 
cleaning grain.” —26th September, 1870. 

2588. Rospert Etspox, Brockham, ‘‘ Locomotive engines and tenders.” 
29th September, 1870. 
2600. Tuomas Russety 
London, ‘‘ Furnaces for melting and heating metals.’ 

1870. 

2668. Witu1am Epwarp Newton, Chancery-lane, London, “ Treating the 
ores of metals.”—A communication from Robert Spencer.—8th October, 
1870. 

2709. GIARDINELLI SPOONER KiRKMAN, Battersea-rise, New Wandsworth, 
London, “ Shoring or strutting earthworks, tunnels, shafts, buildings, 
and other structures.” 

2717. Joun Jorpan, Liverpool, ‘‘ Furnaces.”—14th October, 1870. 

2774. CHARLES HENRY MOBERLY, Erith, “‘ Evaporating apparatus.” — 
October, 1870. 

2823, PETER SPENC £, Newton Heath, “ Sulphuric acid.” —27th October, 1870 

2869. ANDREW BaLLantyne. Glasgow, N.B., “‘ Manufacture of malleable 
iron or steel tubes.”—1lst November, 1870. 

3080. WiLt1AM PranGtey, Salisbury, ‘‘ Portable waterclosets.” 

3084. Saint Jonn Vincent Day, Glasgow, N.B., “‘ Hydraulic presses for 
pressing cotton, &c.”—A maa ation from James Masson aud 
Samuel Hodgert.—24th November, 18 

$193. Samuet Matiory, Warwick, ‘ 
5th December, 1870. 


yeing, 











Leeds, 
1870. 
and 


Crampton, Great George-street, Westminster, 
"—30th September, 


21st 





7 for ‘dipping’ candle 


$215. ALFRED Vincent Newton, Chancery-lane, London, ‘Cartridge 
box.”-——A communication from Henry D. Cook, jun.—7th December, 1870 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and 
Water Miils, Gearing, Boilers, Fittings, dc. 

“ Windmill and other stages. 


” 


1812. E. Lampert, Eagle, 
Dated 25th June, 1870. 
One or more series or sets of iron rods or bands is or are used, each set 
or series consisting of as many rods as will, when connected together, 
encompass a tower, mill, or other building, erection, or structure, on 
which the stage is to be affixed, whether temporarily or permanently 
employed. The rods of cach series or set have a screw thread tapped on 
one of their ends, the other being formed with an eye to receive the 
screwed end of the next adjoining rod, which screwed end, when passed 
through the edge, has a nut screwed upon it. These nuts, when tightened 
up, will cause each series of rods to embrace tightly the tower or other 
building which they encompass. There are numerous horizontal bearers 
or levers, which have each two or more eyes when two eyes only are 
used, one at each end, and lying at right angles to each other. 
1815. D. Rowax, Glasgow,  Valves.”—Dated 27th June, 1870. 

This consists, First, in new or improved constructions and arrangements 
of the working parts of equilibrium valves, and the adaptation and appli- 
cation of these with their self-acting float vs alve arr: angement for regul. ating 
the feed water of steam boilers ; and, Secondly, in adapting and applyi ing 
the similar or like arrangements of valves, as self-regulating bal! or other 
float valves, for discharging or trapping off the condensed steam and 
water regularly, and particularly from the steam jackets of cylinders and 
other parts of steam engines where it is formed or collected.—Not pro- 
ceeded with. 

1818. V. RasTONIN, Paris, “ Steam engines.”"—Dated 27th June, 1870. 

This consists in a combination of pushing and pressing levers with 
shifting fulcrums, forming together an obtuse angle which is pressed at 
its stop by the extension of one of its sides or levers. This pressure, which 
pote A it to open. ces a motive power 25 per cent. ater than 
that of the best combined machines. wo levers, each set in motion by 
a fly, and working alternately, facilitate the passage of the dead points ; 
their r power increases the more obtuse the angle becomes. —Not proceeded 
with. 
= H. Periraverre, Paris, 


Lincolnshire, 


“Steam generators."—Dated 28th June, 
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boiler ch: with a considerable quantity of water, which in the 
e of the steam to the cylinder along the interior of the furnace is 

po etely e the heat of the furnace, being thus 


the steam 
A valve in this tube admits the steam thereto | agg ay ome in 
\ the boiler, the valves closing by its own gravity when the steam so 


—A communi- | 





| ge 





| 
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LE 


admitted attains rae becoming superheated) a higher pressure than that 
in the boiler, and it then passes to the cylinder.—Not proceeded with. 


Class 2,- TRANSPORT. 


0 Railways and Plant, Road-making, Steam Vessels, Ma- 
Boats, Carriages, Carts, 


Includi: 
chinery and Fittings, Sailing Vessels, 
Hai ness, dec. 

1796. W. Brown, Portsmouth, ‘* Steam rams.” — Dated 24th June, 1870. 

The wen roved ram poner ni a small sloop fitted with a turret strongly 

1, and which will be the only part visible when the sloop is 

. A strong ramming shaft of hardened stecl projects, or is 

mt the sloop, and is attached inside the ship to a 

‘ : linder. This cylinder is supplied with steam of 
high i press ire from an ‘auxiliary boiler, or it may be supp lied from the 

boiler used to propel the sloop The pis ton and shaft can be driven at a 

rate of five hundred to one thousand strokes a minute, although from 

two tothree hundred strukes would be « ind, as the ram will weigh 
about thirty tons, it is assumed that « w would be struck on any 
object which the sluop was run against sufficient to destroy it. 

1797. F. Jutavs, Christiania, Sweden, “ Indicatis l of vesse 

24th June, 1870. 

The apparatus consists of a hollow metal cylinder closed near one end, 
which, by means of forked rods or a crow’s foot, is attached to une end of 
a chain made f »a metal rod moving through a tube ; the upper end 

rod is connected with, and rests on, oue or more springs enclosed 

ler fastened to the tube. This tube has one or more vertical 
1 in it, and at the lower extremity is provided with one 
f rollers. One or more hands, each pointing to a graduated 
are fixed in the rod, so that the speed of the vessel may 
t one or more places. There is another scale immediately 
above the spring case, the rod projecting through the lid of the cylinder, 
where ‘it moves in a graduated glass tube. The cylinder can be made 
very short, or in its place a metal plate, disc, or ball must be used. The 
log must be applie hip in such manner that the lower part 
shall const antly remain beneath the surface of the water ithe mode 
of fixture is to enclose and fasten the lower part of the m ne in a tube 
which for th at purpose is made to pass through the vessel’s bottom 

1813. 3. V. De Forvitye, Nantes, France, —Dated 25th June, 
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q aye 





















outside t 






** Veloci pedes.” 


The First part of this invention relates to a novel construction of 
velocipede, driven and guided by the hind wheel by means of levers 
worked by the feet, and provided with connecting rod and toothed 
ring. The toothed wheels may be placed vertically or horizontally. 
The Second part of invention relates to improvements applied to 











ae velocipedes, and consists, first, in a spiral or other spring 
placed sstwase Wie fore wheel on the fork or pri »p and the socket of the 
fore carriage; in another spring placed at the back under the 





spring bar carrying the saddle, and supported by an § or other shaped 





prop, also yielding like a spring when required ; thirdly, in a socket re- 

ceiving the bar or rod rising from the axle of the wheel.—Not proceeded 

with. 

1816. P. Granpsean, Paris, “* Ventilating and wai ming carriages, &c."— 
Dated 27th June, 1870. 





sts substi antially of a box or vessel with a partial 
e of some suitable metal, and of a series of tubes or 
p pes, also of any proper metal, through which pass the currents of warm 
or cold air, the whole being suitable for fixing under the floor of a 
carriage or boat The tubes or pipes terminate towards the different 
compartments of carriages or cabins which are to be warmed or cooled 
and ventilated, in the shape of boxes or foot warmers, of which the 
upper part replaces the floor, and they open on to these compartments by 
mouths, which may be opened or closed at will.— Not proceeded with. 
1817. J. CLARK, Notting-hill, ‘‘ Azles.”—Dated 27th June. 1870. 

The inventor constructs these axles hollow, and inaide of them he fits 
a central spindle, to which is fitted at each end cranks in connection with 
the driving gear. he hollow axles may be called the carrying axles, and 
ndles the driving axles; the centre part of the spindles is 
square or hexagonal, and inside the hollow axle a bush is fixed at the 
centre, inside of which the said square or hexagonal part of the spindle 
slides, so that when the said spindle is driven the carrying or hollow 
axle is driven with it. 











Class 3.—-FABRICS, 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 


Fabrics, dc. 
1794. A. Rino and E. C. ELerIEM, Paris, “‘ Revolving coilers for looms.’ 
Dated 24th June, 187 





The coilers consist of ai cy linders, one within the other, the inner one 
being provided with small holes for the exit of any extraneous matter, 
such as dust or any little impurities in the hemp or flax. In the centre 
of the inner cylinder is a hollow or solid vertical shaft, and passing over 
this isa similarly constructed disc, on which the material to be spun 
(prepared in ribbon) is placed, and is arranged round the shaft in 
eccentric circles. To this dise india-rubber bands or cords are attached, 
the object being that when the coiler is furnished with material the dise 
is forced to the bottom, and as the matter is drawn out in the course of 
manufacture the cords contract and raise the disc on which the substance 
Not proceeded with. 

Smirn, Kei; 


or 


rests. 
1798. J 
1870. 

The inventor places a roller or a rod to press upon each or a series of 
the bands intermediately betwixt the tin roller and the wharles, of such 
suitable weight as to take up the slack, and therefore maintain an equal 
tension on the said bands at all times.—Not proceeded with 
1805. J. and B. SnHackieron, Silsden ‘ Paper tubes.” — Dated 

1870. 

The paper, which is cut in advance in continuous lengths, is first placed 

on a reeling machine and under the spool-making machine. It passes 
nee over two rollers, one of which distributes or covers it with glue on 

e surface of its width. The paper then advances into a channel, 
ere four rollers, superposed and placed at a certain distance apart, 
» it on to a small iron table or plate. At this point a lever is caused 


jhiey, *‘ Spinning and doubling.”"—Dated 2th June, 


23rd June, 





tid 
to press on the paper and hold it, whilst a pair of scissors or other cutting 


appliance cuts it the required length. A mould or hollow spindle is then 

caused to advance, and in this the paper is caused to penetrate or enter 

the whole of its length, and in a width of about nine thirty-secondths to 

ten thirty-secondths of an inch, through a slit or grcove formed in the 

spindle. 

1811. W. Martin, Nottingham, “ 
1870. 

The back comb bar of this machine is permanently fixed, but the front 
comb bar the inventor causes to traverse alternately one gate to the right 
and then one gate to the left continuously, one or two wheels being 
placed at one end of the machine to operate such comb bar. The 
inventor also employs two guide bars to move the warp threads, which 
threads are supplied from one warp beam. The guide bars are moved by 
wheels at one end of the machine, and a spring is attached to the oppo- 
site end of each bar. These wheels are attached to and operated by the 
machine, the wheels being cut in such form as to allow the bobbin 
threads, as they are traversed to the right or left, to pass alternately 
under one of the w rp threads and then over the next adjoining w 
thread, thus producing a woven gauze fabric, the fineness of which w 
depend upon the thinness of the silk or cotton used and the closeness of 
the warp threads to each other.—Not proceeded with. 

1834. S. Hampson ani J. Hiason, Manchester, “* Mowing and reaping.”— 
Dated 2th June, 1870. 

This consists in the use and application to the centre pole of double 
horse mowing and reaping machines of a cruss-piece, to the extremities 
of which shafts are affixed, so as to allow of two horses being geared 
abreast to such mowing and reaping machine between such shafts, 
instead of being geared to the centre pole. as hitherto. By this arrange- 
ment the weight of the machine is thrown — the horses’ backs 
instead of upon their necks, as hitherto practised, and the machine is 
thereby held steadier, rendering the work easier, and giving more control 
for rounding circles and angles. 

1838. A. Mercurrr and W. Gippons, Preston, 
28th June, 1870. 

The inventors claim, First, the pendulum rod, the quadrant rack, and 
connecting motion, as described. Secondly, the sickle-shaped bow and 
pendulum bar with its connection with the counter faller only, and with 
concave or other shaped catch quadrant and bracket, with lever on floor, 
as described. 


1840. 8. P. and D. MiLteR, Camberslang, N.B., “ Dyeing yarns. 
June, 1870. 

This apparatus comprises a vat fitted to receive horizontal reels, which 
are connected by simple mortise and tenon couplings to the spindles of ° 
set of wheels gearing together and driven in any convenient way. 
yarn is placed on the reels in torah hanks, the lower par§ of each hank 


Woven gauze fabrics.”—Dated 25th June, 






“ Spinning mules.”—Dated 


—Dated 28th 


hanging down freely into the dyein or without bot’ is, rollers, 
or rods of any kind. The hanks -4y ept from entanglilgf with each 
| oye by copaseting rode, which are en through holes in the side of 


to pass between the hanks and transversely under 


- i cate "Dated 28th June, 1870. 


carried by a cross-piece om bar, 


= — de as 


= cy Consett, Shrewsbury, 
e front wheels of the 
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Jan. 20, 1871. 








which is provided with a vertical bar or upright, 
section. Near the front end of the is 

eye, in which the upright of the wheels is placed ; the front of the beam 
is thereby capable of a rising and fallin; 
The upright passes through a square 

eye of the beam, so that the sucket ma 
wheels placed at any desired angle wii to the beam without 
moving the said beam. The beam is sw by 

or wheels, the said wheel being carried tal 
arm of which lever works between the parallel parts of the beam. One 
end of the horizontal arm of the lever carries a handle, so that the 
cranked arm carrying the wheel may either be placed in a vertical posi- 
tion or in an inclined position.—Not proceeded with. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1787. H. Pootty and T. Roserts, Liverpool, ‘‘ Weighing and registering 
grain.” —Dated 23rd June, 1870. 

This consists of a hopper platform supported on balance beams or levers 
of the first order, but otherwise similar to those generally used in plat- 
form weighing machines. This hopper has two inclined and two straight 
sides, the inclined side being parallel with the sides of the platform, 
and the straight sides parallel wlth the ends of the platform. On the 

latform, and at the centre of each straight side of the hopper, are 

arings, upon which is suspended an_ oscillating box or scal: D- 


6 of ‘ 
gular horizontal section, entirely open both at top and bottom, both of its 


sides at their bottom ends forming severally two sides of a gle 

its apex and downwards. The box is also divided vertically into two 
equal divisions by a diaphragm, which may be made chiefly of cloth or 
canvas, which bags or swells outwards from each division as filled 
with grain. This box oscillates a the machine, thereby 
bringing each side of its triangular-shaped bottom alternately into 
contact with the inclined sides of the hopper platform, which latter thus 
= vy for the time as bottoms for the otherwise open divisions o 

the box. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
a B. Apamson, Glasgow, “‘ Artificial stone.”—Dated 27th June, 
mw 


This consists, First, in the facture or production of articles such 
as the beds, frames, and legs of billiard and bagatelle tables, plate glass 
silvering tables, wine bins, sinks, cisterns, baths, flooring, steps, roofing, 
ridge stones, paving slabs, panels, interior decorations of ships, and other 
similar articles, by moulding them from Portland or other cements. 
Secondly, in the production of ornamental or other designs or patterns 
in articles composed of Portland or other cement by means of fret or 
stencil plates or frames. 

1788. A. WALKER, Edinburgh, N.B., ‘‘ Window sashes.”—Dated 23rd June, 
1870. 





This relates, First, to hanging and swivelling of window sashes on 
transverse horizontal pivots in their side stiles, and separate sliding and 
hanging part thereof at each side; and, Secondly, to the construction and 
use of removable and attachable feathers for being inserted into and 
withdrawn from grooves formed in the main swivelling and the hanging 
sliding parts of the stiles of window sashes, for the purpose of fixing and 
releasing these parts, and for closing up the joint between them. 





Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1829. C. E. Snerper, Baltimore, U.S., ‘‘ Breech-loaders.”—Dated 27th June, 

1870. 


This invention relates, First, toa breech-loading fire-arm, which has 
the barrel or barrels pivoted near the breech, so as to swing up the rear 
of the said barrel or barrels to receive the cartridge, and then swing back 
into proper position for firing. It consists in a shot cartridge, the shell 
or case of which is partially cut through, creased, punched, or so 
weakened at a point in the line of its length as to part at such weakened 
point or part when fired, and the part of the case or sbell forward of the 
said weakened line goes out with the charge of the shot, by which con- 
struction the inventor can use and fire the cartridges from a non- 
chambered gun, and thus preserve the strength of the barrel where it is 
most required.—Not proceeded with. 





Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufacture of Dress, &c. 
1711. C. H. Penman, Birmingham, ‘‘ Coal vases."—Dated 15th June, 1870. 

The inventor makes the bottom or body of the coal vase of a nearly 
semicircular figure, and he uses a curvilinear sliding lid or cover working 
under the curved bottom of the vase to close the . The edges of the 
sliding lid or cover work in grooves at either side of the vase, and when 
the lid or cover is in its raised position it covers the open front of the 
coal vase and closes the said vase, and when the said lid or cover is in its 
depressed position it lies under the bottom of the vase and uncovers the 
opening in front of the vase. The sliding lid or cover is so arranged with 
respect to the opening in the front of the vase that the lid or cover takes 
the open position by its own weight. A curved metallic strap or band is 
connected to the back of the sliding lid or cover, and passes into the 
pocket or pouch at the back of the vase, into which the hand scoop or 
shovel is inserted. The upper end of the strap or band is provided with 
a forked plate or clip, with which the end of the hand scoop may en; 
when the hand scoop is introduced into its — or pouch at the back of 
the ‘vase, and its end engaged with the clip or fork ; the weight of the 
scoop, together with the pressure of the hand, advance the sli lid or 
cover, and cause them to be raised and close the vase when the hand 
scoop is removed from its pocket. The sliding lid or cover, being no longer 
kept in its raised position by the scoop, descends by its own weight to the 
underside of the vase and thereby opens the said vase. 

1791. R. Hupson, Adwalton, ‘ Cloth.”—Dated 23rd June, 1870. 

This consists in the application of Shorts, ‘‘ Flocks,” shoddy dust, or 
other similar fibrous material, to the wovl or other fibre whilst on its 
way on or from the doffer of a carding engine to the “‘ strippers” or 
“rubbing leathers” of the ‘‘ condenser,” “ piercer,” or other machine 
intended to receive it.—Not proceeded with. 

1795. C. SrepHens, Stonehouse, ‘‘ Boot trees.” — Dated 24th June, 1870. 

The apparatus consists of two curved pieces of wood or other suitable 
material, screwed or jointed together so that they will freely turn or work, 
and thus enable it so to be inserted in boots or shocs and stretch them, 
and also afford facilities for cleaning boots and shoes.—Not proceeded 
with. f 
1800. J. Sinciarr, Manchester, “ Respiratory apparatus.”"—Dated 24th 

June, 1870. 

This consists in the use and application of a face-piece, which is con- 
structed, by preference, of a thin sheet of metal, and surrounded bya 
hollow pad of india-rubber filled with water or other —_ This face piece 
is of a suitable shape to cover the nose and mouth and to lie close against 
the face, so as to form an air-tight joint all round, and is held in position 
by means of straps or bands passing round the back of the head. To 
this face-piece two lengths of india-rubber tubing fitted with inlet and 
outlet valves are affixed. so as to enable the operator to breathe the pure 

rom a dist Ithough the i diate neighbourhood in which he 
is working may be injurious to health or calculated to endanger life. 
1809. 8. Norris and T. GrirFitHs, Gough-street, “‘ Kneading dough.”— 
Dated 25th June, 1870. 

The inventors use a trough or vessel of any shape and size found most 
suitabie for containing the quantity of ingredients to be kneaded or 
mixed therein, which trough or vessel they surround by an outer case or 
covering containing hot or cold water or an liquid suitable for the pur- 

, or steam, or by other means found most suitable, such as flannel or 
‘elt, for the purpose of increasing, retarding, or regulating fermentation 
in its action or influence upon the contents of the trough or vessel afore- 








1810. J. Napier and W. CruicksHank, Edinburgh, ‘‘ Portable baths.”— 
Dated 25th June, 1870. 

This consists in the employment of a pedestal provided with two 
brackets or hinge joints to which the lower or foot end of the bath is 
attached. The bath may be constructed of a box, circular, or curvilinear 
form, the lower or foot end being by preference completely covered, in 
order that when not in use the bath may contain water. The foot or 
pedestal may or may not be provided with a gas lamp or other heating appa- 
ratus, in order to heat the water contebnelh ete th. When not in use 
the bath is turned up on the bracket above-mentioned, and has the 

PP hereinbef referred to. When in use the portion consti- 
tuting the bath proper is turned down on the brackets or joints and 
caused to assume a horizontal position .— Not p ded with. 
set G. Hit, Rouen, “ Fastenings for stockings, &c.”—Dated 27th 

‘une, 1870. 

One side or part of the article to be connected or fastened is provided 
with a hook or a series of them, according to the extent of the surfaces 
to be fastened, whilst the — side or part is provided with a corre- 
sponding bolt, or series of them, one for each hook. Each bolt is capable 


% 











cauployed they uay’bo all connected together, oan to be chmulteneqesty 
emplo: ma: , 80 a8 

sid 3a one direction for simultaneous withdrawal from connection 
with the respective hooks, or so that the of the respective hooks 
may be consecutive or otherwise, whilst the bolts may be slid in the 
opposite direction, in position for the connection of the hooks. The 
length of the respective bolt-holes may be varied.—Not proceeded with. 
1835. J. F, Horrcaarp, Manchester, “ Pipes.” —Dated 28th June, 1870. 

The a consists of a glass or other cone or tube, with a 
hole in its apex ; this cone or tube fits within or is combined with a glass 
or other tube through which the smoke is drawn ; the 5 between the 
cone or inner tube and the inside of the tube forms a ber in which 
the nicotine or juice is collected ; the stem of the pipe surrounds the tube 
and forms an air-tight joint without any screw. oot 4 
1839. J. G. H. Hitz, Rouen, “‘ Fans.”—Dated 28th June, 1870, 

On the top of a suitable handle the inventor mounts a frame in which 
wheel {work is contained. The handle is able to turn in respect to the 
frame, but a ratchet and pawl leaves it free to turn only in one direction, 
The handle carries with it a toothed wheel driving another at t 
augles to it, and this gears with a wheel on the axis of which a coiled 
spring is attached at one end. The spring is contained in a 5; -box, to 

e interior of which the other end of the is attached ; the spring 
is thus wound up, so as to tend to rotate the barrel by t the 
handle of the fan. There are teeth on the spring barrel, which 
drive a pinion with a spur wheel on axis. This spur wheel drives a 
pinion at one end of an axis, which at its other end is carried in a rocking 
piece jointed tothe frame. A spring is applied to this, which by inclines 
acts to hold the rocking "piece at one or other end of the short throw 
permitted to it.—Not proceeded with. 


1851. F. A. Cate, Paris, “‘Candles.”—Dated 27th June, 1870. 

Instead of one wick they have three distinct wicks arranged triangu- 
larly at the centre of the candle, each one of these wicks being composed 
of a certain number of threads and distinct from each other, and 
also of a determined length.—Not proceeded with. 


wii 





Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1712. A. B. Berarp, Paris, ‘‘ Cast iron.”—Dated 15th June, 1870. 

The apparatus the inventor employs for reducing the ore cousists of a 
gas generator and of a reverberatory furnace provided with a half high 
furnace on its upper part. The generator is somewhat similar tothat 
described in the specification of letters patent date the 7th day 
of December, 1868, No. 3715, except that the inventor applies to the 
latter an apparatus for regenerating and purifying the pro- 
duced in the gas generator properly so called. After passing through a 
reheating tubular apparatus the gases are introduced into a hollow place 
of cylindrical or matical form, containing coke mixed with powdered 
lime to promote the fusion of the cinders, and burnt by means of a blast. 
He also introduces water steam thereto. The gases pass through this coke 

Aj r * 


++, 


heat for the Thirdly, in the employment of the cham- 
ber in com! Ze need ate i ie ae 
Fourthly, in the em tt of the fumes of charcoal, sulphur, or 


i 
; 


chlorine, either or combined, in the operative cham! 
said in combination with heat or steam.—Not proceeded with. 


Class 10.—~MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1767. J. Buttovuen, Accrington, “‘ Slasher sizeing machines.”—Dated 21st 


June 1870. 
The inventor friction to each of the 


can be regulated by the position of the weight on the lever, or by moving 
the hook which is uttached to the strap near to or further from the 
stud upon which the lever works.—Not proceeded with. 
1773. 8. Nevitue, Gateshead, “‘ Plates of glass.”—Dated 22nd June, 1870. 

pang npn gree ogy in a molten state upon a table, 
and then while the glass is in a plastic condition causing 
table or plate to fall from above upon the surface of the glass, so as to 
press or squeeze the glass to size and thickness required. 
ete Ww. Ce and A. Dass, “Cutting type."—Dated 22nd 

‘une, ¥ 

The inventors use end frames supporting a bed, to each side of 
which is fixed an w it having grooves, and to these standards 
is bolted the cross- e, which can be raised or lowered as 
cceiting ap & cb bencechegcaenaetn tre 
pro: jug, wi screwed a pivot or centre pin for carrying an 
upright frame, in such manner that it can swing to and frofreely ; andin 
four lugs on this frame there are four pivots or centre pins carrying two 
side frames above the bed of the At the other or front end of 
these two side frames is another u; t frame similar in construction 
and adaptation to that at the back, it pivoted to the frames by four 
pivots, so that by the combination of these frames — in 
this manner a parallel motion is o for the 
upright frame, with scarcely any appreciable friction. 
aes E. — Rulton Ferry, “ Tin and Terne plates.”— Dated 22nd 

‘une, L 

The inventor causes every part of the surface of plates the 
process of coa’ to be in contact with the coa‘ metal whilst 
acquiring their coating. In order to accomplish this and give every part 
of the surface of each plate as short a length of time under the coating 
metal as is consistent with giving them a sound coating, he arranges 
the in a round pot, so that each plate shall fall into its separate 
and allotted space or division, which travels so that each plate is carried 
round to the exit side of the bath, and contact with any other plate or 
surface is as much as possible avoided. 
1792. E. Lincu, Chepstow, “ Fans.”—Dated 23rd June, 1870. 


The inventor forms a case or box; he prefers to make it of Mea on 
iron. On one side of _this box he fixes a short cylinder; within 


ere isa 





and water steam, and the tarry are P 





e 
tible gases on leaving this apparatus are utilised for the reduction of the 
ores or other heating purposes. The reducing apparatus consists of a 
reverberatory furnace provided with a small vertical or inclined cupola 
furnace on its upper part. The reverberatory furnace has a movable 
sole plate, and serves as a crucible for receiving the cast iron as soon as it 
is produced in the cupola. ‘he blast furnace is charged with ore, with 
fuel, and fluxes in the usual way. The reducing gases frum the gas 
generator pass and are burnt over the crucible, then through the cupola 
containing ore.—Not proceeded with. 

1790. A. Barciay, Kilmarnock, ‘‘ Smelting iron.”—Dated 23rd June, 1870. 
This consists in the construction of the surfaces and joints of the pipes 
through which the air passes, and in which it is heated. The interior 
and exterior surfaces, or either of them, are, or may be, co ted or 
fluted. The joint of each pipe by which it is connected to the portion of 
the blast mains wi the heating stoves consists of two projections, 
which enter into correspondingly shaped recesses or sockets formed in 
the we side of the main, so that a complete connection may be made 
around the entire end by rust or vier cement.—Not proceeded with. 


1801. 8. F. Van Cnoare, Boston, U.S., *‘ Distilling liquors.”—Dated 24th 
June, 1870. 

This consists in the adoption and application of peered pure 
oxygen, or oxygen gas, to the su ces xnd vapours of alcoholic spirits 
during the process of distillation or other means for neutralising and 
removing the fusel oil or deleterious matter contained therein, this process 
being in self-evident contradistinction to the employment now common 
for such purposes of atmospheric air in which only a comparatively small 
percentage, twenty one-hundredths of pure oxygen, is found existing, 
the seventy-nine one-hundredths of hydrogen and nitrogen neutralising 
toa great extent the beneficial action of the a. @ proportionate 
preponderance of oxygen in any process being pruductiveof corresponding 
gain both mechanically and chemically idered 
1806. G. Thomson, Glasgow, ‘‘ Treating manganese.” —Dated 25th June, 1870. 

This consists, First, in reducing ores, oxides, or salts of manganese into 
the metallic state, by heating them in a reverberatory or other suitable 
furnace in the presence of carbonaceous matter in a bath of, or covered 

y, a t, such as sodium chloride, or other chloride which is 
volatile at the temperatures employed. The invention consists, Secondly, 
in making ferro-manganese, by mixing or fusing together metallic man- 
ganese obtained according to the first part of the invention, or otherwise 
instead of manganese ores, oxides, or salts as hitherto used, with cast 
iron, malleable iron, or steel. the metals covered whilst being com- 
bined with a layer of a fused salt, such as um chloride or other suit- 
able chloride. 

1814. R. Morton, Stockton-on-Tees, “‘ Cooling liquids.”—Dated 27th June, 
870. 


1870. 

This consists in the tubular surface so that the liquid to be 
cooled, instead of flowing under and over each tube of the series as 
described in letters patent No. 939, 1862, already granted, shall flow along 
each of the s or channels between the tubes consecutively from one 
end of each channel to the other, aoe | from channel to channel through 
an opening or outlet formed underneath the end of each tube alternately. 
=, J. J. GrosHeine, Logelbach, “‘ Producing glucose, dc.”—Dated 27th 

une, 1870. 

Acid that has been mie in the decomposition of fecula or other 
amylaceous matters is to be saturated with such a base as will produce 
a soluble salt, which may remain in the saccharine matters. It is pre- 
ferred to use hydrochloric or sulphuric acid for acting on the fecula and 
for the alkaline base whereby the acid is to be neutralised. The 
inventor uses either soda, potassa, ia, or magnesi The propor- 
tion of acid to be used in manufacturing thi _—— cannot be precisely 
fixed, as it will vary. First, according to the nature of the acid em- 

loyed ; Secondly, according to the nature of the amylaceous matter; and 

‘hirdly, according to the degree of ‘‘saceharification” to be communi- 
cated to the product, or the nature of the product (whether syrup or 
sugar), which it may be desired to obtain. Although, in order to under- 
stand the precise character of the present invention, it is not n 
to specify the exact proportion of the acid to be employed in the process 
it may be stated that the quantity of acid may vary from one-half to two 
per cent. of the amylaceous matter. 

1823. R. Ketx, Bradford, ** Distilling petroleum.”—Dated 27th June, 1870. 

The petrol to be operated upon is to be intreduced first into an 
upper still or chamber, in which it is caused to trickle over the surface of 
a cylindrical casing heated in a manner hereinafter described to such a 
temperature as to volatilise the most volatile parts of the petroleum. 
This vapour passes at once tv a condenser, and being condensed forms a 
liquid known commercially as naphtha or benzine. So much of the petro- 
leum «s is not volatilised in the first still or chamber es to 4 second, 
where it is ~y = in contact with steam ; it may be exposed to a jet of 
steam so as to disperse it as a spray through the still or chamber, or 
whilst it is running through the second or chamber jets of steam 
may be ater on to or through it. The steam again volatilises a 

the petroleum. The mixed steam and bes, wd passes into the 
casing within the first still or chamber which is thus heated. A partition 
is provided within the casing to compel the steam and vapour to traverse 
from end to end of the casing before passing to the exit pipe which leads 
it to the condenser where the condensation of the whole of the steam and 
vapour from the second still or chamber is completed. The vapour yields 
kerosine oil. The inder of the petrol which is not evaporated in 
the second still or chamber is drawn off from the lower thereof, and 
is fit for use as a lubricating oil for dressing leather, for oiling wool, for 
the manufacture of paint, and for other purposes. 


1845. H. MeEpLocK, j Zavistock-square, London, ‘*‘ Fat separator.”—Dated 
28th June, 1870. 

This consists of an upright glass vessel terminating at its base in a 
narrow hollow neck, which is fitted into a stand of metal, glass, or other 
suitable material. The joint between the glass vessel and the stand is to 
be packed by a ferule of cork, india-rubber, or other suitable elastic 
material. The stand is furnished with a cock or tap of suitable size, by 
which the agri and oleagi bst after the fat has risen to 

he top may be separately drawn off. 
1843. E. R. Kent, —. Canada, “‘ Preserving animal and vegetable 
substances.” — Dated 29th June, 1870. 
and employment of a parti- 


the 
chamber which he calls the operative chamber. Secondly, 
in the employment of a chamber or vessel for the production of steam or 




















, and it, he causes a rapidly to revolve. 
Upon this shaft he keys ht a cast iron boss ; on each side of this boss 
he fastens a disc of These discs are about half the diameter 


of the cylinder. He attaches to them oblique vanes, extending to, but 
not actually touching, the inside surface of the cylinder. The conse- 
quence is that when the shaft having the oblique vanes, as described, is 
in rapid motion in one direction, it drives air into the case or box 
described through this Larae and from thence, by pipes, it may be 
guided to where it is req to be used or expelled. 

1793. J. Carey, Morristown, “ Cocks.” —Dated 23rd June, 1870. 

The inventor claims the form and arrangement of the cap 
with a cam im combination with a valve chamber, a shell, and the 
necessary induction and eduction tubes. 

1799. A. and J. Stewart, Glasgow, ‘‘ Welded iron and steel tubes.” —Dated 
24th June, 1870. 

This consists in effecting in a single operation (instead of two or more 
as hitherto employed) the bending of the fiat plate into the overlapped 
or butt-jointed tube or skelp ready for the ordinary welding process. 
carrying out the invention the plate is drawn from the benting furnace - 
and first passed through a of plain horizontal rolls (thatis, rolls with 
their axes horizontal) which guide and present it in a proper manner to 
the first pair of bending rolls. The first pair of bending rolls are hori- 
zontal, the lower one being concave and the upper one convex, and after 
passing them the partially bended plate is guided by a mandril or internal 
guide which controls the ben over of the sides as the plate passes on 
to the second pair of beeper fw which are vertical, and which bend 
the plate round into the overlap; or butt-jointed form required for the 
tube. The tube next passes a of horizontal rolls sha 
with suitable concave grooves, and finally, if necessary, through ano’ 
similar pair of rolls.—Not proceeded with. 

1786. J. McCree, Toronto, Canada, eg boxes.” —Dated 23rd June, 1870. 

A light wooden frame of any suitable shape, but by preference square, 
is divided into compartments, each compartment being made to the 
size required, so that one of the articles being packed may fit nicely into 
it. The compartments or card partitions extend one half of the 
depth of the frame, and a:short distance below the board there is a 
sort of open work ,bottom of string, cord, or such like material, and in 
_— cases ~~ is a second — of - material a a ae 
rst one, 80 t egg or other article may pass partly throug! 
highest and rest upon the lowerone. Below these again there is another 
bottom of canvas which completes the frame. A number of frames so 
constructed are fitted one on the top of another into a box or case. Also 
a frame of about an inch or thereabouts in depth is made with a canvas 
bottom, with similar cardboard divisions so as to correspond with those of 
the packing frames, but without any bott of string or cord.—Not 
proceeded with. 

-_., 8S. Wricutson, Stockton-on-Tees, “‘ Lowering weights.”—Dated 24th 
‘une, 1870. 

This invention has for its object improvements in apparatus for lowering 
weights, and the improvements relate chiefly to apparatus for low 
the charges into blast furnuces. The inventor employs an ordinary be! 
and hopper at the top of the blast furnace, such as is now commonly em- 

loyed. The bell is attached to one end of a lever, the weight of the bell 
B balanced by a heavy weight at the other end of the lever, the move- 
ments of which are slightly in excess of those of the bell when empty, so 
as to keep it always shut; when the is put into the hopper and 
rests on the bell uld desce but it is held by a locking 








the bell wo 
apparatus at the other end. 


1804. R. Saunpers, Croydon, ‘‘ Breakwaters.”—Dated 25th June, 1870. 
Breakwaters constructed according to these improvements consist of 
screens or bulkheads, which may be arranged vertically or horizontally, 
plain or perforated, or otherwise, so constructed as to admit a portion of 
the water in motion to pass through to the lee or shore side of it. These 
screens are sustained by pontoons or cylinders placed in combination, to 
give the structure the required buoyuncy ; or the screens are held in 
position by piles or legs secured to or resting on the bottom or otherwise, 
suitable to meet local contin In some cases it is preferred to 


gencies. 
have the structures ieee eg ary the two sides forming screens, 
bottom ge particularly to float the structure to its intended 
and there sink it; the portion required for strength above close 


water-tight trough may have open spaces, so as to permit a portion of the 
water in motion to pass into the screen on the side of the trough. 

1807. S. J. and E. Fetitows, Wolverhampton, “ Making articles of thin 

mite conaiats in planiahia + d creasii : 

casein, ani ng pans, pans, 

and other metallic articles means of a poe be ay bammers 

ins of by single hammers, the number of hammers being such as to 

extend by preference over the whole area of the pan or article it is 

to level, and crease. The inventors make the combined 

ay je tenes tee a die or dies, and connect pte Bar Mt nae 

or plunger of an ordinary steam hammer or stamp, or toa stamp or 

Se ait oamee Seber coeuned te the 


the pan or article, at the same time creases the pan or article and pro- 
ul a number of bright planished marks or impressions 
on the pan on article. The bed of the steam or other hammer, or stam: 
is provided with;,a die, tool or anvil, on which the pan or article 
placed and held during the planishing, levelling, and creasing process or 


processes, 
-. J. o- Great Russell-street, ‘* Mechanical recorder.”—Dated 25th 
‘une, 1870. 
Across the length of a metal frame is pivoted a barrel, which has one 
or more type wheels fixed or mounted at one of its extreme ends, while 


its 07 te end has a pinion g it into a train of clockwork wheels, 
which keeps it revol w in action. A. the peri of the 
barrel, and fixed the whole length of,it in a spiral form, are or sto; 
which must agree num to the letters, signs, or figures upon 


wheel or wheels. may have one row spirally 
stops or more, commas, the velocity with which itis required 

be worked ; for instance, if the instrument require to be worked 
at the rate of fifteen words a minute one row of stops would be it, 
if words (double the }) two rows of stops, in which case there 
must be two sets of signs or upon the type wheels to 
with the stops upon the barrel. 
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2825. J. Borrerworts and J. B. Hurcuosson, Leeds, ‘Wooden skewers,” — 
Dated, 27th June, 1870. 
‘This consists in the turning or rounding of square or other suitable 
of wood, for which purpose a pair of rollers are mounted in a 
one above the other, having V grooves turned or cut in the face 
or of each roller, thus forming a four-sided hole between the rollers 
suited to the pieces of wood to be turned or rounded, the rollers 
connected together and driven or turned round on their axes by means 
a cord or strap. When the said pieces of wood are presented to the V 
groove in the above-named rollers they are drawn forward and come in 
contact with three or any convenient number of knives or cutters fixed 
oraounted — a hollow spindle at right angles with the above-named 
rollers, and quick rotation, by means of a cord orstrap. The said 
square pieces of wood, or other pieces of wood, are thereby rounded and 
made smooth, and, being propelled forward by the rollers, are received 
at the other end of the above-numed hollow spindle by another pair of 
rollers, having half round grooves in each, suitable to receive the rounded 
er turned part of the piece of wood, and connected to the former rollers 
by intermediate wheels, by which means, after the first of rollers 
have Co the said piece ot wood to be rounded to their extent, it is 
received by the second pair of rollers and drawu right through the above- 
named hollow spindle, and thereby turned or rounded from end to end.— 
Not proceeded with, 
1836. C. J. Carr, Manchester, ‘‘ Horseshoes.” —Dated 28th June, 1870. 

This consists in forming it with a bevel inclining upwards towards the 
sole of the foot, so that when the hoof is properly fitted to the shoe there 
shall be no tendency of the shoe to slide on the foot when travelling on 
the road, and this incline can be ie in eable cast iron, wrought 
iron, or other metal, whether fastened tothe hoop by improved fasteners 
or by the ordinary horseshoe nails. e imp t ted with 
the lower surface of the shoe relate, by preference, to shoes of malleable 
cast iron, and consist in the addition of a perforated shield or cover over 
the surface of the sole of the foot, in order to give an increased wearing 
surface to the shoe and a shield to the foot. e shoe has holes for the 
ordi horseshoe nails, but the improved fasteners can be partially or 
entirely employed, and although perforations are, preferably, of a 
diagonal shape, they may be square, circular, or of any other desired 

orm. 





1847. G. C. Davies, Dayton, U.S., ‘‘ Wood screws.”—Dated 29th June, 1870. 
The inventor manufactures or constructs such screws, First, by making 
the core of a conoidal or taper outline from neck to point, and a 





on, around, or with the said core a helix or thread of uniform pitch an 

of uniform external diameter until it nears the point where it dies out ; 
Secondly, in combination in screws with the aforesaid core tapering from 
its base to its point, and with threads of equal pitch and equal external 
diameter, except at the point forming the entering, and into a so-called 
central point ; Thirdly, in combination with the aforesaid tapering core 
with threads, constructed as described under the abvve first and second 
heads, forming the holding edges of the helixes of such screws at a 
greater angle to the line of the axis of the core than the leading edges of 
such helixes ; by leading edges the inventor means the edges which enter 

e wood first when a screw is being driven.—Not proceeded with. 
1850. J. Licntsopy, Kirby Moorside, ** Drying machine.”—Dated 29th June, 
1870. 


The improved machine comprises a circular platform, made to revolve 
about a central vertical pillar, and consisting of an open framework 
covered with wire netting or other suitable freely permeable material, on 
which the articles or materials to be dried are laid or extended. Below 
the platform there are arranged a number of fanners or ordinary centri- 
fugal blowing fans, with their discharge outlets directed upwards towards 
the underside of the platform, and with their axles or shafts placed 
horizontally, and radiating from the central vertical pillar. The fanner 
shafts have fixed on them small bevel pinions, which gear with and are 
driven by a bevel wheel revolving round the central — and fixed to 
the underside of the platform, and motion is given to the whole by means 
of a sbaft, having on it a bevel wheel in gear with the bevel wheel fixed 
to the platform, or in gear with a second bevel wheel fixed to the platform. 
—WNot proceeded with. 





LONDON ASSOCIATION OF FOREMEN ENGINEERS.—Mr, E. J. 
Reed, C.B., has kindly consented to preside at the eighth anniver- 
sary festival of this institution, to ra place at the City Terminus 
Hotel, on Saturday, the 18th of February. 


BELGIAN LocoMoTIvEs.—The Belgian Government has let some 
contracts for locomotives for the state railways. Five powerful 
engines for —— are to be made by Messrs. Cockerill, 
of Seraing, at each. The Belgian Railway Plant Company 
is to make seven passenger engines at £2000 each, and the st. 
Leonard Company, at Liege, seven goods engines at £2000 each. 


Fretp ARTILLERY.—The future armament of our field artille’ 
was the subject of a highly interesting lecture at the Royal Arti 
lery Institution, Woolwich, on Monday evening, there being about 
250 officers present. The lecture was given by Lieutenant C. Jones, 
Royal Artillery, Instructor Royal Gun Factories, Royal Arsenal, 
an officer of high attainments. He glanced briefly at the muzzle- 
loading v. breech-loading controversy as having been practically 
decided in favour of the former, and next addressed himself to the 
question of metal. Bronze, though — as the field gun for 
India, where the natives had made only bronze guns for genera- 
tions past, and where other materials were difficult to obtain, had 
been proved by recent experiments quite unserviceable, the gases 
generated in the explosion of gunpowder having lacerated the 
bore in running over the shot, and the rifled projectile having dis- 
regarded the grooves in the too soft metal -_ cut out a system of 
rifling for themselves. Steel by itself was too brittle, being liable 
to burst at any moment without warning, as one of the Prussian 
9-pounders did on service in 1866, a contingency which had induced 
even Krupp to abandon homog steel, though he still built 
up his guns of the same metal in coils. With the exception of 
the 7-pounder mountain howitzer, known as the Abyssinian gun, 
with which they only fired small charges, England had no steel 
gun, for they were unsafe, and would shake the confidence of the 
gunners who had to man them. Wrought iron alone did not 
possess the ree | hardness for the interior of the barrel, but a 
steel barrel, strengthened with wrought iron coils, furnished the 
very best construction yet discovered. These guns, of which 
they had manufactured some 4000 in the last twelve years, 
were almost as secure from bursting as bronze guns, there 
never having been an instance of one having burst from fair 
usage. The principal argument in favour of bronze guns was 
economy, as the old metal was worth almost as much as new, but 
the saving of a few thousand pounds would surely not call for the 
conversion of our whole armament, when we haveall the a pliances 
ready for gg my the present service guns up to thirty-five 
tons in weight. The lecturer contended that in the material and 
mode of manufacture the English artillery was the best in the 
world, and that there was no sufficient reason why they should 

ive up this advantage and revert to a system which was con- 
essedly imperfect. For the same reason, however, that they pro- 
posed to give the infantry the Henri-Martini rifle, while their pre- 
sent arm, the Snider, was the best in Europe, they must make 
their field guns still more serviceable. The§16-pounder shell gun, 
just made in the Arsenal, was destined to supply the present want. 
Every campaign ended in the introduction of a larger projectile, 
and the present war, from which Lieutenant Jones gave numerous 
illustrations, tended in the same direction. The calibre of the 
new gun, though its projectile was enlarged and its powder charge 
31b., was 3°6 in., for it had been shown that the service 9-pounder 
of 3in. calibre fired a 12 1b, shell with even greater effect than one 
of 91b., showing that in order to be effective as a 9-pounder its 
calibre ought to be reduced. The lecturer worked out in detail 
the problem of. into action heavier projectiles without in- 
creasing the weight of the equi: aot, and concludeda very effective 
lecture amid loud applause, lonel A, T. Phillpotts, Royal Horse 
Artillery, who poche then invited discusion. General J. H. 
Lefroy — of tle extensive use of bronze guns in European armies. 
Colonel Youngh ‘on the other hand, said that, with the 
exception of Russia,“me country placed any faith in the metal. 
Captain T. B. Strange, in. speaking of equipment, advocated the 
removal from the limber’ of useless rubbish, in the shape of 
dcettles ; and General Le’ 


of carrying . Th e ‘retention, at all 
events, of camp utensils for the comforts of the troops ; and, after 
gry ag 

, ,. © whe, b , and ot ie pro- 
ceedings terminated with a vote of thanks to the leurs . 


jurer, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A FoRTHER RISE IN HEMATITE IRON: The reason discussed— 
FINISHED IRON : The descriptions in request: What is being done 
at the works: Prices—THE FAILURE OF Messrs. FANSHAW AND 
Yorston: Terms agreed upon—CoaL AND COKE: How interfered 
with—LETTING IN OF THE BIRMINGHAM CANAL—FIRE-ARM 
INDUSTRIES—THE NEW SMALL ARMS FACTORY—GREAT ORDERS 
FOR MILITARY STORES AND EQUIPMENTS—FURTHER REQUISI- 
TIONS FOR FRANCE—-THE RAILWAY WAGON AND OTHER TRADES 
—Tin-PLates: The rise. 


THE prices of best hematite pigs, what height are they to reach? 
For some time past, as I have continued to point out, they have 
been steadily rising; they have not even yet left off to rise. Now 
that most of the sales for the quarter have been made, they are put 
up half-a-crown a ton, This advance was determined upon by the 
different firms on Tuesday. Best hematites must now be quoted 
at from 82s, 6d. to 85s, The alteration has checked transactions, 
and no sales have yet been made at the advanced quotations. 

The producers of heme tites believe that the makers of best iron 
cannot now do without their products, and inasmuch as those of 
them who have rail mills are crammed with orders for steel rails, 
even at the prices to which these goods have ascended, notwith- 
standing the great reduction in the royalty upon the Bessemer 
process, they do not see why they should other than benefit as 
much as possible by the demand. The value of a thing may be 
what it will bring, and consumers may beinclined to think 82s. 6d. 
is more than hematite pigs are worth. They certainly think so 
now, how long they will be of that opinion remains to be seen. 
The probabilities are, we fear, in favour of the new quotations 
being maintained, and of consumers having to give makers’ terms. 

A fair amount of new trade is arriving at the mills and forges, 
the result of the orders given out at the quarterly meetings last 
week. The works are all moderately occupied. A great deal more 
could be done if specifications were forthcoming; but the total 
business doing is, perhaps, more than was being transacted at this 
time last year. Complaintsare rife enough of the demand at in- 
dividual establishments, but when the aggregate appears then it 
is indubitable that, considering all things, there is not much room 
for reasonable complaint. Some finished ironworks have been on 
five days this week ; and they could have done as much last week 
if only the frost had not interfered with the supply of coal via 
the canals. 

The orders are of a miscellaneous character. Hardly any one 
kind or denomination of iron is in especial demand. Plates aud 
girders, perhaps, still maintain the ascendant; heavy merchant 
iron in squares and rounds follow, and then sheets. Bo2st bars are 
beginning to be inquired for, but the common kinds are in slack 
request. The thin-sheet mills, the proprietors of which have a 
close connection with the Birmingham consumers, and will take 
the prices offered, are doing a good trade, whilst those makers 
who are less pliant as to terms find it more difficult to keep their 
mills in average employment. In this article there is a difference 
between neighbouring proprietors of 7s. 6d.a ton. The higher 
priced firms can keep on only three out of five mills ; and there 
are worse cases, in which one mill out of three producing thin 
sheets can be kept on sheets of a thicker gauge, for galvanising, 
are in better proportionate, but not in brisk demand. The navy 
dockyards and the private shipbuilding establishments remain 
amongst the best customers at first-class works. Bridge and girder 
and boiler-makers likewise remain Jarge consumers as times go. 
Best bars are in good sale for railway wagon users, and the esta- 
blished merchants in London and the Jeading provincial towns 
who deal in good marked bars are forwarding orders that bid fair 
soon to prove of considerable worth. The prices are in somecases 
very low; and buyers who will pay [costs secure supplies from 
some of the small makers} that will yield a profitable return a 
short time hence. 

The creditors of Messrs. Fanshaw and Yorston, ironmasters, of 
Tipton, met again in Wolverhampton on Tuesday, when the 
committee of investigation presented their report. ‘The document 
showed that there was every probability of a clear 8s. in the pound 
being realised. The Bradford Iron Company, who have a works 
at Greet’s Green, will take from Messrs.“Onions, the landlords, the 
works hitherto carried on by the insolvents, and they will give a 
fair valuation price for the stock and effects on the premises 
belonging to Messrs. Fanshawand Yorston. This valuation, together 
with somewhere about a thousand pounds forthcoming in cash, 
will produce the sum mentioned ; and the creditors detefmined 
to accept the 8s. as a composition in full discharge. Thus they 
secure 2s. in the pound more than was offered them before the 
committee of investigation was appoin 

A similar amount will, it is expected, be secured by the 
creditors of Mr. John Fanshaw upon his separate estate. He will 
carry on certainly his coke merchant business, and it may be the 
iron making also, paying the 8s.—3s. inone month, 2s. 6d. in three 
months, 2s. in five months, and 6d. in twelve months. Thus &s., 
if it should be eventually forthcoming, will be1s. 4d. more than the 
the creditors expected at first toget. Mr. Fanshaw hasevidently fallen 
amongst friends, for although one of the committee of investigation 
believed that 8s. could be at once realised, yet the meeting 
determined to allow the insolvent to go on and to pay that amount 
in the instalments mentioned. If he should fail in either one, 
then the committee are to take ession and realise. 

Coal is scarce at the works, though it is now being brought in 
by the canals without stint, the frost having gone sufficiently to 
open those waterways. But blast furnace proprietors on the 
Wolverhampton side, who get their limestone from Dudley, 
Tipton, and Wednesbury, will have their supply in that direction 
stopped by the bed of the Birmingham Canal at Moxley having 
opened and let the water into the sand which underlies the canal 
at that point. Whither the water has gone some of the neigh- 
bouring colliery proprietors will soon find out. Already certain of 
them thereabouts have heavy claims against the Canal Com- 
pany for damages arising out of previous inundations, caused, 
the colliery pene allege, by the absence of efficient puddling 
by the Canal Com 

No little inconvenience was last week experienced by the con- 
sumers of coke bought out of this district, likewise from the 
freezing over of the canals. Up to Tuesday several foundries 
were altogether stopped, wanting the fuel. Efforts were made to 
get supplies by the railways, but considerable delay was occasioned. 
Now, however, all is right again. 

The trades in Birmingham proper and immediately around are 

tting into early spring life, and are gathering force with the 
lengthening days. There is quite a rush for war goods. Arms 
are in immense request still by all the leading European Powers, 
and by our own Government. Masters and men are straining 
every nerve to do much in little time. 

The proposal to establish a new small arms factory in Birming- 
ham has assumed such definite shape that a day or two ago nego- 
tiations were concluded with Mr. Sampson Lloyd for the purchase 
of some land at Smallheath for the erection of the works. 
Temporary premises have, we believe, been secured for use until 
the new factory ix completed. Mr. Westley Richards is to be a 
prominent member of the company; other parties to the under- 
taking are Messrs. Greenwood and Batley, of Leeds, who made 
part of the machinery for the present factory. 

_ The makers of equipments in iron and leather at Walsall are 
very busy. Amongst the most recent orders received in that town 
is one for 25,000 knapsacks for the French army. 

Orders for tin is have again come out in large numbers, 
This time the work is done for the French Government direct. 

te another army provided with camp uisites, 





is 
early all the tin-plate making firms in Birmingham, Wo'ver- 





hampton, Bilston, and elsewhere, are partaking of the demand. 
They have secured the orders on favourable terms. 

The result is to cause the tin-piate making firms to be busy. 
The demand and the advance in the price of the raw material 
makes the quotations of these firms very strong. Notwithstand- 
ing that before the last quarterly meeting of the trade at New- 
port the prices were only nominal in many instances, yet now the 
new list rates, which are a rise of 2s. a box, are being demanded, 
Best I C charcoal are 32s. a box. 

The railway wagon and carriage works in and about Birming- 
ham are all well occupied. This is so of the Birmingham, 
Metropolitan, and the Oldbury companies, The latter have 
orders on the books sufficient to justify them in anticipating full 
work for six months, 

Wheels and axles are busy, but rails are quiet. 

The foundries and machine shops are all well employed. 

The hollow-ware founders are all most busy upon tinned goods, 
but enamelled ware is quiet, the result chiefly of the war. 

The japan manufacturers are only quiet in goods required by 
the ironmongers, and the same must be said of the lockmakers, 
and the makers of builders’ ironmongery generally, though there 
are indications of improvement. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—DECREASE OF SHIPMENTS AND OF 
PRODUCTION—STATE OF THE MALLEABLE IRON TRADE—RE- 
NEWED STRIKE OF THE PUDDLERS—EXPORTS OF MACHINERY 
FROM THE CLYDE—NEW PROCESS OF PRODUCING GAS—PRo- 
JECTED NEW IRONWORKS. 

Since the beginning of the year there has not been much business 

done here in either pig or manufactured iron; and if there has 

been any variation in prices the tendency has been downwards. 

During the last few days a fair business has been done in warrants 

at about 51s. 44d. cash, and 51s, 8d. a month; and in the present 

peculiar state of the trade the price is not likely to fluctuate 
much for some time to come. 

Shipments of pig iron have fallen off considerably during the 
last few weeks, and, as a consequence, there is a correspondmg 
increase in stocks. Two furnaces have been blown out since the 
commencement of the year, so that at present the total number 
of furnaces in blast in Scotland is 127. 

Efforts are still being made by a number of ironmasters here to 
economise “production. The*patent furnace at the Monkland 
Company’s works is going on satisfactorily, but the trustees have 
not yet decided to alter any of the other furnaces to work on the 
same principle. The Shott’s Iron Company have erected a fur- 
nace upon the gas principle, which is said to be saving 10 cwt. of 
coal to the ton of iron. Mr.J/Hunter, of the Coltness Iron Company, 
has taken out two patents for improvements in the manufacture 
of pig iron, and is experimenting on some smaller furnaces before 
putting them to the larger ones. 

Although there is still a good demand for plates and angle iron 
for shipbuilding purposes, there is, in other respects, less activity 
throughout the malleable trade, and great uncertainty exists as 
to its future prospects on account of the conflict which has again 
began between the ironworkers and their employers. In last 
report I intimated the reduction which the masters pro- 
posed to make in the wages of the puddlers and millmen, 
but it was not anticipated that the men would, in the present 
state of the trade, offer any opposition. Within the last few days, 
however, a large number of meetings have been held by the work- 
men of the various districts, and, as usual when men get together 
in large masses, they have determined to contest the point at issue. 
Resolutions have been passed to the effect that they will resist the 
proposed reduction to the utmost of their power. This week the 
strike has commenced in earnest, and it is reported that already 
from 10,000 to 15,000 men have stopped work. In afew of the works 
some of the men have been kept on under a special arrangement. 
This arrangement is to the effect that the masters are in the mean- 
time to retain five per cent. of the wages earned until the termi- 
nation of the arbitration presently pending in the North of 
England. If the reduction should take place, this five per 
cent. will remain in the hands of the masters; if otherwise, it 
will fall to be handed over to the men. So far as yet appears there 
is little prospect of a speedy settlement of the dispute, and we 
may look for a renewal of the struggle of last year, with all its 
attendant hardships to the workmen, and disastrous effects on the 
trade. The employers soon united, and determined to maintain 
the position they have assumed. The workmen have alleged 
that the price of manufactured iron has advanced since the 
present rate of wages was fixed, but this, the masters say, is a 
complete delusion. Since the termination of the last strike the 
market has been tending downwards, and iron can now be bought 
for about 20s. per ton less than in July of last year. In these 
circumstances the masters hold that if wages are to be regulated 
by the market a reduction on the present rates must take place. 

The coal trade is at present in a better condition than it has ex- 
perienced for many yeais, and the men are working for very fair 
wages, 

The machinery exported from the Clyde for foreign parts during 
the week ending January 14 was as follows: — sugar making 
machinery, value £4031; general machinery, £1150; sewing 
machines, £115, and agricultural machinery, £100. 

The Caledonian Railway Company have now concluded their 
negotiations with the traders along the line for the purchase of 
rolling stock. It is bought at a cost of over £700,000. 

At the present time, when so many complaints are daily being 
made by the public with respect to the quality of the gas since the 
City Corporation took the supply in hand, it is pleasant to be 
able to record an improved method of producing gas. Some 
experiments were publicly made in Glasgow a few days 

0, in connection with a new apparatus for the production 
of gas, recently patented by Mr. J. F. Allan. A con- 
siderable number of gentlemen connected with the city and 
suburbs were present to witness the working of the apparatus, 
which it may be mentioned dispenses with a large amount of 
the ti y arrang ts and appliances in cowmon use. 
Mr. Campbell, the late inspector of meters and tester of gas in 
Glasgow, was present with the most improved instruments for 
determining its illuminating power and freedom from impurities, 
as compared with gas drawn at same time from Corporation 
pipes. It was demonstrated that the gas from Mr. Allan's 
process was fully one-third superior in illuminating power to that 
supplied by the Corporation, and contained no perceptible trace 
of either sulphuretted hydrogen or ammonia. 

Notwithstanding the present unsatisfactory condition of the 
malleable iron trade, Mr. Colville, late of Coatbridge, has resolved 
on the erection of a new work, and has selected ground for that 
pu in the immediate neighbourhood of the thriving burgh of 
Motherwell. The site, from its proximity to excellent coal-fields 
and railway communication, will, no doubt, prove a most eligible 
one. The works are to be proceeded with on an extensive scale 
without delay. 








AvRoRA AUSTRALIS.—The diggers at the diamond fields on the 
Vaal, South Africa, witnessed a brilliant display of the Aurora 
Australis on the nights of the 23rd and 24th of October. It is 
stated that no one remembers such a spectacle so far north. , 

THE Suez CanaL.—The following mercantile steamers have 
called at Malta to coal on their way to and from India, via the 
Suez Canal :—The Orlando, 1104 tons, on the 3lst ult., ten days 
from London, with a general cargo for Port Said, Bombay, &c.; 
the Crosby, 1117 tons, on the Ist inst., wh? from Cal- 
cutta, ten from Suez, and six from Port Said, for Teodone the 
North Tyne, 754 tons, on the same day, twenty-six days from 
Bombay, six from Port Said, with cotton, for Liverpool. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE : Difficulty of ascertaining the real condition of the 
trade: Quietude the principal characteristic : Uperations at the 
works not indicative of the position of the trade just now: Busi- 
ness not yet opened up for the new year: The present a critical 
geet : Prospects uncertain : The position of buyers and makers : 

‘one of the iron markets: United States requirements increasing : 
Continental inquiries show no improvement : The Black Sea Con- 
Serence—THE HOME TRADE—THE TIN-PLATE TRADE—THE STEAM 
AND HOUSE COAL TRADES—UHANGES AT THE ABERSYCHAN 
WORKS—TRADE OF THE SoUTH WALES PorTS—STREET TRAM- 
WAYS—PROPOSED METAL MARKETS FOR SOUTH WALES. 


Ir is rather difficult just at present to ascertain the real condition 
of the iron trade. Viewing different parts of the district sepa- 
rately, but a confused idea of the state of things can be obtained, 
and reports are to some extent conflicting. Some of the large 
establishments are tolerably busy with recently secured contracts, 
while others, less fortunate, present a scene of considerably less 
activity. By comparison, however, a pretty safe conclusion can 
be arrived at, and that is that quietude is still the characteristic 
of the trade. In fact, it might be said that, taking the works 
generally throughout the district, there is scarcely any more ani- 
mation evinced this week than was observable in the last month. 

It must be admitted, however, that just now operations at the 
works, whether active or otherwise, are scarcely indicative of the 
actual position of the trade. Business has not yet opened up for 
the new year, the quarterly meetings being only just over, and 
most makers have been engaged up to the present time in taking 
stock and comparing their pusitions with those of twelve months 
ago. Again, it is perhaps a more critical period than has been 
experienced for many years. Prospects are uncertain until par- 
ticular and momentous events have transpired, and the conse- 
quence is that the most important negotiations are withheld or 
remain in abeyance. Neither buyers nor manufacturers are 
in what might be held to be a fair position to transact such 
business as would carry them on far into the year. There were 
not, at this time last year, such obstacles in the way as now exist. 
Things might occur, indeed, in this or next month, that would place 
makers and purchasers in very different relations the one to the 
other than they now occupy, so that cautiousness and patience are 
still required on both sides. 

It is gratifying to find, all things considered, that a tolerably 
cheerful tone still pervades the iron market, notwithstanding the 
want of activity that is still observable in the transaction of busi- 
ness. Some slight improvement is, perhaps, to be noticed 
in the finished iron trade, rails being in slightly better request 
than they have been for some weeks. This is more especially 
attributable to the increasing requirements of the United States 
of America. As was generally expected, the demand from this 
quarter is begiuning to develope itself, and will no doubt continue 
to expand during the greater portion of the year. From some of 
the other distant foreign markets specifications are beginning to 
come to hand, but not yet to anything like the extent anticipated, 
Continental inquiries show no movement whatever so far, nor can 
any improvement be expected until the European affairs assume 
their wonted peaceful aspect. 

An appreciable change from the present state of things may 
be looked for when the Black Sea Conference, which has com- 
menced in London, has terminated. It is difficult to foresee what the 
issue will be; but it is pretty clear that the ironmasters anticipate a 
satisfactory solution of the weighty questions under consideration. 
This will account in a great measure for the buoyant feeling exist- 
ing in the trade. Probably in the next month the prospects for 
the year will have materially brightened, and important inquiries 
for finished iron wil! come into the markets from all the usually 

e customers of this district 

tis now the period when home buyers generally enter the 
markets with appreciable freedom, but so far no specifications of 
a apr ge have been given out by the railway companies. The 
make of pig is not reduced, but some little slackening is experi- 
enced in the demand, and prices are scarcely so firm. Plates are 
in good request. Bars, Xc., not active 

In the tin-plate trade there is not much further improvement to 
be reported, but the tendency is slightly in that direction. 

bout an average business is being done in the steam coal trade. 
There is no complaiut in regard to the demand trom the distant 
foreign markets, and prices are maintained, but the absence of 
French requirements is keenly felt. House qualities continue in 
good demand on local account. Keen competition is experienced 
in the coasting trade. 

Some important changes are taking place at the Abersychan 
Works, the property of the Ebbw Vale Steel, Iron, and Coal 
Company (Limited). Mr. Josiah Richards, who bas for many 
years had the management of the works, has resigned that posi- 
tion, owing to some disagreement with the directors and other 
officials of the company. In that particular part of the district a 
tolerable amount of activity is so far maintained. 

The returns of the trade of the local ports for the last month 
show some very favourable results as compared with the corre- 

mding period of 1869 The exports of coal during the month 
of December were as follows:—Cardiff, 194,349 tons, as against 
174,750 tons in December, 1869; Newport, 38,352 tons, against 
37,333 tons; Swansea, 46,817 tons, against 41,507 tons; and 
Llanelly, 3 65 tons, against 6135 tons. The shipments coastwise 
were as annexed :—Cardiff, 73,997 tons, against 61,629 tons in 
December. 1869; Newport, 67,334 tons, against 59.514 tons; Swan- 
sea, 18,302 tons, against 12 807 tons; and Llanelly, 12,042 tons, 
against 8553 tons. Cardiff exported also during the month 23,806 
tons iron and 4524 tons patent fuel; Swansea, 3566 tons iron and 
10,402 tons patent fuel; and Newport, 11,026 tons iron. 

The exports of coal during the last three years showa slight 
increase in some instances. From Cardiff the total exports were 
2,099.707 tons in 1868, 2,192,586 tons in 1869, and 2,301,761 tons 
in 1870. From Newport they were 339,238 tons in 1868, 335.958 
tons in 1869, and 385,386 tons in 1870; from Swansea 588,218 
tons in 1868, 585,968 tons in 1869, and 600,601 in 1870; and from 
Llanelly 128,737 tons in 1868, 126,663 tons in 1869, and 117,431 
tons in 1870. The shipments of coal coastwise during the same 
period were as follows :—Cardiff, 819,183 tons in 1868, 897,899 
tons in 1869, and 810,684 tons in 1870 ; Newport, 643,472 tons in 
1868, 775,880 tons in 1869, and 719,971 tons in 1870; Swansea, 
247,335 tons in 1868, 246,456 tons in 1869, and 213,889 tons in 
1870; and Llanelly, 181,790 tons in 1868, 148,652 tons in 1869, 
and 161,773 tons in 1870. 

Strong efforts are being made at Newport, Cardiff, and Swansea, 
to introduce street tramways, as adopted in London, Liverpool, 
&c. The Newport Corporation had the matter under consideration 
on Tuesday, but adjourned the discussion for a fortnight. 

An adjourned meeting in connection with the pro metal 
markets for South Wales was held at Cardiff on Wednesday. 
Mr. G. H. Banks, of the Pontyrinster Works, Monmouthshire, in 
the chair. It will be remembered that at a previous meeting held 
at Newport a committee was formed of the leading proprietors of 
the district with a view of making the necessary inquiries as to 
what support the proposed metal markets would have at the hands 
of the iron, coal, tin-plate, copper, and other interests. It is 
satisfactory to find that assurances of support came from numerous 
— and at the ting on Wednesday it was resolved that 
it was desirable to establish markets at Swanseaand Newport 
every alternate Wednesday and Saturday. A market will also be 
held at Cardiff upon a suitable day to be named, provided the co- 
operation of the coal interests of that port can be obtained. It 
was determined to further adjourn the meeting for a fortnight, to 
be then held at Newport, when it is expected that if the movement 
receives adequate support the date will be fixed for the holding of 
the first market, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE WAGES QUESTION—THE 
PROPOSED SWING BRIDGE ACROSS THE TEES—ENGINEERING— 
PRESENTATION AT MIDDLESBROUGH—PRICES OF IRUN. 


At the Middlesbrough weekly iron market on Tuesday there was 
a poor attendance. Little or no business was done, and although 
there was no change made in the quotations for pig iron the 
market was decidedly flat. All the smelters have plenty of orders 
at fair prices, and they are not at all disturbed by any change in 
the state of the market at present, 

I regret to say the manufactured iron trade does not improve 
much. Some of the railmakers are greatly in need of contracts, 
and cannot obtain them. Although there are several inquiries in 
addition to those I alluded to last week, there is nothing like 
sufficient work in the market to keep the mills occupied for any 
length of time. The production now in the North of England is 
very large, and in the course of a few months several new rail- 
making firms on Teesside will be in a position to execute exten- 
sive orders, notably the Britannia Works, Middlesbrough ; Jones 
Brothers, Middlesbrough ; and Jackson, Gill, and UCo., Middles- 
brough. I hear it is contemplated that finished ironworks will 
be established shortly above the old bridge at Stockton, cluse by 
the river side. There is a general feeling that until the war is at 
an end very little improvement will take place in the manufactured 
iron trade. 

In your last issue I expressed my approbation of the conduct of 
the men in the North of England for resuming their places at the 
puddling furnaces and mills on the faith that the wages question 
would be quietly settled by the Board of Arbitration, I regret 
to say the smiths, fitters, and pattern makers at Bolckow, 
Vaughan, and Co.’s works at Middlesbrough and Witton Park 
declined to work on Monday. They stated that when the advance 
of 5 per cent. was agreed upon early last year they did not get the 
full Lenefit of it, aud now, when a provisional deduction was 
agreed to by the Board of Arbitration, amounting to 
5 per cent., the masters had kept it off. Feeling that 
no more should; be kept off pending the decision of the 
wages question than had been put on twelve months ago, they 
seut a deputation to the Board of Arbitration. The board 
consented to this arrangement, and the men went to work on 
Tuesday. I understand the 2nd February next has been fixed for 
the arbitration of the wages question. Mr. Thomas Hughes, 
M.P., who has consented to act as arbitrator, will commence his 
investigation on that day. The question for him to decide is 
whether there shall be a reduction of five per cent. in the wages. 
The other matters hinging on the wages question will, I hear, be 
left to the standing committee of the board. 

The proposed swing bridge across the Tees, to which I have fre- 
quently alluded, is the chief topic of di ion on Teesside. The 
Middlesbrough Chamber of Commerce have given their aid to the 
corporation of that town, and are agitating for the bridge and a 
roadway across it as well as a railway. The opposition to the 
scheme 1s growing stronger at Stockton. On Friday night a 
public meeting will be held there, and it is very pr.bable that 
resolutions protesting against the bridge will be agreed to. 

Beyond the fact that a fair amount of engineering work is on 
hand for new works in course of construction in Middles- 
brough, engineers generally are not so busy as they ought to be. 
Some of the firms complain that they are very short of bridge 
contracts. In the marine department, however, there is great 
activity. On the Tyne and Wear there is plenty of work in all 
the shops, and on the Tees there is no lack of orders. At Stock- 
ton, Blair and Co., whose compound engines I have so often spoken 
of, made no fewer than twenty-five pairs of those engines last 
year, representing a total of about 3000-horse power. This firm 
have now about 1200 hands employed, and are turning out one pair 
of engines every fortnight. I know that they have orders ontheir 
books which will keep them working at this rate for several 
months to come. 

On Wednesday, Mr. John Gjers, who is leaving the Teesside and 
Linthorpe Ironworks, where he has been engaged several years, 
and during which time he has constructed some of the finest 
blast furnaces in the world, was presented with a costly gold 
watch and a silver tea and coffee service on behalf of the 
direvtors, clerks, foremen and workmen. The presentation was made 
by Mr. Hopkins. Mr. Gjers, who has erected blast furnaces, 
which are the property of Gjers, Mills, and Co., and which are 
situate a little west of the Linthorpe furnaces, suitably acknow- 
ledged the gift. 

The prices are as follows:—Pig iron, No. 1, 51s.; No. 2, 49s. 6d.; 
No. 3, 47s.; and No. 4, 46s. The prices of manufactured iron are 
as follows:—Common bars, £6 12s. 6d, to £6 15s.; best, or cable 
iron, £7 2s. 6d. to £7 5s,; best best, £8 2s. 6d. to £8 5s.; ship 
plates, £7 15s. to £7 17s. 6d; boiler do., £8 10s. to £8 12s. 6d.; 
angle iron, £7 to £7 2s. 6d.; rails, £6 5s. to £6 10s.; light rails, for 
collieries, £6 12s, 6d. to £6 14s.; slit nail rods, £6 12s. 6d to £7; 
puddled bars, £4 15s. to £4 15s. Oa wagons at works— four 
months’ bill, or cash less 24 per cent, 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE AT SHEFFIELD—THE HASLAND COAL PITS— 
TRADE AT THE HARTLEPOOLS—EXPORTS FROM THE MERSEY— 
IRON AND COAL IN CUMBERLAND —TRADE ON TYNESIDE—THE 
SouTER PoINnT LIGHTHOUSE—THE Mersty RatLwaAY— WORKING 
A NEW IRON FIELD NEAR ULVERSTON. 

THE heavy aimour-plate mills at Sheffield are still very well 
employed. Some large orders have been given out on Govern- 
ment account for gun barrels. Rails, points, axles, and almost 
every other description of railway material, are still in active 
demand. The Bessemer Steel Works are still very busy, and are 
pom to continue so. At Elsecar a new rail mill is nearly com- 
pleted. 

Mr. G. Senior, having got the Hasland pits into working con- 
dition, has had a coal-cutting machine made by Messrs. Barraclough, 
of Barnsley. . 

The rolling mills and other branches of the iron trade at the 
Hartlepools are fully occupied. 

The value of the British and Irish goods exported from the 
“—— last year was £81,794,578, as compared with £74,985,949 
in ’ 


A new foundry near the London and North-Western Railway 
at Workington has been commenced. The Ellen Rolling Mills 
Company at M ort has commenced manufacturing hoop iron. 
The Workington Hematite Company has four furnaces in blast ; 
the West Cumberland Hematite Iron Company four furnaces out 
of five. The Maryport Hematite Company has shipped 850 tons 
of its products for Rotterdam. At the works of the Solway He- 
matite Company the furnaces are nearly completed, and the com- 
pany is receiving consignments of iron ore, which are placed in 
depéts at the works for use when the furnaces are tapped. The 
Lonsdale Hematite Company at Whitehaven has commenced the 
foundations of a furnace with which it intends to begin business. 
Altogether the pig iron trade of Cumberland a to be ina 
healthy state. A fair amount is also doing in Cumberland 
coal trade ; several improvements are being introduced into the 
collieries of the Earl of Lonsdale. 

The iron shipbuilding trade of Tyneside continues well em- 
ae po Plant been shipped from the Tyne dock during the 

t few days for the Euphrates Powe 

The Souter Point lighthouse, which just been brought into 
operation, has been erected for the purpose of affording further 

tection to th e and the Wear. It will 
h will now be a stationary 








pr the of the 
supersede the Tynemouth Light, w! 





redone. The tower is 75ft. 9in. high from base to vane, and 
shows, at an elevation of 150ft. above high water, a revolving 
electric white light of great vriliiancy at intervals of 30 sec. The 
duration of each flash to each interval of darkness is in the ratio 


| of one to tive, thus giving five seconds fur the duration of each 


flash and 25 sec, for each interval of darkness. The lighting 
apparatus has been manufactured expressly for the purpose by 

essrs. Chance, of Birmingham. A lower light, also electric, is 
shown from the same tower at a distance of 22f+. below the upper 
light for marking dangers in Sunderland Bay. Directly 
this second light is opened trom seaward it willshow white, and sea- 
men will know that while it continues so they are on the line of Mill 
Rock; standing further into the shore it will change to red, indi- 
cating that they are then in the line of the Hendon Rock and the 
White Stones. This lower light is a novelty in lighthouse illumi- 
nation, on a principle adopted by the Trinity House engineer, and 
it is from the same electric spark as the upper light. ‘The elec- 
tricity for the production of the spark is generated by one of Pro- 
fessor Holmes’ magneto-electric machines, worked by a steam 
engine of 64-horse power indicated. The steam enyiue, boiler, and 
magneto-electric apparatus are all duplicated, to guard against 
accident. During foggy weather, a powerful fog-horn, also the 
invention of Mr. Holmes, will be sounded ; this horn is placed 97ft. 
seaward of the lighthouse at an elevation of 85ft. above high 
water, and it is blown by air compressed by the steam engine. The 
number of blasts will be two per minute, with an interval of 
twenty-five seconds. The works were designed by Mr. Douglass, 
engineer to the Trinity House. The fog-horn was supplied by 
Messrs. Buckett Brothers, of London. The steam engines and 
boilers were supplied by Sir Joseph Whitworth and Co. and the 
Fairbairn Engineering Company, Manchest 

The Liverpool borough engineer, Mr. J. Newlands, has recom- 
mended that the proposed Mersey Railway sch shall be opposed 
in Parliament. 

Explorations of an encouraging character have recently been 
made upon an extensive mineral property called Lowther Park, 
marked on the Ordnance map as Wilton Fell. The field extends 
over 300 acres, and contains an abundance of hematite ore, from 
which, with a comparatively small amount of imported ore, an 
=— quality of iron or Bessemer steel could, it is thought, be 
made. 














PRICES CURRENT OF METALS AND OILS. 

































1871. ! 1871. 
j4 ad £6 4) 06. £60 
Copper — Britis! | | Steel, Swedish faggot .. 0 0 0..0 0 0 
ton... \70 0 0..0 0 0; EOm cococccesecccoes 11438 6.2 OO @ 
Best Selected -|74 0 0. 0 O O°} Tin, Banca, percws..... 616 0..0 0 0 
Sheet....... -|4 0 0..76 0 0 Straights, fiune—cash. 614 0..615 0 
-|73 0 0..0 0 0! For arrival . ...... 610.63 0 
170 0 0..74 0 0) English blocks .. ...| 617 0..0 0 0 
eee -}000..0 0 0, Bars ....-seeeess» | G18 0..0 0 0 
Chili Hare .......-.. 40 0.6 0 0 Refined, in blocks.. | 7 4 0..0 0 0 
Do. refined ingot .. |6° 0 0..7! 0 O | Tinplates, prbx, 22. shts 
Yellow Metal, per Ib. ... | 0 ‘+e 007) IC.coke .. 0.150 
Iron, pig in scovland,ten | 3 11 49 cash. | 0.Lho 
Bar, Weich,in London | ¢ 0 ¥.. 710 0) 6.1 Yo 
Wales.| 6 7 6.. 612 6 6. 115 0 
Staffordshire} 715 0.. 8 5 0 6.018 9 
Rail, in Wales ...... 65 0..610 0 0.000 
Sheets, single in Lond.| 9 5 0..10 45 0 0..37 0 0 
Hoops, first quality ..| > 15 0..¥ 5 0 0..0 00 
Nailrods .......0e008) 7 7 t.. 715 0 Sperm, body ........ 0 0 0..0 0 0 
Swedish ............| 910 0..915 0 hale,South Sea, pale *6 0 0..°7 0 0 
Lead, Pig, Foreign pr.tu. 1/ 10 6.. 0 0 0 Yeliow... ow 3 0 0..0 00 
English, W.B. .... 2. {19 5 0.019 7 6 Brown ... 330 0..0 00 
Ovher brands ........|15 0 @..15 5 0 E. L. Fish 3 0 0.2 00 
Sheet, milled ........} 9 0 0...0 0 0 Olive, Gallipoli 4oo0.000 
2010 0..21 @ 0 Spanish . 4710 0..000 
1915 0..:0 10 0 Palus coos voce 8310 0...9 0 O 
700.000 Linseed ..........-. 3 0 0..30 5 0 
000.000 Rapeseed, English pale 4810 0..0 4 0 
Li eo, W.B. . 000.000 Brown .. ..++ «+. 4 O 0..4610 0 
Quicksilver, per bot ....|12 6 0..0 0 0 Foreign pale ...... 4000 OO 
Spelter, Silesian, per ton|17 19 0..15 0 0 Brown ........-5 47 00..0 0 0 
English V&3 ......|13 0 0..18 5 0 | Lard.... ..... «ee 70 0 0..52 00 
Zinc, ditto sheet........ 3210 0..32 15 @ || Tallow .........00000e. 36 0 0..0 0 0 
1871. | 1870. 1871. 1870. 
Per load 2£s£6| m4 load — 4s4n0444265 
ak oe cececeeesesel3 10 1310, 1L O13 O Yel. pine, per reduced CO, 
Quebec, redpine .. 315 415) 315 41 ja, Ist quality 18 © 91% 1810 19 10 
yellow pine... 4 0 410) 4 0 410 Qaddo. .. 1215 13 10 13 0 14a le 
St. John’s N.B.. yeh 0 0 @ 0} © v WU Ww) Archangel, yellow.. -1 1) 13 10 10 10 121% 
Quebec, oak, white.. 6 0 610/ 6 © 6 10 St. Petersburg, yel 12 0 1810 LL © 12 10 
birch -315 5 0] 4 0 5 vj Fimland.......... 7080 657 
elm 4550 4 9 510| Meme. oo00u T7098 
emel .. + 0 0 0 0} 0 O O | Gothenburg, yel. 8.01010!' 8 0 910 
Dantsic, oak - 5 5 615) 45 61)) 80° 810) OO Oy 
+ 315 4 0) 2.0 @ 0 | Gefle, yellow 1010 12 10) 9 O101 
Memel, fir + 3 0 4 0] 210 4s iv)| Soderhamn.... 81012 0) 8 0 910 
i sees + 8 3 310) 215 3 @|| Christiana, per C, 
Swedish +27 214) 2 6 2310) 1a0te. by 9 b one 6 12 10) 10 O12 10 
Masts, Queb. rd pine 4 0 5 5) 310 6 0 in, geilow .... 
yL pine 4 0 5 5| 4 5S 6 O}| Deck plank, unt.) Oooo 0000 
rapineO 0 0 0} 0 O O 0) per df din .. f 
Lathwood, Danta fm. 3 0 5 0/| 4 0 6 0 | Staves. per M. 
Peter's 4 0 510| 6 0 610 Quebecpipe ...... 72 075 0' 65 06719 
Sg temencingy BT sue ee . 20 8019 0 
Quebec, wht. spruce 12 10 17 1) | 12 1 lw tic, Crown... ; 
914 0/13 015 0 vel, | 270 0 1800 140 0 100 0 





SourH KENSINGTON MusEvuM.—Visitors during the week ending 
January 14th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 12,514; Meyrick and other 
galieries, 2100; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 4 p.m., Museum, 1754; Meyrick and other 
galleries, 91; total, 16,459; average of corresponding week in 
former years, 11,177. ‘Total from the opening of the Museum 


10,104,495, 
CoMPRESSED AIR MACHINERY FOR Use In Coat Mryes.—The 
advantages of compressed air hi i tion with mining 





in 
operations have been fully recognised, but the application of the 
system has just been carried out on alarge scale by Mr. P. wy oe 
mining engineer and manager of the Holmes and Masbro’ Coal 
Company. For pumping and hauling coal he has just put down 
some extensive machinery and pipes, isting of a pressing 
engine, being a double-cylinder steam engine with 18in. cylinders 
and 3ft. stroke, worked direct from the steam engine. These 
are placed on the surface. The air engine is placed within the 
mine at a distance of nearly one mile, and has two cylinders, each 
l4in. diameter, with a 12in. stroke, working two double-acting 
force pumps, 5in. diameter, with 12in. stroke. A large air 
receiver is placed on the surface near the compressors, and another 
near the air engine in the pit. The compressed air is conveyed in 
Zin. cast iron pipes. The discharge water pipes are 5in. in 
diameter, nearly 1000 yards in length, with a vertical lift of 
nearly 100 yards. The engines were first put to work on the 6th 
inst. in pumping water. The steam engine was worked at fifty 
strokes per minute, and for eight hours maintained a uniform 
pressure at both the surface and the underground receivers 
of 25 lb. per inch. The air engine was worked during the 
whole of that time pumping 160 gallons of water out with 
fifty strokes per minute, and without the slightest formation 
of ice at the exhaust. The working of the machinery was in the 
highest degree satisfactory, ving a valuable and excellent 
method of transmitting power long distances into coal mines where 
steam power is inadmissible, The air engine is also arranged so 
as coal, y means of the tail rope, a considerable distance, 
and will be used for that at the Holmes Pits in the course 
of the present month. \ suggests whether the principle 
could not be applied with advantage to locomotive traction in coal 
mines, and thus do away with ropes entirely, the loss of power 
in transmitting by the above means, Se ee ot oe 
being much less than might be e: © compressers, , 
&c., were made at Messrs. Pigott and Farrers, Old Foundry, 
Barnsley, who have been extensively engaged in production of 
such machiuery, but that for the Holmes Colliery is the largest 
they have attempted. The machinery and appliances have 
attracted a good deal of attention amongst the mining engineers 
and others in South Yorkshire, and there is very little doubt but 
= = system will be extended in that important mining 
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LITERATURE. 


English Guns and Foreign Critics. By Captain Vivian Derine 
Masenvre, R.A. Reprinted from the Proceedings of the Royal 
Artillery Institution. 

[SECOND NOTICE. ] 

Ir is now time to state the nature of the competitive 
guns the performance of which Captain Von Doppelmair 
professes to describe. The English gun had a bore of 9in., 
and a total length of chase of 125‘5lin.; outside, the gun 
was 154'23in. long; it weighed 12 tons 17 cwt. 3 grs. 12 Ib. 
The Krupp breech-loader had a calibre of 9°26in., a total 
length of chase of 157°56in., and of entire gun of 185-31in.; 
it weighed 14 tons 8 cwt. 1 qr. 13 Ib. Therefore the 
Krupp gun was in every way a bigger and heavier weapon 
than that with which it competed, being 3lin. longer in the 
chase, a quarter of an inch, nearly, longer in the bore, and 
1 ton 10 ewt. 2 qrs. 1 Ib. heavier. If there isany advantage 
to be derived from increasing the size of a gun—a point 
which we never yet heard disputed by intelligent artil- 
lerists —then it is certain that the Krupp gun was more 
powerful than its neighbour, and lally so in the fact 
that it possessed an increased length of chase, owing to 
which the powder gases had more time to act on the pro- 
jectile. Had its greater dimensions as compared with the 
English gun, consisted in a mere augmentation of weight 
or calibre, it might have been argued that the Krupp 
gun need not necessarily be more powerful than its rival ; 
the addition of over two feet and a-half of chase length is 
a totally different thing, and should, ceteris paribus, have 
increased the range of the gun and its power of punching 

lates. Every increase in the length of heavy guns is, 

Sasaeion attended with serious objections, because it 

renders the weapons more unmanageable. If it can be 

shown that the Krupp gun, although longer than the 

English gun, shot no better, then its augmented length 

must be considered, in drawing a comparison between the 

two, not an advantage, but a very serious defect indeed. 

The charge of the English gun was confined throughout 

the competition to 43 Ib. of English large grain rifle 

powder—R. L.G. The powder charge of the Krupp gun 
was, as we shall see presently, varied many times. In 
order to test the guns, shields were provided, which Captain 

Majendie describes minutely. It is unnecessary that we 

should say more than that they consisted essentially of 5in., 

6in., 7in., 8in. and 9in. plates, mounted on backing, so as to 
resemble a section of a ship’s broadside. 

It has been claimed for Krupp’s steel breech-loaders 
that they are excessively accurate; whether this is or is not 
true of the field-pieces used by the Prussians in the present 
war we shall not stop to consider. The statement was 
certainly not true as regarded the competitive naval gun. 
Practice commenced on the 3lst of March, 1868, when 
seven rounds of Gruson’s and Krupp’s steel projectiles, 
coated with lead to take the rifling, were fired with charges 
of 46°3 lb. of Prussian powder, at ranges of 1028 and 
782 yards. Short as the ranges were, only four projectiles 
out of the seven struck the targets without ricochetting, a 
result which, as Captain Majendie very properly adds, “ is 
hardly compatible with Captain Von Doppelmair’s state- 
ment that the Krupp gun had a very satisfactory accuracy.” 
The result of the seven rounds was disastrous to the re- 
putation of the gun. It could not get a projectile through 
even the Gin. plates. The Prussians knew without trying 
the English gun that it could do better than this. The 
naval authorities could not be expected to accept a gun 
which Von Doppelmair admits “could not satisfy the re- 

uirements of coast and murine artillery.” Three expe- 
ients might be adopted to increase the power of the gun. 

In the first place stronger powder might be used, in the 

second larger charges, and iu the third some of the lead 

coating might be taken off to facilitate the passage of the 
shot through the rifled chase. In the end all these plans 
were tried, but the committee began by augmenting the 
charges, first to 49°5 Ib., then to 53 Ib., and again to 55 1b. 
The velocities being increased to 1151°6ft., 1170°9ft., and 
1184°7ft. per second ; but then the accuracy fell off. The 
gun shot worse than ever, and it was decided that it could 
not use more than 49°5 lb. of powder. A few rounds were 
fired with a reduced lead coating, but the lead stripped off, 
and the shot turned head over heels, so this method of 
improving (?) the gun was abandoned at once. It was 
then decided to try English powder, and the result is very 
instructive. The breech mechanism gave out at once ; the 
use of English powder was immediately abandoned, and 
totally new breech mechanism was putin in the place of that 
broken. The English gun was then tried, and Captain 

Von Doppelmair admits that “it evinced a considerable 

superiority over the Prussian gun for use against armour 
lates.” Arrived at this point in his narrative, Captain 
ajendie stops to point out the nature of an error into 

which Captain Von Doppelmair fell when he stated that 

“the selection of the energetic powder—R. L. G.—for the 

English 9in. gun was nece: in order to obtain high 

initial velocities with the comparatively short length of the 

gun.” Captain Majendie’s reply to this statement is one of 
the least satisfactory parts of the brochure. He confines him- 
self to contradicting the statement point blank, and reserves 
the full discussion of the subject; but he does not again 
refer to it in any way that can be considered clear and satis- 
factory. The true answer to Von Doppelmair’s statement 
lies in the fact that with pebble powder even better results 
are got from the English 9in. gun than can be had with 

R.L.G. It is true that at the time Captain Majendie 

first wrote his pamphlet, he might not have been in posses- 

sion of facts more recently ascertained in connection with 
the use of pebble powder, although this point is not quite 
clear, as the reprint before us only bears date 1870; but, 
even admitting that he knew nothing when he first replied 
to Von Doppelmair, he must have known all about it 
before the reprint was issued, and it is to be regretted that 
he did not demolish that gallant officer by a footnote. 

ha the sore straits o = = have seen that the 

rupp party were brow the suggestion to t 
Russian prismatic anon hailed with eutiafaction 
With its own powder the gun was practically useless ; 


English powder it was unable to stand. The prismatic 


powder was tried accordingly, and, with charges of 52 lb., 
the results were, 2 the whole, satisfactory. The gun 
shot straight with this charge, and the initial velocity with 
a light Krupp steel shell weighing 279 Ib., reached 1413ft. 

r second. The Gruson steel shot were made as like 

alliser projectiles as possible. After more than a 
month’s private experiments the Krupp gun once more 
took the field on the 7th of July, 1864, against its English 
rival, The effect of the changes made was such that the 
Krupp gun had, as our author very clearly shows, a theo- 
retical Ballistic efficiency about 30 per cent. greater than 
the English gun. The Prussian official reports admit a 
theoretical efficiency 20 to 21 per cent. greater than the 
English gun. Let us see whether the results obtained 
correspond with the theory. 

The first round fired by Krupp, with 53 Ib. of Ruasian 
powder and a Gruson shell, did not penetrate the 8in. 
target. In the second round a Krupp steel shell struck 
the Sin. target, and got through; but Captain Von Doppel- 
mair justifies the charge of disingenuousness we have 
brought against him by omitting to state thatthe shell struck 
exactly on the junction of two plates. In the third round 
a Gruson 336 lb. shell did just what the Woolwich gun, 
firing 43 Ib. of powder and a chilled 250 Ib. shell, has 
done—that is to say, it got through. Round four was a 
failure, the lead coating stripping and the shot ricochetting. 
Round five stuck in the target, going partly through the 
inner skin. Round six was a Krupp steel shell, which 
stuck in the Qin. plate, penetrating 5in. into the wood 
backing. In round seven a Gruson steel shell was fired 
from the English gun, and penetrated about 24in. into the 
wood backing. Round eight was a Palliser shell fired from 
the Woolwich gun ; it penetrated about 4in. into the wood 
backing of the 9in. target. So far the English gun did 
just as well as its rival. “What then,” asks Captain 

f{ajendie, “ had become of the large theoretical superiority 
of the Krupp gun—of the 18 to 53 per cent. excess of ballistic 
power? It had become absorbed oan by the inherent 
disadvantages of the system.” e cannot help agreeing 
with Captain Majendie that the “ result was as distinct, 
a substantial victory for the Woolwich system as would be 
a dead heat between two horses of which the smaller was 
heavily handicapped.” And yet, in the face of these 
results, and with all the facts before him, we find Captain 
Von Doppelmair coolly asserting “that the Prussian gun 
can pierce the 8in. target with a surplus of power.” 
Our author deals concisely and ably with the results of 
these rounds aud Captain Von Doppelmair’s criticisms; 
but we must hasten to say something of another trial 
which took place on the 4th of August, 1868. The Prus- 
sians first fired a large capacity Palliser shell with thin walls 
—and therefore not well adapted for penetrating plates— 
against one of the targets, and having satisfied themselves 
that it was not as efficient as a small capacity shell, they at 
once proceeded to put the Krupp gun firing small capacity 
shells, into competition with the Woolwich gun firing large 
capacity shells. It would be impossible to devise a more 
unfair system of test. Five rounds were tired from the 
Krupp gun and two from the Woolwich gun, one of the 
two with an experimental shell which had been expressly 
reserved from the competition by Sir William Arm- 
strong’s agent, and which was tired in his absence, 
and in flat disobedience of an order made by the 
Prussian committee. Three of the Krupp rounds were 
thrown out of the competition—two because they missed 
the target, and one because it struck on and exploded an 
old live shell sticking in the target. The results of the 
trial are criticised at length by Captain Majendie. They 
amount to little or nothing—one steel shell only fired from 
the Krupp gun struck the 7in. plate in a sound place, and it 
went fairly through. The two shells fired from the English 
gun both penetrated the plate and burst backwards; so did the 
Gruson steel shell. But unsatisfactory and indefinite as were 
the results of this trial, the Prussian committee determined 
to stop here and make their report. The representatives of 
the English gun urged that it had never yet fired a single 
round with the small capacity chilled shell specially intended 
for use against targets. In the face of this protest, in the face 
of the facts the committee made its report. Need we add 
that it was favourable to the Krupp gun? Four months 
were allowed to elapse, and then, when the report had been 
sent in, and, we presume, adopted, firing was resumed; and 
as little harm could then be done, the English gun was 
fired with its proper projectile—a small-capacity chilled 
shell. Only two rounds were fired, but dene two de- 
molished the reputation of the Krupp gun. The first shot 
smashed right through the 7in. target, but the second shell 
did yet more execution. It hit the target on a perfectly 
sound place, split the plate right across, blew off a piece 
4ft. 4in. x 3ft. 3in., drove in the backing and skiu, leaving 
a terrible wound in what would have been a ship’s side. 
“Tn other words,” says our author, “directly the English 
gun was fired with the projectile designed for use against 
strong targets, it not only equalled but surpassed its rival, 
notwithstanding the advantages—already more than once 
enumerated—which that rival enjoyed.” 

Captain Majendie considers at much length the ques- 
tions of comparative accuracy and endurance of the two 
guns, It is indisputable that the Prussian gun was under 
certain circumstances more accurate than the Woolwich 
gun, a point which Captain Majendie is not disposed to 
admit; on the other hand, however, the Prussian gun was, 
taking the results obtained with it as a whole, much less 
accurate than the Woolwich gun. Our author has been 
nowhere so happy as in the fifth and sixth sections of his 
work, wherein Captain Von Doppelmair is demolished 
These sections are devoted to the consideration of the 
relative cost and endurance of the Krupp and Woolwich 
guns. On the first point Captain Von Doppelmair is dis- 
creetly silent. As a matter of fact, the on gun cost 
£3450, the Woolwich gun but £1500. Our author com- 
mences his sixth section with the following paragraph :— 

Hitherto, as we have seen, Captain von Doppelmair has con- 
trived so to confuse the issues as to convey a superficial impression 
a throughout the ——- Tegel a merely did a gor 

rove superior to a particular English a 
| the FR Sctes eeten of heavy et otenes established on that 
occasion a complete superiority at all points to the English system 





of heavy rifled ordnance. Directly the knot which Captain von 
Doppelmair has so elaborately tied is disentangled, his argument, 
as we have seen, falls to pieces. In the same way, when we reach 
the question of the relative endurance of the English and Prussian 
guns, Captain von Doppelmair, instead of strictly limiting the 
comparison to the respective merits of steel and coiled wrought 
iron as materials for ordnance, and eliminating as far as ible 
all conditions foreign to the comparison, proceeds to envelope the 
subject in so much smoke and darkness, that the difficulty of see- 
ing one’s way toaclear and just conclusion becomes greater, if 
possible, than ever. Captain von Doppelmair’s attack at this 
point partakes ;of the character and confusion of a midnight 
sortie. It ought to have been an essentially plain, philosophical 
discussion. For it may be said that herein resides the funda- 
mental, the permanent, and characteristic difference between the 
two systems of ordnance, and here, if anywhere, temperate and 
judicial criticism was desirable. 

He then proceeds to give particulars of the endurance 
test to be sustained by both guns. This consisted of 600 
rounds, fired with battering charges of 43 lb. of R. L. G. from 
the English gun, and 531b. of prismatic powder from the 
Prussian gun. No artillerist need be told that such a 
comparison is worthless, English powder exerting a strain 
of about 9 tons on the square inch—more than Russian 
powder. Having dealt with this point, Captain Majendie 
goes on :— 

Finally, the endurance test of the Prussian gun was conducted 
in, to say the least, a most extraordinary manner. Captain von 
Doppelmair states that, ‘‘after 430 rounds, a guttering, 22 milli- 
metres long, appeared at the bottom of the vent. The metal at 
the bottom of the vent was on this account removed spherically to 
a depth of 75 millimetres ; but as the guttering again appeared 
after the subsequent thirty rounds, the metal was further re- 
moved toa depth of 25 millimetres. At the 176th round the 
breech-piece was also damaged, as before described, by a few 
rounds of English powder fired experimentally, and had to be re- 
placed with one of ‘‘ somewhat different construction, and a new 
Broadwell ring.” Captain von Doppelmair also states that some 
further partial failure of the second Broadwell ring occurred after 
445 rounds had been fired from it. Further, after 662 rounds, a 
serious crack, 267 millimetres long, ultimately copeenet in the 
chamber of the gun, which was developed another 90 millimetres 
by fourteen more rounds. ‘‘After,this,” says Captain von Doppel- 
mair, “the trial of endurance, which the gun had hitherto 
sustained in the most brilliant manner, was discontinued. 
What conclusions, then, may we draw from this test for endur- 
ance of the Prussian gun? These: That with a mild powder, a 
rear vent, careful nursing, the prompt application of tools to any 
incipient injury, a single Krupp gun can be made, at an extrava- 
gant cost, to exhibit a very fair, but by no means extraordinary 
endurance. And behind all this is the significant fact that the 
weights and dimensions of the Krupp 9}in. gun have, since these 
Tegel trials, been increased from 144 tons to 164 tons. The weights 
now adopted for the different calibres of Krupp guns are given in 
the table at p. 36. Why, we may ask, has this increase of weight 
been made if the Tegel trials where wholly satisfactory? Mr. 
Krupp surely would not add two tons of steel for mere caprice. 

When we come to consider the nature of the treatment 
received by the English gun, we cannot resist the conclu- 
sion that the committee were determined that it should 
have no favour whatever. The gun was fired with 43 1b. 
of strong powder and a forward vent. The gun failed ; but 
where? Exactly in that part where the advocates of steel 
would make us believe the best material for resisting 
strains was to be found. At the 

203rd round a crack appeared in the steel tube. Was this crack 
(which Captain von Doppelmair states expressly was small in the 
beginning and less than that which first appeared in the Krupp) 
at once cut away, likethe crack which twice appeared in the Krupp 
gun? Notat all. The firing was continued for another seventy- 
eight rounds with battering charges, and thirty rounds with 
reduced charges, until the injury had become developed to 
such an extent that it was impossible to repair it except 
by the removal of the gun to the factory for re-tubing. 
Such removal the Prussian authorities refused to sanction. 
They informed Sir William Armstrong that he might cut out 
the crack if he could on the ground, as Mr. Krupp had done ; but 
the permission was worthless, because it came too late. It is 
important to put this matter in aclear light. What had ve yam g 
then, was this: A crack appeared in the English gun, which could, 
like the crack in the Krupp gun, have been readily removed at 
first, but, after the existence of the injury was well known to the 
commission, it was developed by continued firing to an extent 
beyond the possibility of repair, except with larger mechanical 
appliances than were available on a practice ground. When a 
similar crack appeared in the Krupp gun its removal was at once 
authorised—a proceeding, as we have seen, which was also success- 
fully repeated on a second occasion. The flaw in the Krupp gun 
was precisely similar to that in the English gun, and originated, 
as did that in the latter, at the vent. The treatment of the two 
guns under these circumstances should have been exactly the 
same. It was, however, as different as possible. The Krupp gun 
was promptly and efficiently repaired ; the English gun was not 
repaired at all, but subjected to about 100 more rounds of heavy 
charges, and with a severe powder, after which repair on the 
ground—the only repair permitted—had become impossible. 

We have said enough to indicate the general nature of 
Captain Majendie’s pamphlet. We have no hesitation in 
considering it, as we have already stated, a most valuable 
addition to the literature of gunnery. Nor is it possible to 
avoid the conviction that unprejudiced men will find in 
its pages good reasons for aiding, with all that weight 
which the known absence of prejudice imparts, those who 
resist the attempt now being made to commit this country 
to a course of experiments intended to inaugurate an era of 
steel breech-loading guns. The attempt is supported by 
no really well-known and disinterested engineer or artil- 
lerist. It originates with so many Von Doppelmairs, who, 
to use Captain Majendie’s words, “waving a garish light, 
and pointing to a few imperfect continental experiments, 
invite us to leave the terra firma of our own experience 
and migrate to the terra incognita of steel.” We have the 
best heavy guns in the world, and we venture to hope that 
no amount of party clamour can unsettle the national 
faith in their merits; at least until the use of steel is advo- 
cated by more ingenuous writers than those with whom 
Captain Majendie has dealt. 

Railways. Returns by the Board of Trade. London. 1870, 

A FEw weeks since we noticedin Tue Encryrer the Board 
of Trade railway returns for 1868, published some twenty 
or twenty-one months after the date to which they were 
made up, and more than a year after allowance of ample 
time for their compilation. The returns for 1869 have 
been published in the early part of the current year, which 
is a great improvement upon the discreditable delay with 
which some party or parties concerned have been charge- 
able for a number of years past. It is satisfactory to know 





that, under improved arrangements, the publication of the 
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returns may be expected henceforth in the first half of the 
year following that to which they relate. 

But if the returns before us are a specimen of what we 
are to expect under the improved régime, the practice of 
oo these returns will be one more honoured in the 

reach than the observance. If they had been prepared 
in almost any accountant’s office, or in any banking or 
mercantile house, we feel persuaded that every clerk that 
had been concerned with the document would have re- 
ceived marching orders immediately on the principal’s dis- 
covering the numerous egregious blunders it contains. Mr. 
Bright, the late Fresident of the Board of Trade, was long 
absent on sick leave, it is true, but surely it was never his 
function to check and compare columns of figuresand totals; 
and there should be other supervising functionaries in the 
railway department canable of preventing its being brought 
into contempt. This return should never have been priuted 
at all; but the next best thing to have done, perhaps, would 
have been—after the expense of printing at the public cost 
was incurred—to have disposed of the entire impression as 
waste paper. This may seem a strong condemuation, but 
it is not too strong, unless the astounding discrepancies be- 
tween the returns published by the board for 1868 and 
1869 admit of explanations which are not given, and which 
cannot be conceived of by outsiders. In a summarised 
statement on the last page of the returns for 1869 the com- 
parative statement is printed in clear figures, doubtless 
from the “ copy ” supplied to the printer, and the proof cor- 
rected by the copy.—Capital authorised of the railways in 
the United Kingdom: — 1868, £615,445,618; 1869, 
£609,267,653. Decrease, £6,177,965. 

The difference is not printed in the return, but how the 
other two amounts could have secured the imprimatur of 
the Board of T'rade statistical authorities passes compre- 
hension. The “general summary,” neatly printed in three 
divisions, does not give a comparative statement, as usual, 
with the preceding year, but the figures for 1868 are worth 
recalling. The returns for the two years issued by the 
board give the following figures of goods’ traffic in 
minerals and merchandise carried :—. 

England and Wales. Scotland. Treland. Total. 
Tons Tons. Tons. Tons. 
1869 ., 16,777,975 «. 9,638,452 .. 1,154,782 .. 27,571,109 
1868 .. 106,633,218 .. 18,159,713 .. 1,828,075 .. 126,621,006 








Decrease 89,855,243 e 8,521,261 .. 673,293 .. 99,049,897 


Receipts for goods traffic, United Kingdom :—1869, 
£22,263,817 ; 1868, £21,625,050; increase, £638,767. 

How these things can be, that a hundred millions tons less 
been carried, and £638,767 more have been received for 
carrying the smaller quantity, it is for the Board of Trade 
to explain. The explanation may possibly be that certain 
companies did not send in returns of the goods and 
minerals carried ; if that was so, “no information” should 
have been entered in the detail columns, and an utterly 
worthless summary should not have been attempte. No 
shortcoming or misdirection on the part of companies 
however, can possibly justify or palliate such blunders as 
that conveyed in the statement that in 1869, as compared 
with 1868, there were 721 miles more of railway open in 
Treland and forty-two miles less open in Scotland! These 
errors the returns actually exhibit. 

It may be seen that the figures relating to capital cannot 
be quoted with safety. Assuming the total authorised 
capital at 600 millions sterling, it may be interesting to 
notice that twenty years since—in 1849—the capital ex- 
pended in railways open for traffic was £199,000,000. The 
great companies have so many leased lines and lines 
worked by them, that it is not easy to set down the total 
stock, share, and loan capital in which they are concerned. 
The “authorised” share and loan capital of a few of the 
more important companies at Dec. 31st, 1869, was as fol- 
lows :— 


£ 
Great Eastern .. oc oc «+ «+ «8 s+ of oF eco 27,983,022 
Great Northern co 06 of ce os 06 c@ «+ op BU 776,161 
Great Western... e 8 Or 66 ge @ 5 9,698 





Lancashire and Yorkshire aA So «6 08 se 90 oa 
London and North-Western) se os «2 «+ 8 os 
London and South-Western ee ee ce ve ee 








London, Brighton, and South Coast.. .. .. «2 «. 20 246,667 
London, Chatham, and Dover we e «+ 18,194,955 
Manchester, Sheffield, and Lincolnshire.. ee 15,745,764 
Metropolitan .. co ce ce 08 c6 cc co co  %,666,666 
” and St. John’s-wood .. ee «+ «2 os 998,000 
os District .. se oo «2 ce ce co ce 5,000,000 
Midland oo os es «6 @@ 068 of «s 6 op GORGSI 
North-Eastern .. oc oo oc oc o of cf co ce 45,643,483 
Bouth-Easterm .. cc «+ co cc co 08 v8 cf “eo 
Caledonian ae (6b Oh ce GG Ob Ser at 
Glasgow and South-Western .. os «2 se os 
Great North of Scotland .. «cs «se oo ce cco ce 9, 3€ 
Teigmiama .. «c co so 00 06 ce ce co ce ge 970,608 


Hosth Bettiah <0 .. + ce «6 of os 24,416,692 
Great Southern and Western of Ireland.. ee ee 6,340,905 
Midland Great Western of Ireland... .. «2 «2 «. 4,153,967 
The second division of the returns relate to mileage and 
traffic returns. The total miles open at the end of 1869 
are stated at :— 





England and Wales .. «2 «+ «+ oe «6 8 of + 10,773$ 
Gootland .. ce op so co cf cf co cf ec ec ce $507 
Teclamd 4s cc cc 00 00 00 ce 06 06 «0 0c co L075 


els. xe. cs i ee «<<. Bie 


In 1849 there were 6032 miles open, The passengers 
conveyed in 1869 were :— 


Season and periodical 
ticket holders, 
England and Wales 268,895,527 .. .. e« 63,879 
SOG: 6s ce ov co ce de GRO cs 26 ut 20,828 
EROIMDG co cc ce os se ce IRSOBGTT co co co IRO00T 





305,668,071 96,214 

The returns carry on their face evidence that they are 
in this also imperfect and defective. In relation to the 
number of season ticket-holders, for instance, the South- 
Eastern Company has no return of the number of its 
season ticket-holders, and that company has a larger 
amouut probably of that description of traffic than any 
company in the United Kingdom. Its revenue from this 
source was in the year £79,018; that of the Brivhton 
Company was very nearly equal to it, having been £78,565; 
the London and South-Western took £71,096 for season 
tickets. Further, as regards the defectiveness of the 


companies is, “ No information.” The gross receipts in 
1869 were :— 








Passenger traffic. Goods’ traffic. 
England and Wales.. .. «+ £15,934,647 «+ £18,761,338 
Scotlan oe re oe 1,711,548 .. .. 2,676,809 
Treland., .. «co os oe 1,165,309 oe oo 822,670 
18,811,504 22,263,817 


18,811,504 


a ee a ee ee ee 
In 1849 the total traffic receipts amounted to £11,683,800. 
In 1869 passenger trains travelled 81,073,231 miles, and 
goods trains 76,291,296 miles; total, 157,532,255 miles. 
The third and last division of the return relates to 
working expenditure and rolling stock. At December 31st, 
1869, the companies possessed rolling stock as below :— 


Passenger Total, including 











Locomotives. ‘Carriages. WD other carriages. 
England and Wales... 7431 .. 17,148 .. 197,205 
Bentiand «s «cs oo B91 «s Sass oe 40.836 
Ireland sc «co ow SOE os TR os 6,835 
Total .. .. 9108 20,653 .. 244,876 .. 290,055 


There has been a proportionate increase in the different 
classes of rolling stock. The total of all sorts in 1868 was 
281,461, agaiust 290,055. The locomotives are about three 
to every five miles, and each runs an average of 17,500 
miles per annum, earning about £4500. 

The working expenditure included, amongst other items, 
£3,898,446 for maintenance of way and works; £5,339,119 
for locomotive power; £1,772,940 for repairs and renewals 
of carriages and wagons, with other charges making up a 
total expenditure of £20,780,078. The gross receipts 
from traffic and other sources were £42,695,927, which 
left the net receipts £21,915,849, or 51 per cent. 
of the gross receipts, and 49 per cent. for work- 
ing expenditure. From 1842 to 1845 inclusive, the 
working expenses, rates, and taxes, amounted to 40 
per cent. of the gross receipts; from 1846 to 1851 inclu- 
sive the proportion was 42 per cent. From that year 
the working expenses have fluctuated between 45 and 
504 per cent. The percentage of profit upon capital re- 
ceived was 4'22, in 1869, which has only been reached in 
five different years since 1847, when the percentage of 
profit was 4°69, 
Allegorical Sheet Almanac, designed by E. H. Corsourp. 

Printed in colours by J. Nicholson, Bradford. 

Tuls is a very remarkable almanac. Mr. Corbould has 
spent a great deal of pains on its elaborate allegorical 
design. As to its printing, we have seen no specimen of 
provincial colour-printing to compare with it. It is quite 
free from the garishness that generally offends the eye in 
chromo-lithographs; the colours are deep, mellow, har- 
monious, and soft, and the almanac part of the design so 
subordinate, that the print becomes really an allegorical 
picture, whilst it is a triumph of lithographic art. 








Specifications as bases of Patents. By Witttam SPENCE, Assoc. 
Inst. C.E., Patent Agent. Author of “A Treatise on the 
Specification of a Patent,” &c. London, 8, Quality-court, 
Chancery-lane. Manchester: Wrigley and Dawson, 1, Market- 
lace. 

Iu the pamphlet before us Mr. Spence advocates an official 

examination of all final specifications of patents, not with 

the view of ascertaining the novelty or utility of the in- 
vention, but to guaid against any material deviation from 
the invention, as defined by the provisional specification; 
any looseness or intentional vagueness of description; and 
finally, to prevent excessive claims. To do this satisfactorily 
it is of course necessary that the provisional specifica- 
tion shall give a clear idea of the invention, otherwise 
it would be impossible to decide whether the improve- 
ments as described in the final specification are sub- 
stantially the same as those which formed the subject 
of the provisional specification. Thus, in the opinion 
of many—the author included—who consider that 
examinations of provisional specifications should be more 
thorough, it has become necessary to have the work done 
by some person or persons who can give more attention to 
it than is consistent with the other official duties of the 
law officers of the Crown. Such persons should be better 
qualified to judge of inventions, when stated in the broad 
and general terms which it is quite legitimate to employ 
in the framing of these documents, and, consequently, they 
would be better able to secure accuracy and distinctness 
therein. At the same time Mr. Spence thinks it advisable 

“that there should be an appeal to the law officers of the 

Crown; and it appears reasonable to suppose that their 

‘legal experience and skill’ would enable them to deal 

satisfactorily with appeal cases, because in such cases they 

would be called upon to act judicially, and would be rea- 
sonably well-informed on the scientific points involved 
which might be laid before them by the first examiner.” 
This suggestion, that patent specifications should be sub- 
jected to a careful examination of this kind, is perfectly 
consistent with the well recognised principle of law that 
the specification is to be considered as the consideration for 
the bargain between the public and the patentee. If the 
public, on the one part, agree to give certain benefits or 
protection to the inventor, on the other part, they are 
clearly justified in seeing, through their representative, 
that the consideration is good and proper. But the success 
of such a system would depend almost entirely on the 
capabilities of the examiners, and this is a point about 
which there must necessarily be some hesitation. We are 
unable to devote more space to the consideration of this 
little pamphlet. We have alluded to the leading topic 
contained in it, but the reader will find a good deal to 1n- 

terest him besides—tor instance, the description of what a 

specification should be to form an adequate consideration 

for a patent, the nature of the provisional specification and 
the comparison between our law and that of other countries. 





SoutH Kensincron MuseuM.—Visitors during the week ending 
January 21st, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 11,337 ; Meyrick and other 
galleries, 1800; on Wednesday, Thursday, and Friday (adimission 
6d.), from 10 a.m. till 4 p.m., Museum, 2125; Meyrick and other 

ries, 128; total, 15,390; average of corresponding week in 





returns, the only entry opposite the names of many of the { 


rmer years, 11,660. Total from the opening of the Museum, 
10, 119,885 





THE SWEDISH METEORITES OF 1869. 


ProressoR NoORDENSKJOLD, of Stockholm, has published in 
the current number of “Poggendorff’s Annalen” a most 
interesting description of the meteorites which fell at Hessle, 
near Upsula, on New Year’s Day, 1869. The noise attending 
their fall was sufficiently loud to be heard at Stockholm, and 
was attributed to the explosion of a powder mill or a nitro- 
glycerine factory. To those in the immediate neighbourhood of 
the fall the report was succeeded by a noise resembling the 
rumbling of wagons ; others, again, heard a sound like the low 
note of an organ, the whole lasting some minutes. The sky 
was covered with featherlike clouds, and many persons observed 
smaller clouds, which at each report were visibly shaken, and 
which are assumed by the author to consist of dense gases 
which often accompany meteorites. The fall of the stones was 
witnessed by several persons. One man fishing in the Milar 
Bay heard the explosion, and saw immediately afterwards a 
stone fall almost vertically on to the ice, dig a hole three to four 
inches deep in it, and then bound off in a southerly direction. 
When picked up it had still the warmth that an object exposed 
to a bright summer sun would have. Another fell within six or 
eight yards of a woman, rebounded a foot into the air, and 
broke in several pieces. They were scattered over eight parishes, 
Hessle lying in the centre, and varied in size from two pounds 
to one zrain, the smaller stones falling to the south of the larger 
ones. The stones themselves resemble those that fell at Aussun 
and Clarac on the 9th December, 1858. On the surface they 
are black, within grey, and so porous that they cling to the 
tongue ; in fact, they have so loose a structure that the greater 
part of them would have been destroyed by the fall had not the 
snow covered the ground. It is concluded from this that they 
have at no time undergone the fusion demanded by Laplace’s 
theory, but have been formed by aggregation in space. The 
material of the stone consisted of round, usually microscopic, 
siliceous granules, which occasionally have a diameter of 2 mm., 
intermingled with irregular broken bright metallic particles, the 
whole being held together by a greyish-white porous material, 
which could be readily isolated on breaking up the stone. These 
ingredients were analysed collectively and separately, and 
showed the stones to'be made up of about 20 per cent. of 
nickeliferous iron, of the formula Fes Ni, associated with a little 
schreibersite and chromite ; a variable quantity of iron sulphide 
or troilite ; ‘a trace of carbon, probably in the form of hydro- 
carbon, and of salts soluble in water; about 10 per cent. of 
labradorite or anorthite ; about 37 per cent. of olivine; and 
23 per cent. of the acid silicate of iron and magnesia, known 
under the name of shepardite. Though resembling in many 
ways stones that have fallen at other times and localities, in one 
respect the Hessle fall stands alone in elucidating in a new and 
most interesting manner the cosmical phenomena attending the 
formation of these remarkable bodies. When collecting the 
stones which fell in the parish of Arné, in the island of the 
Miilar, Mr. Lindstrém learnt from the villagers that several of 
the stones which fell on the ice in their neighbourhood rapidly 
crumbled away to a black or blackish-brown powder, forming a 
mass with the snow water that resembled coffee grounds. 
Similar powder was met with on the ice at Hafslaviken in spongy 
masses as large as the hand, which floated on the water, and was- 
so loose in structure that it could not be held between the 
fingers, but had to be collected in a ladle and strained off. With 
great difficulty sufficient was secured for an examination by 
Professor Nordenskjéld, who found it to be made up of small 
round brown granules, enclosing metallic particles that could be 
extracted with the magnet. When ignited it burnt away to a 
reddish-brown ash. Heated in a closed tube it evolved a small 
amount of a brown liquid distillate. It contained about 99 per 
cent. of silicates of magnesia and iron, and 51°6 per cent. of 
carbon, 3°8 per cent. of hydrogen, and 157 per cent. ef oxygen 
(calculated fur the loss). These numbers point to the presence 
in this powder of an organic compound of the formula 
n.C,H, O02 The small stones lying near this brown powder 
were usually quite round, and covered with a black, dull, and 
often spongy crust. The particles of iron on their surface were 
always noticed to be bright and unoxidised, which would show 
that these stones have been heated in a reducing atmosphere. 
The author assumes that similar brown powder often, perhaps 
always, accompanies meteorites, though it is frequently con- 
sumed during the descent of the stone, and can only be observed 
when the fall occurs on snow-covered groun 





CaLiFornta is adding to its wonderful productions that of cork. 
A plantation of cork trees, made fifteen years ago, in the Sonoma 
valley, is progressing very satisfactorily. 

THE NorTH SADDLE LIGHTHOUSE.—The Chinese Government 
are now busy with a large scheme for lighthouses, extending over 
their whole coast, and the commencement has been made in 
earnest at the mouth of the Yangtsze river. We previously 
announced the completion of the Gutzlaff lighthouse, which has 
been found during the past year of great assistance to navigators, 
The second of this series of sea-lights has been erected on the 
most northern extremity of the North Saddle Island. This 
island, which is of plutonic rocks interspersed with large masses 
and veins, is nearly two miles long and one broad, having 
two peaks about 780ft. in height. A derrick was erected on a 
high cliff, and a small wooden bridge was constructed over a 
chasm at its side, so as to enable the materials to be quickly 
linded, and at once out of the reach of the sea. The bulk of the 
materials was transported in sailing craft from Shanghai, distant 
eighty-three nautical miles; whilst the Customs cruiser, the 
Kua-Hsing, was employed by the engineer on his trips of 
inspection and in the transport of the lighter portion of the 
materials, The greater portion of the landing was done’ with a 
native fishing boat that, having taken to piratical pursuits, was 
captured at the North Saddle on the occasion of her taking the 
engineer to survey the site for the lighthouse. To facilitate the 
landing a couple of small buoys were temporarily moored off the 
landing place. Natives were employed to carry the materials to 
the site of the lighthouse up a zigzig pathway, as this method 
was found cheaper than the construction of an inclined plane up 
which they could be drawn. The light keepers’ dwellings are 
detached from the tower, and afford accommodation for three 
Europeans with a couple of Chinese assistants. There is also a 
store room and engineer’s room, with detached outhouses. The 
roof is of corrugated galvanised iron in two spans ; all the gutters 
are internal ones, and are protected from typhoons by a hea 
coping of stone. The tower is of brick, with a massive plinth 
course of Ningpo stone, and the capping course is of Loochow 
granite set in Portland cement. The apparatus is a revolving 
catadioptric light of the first order, giving one white flash ev 
minute. The height of the focal plane is 273ft. above hig 
water spring tides, and in clear weather the light should be 
visible 234 nautical miles. This light is limited towards the 
East by the False Saddle, bearing S. 52 deg. E., and towards the 
West by the Elliott Islands, bearing S. 73 deg. W. The first landing 
took place on the 22nd April, 1870, and the light was exhibited at 
sunset on the lst November. The works were entirely executed 
by natives under a European foreman. This lighthouse was 
designed by and constructed under the superintendence of Mr. 
D. M. Hi m, C.E., the chief lighthouse engineer. 
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RAILWAY MATTERS. 


A MEETING of representatives of all German railway companies 
will take place t Dresden next month to settle their demands of 
indemnities for the use of their respective rolling stock for mili- 
tary purposes during the war. 

A PUBLIC meeting has been convened by the Mayor of London- 
derry for to-day, to take into consideration the reports of the 
Irish railway companies on the consolidation of the railways, and 
a low and uniform tariff throughout the country. 


Mr. A. B. Steward, of Newton Manor, has resigned the chair 
at the board of the Whitehaven, Cleator, and Egremont Company, 
an office which he has held since the company was formed. 
Mr. Jefferson, of Springfield, deputy-chairman, has been appointed 
chairman of the board. 

A SPECIAL general meeting of the Greenock and Wemyss Bay 
Company was held at Glasgow last week for the purpose of 
considering a bill to authorise the company to construct a branch 
railway at Upper Greenock to the Greenock and Ayrshire Rail- 
way, and for other purposes. 

THE extension of the Pembroke and Tenby Company’s line to 
the dockyard at Pembroke Dock has been completed, and is now 
open for traffic. The heavy machinery, stores, fuel, &c., required 
for the dockyard, instead of being carted from the Pembroke 
station or being brought by sea, will, by means of this extension 
line, be carried direct into the dockyard, and a large saving of 
labour and time will be the result. 

A MOVEMENT is now made in New South Wales for railway ex- 

ion on an ical principle. An experimental horse tram- 
way is to be laid from Goulburn either to Braidwood or to Queen- 
hegar. It will be leased by one or more persons, and is to cost for 
making £1200 to £1700 per mile. The cost of lines here hitherto 
has averaged £16,000 per mile, and it will scarcely be credited that 
the colonists are now paying interest per mile per annum at the 
rate of £500, after allowing for the railway receipts. 


THE Jtalie has reasons for believing that the Director-General 
of the Post-office at Florence has serious thoughts of utilising at 
once the Mont Cenis tunnel for the purposes of postal communi- 
cation between France and Italy. It is even stated that the tech- 
nical department of the tunnelling works has already been ques- 
tioned with a view to ascertaining whether the proposed measure 
was practicable, and if so, what time would be saved, and what 
greater assurance of punctuality and safety could be guaranteed in 
the event of its immediate adoption. 


THE traffic receipts of the Brazilian Street Company (Limited) 
for the month of December were very much less than for the 
corresponding month of the preceding year, owing entirely to the 
Olinda line having diverted, by the lowness of its fares, a very 
large proportion of those who were accustomed to spend three 
months in the neighbourhood of the company’s line, and pleasure- 
seekers whose object it was to travel the greatest distance at the 
smallest cost. Still, the regular traffic was steady and very good. 
The Caxanga extension has been retarded, owing to a piece of bog 
land, 110 yards in length, which had to be crossed ; but the com- 
pany hope to open the extension line at the ead of January. 


A FARMER recently sued the Great Western Company for loss 
arising from detention at the Foregate-street station, Worcester. 
It appeared that the occasion on which the detention occurred 
was a market-day, when the number of passengers might have 
been expected to be unusually large ; no special arrangements had 
been made for dealing with the extra traffic, and, according to the 
company’s own officers, the actual time allowed for stoppage at the 
station was the absurdly inadequate period of two minutes. In 
giving judgment for the plaintiff. his honour suggested to the 
company’s solicitor that “four minutes and not two should be 
allowed for the stoppage of a train at any principal station where 
there was, or was likely to be, a concourse of people, as on market 
days or the occasion of a festival.” 


THE following railway companies earned, in 1869, more than 
£50,000 each from the conveyance of minerals :— Blyth and Tyne, 
£81.666 ; Furness. £192,204; Great Eastern, £169,069; Great 
Northern, £437,669 ; Lancashire and Yorkshire, £408,556; Great 
Western, £1,013,260; London, Brighton, and South Coast, 
£76,137 ; London and North-Western, £1,147,829; Manchester, 
Sheffield, and Lincolnshire, £210,537; Maryport and Carlisle, 
£54,551 ; Midland, £860,102; Monmouthshire, £72,693; North- 
Eastern, £1,502.557; North Staffordshire, £128,140; South- 
Eastern, £50.038; Taff Vale, £264,489; Caledonian, £542,725 ; 
North British, £366,075; and Glasgow and South-Western, 
£229,787. The aggregate mineral traffic of the railways of Great 
Britain and Ireland for 1869 is returned at £8,388,421. This 
amount is, however, below the actual total, as some railway com- 
panies include minerals under the head of general merchandise. It 
will be seen that the North-Eastern has by far the largest mineral 
trafficof any British railway system. 


Ar the half-yearly meeting of the Manchester, Sheffield, and 
Lincolnshire Company at Manchester on Wednesday, Sir E. W. 
Watkin said :—‘‘ He had a Government return of working ex- 
penses on all the lines of the kingdom, from which he concluded 
that this company’s line was worked as cheaply as any other, ex- 
cept the Lancashire and Yorkshire, which was stated at 45°66 per 
cent., while this company’s was 46°57 per cent., the average of 
all being 47°93 per cent., and he found those of this company come 
up to 45°27, the Lancashire and Yorkshire heing 45°21. On com- 
paring the repairs and renewals, he found that those of the Lan- 
eashire and Yorkshire were more, while those of this company 
were less than the average. He thought this company deserved 
credit for this, considering the rough and heavy nature of their 
traffic, from severe gradients, curves, and matters of that kind, 
He reminded them that in a few weeks their line would be opened 
between Rotherham and Masborough, thus offering the shortest 
route between Doncaster and Sheffield and*the North of England, 
The company were not provided with loop lines or sidings suffi- 
cient for their present passenger and goods traffic, and the directors 
were in tréaty for some additional land for that purpose, which 
was desirable, that they might not have to reproach themselves 
with any casualty that might occur if these steps were not taken. 


THE examinations into standing order proofs have been resumed 
by Mr. Frere and Mr. Robinson. Before Mr. Frere, the following 
bills have this week complied with the Standing Orders:—The Scots- 
wood, Newburn, and Wylam Railway and Dock; the Northampton 
and Banbury Junction Railway ; the London and Aylesbury Kail- 
way ; the West Lancashire Railway ; the Fulham, Hammerswith, 
and City Railway ; and the following bills promoted by the Metro- 
politan Board of Works :—Metropolis Sewage and Essex Reclama- 
tion ; the Leicester-square Improvement ; the Purchase of Hamp- 
stead-heath ; and the Shoreditch Improvement. The Liverpool 
Tramways (No. 32) Bill has been postponed until the 6th proximo; 
and the Somerset and Dorset Railway Bill (extension to the Mid- 
land Railway at Bath) will be reported as not having complied. 
Brecon and Merthyr Tydfil Junction Railway, Bradford Canal, 
Lancashire and Yorkshire Railway (new works), Aire and Calder 
Conservancy, Great Western and Midland Railway Companies, 
Great Western Railway, and the opposed Midland Railway (ad- 
ditional powers). Before Mr. Robinson, the Dublin, Rathmines, 
Rathgar, Roundtown, Rathfarnham, and Rathcoole Railway Bill 
complied with the Standing Orders; also the East London Railway, 
the Lancashire and Yorkshire (Low Moor to Pudsey line), the 
Lancashire and Yorkshire and London and North-Western, the 
London and North-Western, and the Caithness Railway Bills. 
The Ely and Agmore Valleys Junction Railways Bill was post- 
poned; and the Prog a and Leith Tramway Bill was withdrawn. 
‘he Merionethshire way, the Edinburgh Street Tramway, the 


ical 





Ely and Ogmore Valley Junction Railway ; while the Yarmouth 
and Ventnor remained over, and the Windsor, Ascot, and Alder- 


shott will be reported as not ha com; 





NOTES AND MEMORANDA. 


THE Western Union Telegraph Company of America now owns 
52,000 miles of line, with 105,000 miles of wire connecting 3500 
stations, and has in its employ 7000 men. 


Tue Chinese have coal mines which they have worked for 
hundreds of years. 
pounding it to powder and mixing it with clay. Sometimes the 
powder is soaked with water, and laid around the fire, 


To clean oil painted surfaces, take a piece of soft flannel, put it 
in warm water, and squeeze it till it feels dry ; next dip it gently 
on to some very finely pulverised French chalk, and rub the 
painted surface with the flannel ; the effect will be the removal of 
all dust, greasy matter, and dirt ; the surface is next washed with 
a clean sponge and water, and dried with a piece of wash-leather. 
This method does not injure the paint like soap, and produces a 
very good result. 


WE are all of us familiar with the lime light produced by the heat 
of the oxyhydrogen jet impinging upon a pencil of lime. It now ap- 
pears that a prism cut out of the mineral dolomite will emit a light 
as powerful if not superior to the calcium light. The dolomite is 
made up of nearly equal parts of the carbonate of lime and 
magnesia, and the combination of these two earths produces 
effects superior to what can be obtained from either of them alone. 
The light is said to be suited for photographic purposes, especially 
for copying pictures. As dolomite is an abundant rock, its appli- 
cation for purposes of light may prove of peculiar value. 

PROFESSOR SONNENSCHEIN, of Berlin, has found that when glue 
in thick solution is mixed with tungstate of soda. and hydro- 
chloric acid is added, there is thrown down a compound of tungstic 
acid and glue, which, at from 86 deg. Fah. to 104 deg. Fah., is so 
elastic as to admit of being drawn out into very thin sheets. On 
cooling this mass becomes solid and brittle, but, on being heated, 
it becomes again soft and plastic. This material has been em- 
ployed as a substitute for albumen in fixing aniline colours in 
calico printing, and it has been tried in tanning, but produces very 
hard and stiff leather. As the tungstic acid renders fabrics in- 
combustible, its use in combination with glue in calico printing 
would be a valuable feature. 
manufacture of paper, and as a substitute for albumen in photo- 
graphy, remains to be seen. The tungstic glue may also have an 
application in the manufacture of billiard balls, buttons, knife 
handles, and in general as a substitute for india-rubber. It is re- 
commended as a lute and cement. 


In Liverpool the standard time is controlled by the Liverpool 
Observatory. In Edinburgh there are time-bells and time-guns 
governed by a control clock in the Observatory at that place. The 
most complete system of regulation is, however, attributed to 
Glasgow, in which ten public clocks are controlled at an average 
distance of three miles from the Observatory. 
time-guns are fired at noon of each day by a current sent from the 
Madras Observatory. At St. Petersburg, the clock of the Public 
Library, one at the Admiralty Buildings, and one at the Central 
Telegraph Station, are controlled by one at the Imperial Observa- 
tory. In Washington time-bells are rung from the Central Fire 
Alarm Station and at the various police-stations at noon of each day, 
these signals being controlled by the astronomer in charge at the 
Naval Observatory. In Albany a time-ball is dropped at noon of 
each day by a current sent from the standard clock of the Dudley 
Observatory. Cleveland, Ohio, and Chicago, IIl., have also 
standard time furnished them from astronomical observations. In 
New York there is at present no standard time. Boston, though 
within easy reach of five observatories, at present has no standard 
time. 


ARTIFICIAL wood has been for some time prepared in France by 
compressing sawdust and bleod albumen at a suitable temperature 
into a solid mass, suitable for cabinet work, decoration for locks, 
and interior ornamentation. It is claimed that this wood is more 
durable than the natural growth. Shavings and sawdust are 
ground to a powder, and mixed with blood sufficiently diluted 
with water, and, dried at 106 deg., Fah. to 120 deg. Fah., in « 
suitable oven. The albumen of the blood thus becomes intimately 
incorporated with the sawdust, and the prepared wood in the form 
of fine powder is put into moulds, where it is subjected to a 
powerful pressure with a hydraulic press. The plates of the press 
are heated with gas sufficiently to reduce the contents of the 
moulds to a semi-fluid mass. Resinous woods are found to com- 
bine better with the albumen than hard woods. The artificial 
wood can be cutand worked in the same manner as other wood, and 
as it is made chiefly of refuse material, the price in France is such 
as to render it available for many purposes. The ground wood, 
after heing saturated with blood albumen, has the specific gravity 
of 0°800, but after having been subjected to the hydraulic press 
it is 1°300. 

Ir appears, from Mr. Glashier’s Meteorological Tables, that 
while December 25 was the severest day of the recent frost in the 
neighbourhood of London, it was still more intense in other locali- 
ties on January 1, falling as low as 4°9 deg. at Wolverhampton, 
5°0 deg. at Hull, 6°7 deg. at Bradford, 7°0 deg. at Leeds, and 9°7 at 
Leicester, the minimum at Blackheath on that day being as high 
as 19°2 deg., although at Twickenham, as reported by Mr. Hall 
last week, the thermometer fell as low as 63 deg. As on Christ- 
mas Day the severest cold was again in the Midland and North 
Midland counties, we have once more to record the pheno- 
menon to which we have had occasion to allude more than once 
recently, that the frost was considerably more intense in Eng- 
land than in Scotland. For the week ending January 7 no lower 
temperature was recorded at any of the Scotch stations than 21°0 
deg., at Dundee; the mean temperature for all the English 
stations was 29°6 deg., while forall the Scotch stations it was35°5 
deg., or more than 6 deg. higher. From the 20th of December to 
the 13th of January, when the frost finally broke up, the tempera- 
ture in London was only even slightly above the mean of the last 
fifty years on three days.---Nature. 


In the manufacture of albumen at Pesth, blood is dried in about 
twenty-four hours at 100 deg. to 12 deg. Fah., in flat iron pans; and 
it has been found in practice that 110 pounds of albumen can be 
made from 3000 pounds of blood. The best quality is clear, trans- 
parent, and soluble in cold water, and is used for mordanting goods. 
It costs in Pesth 60 florins for 110 pounds, whereas it would require 
16,200 eggs to make 110 pounds of albumen the cost of which would 
be 200 florins. The egg albumen is more expensive, but is pre- 
ferred for most purposes. The second quality of blood albumen 
is darker in colour, but is nearly all of it soluble in water, and is 
used by sugar refiners. It can be kept any length of time without 
change, is effective in small quantities, and is quite uniform in its 
action, so that it can be used by sugar refiners with great economy. 
A more complicated process for the manufacture of blood albumen 
is pursued in North Germany. The blood is caught in around zine 
pans, three inches deep, and is put aside in a quiet place until it is 
coagula Only a small part of the serum separates on the top. 
The coagulated blood cake is cut into small cubes, and thrown 
upon seives or strainers, and the serum, mixed with blood corpus- 
cles, flows off into pans provided with movable tubes, so that at 
the proper moment it can be drawn off without carrying the 
impurities with it that may have settled on the bottom. The 
serum obtained in this way is run into square porcelain dishes, 
and exposed to a current of air at 50 deg. to 60 deg. Fah., and is 
thus rapidly dried. It is indispensable to have the blood in thin 
layers to avoid its decomposition from moisture. Richter finds 
that the blood of buffalo yields a whiter serum than that of other 
animals. It may be well also to remark that albumen from 
fish has been made of good quality and at a fair price. Some 
varieties of blood albumen have been found on analysis to contain 
53 to 55 per cent. of soluble albumen, and in this state of purity 
it can be advantageously employed. 


How far it is applicable in the | 
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Hooprr’s Telegraphic Works Company declare a dividend of 


| 15 per cent. for the past year. 


They prepare the coal for use by grin ling or | 


Tue Corliss engine has recent)y been applied to the pumping 
engines at Halbeath Colliery, N.B. 
THE Spanish Academy have just published a new elementary 


| grammar, adapted to the use of the masses, 


At Madras, five | 








Ovr. Government is making fresh efforts to open the trade route 
to Thibet from the Darjeeling side through the Chola Pass. 

A LITIGATION has just been begun in Oregon involving the 
ownership of the Central Railroad of that State and the division 


| of property amounting to 9,000,000 dols. 


THE vestry of St. Pancras on Tuesday decided to use ironstone 
slag for the repair of their roads, and accepted the tender of 
Mr. H. C. Coulthard, of Duxe-street Westminster, for its supply. 

Tue production of wool in California in 1870 exceeded 
20,000,000 Ib. The average price was about 20 cents, the whole 
clip being worth 4,000,000 dols. It is estimated that 1871 will see 
an increase of 25 per cent. in the quantity produced. 

A TELEGRAM, vid New York, states that the great floating 
dock sunk in the harbour of St. Thomas in 1867 has been success- 
fully raised, towed to Long Bay, and grounded there, by the con- 
tractors, Messrs. Wylie and Blaxland, engineers, Londen. 


It has been stated as an ‘‘on dit” that Mr. W.'T. Best, the 
organist of St. George’s Hall, Liverpool, will “accept” the ap- 
pointment of organist to the Albert Hall, Kensington. Whether 
this means that the appointment has been actually offered to him 
is left to inference. 


THE pack-saddle invented by Mr. Moody, of the Royal Carriage 
Department, Royal Arsenal, Woolwich, having stood the testing 
trials to which it has been subjected, has been finally approved by 
the department of Director of Artillery and Stores as the future 
pack -saddle for use in the British army. 


Ir is satisfactory to know that the old and beautiful device of 
St. George and the Dragon is to be restored by the Mint on our 
gold coinage. Pity that another step is not taken, and a head of 
her Majesty, as she is now, substituted for the girlish likeness that 
has so very long and so inconsistently figured on our coinage. 

A CONFERENCE was held at University College, London, on 
Tuesday, the 17th inst., to take into consideration an improve- 
ment in geometrical teaching, and to form an association for this 
improvement throughout the United Kingdom. It was ao 
to invite the mathematicians of the country to prepare syllabuses 
of elementary geometry embodying their views of the principles 
which should be adopted in any new text-book which is to super- 
sede Euclid. 

Tue Salt Lake Herald of December 6th says:—‘‘Colonel D. E. 
3uel is erecting smelting-works on Bingham Canyon, having pur- 
chased a half interest in the Botsford property. He has only 
commenced the erection of one furnace, with a capacity of fifteen 
tons a d«y ; but the mine is sufficiently developed to show that 
four of equal capacity could be supplied from it alone. The 
smelting-works at the mouth of Cottonwood are rapidly progress- 
ing towards completion.” 


As a means of economising the labour of horses regularly em- 
ployed in the Royal Arsenal, Woolwich, and to facilitate the re- 
moval of heavy weights, it is intended to construct a tramway on 
a new and improved principle. In order thoroughly to test the 
proposed system, it is decided to connect the new iron pier with 
i The engine to be used will! be similar to the one now 
d on the tramway in Chatham Dockyard. The work willbe 
sommenced in ubout a week, 

Tue erectiin of a magnificent reredos, presented by Mrs. 
Hesketh, of Gwrych Castle, has now fully completed the orna- 
mentation of the choir and chancel of St. Asaph’s Cathedral. The 
design is by Mr. Gilbert Scott, R.A., and the sculpturing by Mr. 
Earp, of London. It consists of an entablature in alabaster, with 
arcading on either side. The sculpturing which adorns the enta- 
blature represents the procession to the place of crucifixion. The 
cost of the reredos is about £600. 

Apvices from New York announce one of the largest failures 
that has occurred for a long time. The firm is that of Oliver 
Ames and Sons, of Boston, railway contractors and bankers. They 
were heavily connected with the Union Pacific line, which has 
been thrown into difficulties by a demand on the part of the 
United States Government for immediate repayment of « large 
amount of interest, and their liabilities are estimated at £1, 400,000, 
with nominal assets for £1,200,000, 


THE Dean and Chapter of Salisbury Cathedral met on Friday 
afternoon, when the restoration of the choir as a memorial to the 
late Bishop Hamilton was the subject of a report. It seems that 
the work is progressing satisfactorily. It has been suggested that 
some old paintings, supposed to have been executed by artists 
brought over by Henry III., shall be restored, but it wag decided 
that before ordering this to be done a report shall be presented as 
to the work accomplished in the Lady Chapel. 

THE Nation»l Company's steamship England, which sailed for 
New York on the 12th, put back into Queenstown under the fol- 
lowing circumstances :—During a gale several barrels of chloride 
of lime burst, the fumes causing the firemen to leave the stoke- 
hole. With considerable difficulty—the men who were sent below 
being almost suffocated—five barrels were got on deck and thrown 
overboard. It was deemed prudent for the safety of the passen- 
gers and the vessel that the England should not continue her 
voyage. Several buckets’ full of rats were found dead from the 
effects of the lime. 

THE trial of the two steam fire engines of Messrs. Shand, Mason, 
and Co.’s London manufacture took place on the morning of the 13th 
on the Alten Wall and in the Tiefer. The members of the depu- 
tation of the fire department, the brand director, and a number of 
professional men were present, and the trial proved to their entire 
satisfaction. The engine No. 1 was tried in the Tiefer; with 
regard to the height and strength of the jet of water, it threw a 
stream of 150ft. in height, by 1}in. thick. The second engine was 
tried on the Alten Wall for pumping purposes. It pumped the 
water from the Weser by means of two hoses at the rate of sixty 
cubic feet in a minute. The two engines, which have the 
advantage to work by means of three cylinders, and therefore 
without intercession, excel by their strikingly quiet and equal 
working. Each engine may be drawn by one horse only. We are 
informed the two engines are accepted by the authorities, the 
brand director and the other professional men having decided to 
that effect.— Wezer Zeitung. 

At the Croydon Petty Sessions, on Saturday, Mr. Henry William 
Carey, of Toronto-villas, Sutton, and Mr. Henry Carpmael, of 
Arundel House, Sutton, were charged by Mr. Thomas Fearncombe 
Chorley, solicitor, of The Willows, South Norwood, with assault- 
ing him in a carriage on the London and Brighton Railway. 
Mr. Chorley wished to enter a carriage, in which there were three 
persons sitting on a seat, on which he contended there was room 
for four. The defendants said there was only room for three, 
pushed him back, and endeavoured to prevent him getting into 
the carriage. The train was very full, and one passenger had to be 
left behind. The seats in some of the carriages or the line are, 
it appeared, constructed to hold three only and others four. The 
station-master at London-bridge station said that the compart- 
ment in question was only intended to hold three, but on cross 
examination he admitted that four passengers might ride in it 
without much inconvenience, and that he knew of many instances 
in which four had ridden in similar compartments. The bench 
considered that the defendants ought to have made room, espe- 
cially as the train was so crowded, and fined each of them 40s. 
and costs, 
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MILNE’S IMPROVEMENTS 
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ELEVATION 

In the accompanying ‘engraving wel illustrate an !improvement 
in fire-grates, invented and patented by Mr. J. Milne, architect, 
St. Andrew’s, which has for its object the curing, or rather pre- 
vention, of smoky chimneys, and the effecting an increase in the 
efficiency of the fuel burned. The same letters apply to both 
figures. A is a pipe of suitable construction for the admission of 
external air, and connected with a pipe B passing up and round 
the back of the grate as shown, and entering the two ornamental 
be song discharge pipes C, from whence, after being warmed 
when the grate is in use, it passes heated into the room through 
the louvres D. When the external air is shut off, which it may 
be when desired by the lever F, a change of temperature and air 
is also provided by the heat drawing the air in the room up the 
bell-mouth orifices E of the upright pipes C. G shows the im- 
— inclined bottom, whereby the ashes may be cast to the 

ack part of the grate, and thus avoid the use of ash pans. 





SMITH’S PATENT ROTARY PUMP. 


The annexed engraving shows a rotary pump invented and 
patented by Mr. George Smith, M.I.C.E. It will be readily under- 
stood from the annexed description :—Fig. 1 is a longitudinal sec- 
tion through shaft, and Fig. 2 a cross section through ports. A is 
the chamber; aa, chamber covers ; a? a2, admission and delivery 
ports ; a‘, bosses; a5, discharge pipe ; a*, supply pipe; D, shaft ; 
F, blades and plates ; f, blade slots for rollers; f*, feather or key 
to one blade only ; G, loose ring plates; g, hold in plug plate to 
let water pressure between the covers and disc plates; h h, plug 
plates ; and h?, guide rollers. 

By the application of the power to the drum on the shaft, the 
rotary motion given impels the keyed blade so as to press against 
one of the roller bars (the other three acting as guides to the other 
blades), the ends of which being inserted in the loose ring-plates, 
causes them to rotate upon bosses concentric to the inside‘of the 
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fixed covers, and eccentric to the cylinder, thereby varying the 
extension and contraction of the blades, giving increased eduction 
on the vacuum side, as well as an arbitrary mode of propulsion 
hh the ports and discharge pipe on the exit side of the 
er. The loose ring-plates referred to, which rest and rotate 
on the bosses of the fixed covers, are so arra’ that a small 
excess of the water pressure keeps them to the cylinder and blade 
ends, and the plug-plates, which are opened on the pressure side to 
let in water to back of same, are fitted loosely on the shaft, and 
hangs therefrom, fitting and filling the eccentric space in the centre 
of the loose rings, and partaking of the excess of water pressure to 
keep the eccentric space in the ring-plate water tight on the 
vacuum side, 
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PAPER PACKING PRESS. 


Turis double-power hand press was designed by Mr. 
Hamilton Woods, of Salford, for Messrs. Allen and Sons, 
paperhanging manufacturers, London, to enable them to pack 
in the form of a “bale” the clippings or cuttings which 
are returned to the paper mills to be made again into paper. The 
method in use previous to the adoption of the press was to collect 
the paper waste into bags or sacks, and send them in this form by 
rail ; this was exceedingly expensive on account of the great bulk 
of the package and the expense of sacks. This press has been 
found to answer its purpose admirably at Messrs. Allen’s works, 
and has since been introduced into other manufactories with 
equally satisfactory results ; it is also adapted for the packing of 
wool, cotton waste, &c., and for colonial use it is exceedingly 
handy, being of simple construction, easily moved, and fitted 
together. The size of the package is about 2ft. by 2ft., and the 
weight about 2 owt. 
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The method ‘of working the press is as follows: Cords of the 
required length for tying the bale when pressed are placed across 
the bottom and underneath side of the ram. The press box is 
then charged with the material, the half side of which is fastened 
oe and, hung on a hinge, can be let down to facilitate this. 

e ram is worked down by means of screw and gearing as shown 
on drawing. The ordinary winch handle shown on opposite side 
to the wheel is to be worked when the pinions are in Satie gear 
to finish the pressing of the material. The bale being pressed it is 
corded under pressure by tying the ends of the bottom and by aed 
cords through the vertical apertures provided in the front and back 
of the box. The pressure is then taken off, the plate in front of 
the box, which is hung on a hinge and fastened by pins and cotters, 
is then lowered, and the bale forced out by means of a wheel and 
screw at the back working against a loose plate inside the box. 
Instead of cords being used for packing the paper bales, strips of 
paper are twisted and used for the purpose. 





% IN consequence of the successful trial of the 35-ton gun, orders 
have been received at Woolwich for the construction of twelve 
others of the same calibre during the present year. 





BUCHAREST AND GIURGEVO RAILWAY. 

WE give at page 60, in continuation of other illustrations 
under this title which have appeared in our previous numbers, a 
series of sketches descriptive of a wrought iron roof, 84ft. 6in. 
span, which is erected over the platform and three lines of way at 
Bucharest, the capital of Wallachia. The town is situated in the 
centre of the spacious plain lands which shelve for many leagues 
towards the Danube. It contains a population of over 100,000 
souls, and is the seat of the Government of Wallachia, with the 
prince’s residence, consulates, and Government offices. Many 
nobles here reside, and form a strange contrast with the peasantry, 
whose condition is that of the most squalid poverty. The trade 


in agricultural produce is very good, and a large amount of expor- 
tation and importation is carried on with Austria and Germany 
by the facilities for transport offered by the Danube at Ruschuk 
and Giurgevo. In this enterprise the Wallachians exchange for 
the necessary luxuries of modern life afforded by Central Europe 
all kinds of grain, maize, and a large supply of bullocks and other 
cattle. It is ae oy this trade which has called for the con- 
struction of the line of railway which we have described. 

In the drawings at page 60 there will be found several useful 
details, The roof truss is compounded of an ordinary system of 
struts and ties, which is well known to every constructor. In 
Fig. 1 we have a part elevation of the gable end of the building, 
in which the boarding is shown detached in several places to 
exhibit the connecting joints between the struts, ties, and 
principal. Fig. 2 is also a part elevation showing simply the 
iron truss of the roof, with the framing for the skylights and the 
roof boarding. At A B and C in this figure are appended the 
respective sections, showing the metal of the struts to be gin. thick, 
and the bolts 4in. at their centre points, where also the lateral tie 
rods, or wind ties, cross joint. 

At the points denoted by the letter D small purlins are jointed 
by plates and four in. bolts to the principal. The truss ties are 
bar irons, varying from lin. to 1gin. in diameter, while the 
horizontal tie, with a centre rise of 2ft., is composed of four 
double lengths of flat iron, 4in. thick, and jointed in the centre by 
bar irons lgin. in diameter. 

Fig. 3 gives a side elevation of one bay of the roof, i.¢., the 
distance between two principals—it shows the distribution of the 
purlins, and the arrangement of the longitudinal ties. x 

Fig. 4 is an end elevation of the cast iron kinghead. The 
sketch illustrates the T iron ridge turned down over the top of the 
outer truss to receive the framing for the boarding of the gable. 

Figs. 5, 6, and 7 are details of the cast iron expansion shoe, 
of which it will be readily seen from the drawings that the first 
is a sideelevation, thesecond a plan, and the third a front elevation. 
There are six rollers attached to the bed-plate, and these in turn 

the upper bed-plate or shoe, into which is fitted the prin- 
vr fe the horizontal ties, which are joined together by a pin 
2in. in diameter. Fig. 8 is an enlarged plan of the double joint 
at F, shown in Fig. 2. In concluding this description of some of 
the works on the Bucharest and Giurgevo Railway, we wish to 
mention that we are indebted to the courtesy of Mr. William 
McCandlish, for the production of these drawings, whose name as 
engineer-in-chief was inadvertently omitted on our previous 
illustration sheets, where only the name of the resident engineer 
has appeared. 





THE LINCOLNE BELT-FASTENER. 


THE disadvantages, such as insufficient strength and loss of time 
attending the usual mode of fastening belts by means of sewing or 
of leather laces, are well known. What worker in a mechanical 
workshop has not had to do with the comparatively tedious opera- 
tions of raed a belt? Several mechanical belt fasteners are now 
in use. One of the newest and most ingenious forms, affording 
a very strong and yet light joint by very simple means, is that 
which we now illustrate. It is a Canadian invention; and we 
understand that, though of very recent introduction, it is making 
rapid headway both in England and abroad. The fastener consists 
of two pieces of tough curved plate, tinned to preserve them 
from oxidation. The buckle proper is curved, as shown in the p'an, 
and formed with a series of teeth at each side, its width transversely 
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to the length of the belt being rather less than the width of the belt 
itself. The ends of the belt are — with an awl, or a special tool 
for the purpose, from the inside in a somewhat slanting direction, 
and the points of the teeth are inserted into these holes through the 
whole of the belt, so as to project out at the opposite side to that 
at which they are inserted. The plate cover or clasp proper is 
then slipped over the projecting teeth, of course tying them 
securely fast, and making the complete buckle. With very wide 
belts several such buckles are applied. Such a joint is clearly 
as applicable to india-rubber, gutta-percha, or woollen belts, as to 
those of leather. As we are often written to about the inventions 
we illustrate, it may save time to at once state that this Canadian 
invention is being introduced by the firm at the Depot for Patents, 
John-street, Glasgow. 








On Saturday Messrs. John Elder and Co. launched from their 
shipbuilding yard at Fairfield, Govan, an iron screw —- of 
89 tons B.M., and 600-horse power nominal, for the Royal Mail 
Steam Packet Company, of London. The vessel has been designed 
and constructed for that company’s service between Great Britain 
and the West Indies, and is of the following dimensions :—Length 
between perpendiculars, 344ft.; breadth, 40ft.; depth, moulded, 
35ft. Her accommodation for passengers is of the most superb 
description. Besides providing comfortable accommodation for 
seventy-five second-class and fifty third-class passengers, she is 
furnished with cabins and sleeping compartments in the highest 
style of elegance and comfort for 270 first-class passengers. i 

vessel is similarin construction to the Elbe, launched by the same 
firm fifteen months ago, and which has proved so succe! As 
she left the ways she was gracefully christened the Wer by Miss 
Bevis, daughter of Captain Bevis, superintendent of the Royal 
Mail Steam Packet Company. The firm have a sister ship to the 
Tagus now building, to be named the Moselle. They are also 
transforming the Tasmanian to the same arrangements as the 
with engines of similar dimensions, and it is expected that 
the Tasmanian will perform the same service as she did formerly 





on one-half the consumption of fuel. 








JAN. 27, 1871. 


THE ENGINEER. 57 








IMPROVED STEAM WINCHES FITTED TO THE SCREW STEAMER UPTON. 


BY MR. ARTHUR RIGG, ENGINEER, CHESTER. 
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THE want of a good, strong, and simple steam winch has long 
been felt by shipowners, for economy of time while in port is just 
as essential to the profitable working of a ship as economy of fuel 
at sea. For this reason the importance of rapidly discharging 
cargo is very great, and steam winches are worthy of as much 
interest as the engines which drive the paddle or screw. Any 
saving which they can effect means a saving to the time of a 
ship’s crew, to the money interests involved in its value, and to 
the extension of its profitable employment. 

No one can notice the generality of steam winches without 
being struck with their indifferent design and workmanship, and 
with the general shaky, noisy performance of the whole concern. 
It may be laid down as a rule that whenever machinery makes an 
unnecessary noise there is something wrong, and power which 
ought to be doing useful work is wasted in wearing it out, The 
deafening noise produced by steam winches when at work arrests 
the attention of all near, and proves how great room there is for 
improvement both in their design and construction. Too often 
the selection of steam winches is regulated by considerations of 
cheapness only, and they receive little or none of that attention 
which the chief engineer so carefully bestows upon the main 
engines. They are left to the charge of sailors, who do not even 
pretend to understand anything about machinery, and who 
naturally conclude that their only business is to drive the winches 
as fast as they will go, and so lose no time in discharging their 
cargo. Nor is it just to expect from sailors any particular care 
for machinery when their time and attention are devoted to other 
matters. 4 

There is a great variety of steam winches in the market which 
partake of one general type, namely, that of the original hand 
winch with a pair of engines applied te the sides to work it. Thus 
are retained the wheels and second-motion shafts, proper enough 
with a weak motive power such as the hand, but altogether out of 
place with steam. The weak power is still copied by using small 
engines, and a high speed is necessary to obtain sufficient power. 
As a natural result there is serious vibration, which injures and 
loosens the deck, causing leakage and damage to cargo, while 
breakdowns are by no means unfrequent. 

For a steam winch the second-motion shaft is quite superfluous, 
if the cylinders are properly proportioned to the load raised. 
Nobody would venture to suggest such an arrangement for a loco- 
motive engine so as to suit heavier trains, and the case of a steam 
winch is exactly parallel. Varying the supply of steam is in both 
instances the proper method for increasing or diminishing the 
power given out. 

Hand gearing can readily be applied to the steam winch 
illustrated, and is necessary when it is used on a sailing ship and 
desirable when low-pressure engines drive the paddles or screw. 
But handles are rarely if ever necessaryin the case of high-pressure 
compound engines. In these cases there is no reason why steam 
should not be coming from the main boiler for occasional use of 
the winches for such purposes as setting the anchor, setting -_ 
or hauling ship. Handles then become a useless complication, an 
being so are better left out. 

The above illustrations show the winches of the screw steamer 
Upton, which have been designed and made to obviate the defects 
enumerated at the suggestion of Mr. F. Haward, engineer to the 
fleet of which that ship is one. Kach winch is driven from the 
donkey boiler while in regular work, or from the main high- 

ressure boiler for occasional use. It consists of a substantial 

edplate carrying a pair of horizontal cylinders each 7in. diameter. 
The cranks are at right angles to each other, and the main shaft 
carries large friction cone awe which may be brought into ac- 
tion by the levers and hand wheel shown. By turning the screw 
with this wheel in either direction the cones are brought into gear 
with either bevel wheel, so causing the barrel to rotate in either 
direction for winding or loweri Motion is communicated, 
through the centre bevel wheel and shaft lying parallel to the 
cylinder, to the large spur wheel that drives the winch barrel. At 
its side there isa brake band with adjustable strap for lowerin, 
in the usual manner. The treadle, steam cock, and hand a 
are all conveniently placed for working, and the connecting rods 
are well protected from accidental damage by a wrought iron plate 
which covers them. 

There are the usual barrels fitted to each side for transporting 
ship, and also a carrier wheel for endless chain for working the 

windlass. 

Having started the engines by simply opening the steam cock, a 
turn of the hand wheel puts the friction cones into gear, and holds 
them there as long as required. The winch may be stopped either 
by shutting off steam or applying the brake and releasing the 
a oe f this winch is obvi 

e compact and simple appearance 0! winch is obvious 
from a glance at the drawing. Its quiet, easy working depends 
upon the absence of 0} ry clutches, link motions, and super- 
fluous gearing, but more ge spe | upon the large size of the 
cylinders and comparatively slow motion of the main shaft. These 
cylinders are 7in. diameter for the 3-ton winch illustrated ; that 
is about one third larger than the 6in. cylinders used by some 
makers and double the area of others. is proportion enables 
the winch to hoist as rapidly as desired without the noise and vi- 
bration which so frequently accompany the process. 

Another advantage of the horizontal position of the cylinders is 
not so apparent at first sight. However fast the engines may 
‘work any vibration will be horizontal, and there will not be that 
vertical oscillation which bends and buckles the deck, and causes 
leakage and injury tothe cargo. Vertical cylinders were abandoned 
in the earlier locomotive engines, because of the destructive 
effect of the vibration upon the wheels, rails, &c., and the same 
evil is produced by winches with cylinders nearly or quite vertical, 
and increased by rapid motion. 

Contrary to the usual p vee tog the parts of this winch are 

the framing. Even the barrel 
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are too common, but in this winch, as all the quickly moving varts 

are below and well protected by coverings and guard-plates, there 

4 little 3 any risk of injury to the parts or to the men who works 
e machines, 


with its wheels and sheaves can be taken out simply by removing 
the pedestal caps, and all the lower shafts are provided with brass 
bearings. With ordinary winches accidents through b e of 
crutches and through men getting their fingers into the machinery 











HADDANS SEA-GOING TURRET SHIP. 


show that the ship when under 
sail could not be sufficiently 
quickly handled, owing to the 
narrowness of the deck. First, 
then, this deck will be made 
just double the width, and on 

ing so widened will he the 
same width as the ship itself, 
and will then be ready to act as 
a support or backbone to the 
a me rising sides or moving 

ulwarks, which are to be hinged 
to and raised from the fighting 
or low freeboard level. 

It may be here explained that 
the object met in raising the 
movable sides is to convert the 
low freeboard ship into a high 
freeboard ship when required 
for sailing purposes. Thus, on 
the sides being raised and sup- 
ported against the widened hur- 
ricane deck, we have greatly in- 
creased stability, having a free- 
board of 17ft. instead of 6ft., 
and an angle of 35 deg. before 
the upper deck is immersed, in- 
stead of 14 deg. The hurricane 
deck is expanded laterally on 
both sides, and the sides are 
raised from the fighting deck to 
meet the widened hurricane 
deck, both deck and sides in 
fact supporting each other. 

2 





An expenditure of £15, 
was incurred to fit fixed b 
wae to the ees to send 

er empty across the ocean, 
but the peculiarityof Mr. Had- 
dan’s planis that the bulwarks 
need not be fixed, but when the 
ship is required for action they 
fall on to the fighting deck, the 
hurricane deck recedes, so to 
—_ into itself, and thus the 
ship is restored as before to a 

rely fighting monitor. Mr. 
addan further proposes to 
work the guns on a different 
method to that adopted in the 
Captain, whereby he ,claims to 
be enabled considerably to dimi- 
nish the height of the turrets, 
the weight thus saved compen- 
sating for the increased weight 
of the hurricane deck and sides. 
This object is attained by arm- 
ing the turrets with muzzle 
ivoting guns mounted on the 
tte or Moncrieff system, 

par ey owes 4 so construc- 
‘ ; ’ . that they and the turret can 

In the accompanying ‘engraving we illustrate a design for the if desired be bodily lowered to any retin = extent, thereby 
construction of sea-going turret ships, submitted recently to the | avoiding all necessity for iron, water, or other ballast, when 
Admiralty by Mr. Frank Haddan, of the Admiralty, by which a| the ship is requi for sailing purposes. The lowering of 

the guns can also, he be usefully employed in raising 
iii MIDGHIP SECTION the sides and yer the hurricane deck if desired. From 

FOR ACTION AS READY FOR SAILING. » , the above it will be seen that Mr. Haddan claims to be enabled 
fl ms © P| R- to protect the guns not only when in the act of loading, as 
é done by Moncrieff, but also when in the act of firing, protection 
SS o being 0 given to the gunners from rifle bullets. Weight in the 
r turrets further be saved, as the diameter of the proposed 
turrets above the foodies ws will be much less than those of the 
a the ing being performed below the fighting 
ec 


ae Our naval readers will not be slow to detect the good and bad 
Sg oe bee | -WATE®- | points in Mr, Haddan’s designs. It is therefore unnecessary for 
< us “4 point them out. The engravings do not require any expla- 

nation. 
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Srvog the introduction of the fibrous plant, the Ramie, into our 
State, says the New Orleans Price Current, we have strongly ad- 
vocated its cultivation, at least to the extent of demonstrating 
os actual panes eee or not it is —, to — 
it successfully and pro! ly on a large scale, ly, asa 

le. We are pleased to see that a company has roy he 
an capengemntes under the general laws of the State, for the pur- 
pose of cultivating the Ramie extensively ; and from the practical 
character and sound judgment of the gentlemen who are to con- 
company, we are di to augur the 





SCALE 24/FEET = 1 INCH 


low freeboard ship like the late Captain may be made to cruise in 
— weather under sail without endangering her safety. 

; Sie ae to widen the hurricane deck, as the evi- | duct the affairs of 
dence given before the court-martial on H.M,S. Captain went to | best results, 





—— ae 


Seneienemnemennseesee 
es 


ore + el 














a ae ne 


38 


THE ENGINEER 








J AN. 27, 1871, _ 








NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 
JoHN GLOVER, Esq., President, in the chair. 


Ar the last ordinary meeting of the Newcastle-on-Tyne 
Chemical Society the president, Mr. J. Glover, delivered 
the following inaugural address, which contains a good deal 
of matter interesting to engineers. Mr. Glover, it will be 
seen, endorses the opinions we have always expressed con- 
cerning the disposal of sewage. Mr. Glover said :— 


Gentlemen,—As I mentioned to you at our last meeting, the 
paper I am about to read was prepared for delivery on that occa- 
sion, but was not then read from causes which I explained. The 
honour you conferred on me by my selection as your president was 
quite unexpected on my part, and the notice of my election being 
of the shortest, I shall not attempt any formal address, but ask 
your indulgence while I point out some lines of thought and action 
which I think lie fairly before us as members of a chemical 
society. The first subject, both in absolute and relative import- 
ance, is that now stirring the public mind so deeply, viz, the 
application of the scientific knowledge of the age to the preserva- 
tion of the public health generally, and its special application to 
the prevention of the serious mischief and waste consequent on 
our sewage arrangements. Many of you will be aware that this 
subject has been approached from almost every conceivable point, 
and yet, partly from its inherent difficulties, and perhaps still 
more from the financial difficulty and the force of habit, weappearto 
be as far from a true and practical solution of the problem as ever. 
If any of you can discover a process by which you can rapidly and 
cheaply remove from ordinary sewage all organic matter, whether 
soluble or insoluble, and all phosphatic salts, you will have almost 
solved the problem, and may expect to reap an abundant harvest 
both in honour and profit, besides securing the blessing of the 
‘* peacemaker,” for surely he is entitled to that title who introduces 
harmonious action among natural laws where there was previous 
strife and consequent evil. 

I will not detain you by devcribing any of the processes that 
have been tried to effect this end, for their name is legion, and I 
am notaware of one now in operation on a large scale which at 
the same time effects the end I have named and can be proved to 
be a financial success. Excepting the old plan of irrigation all 
plans yet tried have been, practically, failures. The atmospheric 
conditions most conducive to a healthy life are pretty well kuo«n, 
and hitherto the evils arising from sewer emanations huve beeu 
combated (when combated at all) by disinfectants, some based on 
their oxidising and others on their deoxidising powers. he best 
disinfectant, other things being equal, is, of course, that which 
shall come into most intimate contact with the thing to be disin- 
fected; therefore, for air pollution, gaseous disinfectants wust be 
absolutely essential, while, for the disinfection of solids or liquids, 
disinfectants ina liquid form may be most effective. I mention 
this subject here teuraw your attention to the mischief that may 
be done by the use of materials which are often puffed as 
being applicable to air disinfection, when their only possible use 
can be for the disinfection of solids or liquids, and even for this 
the use of some of them is questionable. In connection with this 
question it may fairly be asked why sewers should be allowed to 
poison the air with their gaseous emanations ; surely the engineering 
skill of this country is equal to the task of so ventilating sewers 
that every opening shall draw air in, instead of allowing poisonous 
gases to issue from them. Newcastle, from the inclination of its 
sewers and cheepness of fuel, seems to be peculiarly well adapted 
for such ventilation, 

As part of this question, the manufacture and purification of coal 
gas have a peculiar claim on our consideration from circumstances to 
which I need not further allude ; whether the balance is in favour 
of iron or lime purification is a subject we might profitably in- 
vestigate, and also the relative merits of each in connection with 
the somewhat peculiar situation of our own gasworks. How far 
the existence of gasworks in large towns is compatible with health 
and comfort is a question which will require a combined medical, 
chemical, and mechanical knowledge ; some other towns appear 
to have settled the question in the negative, as a few days ago I 
saw most extensive and expensive preparations making to remove 
a gaswork from a part of London where the population is very 
dense to a distance of seven or eight miles down the Thames. 

An examination of the water supplied to our town would furnish 
a very excellent paper, and one that would probably give rise to 
some valuable discussion, 

If I mistake not such chemical examinations would place our 
water supply in a more favourable position than many would 
suppose ; you may gather my opinion from the fact that after a 
chemical examination of many springs of water near my own 
residence I have given the preference to the Newcastle Company's 
water as a beverage. Beyond an occasional turbidity, which is 
easily removed for drinking purposes by a small filter, or even by 
subsidence, there is little to be complained of as a rule. This 
opinion I ask some of you to bring to the test of experiment, and 
as the experiments are not very difficult I trust some of our 
members will make it the subject of a paper during the session. 

I shall not risk wearying you by further dwelling on these sub- 
jects, as you may consider them too general in their nature, but I 
do ask you most earnestly to prepare papers on these or similar 
subjects, as well as papers describing processes in which you find 
your daily work, especially describing any alteration or improve- 
ment in any known process, and, more important still, stating de- 
fects and needs in existing processes, so that discussion might be 
provoked and thought be directed to usefulends, For instance, 
our medical members (of whom I am sorry we have so few) might 
give us some most interesting papers on the germ theory of dis- 
ease, and follow up the researches so ably carried on by Dr. Angus 
Smith and others. To some of you may, perhaps, fall the honour 
of proving whether or not zymotic diseases are propagated by 
living germs, and, it may be, proving that each disease has its 
specific germ, iequiring a specific soil or condition for its germina- 
tion or evolution. 

The place of dialysis in the phenomena of life would also be a 
most interesting subject for investigation, or even the gathering up 
of all the information known on the subject would furnish a most 
interesting paper. The physics and chemistry of coal-mining would 
alsobean oh a ae Me useful channel for ourthoughts and action, 
and one peculiarly appropriate to a Newcastle society. The cause of 
the high temperature of coal mines, whence is it? The opinion 
that it is due tu mere depth is, I think, disproved by the fact that 
salt-mines nearly as deep as the Monkwearmouth coal-mine are 
at a much lower, in fact a comfortable working temperature ; 
perhaps investigations on the part of some of our members 
connected with the working of coal-mines would show that the 

high temperature is caused mainly by a chemical action still going 
on in the coal itself. The important problem of producing a light 
which shall be safe under the varying conditions of coal-mining is 
‘yet unsolved, and any of you who can discover a practicable mode 
of generating light without heat, or with such a moderate degree 
of heat as would fail to ignite carburetted hydrogen, would sclve 
the problem, and be hailed as one of the world’s greatest 
beneiactors. A safer mode of getting coals than by the use of 
gunpowder is much needed, and any substance you could discover 
‘ior this purpose that should have a great and rapid expansive 
force, combined with a moderate elevation of temperature 
say. below 1010 deg. to 1200 deg. of Fahrenheit, would bring both 
honour and profit to its discoverer, and confer an almost inesti- 
mable boon on the coal-miner. The manufacture of pig iron has 
been so very ably treated here an: elsewhere by your ex-president 
(whose eminent fitness for the work has been unanimously con- 





ceded) that it would be presumptuous in me to do more than 
allude to it. but he would be the first to tell you that there is 
room enough for all the ability and time you can devote to ithe 
consideration of that process, Especially in the matter of heating 
the blast is this true, while inthe process of manufacturing pig’ 


into malleable iron and steel the Bessemer process has 
not exhausted improvement. The limited class of irons to which 
that process is applicable still leaves the field comparatively un- 
occupied, The enormous amount of fuel used in this process 
above that indicated by theory should engage the attention of such 
of you as have the pe ewe | chemical, mechanical, and physical 
knowledge, and the field is ample: notwithstanding the many 
experimenters now occupying it. What is the essential difference 
between iron and steel, is it chemical or physical, or both? would 
furnish an interesting and useful paper from some of our members 
engaged in metallurgical chemistry, and would probably also give 
rise to considerable discussion. 

The alkali manufacture may be said to still await the coming 
man. I will not say to introduce a shorter or more economical 
process than the present roundabout process of Leblanc, as that 
would lead me into an examination and description of the almost 
numberless processes which have been proposed to effect that end, 
but rather to perfect that process. How far we are from having 
developed all the apparent possibilities of Leblane’s process may 
be judged by the results obtained in practice when brought to the 
test of its theoretic possibilities, Taking the best commercial 
sulphate of soda to contain 97 per cent. of pure sulphate, all 
alkali manufacturers will agree with me that the amount of avail- 
able soda obtained from such sulphate falls far short of that which 
theory indicates ought to be obtained. ‘To make this clearer to 
you I have put in a tabular form what is actually got, and what 
we should have by theory. 


100 of commercial sulphate at 97 per cent. Na O, 80% contains 42°3 soda 

















(Na O = 31). 
Soda ash at 52 per cent. soda. Ash at 54 per cent. 
To obtain of 
soda ash from, Shows loss vf Equivalent in Loss of Equivalent in 
100 of soda (NaO). soda ash. soda. soda ash. 
sulphate. 

70 | 59 113 45 83 
71 | 54 104 40 74 
72 49 9°4 35 65 











From this table you will observe that, taking the hest commer- 
cial sulphate to contain 97 per cent. of sulphate of soda, we should 
obtain from it 42°3 of soda (NaO = 31), Now, in practice, 
different manufacturers obtain varying results, but they will be 
about covered by the figures in the table. Thus, some manufac- 
turers obtain a soda ash containing 52 per cent. of soda, and a yield 
of 70 per cent. from the sulphate used; in this case they are 
short of the theoretic amount they should obtain from 100 of 
sulphate, 5°9 of available soda or 11°3 of such ash. If 71 per cent. 
of a 52 per cent. ash is obtained from the sulphate used, then are 
they minus 5°4 of available soda or 10°4 of such ash, and at 72 
per cent. from sulphate (which is a quantity scarcely if ever 
exceeded) they are minus 4°9 of available soda or 9'4 of ash. To 
pass to the next division of the table—taking the work of a manu- 
facturer who is making a soda ash containing 54 per cent. of soda, 
we still find there is ample room for improvement ; thus, taking 
his yield of ash from sulphate at 70 per cent. (which is, I believe, 
common at this strength) he is (for each 100 of sulphate used) 
minus 4°5 of available soda or 8°3 of such ash; at 71 per cent. 
yield of ash he is minus 40 of available soda or 7°4 of such ash ; 
and at 72 per cent. of ash from sulphate he is still minus 3°5 of 
available soda, or 6°5 of ash, containing 54 per cent. of soda. Now, 
we know that a considerable portion of this loss of soda occurs in 
the furnaces and lixiviating tanks, but how it occurs there, or in 
what form some portion of it exists in the tank waste, has not 
been satisfactorily shown. To prevent misunderstanding here, 
allow me to observe, what many of you are, I have no doubt, 
aware of, that the largest portion of this loss of available soda is 
due to the imperfect decomposition of sulphate of soda in the ball 
furnace, and also (but I believe in a much less degree) to imperfect 
lixiviation of the balls. Probably as much as 4 of soda in the 52 
per cent. ash, and 2 of soda in the 54 per cent. ash, is due to 
these causes. And here I would urge upon such of our members 
as have time aad opportunity to institute some experiments of 
research in this direction, and let us have the scientific result of 
their labours. | 

To those of you who are more directly engaged in analytical 
chemistry I would suggest the institution of researches, having 
for their object to explain, aud so go far to prevent, the varying 
results we get in the examination and valuation of the material 
used and made in our various manufactories ; all of you who are 
actively engaged in manufactures well know the great annoyance 
we have from this source. 

As my warrant for the observations I have just made, I beg to 
draw your attention to this tabulated result of the examination 
of seven different samples of sulphur ore—pyrites—by three 
different chemists, each having the same sample to operate on. 


























| Sulphur per Ceut. Difference Difference 

No. | -——---—-—— between between 

; A B c AandB A and C 
1 | 38°8 88°0 40°2 08 14 
2 | 40°9 40°9 427 00 18 
3 |; 39°6 39°1 411 05 15 
4 89°3 39°5 407 02 14 
5 41°6 414 43°5 02 19 
6 38°2 ~- 38°0 400 02 18 
7 | 39°7 39°2 411 05 14 
Average | eecees sreeee | cove | 0°34 | 16 





You will observe that between A and B there is comparatively 
little difference, the maximum amount being 0°8, while between 
A and C the maximum difference is 19; the average difference 
between A and B is only ‘34, but the average difference between 
A and C is 1°6. 

I ought to mention that A and B are local chemists, but residing 
and working in different parts of the district, and acting quite 
independently of each other, and that C is a metropolitan 
chemist ; also that A and C are professional analytical chemists ; 
B is the chemist in the laboratory of the purchasers of the ores. 
I need not pursue this branch of the subject further, although 
many of you are aware that my observations would apply with 
even greater force to manganese and other materials used in the 
manufactures of the district. If I had time, and the requisite 
knowledge, I might go through all the manufacturing operations 
of the district, and point out in each the need and opportunity for 
useful work. I trust these observations will induce you to give 
what aid you can in the development of our infant society, so that 
it may take a place among the scientific societies of our land 
worthy of the manufacturing district in which we are placed. In 
justice to myself, a few words more and I have done. Some of 
you may have imagined that most of my recommendations have a 
mere money value for their end, and have not been made in the 
interests of pure science, If this is so, it is not, I assure you, 
because I undervalue the pursuit of science for its own sake ; for 
I believe that such of you as devote yourselves to purely scientific 
investigations, from the promptings of a pure and devoted love, 
may not, as your reward, gain material wealth, but you will have 
formed what is of infinitely greater value, a noble character; and 
capacity for enjoyment which were wealth cannot give. 








Brick and tile machines, the exposition of which would cause 
dirt in the International Exhibition buildings, will be placed in a 
large corrugated iron shed, which is about to be constructed by 
Messrs, F, Morton and Co., of Liverpool, on the eastern or Ex- 
hibition-road side. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





STEAM CRANES, 


Sir,—In your paper of the 23rd December we notice you have 
illustrated and described adirect-acting steam crane by Messrs. Taylor 
andCo. We write to say cranes and other lifting apparatus upon this 
plan have been made by several firms in London for many years, in- 
cluding ourselves. We are, therefore, quite at aloss to conceive how 
Messrs. Taylor and Co, could have thought it worth their while 
to waste their money on patenting an old system well known here. 
We know that novelties in engineering matters are difficult to 
find, but we must protest against old things being brought out as 
such. We conclude you were not aware of the above facts, or 
would not have inserted the sketch we refer to. As old subscribers 
to your valuable paper, be so good as to give this a place in your 
next impression. F. CoLYER AND Co. 

St, Mary’s Ironworks, 6, Leman-street, London, E., 

January 18th, 1871. 
BREAKING LOOSE OF WAGONS. 

Sir,—Will neither Abergele nor later accidents from the above 
cause secure some simple remedy? A townsman of mine was 
seriously injured yesterday from wagons breaking loose on the 
Manchester and Huddersfield line. Can a lever connected with 
the brake of any wagon not be carried under the body of the pre- 
ceding wagon at such an angle that while wagon follows wagon 
is right, but when the coupling brakes and a wagon moves back 
the lever tilts up and puts on the brake by so doing? This would 
not interfere with ‘* shunting.” 


Warrington, January 18th, 1871. A. MACKIE, 





NARROW GAUGE RAILWAYS, 


Sm,—There are a few questions raised in your able articles 
touching the above subject which I shall be glad, with your per- 
mission, to notice briefly in connection with Mr. Fairlie’s letter. 
It is to be regretted that your rules would not permit that able 
argument for narrow gauge railways to appear in extenso in the 
columns of THE ENGINEER. 

Admitting the necessity of departing from the existing Indian 
gauge, the case was put very fairly, saying —‘* The gauge selec 
should not only be narrow, but the narrowest which will combine 
convenience of transport for various kinds of goods and passengers 
with reasonable speed, and with economy and safety in working.” 
At the same time youadmit ‘‘that neither (the 3ft. 6in. nor the 
2ft. Yin.) are so well adapted for that kind of traffic (to carry 
cattle and for military purposes) as are railways laid with a broader 
gauge.” It is a doubtful argument to say that “‘ but few of these 
(new lines) are likely to traverse districts where military operations 
will probably be necessary.” What guarantee have we that the 
loyalty of the inhabitants of these districts will continue? Per- 
haps that before these lines are scarcely completed they may be 
required for the duties for which they are least suitable. Itis not 
true economy to construct narrow gauge lines, which in cases of 
emergency are almost useless for military. 

Respecting the capacity required for the narrow gauge wagons 
you observe that to carry the first six materials named in the list 
of Indian traffic, when the load is limited to four tons per wagon 
‘*the dimensions of the wagons for conveying those prt pm need not 
exceed 10ft. Gin. in length by 5ft. wide and 1ft. height of side in- 
ternal measurement. The twenty-six following articles, exclusive of 
timber, would require wagons 21ft. long by 5ft. wide, and 3ft. 9in. 
high, which should be on six wheels, and the remaining articles 
could be provided for by covered vans of an increased length, 
carried upon bogies.” These words, if they mean anything, prove, 
conclusively that the average platform area of the North-Western 
wagons is not too great to carry this traffic economically. If these 
wagons, and those of the Queensland Railway, whether on four or 
six wheels, with a platform area ranging between 105ft. and 171ft., 
be fair specimens of narrow gauge rolling stock, can they be 
examples of the reduced capacity of ‘individual wagons?” 
Whether the wheel base be long or short, their great length must 
always be a source of weakness ; which, needless to say, must 
met by greater strength in the soles of the wagon. Itis, therefore, 
obvious that these wagons will not carry a due proportion of paying 
weight. The ‘ton of material? may be disposed to a greater 
advantage in the North-Western wagons than in these. One li 
in the chainof comparison—the weight of the Queensland trucks 
—was omitted. 

Mr. Fairlie proposes ‘‘ the wagons to have a floor area of 10ft. by 
6ft. inside, to carry four tons, and 15ft. by 6ft. inside, to carry six 
tons of cotton bales.” The obvious discrepancy between this and 
the foregoing I will not attempt to reconcile, but simply endeavour 
to show that Mr. Fairlie’s wagon is not unsuitable for the 4ft. 8}in, 
gauge. The floor area of this wagon is only 4ft. less than that of 
many now running on the 4ft. 8hin. gauge. They differ only about 
Gin. in width. Mr. Fairlie observes that on the broad gauge “the 
head stocks, cross bearers, and diagonals, between the side soles of 
a wagon or carriage, are reduced in section in proportion to the 
distance apart of the sole bars.” This is an imaginary difficulty. 
If the body of the wagon be of the same width in both cases, how 
can the section of the head stocks, &c., differ? It is necessary on 
the narrow gauge to have the platform more than twice the width 
of the gauge; but this is no reason that it should bear the same 
proportion to the gauge of 4ft. 8}in., thereby increasing the cost 
of theline. Will Mr. Fairlie maintain that Pullman’s cars, which 
are I1ft. 3in. wide, could be used on English lines without requir- 
ing them to be widened at least 20 per cent. ? 

Mr, Fairlie further observes ‘‘ that the wheel base of wagons and 
carriages should bear some proportion to the width of the gauge, 
and this proportion should not, if possible, be less than twice the 
width of the gauge.” This precept is no doubt right in theory, 
but it is not followedin practice. There are thousands of 4ft. 8}in. 
wagons with a 5ft, 6in. wheelbase. The 10ft. wagon may havea 
7ft. wheel base without impairing its carrying capacity. _ 

Another objection is made—that a locomotive will not give out 
the same force in proportion to weight. What is the difference? 
Assuming a double bogie engine on 3ft. gauge to weigh twenty-five 
tons, it cannot be more than twenty-six tons on the 4ft. Shin. 
Allowing one such engine and 100 wagons to every five miles, the 
dead weight of the whole is 162°5 tons, against 155 tons for the 
narrow gauge. When each train is fully laden the proportionate 
dead weight, excluding engine, 1s 1°05 to 3 in one, and one to three 
in the other. Mr, Fairlie says that the advocates of the broad 
gauge insist on shutting their eyes against seeing the enormous 
disproportion of paying to dead weight, 1 to 29 for passengers and 
1 to7 for goods. This has no force whatever as an argument for 
the narrow gauge, unless its supporters can show that this ‘‘enor- 
mous disproportion” is inseparable from the broad one. The 
greatest possible reduction of dead weight must be made before 
attempting the comparison of the broad gauge to the narrow one. 
It is further implied that the increased cost is proportionate to 
the weight. This isamistake. We cannot fairly assume it to be 
more than the price of the extra weight of metal, because the 
cost and labour of fitting are identical in both cases. The differ- 
ence of weight in the above example is 7°5 tons, and will cost, say, 
£85, or £17 per mile. 

Mr. Fairlie says ‘‘the friction of journals is not increased by 
speed.” Certainly the force necessary to cause a number of 
revolutions is not increased ; nevertheless, rapidity of motion will 
produce a greater degree of heat, and this must prove detrimental 
to the journals. But there is another phase of the question—the 
useful effect obtained from each revolution. The wheel transfers 
the friction from: the rails to the journals, and the friction is 
reduced inversely as the circumference of the wheel is greater than 
that of the journal, Papbioatig she journals of the Little Wonder 
to be 12in. circumference the rubbing friction is equal to 
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the number of revolutions per mile, 361 x 1ft. Now if the 
diameter of the wheels were doubled, the friction of journals 
would be reduced to one-half ; the wear and tear of all moving 
parts would be consequently less. I am at a loss to understand 
why a high speed can be ‘scarcely compatible with a narrower 
gauge than 4ft. 84in., unless we have a solution in the above fact. 
Mr. Faizlie compares the compatibility of the gauges thus :—The 
4ft. 8hin. at fifty miles an hour, or ‘885 mile per inch of gauge ; the 
3ft. ac thirty miles, or “883; the lft. ll}in. at twenty miles, or 
“851. If these gauges are considered to be equally suitable for 
the respective rates of speed above mentioned, we may fairly 
infer that the 4ft. 84in. gauge engine running at a reduced speed 
of thirty miles an hour will have an advantage in the ratio of five 
to three. A greater speed is possible, and equal speed is obtained 
on the broad gauge with greater economy than on the narrow 
ones. 

In reference to first cost of different gauges, J will briefly notice 
the extract from Mr. Hawkshaw’s report. Here the difference in 
cost between the 3ft. Gin. gauge and the present Indian railways 
of 5ft. Gin, gauge is £1810 ; the difference by constructing a li ht 
railway upon the existing gauge £1250. Apparently the difference 
between the 3ft. Gin. and 2ft. 9in. gauge is deduced from this 
and not from the difference between the light system and the 
3ft 6in,, which is £560 per mile. If we bearin mind the difference 
in the dimensions of the 5ft. Gin. as compared with the 3ft. Gin., 
viz., the width of earthworks and bridges, the length of sleepers 
and weight of rails, the weight of engines, &c., we find that these 
will be greater than when the 4ft. 84in. is compared to the 3ft. 
gauge. By dividing £560 in proportion as in the other estimate, 
the extra charge for earthworks and bridges is £125. Now these 
items cannot be more in comparing the 4ft 8}.in. to the 3ft. line. 
Allowing £33 for slight increase in sleepers, and 1 Ib. per yard in 
rails, and £17 to rolling stock, the total cost per mile cannot differ 
more than £200 per mile for 4ft. 8}in. gauge as compared with 
the 3ft. line. The same result is given in Mr. Fowler’s report :- 
Existing standard, £7617'5 per miie ; light system, £6367°5 ; cost 
of 3ft. Gin. line, £5501°4, giving a difference of £866'1 in favour of 
the latter. This will give a slight increase if the difference be- 
tween the 5ft. Gin. and 3ft. Gin. be identified with that of the 
4ft. 84in compared with the 3ft. gauge. 

The efficiency and economy of the working expenses will 
warrant this extra outlay on the 4ft. 8}in. gauge. It is a mistake 
to say that light lines will take the place of carts. Stations 
would be multiplied, and the distance now travelled by carts 
would be reduced; but before any article could be taken to its 
destination carts must cowe in requisition. The break of gauge 
with the cost of transfeiring goods is an unnecessary impost. 
Articles brought from_a greater distance by one gauge will com- 
pete effectually in the market. Your correspondent “‘ E. O. F.” 
had overlooked the connection my sketch No. 2. had with 
those of Mr. Fairlie when he said that the formation was too 
narrow, If it was sufficient in one case, the train width being 
the same, it is in the other; if not, ‘°E. O. F.” refutes his own 
forcible argument. 


January 17th, 1871. DELTA. 





RAILWAY IRON, 

Str,—Having overlooked the letter of your correspondent 
“*Junex,” I fear my reply may appear later than he may expect. 
I will answer his questions sertatim, aithough they do not bear so 
directly on the matter as I could wish. (1) True charcoal iron 
can only be made by smelting iron ore with pure wood charcoal, 
and by refining the pig iron so produced with charcoal, which 
produces charcoal bloom or bar iron. Coke pig iron melted and 
run out of a refinery, and then finished in a charcoal refinery, is not 
charcoal iron, much less is scrap iron sunk in a charcoal retinery 
deserving the name, yet these are the modes by which charcoal 
tin-plates, charcoal wire rods, telegraph cables, and mine ropes, are 
made, (2) ‘“‘ Junex” will see that the purity and excellence of iron 
must primarily depend on the purity of the material from whence 
it is derived, and thus a pig iron produced from the purest and 
most carefully selected ores and fluxes, smelted with the very 
purest fuel, viz., wood charcoal, must of necessity infinitely 
surpass, as it undoubtedly does surpass, any iron made from less 
pure ore, or smeited with less pure tuel. ‘Lhe great excellence of 
Yorkshire iron over any other coke iron, and the main reason of 
its greater strength in boiler plates and machinery iron, is princi- 
pally found in the greater comparative variety of the ore and fuel 
found there; yet there never was a doubt that the very best York- 
shire iron fell far short of the quality of pure charcoal iron, nor 
would any of the Yorkshire firms for a moment attempt to say 
that their iron was equal in quality to the charcoal iron of 
Lancashire, Sweden, Norway, or Russia, for the Sheffield or 
Halifax trade. There is not a doubt of the absolute necessity of 
using charcoal iron if you want to insure the greatest amount of 
strength, fibre, and ductility. I have said that it is of necessity 
purer than any other, which means, if it means anything, that it 
contains more iron and less impurity than any otber, that it 
contains fewer impure atoms to interrupt or interfere with its 
perfect cohesion, and thus the crystallisation caused by concussion, 
tremulous motion, or general unrest is not so soon developed, or its 
mischief so rapidiy brought about. (3) The crystallisation I speak 
ot may be called the cold shortness of use, or habit, in contra- 
distinction to the cold shortness of nature which exists in some 
iron from its earliest days, stamping it of such a vile character as 
to be beneath the notice of any honest man. (4) It is possible to 
spoil anything; and if charcoal pig iron were maltreated in the 
process of conversion into bar iron the quality would suffer most 
jamentably, but as it is not more difficult to nftanipulate than 
other pig iron there is no reason that it should suffer in the 
process, (5) Coupling chains ought, and I conclude are, made 
from rolled iron, turned off hot from the rolls. Axles may be 
made from the same iron, but would be hammered, and thus 
become of denser structure. I believe the only firu who now 
make charcoal pig iron in Britain find a large demand for it among 
the malleable casters, and have ceased to make bar iron. 

SENEX. 





THE ATLANTIC CABLES. 

S1r,—Referring to your remarks on Mr. Weaver's letter, touch- 
ing the Atlantic repairing expedition, which appeared in your 
impression of the 2Uth inst., you say, *‘ We are most glad to re- 
move any possible misapprehension of which Captain Blacklock, 
more particularly, migit have some reasoti to complain.” Now, 
Sir, I only wish to state that circumstances prevented my taking 
charge of the present expedition ; further, that my repairs both 
at home and abroad have always been promptly and successfully 
executed. I shall, therefore, feel obliged by your inserting this 
in your next impression, because your article would lead the 
public to suppose that the present expedition—which up to the 
present time has been unsuccessful—was under my charge. 

London, 25th January, 1871. JAMES BLACKLOOK. 





PARKER'S RO-STEAM ENGINE. 

S1r,— Will you kindly allow me to correct the error into which 
your correspondent ‘*C.” has fallen in assuming that the steam 
and air by my apparatus will not work to a higher pressure than 
17 lb. or thereabouts per square inch of piston ?—the fact being 
that it will work up to within a few pounds of the steam pressure 
in the steam jet pipe. But as the pressure of the steam and air 
is raised above 15 1b, per inch, the gain in power over steam only 
gradually becomes less. I would also mention that for any given 
amount of work a smaller boiler will suffice with steam and air 

han with steam alone. 

_ With regard to designing engines, the only alteration required 
is an increased area of piston, and where the work is uniform, as 
for instance, in a cotton mill, the fuil saving in fuel over steam 
only can always be effected. And, as regards steamships, the 
steam and air would be a great advantage over steam alone, be- 
cause the whole of the condensing apparatus would be dispensed 
with. The racing of the engines when the ship is in a heavy sea 





way could, for all practical purposes, be prevented ; and the con- 
wae of fuel per horse power in a properly constructed engine 
would not exceed that now used at sea in the en condensing 
engine. . PARKER. 

22, Highbury Grange, London, January 25th, 1871. 


THE KITCHEN BOILER QUESTION. 

Srr,—At the present time, when the construction of kitchen 
boilers is being so much discussed, it has occurred to the writer 
that an acquaintance with the practice in this part of the country 
may be of service to your readers. The following description will 
explain the apparatus :—A is a boiler at the kitchen fireplace, B, 
an iron tank, closed at top and bottom, and usually fixed ina 
corner of the kitchen close to the ceiling ; C, the feed-pipe from 
a cold water cistern in the roof ; E, a circulating pipe from top of 
boiler to top of tank; F, ditto, ditto, from bottom of tank to 
bottom of boiler ; G, G, pipes by which the hot water is conveyed 
throughout the house, to the bath, sinks, &c.; H, a stand pipe 
from top of tank, carried up through the roof of the building and 


left open at the top. 

It will be evident that when 
the cold water descends the feed- 
pipe C, it will fill the boiler, the 
tank, and all the pipes'up to the 
level of the cistern, the air of 
course escaping by the stand-pipe 
H. When the fire is lighted and 
the water gets hot it will flow 
B from the boiler to the tank by 
the pipe E and return by the pipe 

F, and when water is drawn off 
\, by the pipe G at the bath or else- 

where, cold water will descend 
the feed-pipe C to supply what 
E has been drawn off ; it should be 
observed that the pipe G is at- 
F tached near the top of the tank 
so that it cannot be emptied by 
any cocks belowthatlevel. Should 
the feed pipe get frozen no water 
can be drawn from the tank by 
the pipe G, because there will be 
no hydrostatic pres~ure from the 
pipe ©, but the circulation be- 
tween the boiler and the tank continues without interruption, 
aud will do so for a very long time; as there is little or no 
loss from evaporation the danger o! the boiler getting empty and 
an explosion ensuing from sudden thawing of the feed-pipe is thus 
obviated. 

The pipes E and F are usually led up in a corner of the fireplace 
and taken through the wall above the mantel or lintel, and con- 
veyed in a wooden box to the tank; the latter is lagged with felt 
and is cased with wood, and the pipes also felted or rolled with 
ropeyarn. 

The writer never heard of an accident by bursting where this 
method of construction had been adopted ; the boilers and tanks 
are commonly made of malleable iron jin. plate, and galvanised; 
but in all first-class houses of recent erection, the boiler, tank, and 
all the pipes have been made of copper, the latter solid, drawn 
without seam, and the couplings, &c., of brasswork, with screwed 
joints. ARCHITECTUS, 

Glasgow, January 24th, 1871. 
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BOILER INSPECTION. 

Str,—I have read with interest your leading article on the 
subject of ‘‘ Legislation upon Steam Boilers” in the last number but 
one of THE ENGINEER, and also the condensation of the evidence 
before the select committee of the House of Commons. This 
condensation, it appears to me, will prove very useful in calling 
the attention of engineers to the subject. It can scarcely be 
doubted that very many will read your condensation that would 
otherwise have seen nothing whatever of the evidence, aud the 
more public attention is drawn to this question the better. Allow 
me to point out an error that has crept into the close of the report 
of my own evidence, which completely disturbs the argument. 
The argument is this :—There are 100,000 boilers in the country ; 
fifty explode per annum, that is, one in 2000, Therefore the cost 
of insurance is ls. per cent. But the cost of a complete 
** entire ” examination of a boiler, reporting, travelling, and other 
expenses, as well as charges of management, Xc., included, may 
be taken in round numbers at 20s. per boiler. Thus inspection 
costs more than insurance, and, therefore, it cannot be to the 
interest of a joint-stock company, working for profits, to grant 
liberal inspection. It will pay them better to pay for compensa- 
tion than for inspection. Of course, the figures given above must 
be accepted as round numbers. The argument does not hang on 
their precision. At the end of Mr. Thompson’s evidence*it is 
stated that, in round numbers, inspection costs 20s. and insurance 
5s. per boiler perannum. The same principle is included there as 
in my own statement, though the figures slightly differ. As this 
is so important a feature of the present inquiry, would you kindly 
have this matter put straight in your next issue? You will see 
that your report makes me state that ‘“‘inspection only costs 1s, 
per boiler.” LavineTon E. FLETCHER. 

41, Corporation-street, Manchester, January 24th, 1571. 





GAS FLAME DENUDED OF ITS IMPURITIES. 

Sre,—It is a great pity that your correspondent Mr. E. Ward- 
Jackson is neither a chemist, a mechanic, nor a tradesman; I am 
afraid he is behind the age, for to read his description of **gas flame 
denuded of its impurities,” seems as if one was reading the speci- 
fications of the Marquis of Worcester of two centuries ago. 

Perhaps Mr. Jackson is not aware that steam has been, and is 
now used, to combine mechanically with the products resulting 
from the combustion of a gas flame, which I gather to be the 
meaning of his communication, as expressed by the words ‘* Water, 
or the steam or exhalation of water’ (whatever the exhalation of 
water may mean); but I presume he means that water is evapo- 
rated, and the evaporation is made to unite with the products of 
the gas flame. Well, this is already done, and Mr. Jackson, had 
he been in want of *‘ adventitious aid,” would not have got it from 
the Patent-office. 

He also gives what no doubt he considers to be facts, but gives no 
figures to support them. Now-a-days facts without figures are 
not of much importance, and as he cannot or does not like to be 
called upon to give drawings, perhaps in your next issue he will 
give figures, and let the world know what many gas engineers 
have been trying for years in vain to discover—how to get heat 
from gas more economically than from coal -as he says “‘ the price 
of obtaining this heat from gas, whether the gas itself or the 
apparatus, is, by experiment with coal, considerably lower.” 
I anxiously await the solution of the problem. 

January 17th, 1871. A Gas ENGINEER. 





THE RUSSIAN EXHIBITION. 

Srr,—Allow me to correct a statement in your ‘‘ Notes on the 
Russian Exhibition of 1870, IL,” page 417, No. 781, Dec. 16th, in 
which it is mentioned that ‘‘ Finland boasts of a considerable 
establishment for manufacturing agricultural machinery—the 
Fiscar Works—but it was not represented at the Exhibition.” I 
enclose a sketch of the plan of the Exhibition building from the 
official catalogue, and a list of the agricultural implements I exhi- 
bited, as well as a list of the different kinds of articles of other 
descriptions that are manufactured at my works here and up the 
country, and that I, together with some other things showing the 
kind of country in which my seat is placed, also exhibited. On 
the sketch I have marked the two places that were allowed me. 
I was honoured by the jury with medals, but I have to this day 
not yet got them; although my cutlery, with the exceptien of 





one single pair of skates from Mr. Bose in St. Petersburg, was, to 
appearance at least, superior to any works in the building. The 
renowned Zlaonit steel had only swords and small arms, but no 
cutlery. Atkinson, in his Siberian travels, mentions its superior 
quality, which, although the manner of manufacturing this new 
Damascus steel was lost by the death of Atkinson’s friend, the in- 
ventor, who spent a lifetime in the study of old blades in Asia and 
Europe, is still uns or not even equalled. The newspap 

have published in the list of rewards that I had been awarded 
with a silver medal for agricultural implements, but I know 
privately that twelve against ten of the jury pronounce the gold 
medal to be my reward, and that the ten wished me to get the 
silver one because my goods were labelled with high prices. The 
twelfth, or one of them, said that such would be a scandal to the 
public, who would be able to notice the difference, upon which 
several of the ten changed their votes in my favour, The high 
prices are a result of superior material, workmanship, and the 
expenses orgain of theagentsI employ in St. Petersburg; the orders 
may come through them or not. A great number of the articles 
from other exhibitors in different articles had lower prices than 
they sold such goods for. If you think fit to publish any part or 
all of my letter you would greatly oblige me, as your columns will 
be seen in Russia. Pardon me for the time and space I occupy 
from your kindness. E. LINDSAY VON JULIN. 

Fiskars Works, Jan. 1871. 











THE INSTITUTION OF CIVIL ENGINEERS. 

On January 17th, 1870, the paper read was “‘ On the Strength 
of Lock Gates,” by Mr. Walter R. Browne, Assoc. Inst. C.E. 

The author first alluded to previous communications on the 
same subject by Mr. Peter Barlow and by Mr. Kingsbury, in the 
proceedings of the Institution, and remarked that Mr. Kingsbury, 
in arguing in favour of cylindrical gates, i.e., such as when closed 
formed a single arc), had assumed the pressure on such gates to be 
uniform throughout the section, which was not necessarily the 
case. The external forces common to all varieties of gates were 
then obtained by the ordinary principles of geometrical mechanics. 
The most important and complicated case, that of a cambered 
iron-plate girder, was next taken, and it was shown by analysis 
how to find the strains, and consequently the area requisite at any 
part, first of the central section, and subsequently of any other 
section of the gate. The result was an equation between five 
variable quantities, so that four of these being fixed by other con- 
siderations the fifth could be thus determined. These quantities 
were the two flanges of the girder, the depth and thickness of the 
web, and the camber. The application of the result to the ends 
of ‘he gate showed that the area of the front flange (or that away 
from the water) and of the web should be greater at the ends of 
the gate than at the middle. The question was uext considered 
how these other quantities should Le fixed. The dimensions of 
the web and front tlange were left for practical considerations. It 
was shown how for a given pair of gates, to determine the camber, 
so that the back flange (that towards the water) should be as 
small as possible. Lastly, the proper value for the rise, or sally, 
of a pair of gates was considered, It was shown that, theoretically, 
the rise should be such that the gates met at a right angle, but 
that there were practical objections to this, which seemed to re- 
duce the proper angle between the gate and the span to from 
25 deg. to 30 deg. 





At the meeting on January 24th the paper read was on ‘*‘ Train 
Resistance on Kailways,” by Mr. W. bridges Adams, 

in this communication the author stated the general principles 
that should obtain in reducing train resistance to a minimum, and 
iu so dving the permanent way was regarded as an integral purt of 
the train, without which it would not work at all, if the true 
principles of construction were accurately followed, resistance— 
other than that of gravity—should be reduced to the single 
element of axle friction. ‘he proper area of axle bearing was 
defined, with a proposed plan eof axle of tubuiar form—a true 
cylinder throughout; the wheels with long bosses revolving 
independently ou the axle, and with ample coilar bearing tu pre- 
vent end wear of the brasses, the hollow of tie axle serving as a 
magazine for a large supply of oil running fora very long time. 

To get rid of flange friction against the rails, it was stated that 
the vehicles should have their wheels and axles applied to the 
frames in such a way—** caster” radial—that under all circum- 
stances each pair of wheels should be parallel to the rails, whether 
on curves or on straight lines, with the axles pointing truly to the 
centres of curves, or rectangular tothe rails. In one example, 
fora wagon frame, the springs were shown fixed to the wagon 
frame with the wheels and axle-boxes sliding beneath them, guided 
by the flanges against the rails. In another, the springs were 
fixed to the axle-voxes, the load being suspended by long shackles, 
giving very sensitive movement in response to ange guidance. In 
a third mode it was shown how two pairs of wheels might be 
coupled together at each end of a long train, while providing free 
movement on the sharpest curves by the combination of the 
* caster” radial movement with long vertical spring shackles. The 
importance of seif-acting continuous brakes through the whole 
train, was also insisted on, as well as the desirability of applying 
the wheel tires elastically, instead of rigidly. 

The principles assumed for the structure of permanent way 
were that it suould be non-defiecting, either vertically or laterally, 
by depth of rail, and with a sufliciently solid head to prevent 
crushing under the wheels, the mode of applying the rails in their 
supports being such as to prevent their escaping in case of break- 
age; the fastenings simple, and so arranged «s to lay into sharp 
curves where required ; the types of parts as icw as possible in 
number, and also the total number per mile; and taat it was 
desirable to have no brittle parts, and no timber or rotting 
material, The plan shown was wholly of wrought iron, practically 
elastic in the sleepers, which keyed firmly intu the ballast: surface 
packed with the minimum of labour, without any screw bolts, 
tishes, or timber, and with only tour types and 10,000 parts per 
mile, being one-sixth Jess than the ordinary Vignoies’ rail and 
sleeper, the total depth of the rail being 7in., snd thus nearly 
double the vertical strength of the ordinary rail, 5in. in depth. 

The question of engine haulage was then dwelt on, and various 
systems discuss 

A new class of engine, adapted to give great increase of power 
and steadiness, was described, in which tour cylinders might be 
used without causing oscillation. The engive had eight driving 
wheels, the four central flanged, with a sufficient length of wheel 
base for steadiness, and the end wheels with plaim tires, adapted 
to run without flange friction round curves of three chaius radius, 
‘the cylinders were placed at the central length of the frame, 
equidistant between the four wheels—two on each side, one under 
the other; the two pistons on each side working in opposite direc- 
tions, and thus neutralising oscillatwv, each pistun working a 
pair of coupled wheels. The engine might be worked by one set 
of eccentrics on the forward axles, but in case of an irregular siip 
of the wheels interfering with the due entrance and exit of the 
steam, eccentrics could be used to each pair of cylinders, and 
either pair have the steam shut off at oe by the driver on 
the foot-plate, when the full power might not be required. 

It was shown to be important to distribute the load over eight 
driving wheels to save destructive weights, using smaller 
cylinders and lighter moving gear, while retaining great power, 
and that the general system of minimum resistance of the trains 
and the increased power of the engines would enable a larger coal 
traffic to be carried on at a reduced expense, The desirability of 
using liquid fue! for lambeut flame in the engines, and also of 
using the steam twice over, from small cylinders to large ones, on 
the improved system, was also dwelt on, It was announced that 
the discussion upon Mr, Bridges Adams’ paper on “‘ Train Resist. 
ance on Railways,” would be taken at the next meeting, Tuesday, 
January 3lst, 
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! WROUGHT IRON STATION ROOF, BUCHAREST AND GIURGEVO RAILWAY. 
W. McCANDLISH, Esg., ENGINEER. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN. —Messrs. A. Asuer and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A.pnons Diirr, ler. 

8ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “ Gaceta 
i 49 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 





TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep - 5 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by vs may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

A eae more particulars. What kind of steamer do you 
mean 

W. M. L.—Consult a chemist as to the book. Write to Messrs. Spon or 
Messrs. Lockwood. 

A. Z.—Aslyou*have not complied with our regulations we have been compelled 
to put your letter in the waste paper basket. 

J. H.—We are not aware of the existence of any such book in either English 
or German ; write to Messrs. Lockwood or Messrs. Spon. 

BieacainG Spent Tan.—A correspondent wishes for the address of Mr. 
J. A. Bridges, the patentee of a process for bleaching spent bark. 

AvpHa.—Double blast valves have often been used in marine engines. The 
great objection to them is that unless complicated gear is used to work them 
they possess no advantage over other forms of valve. 

8. D. (Parkfield).—Jf you will send some additional particulars we shall be 
happy to aid you. What is the size of the engine? Can you obtain water 
Sor condensation? Can you get rid of the water when used f 

J. 8. C.—You can buy brass lucquer at most druggists. It consists of shel- 
lac discoloured in proof spirits, and coloured with dragon’s blood, dec. 
The basis of all black laquers is bitumen, but its preparation and use is 
practically a trade secret. 








STONE CUTTING MACHINES. 
(To the Editor of The Engineer.) 
Sm,—Can any of your correspondents tell me if there is a machine in 
existence which will cut paving stones into perfect cubes, and if so, 
where it can be obtuined. 8. H. H. 





HOT BLAST IN CUPOLAS. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged for any information regarding the application 
of hot blast to cupolas, y in extensive foundries. Has hot blast 
been fully tried, and, if so, with what results? CuPoLa. 





EMERY MILLS, 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents inform me where machinery for 
grinding emery to a fine powder, or to various degrees of fineness, or the 
nature of the machinery used for this purpose ? W P. 

January 25th, 1871. 





MEETINGS NEXT. WEEK. 

Tar InstiTvTion oF Crvit Enoineers. — Tuesday, Janua 
8 p.m.: Discussion upon Mr. Bridges Adams’ paper, “ Train 
on Railways.” 

Roya Untrep Service InstrtUt1on.—Evening meeting, January 30th: 
‘On Offensive Torpedo Warfare,” by Commander W. Dawson, R.N.: 
“On a Naval Hammock ; its Buoyancy, and the Use that may be made 
of it for Saving Life in Cases of Collisions, &c., at Sea,” by Rear-Admiral 
A. P. Ryder. Lecture February 3rd, 1871: ‘On Practical Artillery 
Instruction,” by Captain T. B. 8 , R.A. 

CuemicaL Society.—Thursday, Fe' 2nd, at 8 pm.: “On the 
Development of Fungi in Potable Water,” by Dr. Frankland. 


Tne Encrneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in — 
Half-yearly (including double number) .. 
Yearly (including two doublenumbers) .. .. «+ 
If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission a 
Advertisements cannot be inserted unless delivered before siz o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lune averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Kiche; all other 
letters to be addressed to the Editor of Tat ENGINEER, 163, Strand. 
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MARRIAGE. 
On the 18th January, at Edinburgh, Mr. James Fatsnaw, Civil 
Engineer, Edinburgh, to Jane, second daughter of the late Mr. Tuomas 
Gusss, of Springbank, Upper Norwood, Surrey. 


DEATHS. 

On the 18th January, at Sunderland, from the effects of an accident, 
Mr. Perer Date Nicnot, formerly Locomotive Superintendent East 
Indian Railway, and only surviving son of Mr. Anthony Nichol, of New- 
castle-upon-Tyne, aged 39. 

On the 19th December, 1870, at Mecrut, North-West Provinces, India, 
of dysentery, Mr. Joun Hastines Bazincton, Civil Engineer, Irrigation 
ee third son of the late Mr. Charles Lucas Babington, 
ag L 
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THE PROPERTIES OF STEEL. 

On Tuesday, the 20th of March, 1866, Mr. Price Williams 
read a paper “ On the Maintenance and Renewal of Per- 
manent Way” before the Institution of Civil Engineers. 
Many of our readers who were present, will no doubt 
remember that in the discussion which followed a great 
deal was said about steel and steel rails, with the general 
result that it quickly became apparent that no one knew 
anything with scientific precision about the qualities of 
the metal, simply because no good or complete experi- 
ments had been made to decide what its qualities are. 
Struck with the importance of the subject, and possibly 
ashamed of their ignorance, several engineers arrived at 
the conclusion that it would be a very good thing to carry 
out a complete series of riments calculated to. supply 
the much wanted information. To this end a committee 
was formed, consisting of Messrs. W. H. Barlow, Geo’ 
Berkley, John Fowler, J. Scott Russell, and Captain 
Douglas Galton. Mr. Berkley acted as secretary, and 
Mr. W. Parsey was subsequently appointed assistant- 
secretary. In order to obtain the necessary furds, a cir- 
cular letter was issued to ten of the leading makers 
of steel—namely, Messrs, Bessemer, J. Brown and Co., 





the Barrow Hematite Steel Company, the Bolton Iron and 
Steel Company, Charles Cammell and Co., Herr Krupp, 
Lloyds, Foster, and Co., the Monkridge Iron and Steel 
Company,’ Naylor, Vickers, and Co., and Turton and 
Sons—in which these makers were invited to co-operate 
with the self-appointed committee—it must be carefull 

borne in mind that the Institution of Civil Engineers had, 
as a body, nothing whatever to do with the matter—* b 
supplying the required material and subscribing ‘omni 
the expenses.” They were also requested to favour the 
committee with “their views respecting the most valuable 
class of experiments to. be tried, and with suggestions as 
to the best means of trying them.” An elaborate pro- 
oo of experiments, leaving little or nothing to be 

esired, was also sketched out. Ten firms subscribed, 
pledging themselves to pay, if necessary, £250 each for 
expenses. Subsequently another firm joined the list of 
subscribers, then including the names of eleven firms in all. 
Twenty-nine samples of steel, 15ft. long and 2in. square, 
were obtuined from the houses we have named and from 
Messrs, Firth and Co., who, however, did not subscribe 
to the fund. The bars were accurately reduced to size by 
Messrs. Easton and Amos, and experiments were made. 
The result lies before us in a volume recently issued, we 
cannot say published, as it is not to be bought at any 
booksellers. 

The first point which will strike the reader is that the 
experiments with the twenty-nine bars were all made at 
Mr. Kirkaldy’s works in Southwark, while in a subsequent 
series of experiments the testing machine at Woolwich was 
used. It will be asked why was not the same machine 
employed throughout, it being eminently desirable that the 
tests should be conducted as nearly as possible under 
the same conditions, in order that what we may term “ the 
personal error” of the machine might be eliminated. But 
this is not the only objection which may be taken to 
the book. We believe we are correct in stating that 
the labours of the committee have come to an 
end. They have received in all about £1100, and yet 
not a single experiment has been made on the strength of 
steel subjected to vibration and percussion, the point of all 
others of the utmost interest to engineers and artillerists. 
Not a syllable is said about the effect of cold or sudden 
heating and cooling under the conditions to which a brake 
tire is subject. We venture to state that there is not one 
of the firms who subscribed which is not in ssion of 
infinitely more extensive, complete, and valuable informa- 
tion privately accumulated, than anything supplied by the 
the report of the Steel Committee. That it will tell a few 
engineers that which they did not know before, is likely 
enough; that it is not what the nature of the committee, 
the hearty co-operation of the first steel-making firms in 
the world, the ample funds placed at the disposal of the 
members, and the reputation of those members, justified 
the scientific world in expecting it would be, is certain. 
In one word, it is the old story of the mountain in labour 
bringing forth a mouse, and a very miserable little mouse 
too. It is not easy to assign avy other cause for this 
failure, except that the committee got tired of the whole 
affair, and mismanaged it from beginning to end. 

We wish it were possible to stop here without saying 
another word about the Steel Committee and its experi- 
ments, but this is impossible. The members of the com- 
mittee have, it seems, given very grave offence to Mr. Kir- 
kaldy, and they, in turn, make certain complaints concern- 
ing him, which, if true, to some extent explain the 
imperfection of their report, and the hasty abandon- 
ment of their labours while the inquiry is lament- 
ably incomplete. We are guilty of no breach of 
confidence when we state that we have been communi- 
cated with by both ies; each, no doubt, desirous 
that we should be placed in full possession of, the 
facts, in order that we should do justice between them in 
these pages. Under the circumstances, we are in some 
sense compelled to reproduce here, as fairly as lies in our 
power, the charges and counter-charges made by Mr. Kir- 
kaldy and the committee. If we d the matter over 
in silence, much connected with the preparation of the 
volume would be absolutely unintelligible to those who 
may obtain it. For example, the reason why Mr. 
Kirkaldy’s testing machine was abandoned in favour of 
the old Woolwich testing machine, is at once evident when 
we state in plain terms that Mr. Kirkaldy and the com- 
mittee quarrelled. The facts, as far as we can ascertain 
them, are as follows:— 

As we have seen, the committee obtained possession of 
twenty-nine sample bars, and it was determined that these 
bars should be tested by Mr. Kirkaldy with his well-known 
apparatus. Now, the manufacturers who sent the steel 
could have had their samples tested by Mr. Kirkaldy for 
much less thanthe amount of their subscriptions, They were 
willing to pay £250 each, it is natural to suppose, in order 
that the experiments might be conducted not only by Mr. 
Kirkaldy, but by such eminent engineers as those com- 
posing the committee. If matters had been conducted pro- 
perly, Mr. Kirkaldy should never have been vatheed to 
test any one of the samples in any one way except in the 
presence of some one, or of allthe members. But what was 
really done was this. The bars were sent to Mr. Kirkaldy’s 
works and tested by him, and by him alone. Mr. Kirkaldy 
has written and circulated a letter addressed to Mr. Berkley, 
in which, strangely enough, he takes great credit to 
himself on this point, stating in italics that all the experi- 
ments were made and recorded by him. This being so, 
the committee were guilty of a distinct breach of faith to 
the contributors to the fund, who were left just as much 
in Mr. Kirkaldy’s hands as though they had privately em- 
ployed him. Messrs. Barlow, Berkley and Co, suffered 
themselves to become mere ciphers, really having no more 
to do with the experiments than the railway companies 
who carried the bars to London. We are not now ex- 
cont any, even the smallest doubt concerning Mr. 

irkaldy’s fitness for the work he undertook to 
discharge. We only assert that the contributors did 
not get for their money what they bargained for, namely, 
the qualified supervision of a committee of emizent 
engineers, inasmuch as the experiments were not con- 





ducted by the committee at all. Indeed, it is positively 
asserted that not oue member of the committee saw as 
much as a single experiment carried out with the samples 
et gene y This is a grave charge to bring against the 

ody, and they rebut it by stating that Mr. Kirkaldy, 
with whom no agreement was made either as to payment 
for his services or otherwise, having obtained possession of 
the bars, refused to test them in their presence, and 
that when certain members of the committee called upon 
him at his works to carry out the experiments, he 
always stated he was otherwise engaged. Mr. Kir- 
kaldy, in his letter, in part substantiates this state- 
ment, asserting that the committee never had a single 
meetiug at his testing works, and never saw 140 specimens 
out of 203 obtained in the course of the inquiry; but he 
says not a syllable as to why the experiments were not 
carried out in the orthodox manner before some member or 
members of the committee. 

The final sheets of tabulated results of Mr. Kirkaldy’s ex- 
periments were sent to the committee on the 3rd of Feb- 
ruary, 1868—that is to say, nearly two years had been lost in 
testing twenty-nine sample bars, and he accompanied the 
sheets with a letter inviting the committee to come 
and see his specimens. Mr. Barlow and, we presume, 
some other member of the committee, discovered certain 
discrepancies in the results obtained by Mr. Kirkaldy as 
compared with the results obtained in previous tests of 
iron carried out by Mr. Barlow, which may be briefly 
stated thus:— Mr. Barlow held that the amount 
by which a bar should shorten under compression 
should pretty closely correspond with the amount 
which it would lengthen under tension, so long as 
the limits of elasticity of the material were not ex- 
ceeded, and the strains were equal in intensity. In 
several instances this opinion was not confirmed by 
Mr. Kirkaldy’s experiments. It was also seen that 
in another case the permanent sets, as recorded by 
Mr. Kirkaldy, instead of increasing in proportion with 
the strains in a rapid ratio, decreased in a rapid ratio.* 
Mr. Barlow concluded, it appears, that this result might be 
due to some imperfection in the testing machine, and he 
asked Mr. Kirkaldy foran explanation of its construction and 
action. An interview followed, the result of which was, we 
understand, so unsatisfactory, in the sense that Mr. Kirkaldy 
would supply no information, that Mr. Barlow—cr shall 
we say the committee /—determined to complete the experi- 
ments with another machine. Two or three testing 
machines were placed at the disposal of the committee—one 
at Barrow, another at Lloyd’s, and a third at Woolwich. 
This last, being the most conveniently situated, was 
adopted. It is a very old machine, but it appears that the 
committee had it taken to pieces and thoroughly repaired 
before they proceeded to use it, and that, as it permitted of 
being checked by dead weight, it was substantially accu- 
rate. We confess we have not patience to enter into a de- 
tailed description of the methods of test adopted ; suffice it 
to say that the extensions of the bars were measured by 
verniers attached directly to the bars, instead of by levers 
and a dial, as in Mr. Kirkaldy’s machine. 

Matters had now come to a direct split between Mr. 
Kirkaldy and the;committee. They published his tables 
without permitting him to see his _— sheets, and the 
result is that the arrangement of the tables is not 
so good as it might have been. Mr. Kirkaldy, to judge 
by his letter, is very indignant that he was not given an 
opportunity of revising his proof sheets, but the tables, when 
compared with his manuscripts, are so free from error, that 
we do not think he has much to complain of on that score, 

Such are the facts, as far as we have been able to ascer- 
tain them, connected with the labours of the Steel Com- 
mittee. Our correspondence columns are, of course, open to 
receive any communication on the subject which either the 
committee or Mr. Kirkaldy make think fit to make by way 
of explanation or correction. Meanwile, we are as far as 
ever from obtaining that information concerning steel 
which can only be obtained by an exhaustive series of ex- 
periments on its properties. We trust that our great steel 
making firms, not discouraged by the failure of the Steel 
Committee, will once more take the matter up, and en- 
deavour to supply the members of our profession with the 
information so greatly needed. 


THE GOVERNMENT INQUIRY INTO STEAM BOILER 
MANAGEMENT. 

At the same time that we conclude our report of the 
evidence given before the Steam Boiler Commission by the 
sixteen witnesses who were examined during the eight 
days’ sitting of the commission, we return to the discussion 
of the whole question—desiring especially to show, as a 
fortnight ago we promised we would, what appear to us to 
be the practical impediments to Government inspection, 
together with the points on which further information is 
requisite. 

‘ew are sanguine enough to suppose that any pun 
system could be so complete as to make boiler explosions 
altogether unknown or im ible; but there seemed a 
general agreement among the witnesses that at least half 
the explosions, and possibly two-thirds, may be prevented 
by judicious inspection. The experience of the various 
steam boiler inspection societies, which have some 20,000 
boilers in their charge, shows that by their operations ex- 
plosions have been reduced 50 or 60 per cent. Some good 
results were given by the Steam Users’ Association 
as the result of their working during the last five 
years; but as the boilers were confessedly of an un- 
usually good and expersive class, and belonged to 
exceptionally wealthy owners, who take personal in- 
terest in the matter, whilst the bad boilers had been 
weeded out by ten years’ previous inspection, it could 
hardly be expected that the same results would follow 
until after many years’ inspection in relation to boilers of 
all classes, and oe to reluctant and needy owners. 
The committee by their questions aes anxious to 
ascertain—first, what explosions were due to faults of con- 
struction or repait, which would come under the provision 


* Lest it should be thought that we endorse these statements in aly 
way, we refrain from reproducing figures, 
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of the boiler designer, maker, or repairer, and which might 
be met by inspection of boilers before they were allowed to 
work at all; second, what explosions were due to faults— 
such as unseen corrosion or weakening and wear and tear 
during working—not easily apparent to the ordinary at- 
tendant, and which could only he discovered by internal 
and flue-inspection periodically made; and, third, what ex- 
plosions were due to want of skill, absence of oversight, or 
through the carelessness of the attendants, and that might 
ae me be 
eing certified, after examivation, as to their qualifications 
and character. The general tenour of the various answers 
to these questions was that explosions were about equally 
divided under the three heads, or about one-third faults in 
design or construction, one-third wear, and one-third faults 
due to the attendant. Inspection, therefore, might be sup- 
posed directly to affect two thirds of the cases, and better 
attendance the remaining one-third, 
_ Perhaps it must be that explosions will oceur, but equally 
in the interest of humanity, of engineering, and of poli- 
tical economy, no effort should be spared to work steam 
boilers safely. It is stated in very round numbers that 
there are 100,000 boilers in the United Kingdom. These 
figures can have been arrived at only by the merest guess- 
work ; but they may answer the present purpose. Correct 
statistics would, however, be very useful. ‘The estimates 
as to the cost of inspection vary from 10s. each boiler per 
annum, up to £3, as charged for inspecting the boilers in 
some of the Government departments; but perhaps £2 
each per annum may be taken as the cost of a general 
independent inspection, or £200,000 per annum in all. 
If this should be made a general charge upon county or 
imperial funds, as in the case of railway and mine inspec- 
tion, as a general measure for the protection of the public, 
the burden would not, perhaps, be much felt; but if the 
burden should be placed upon the boiler owners, it would 
press heavily on some of the best and most careful boiler 
owners, who already possess as good a system of inspec- 
tion as could be provided by other means. It is said that 
one boiler in every 2000 explodes every year. Hence it 
may be inferred that 1999 carefully tended boilers which 
do not need it would have to be inspected to catch the 
dapgerous one. Perhaps a fairer estimate would be that 
about one-fifth of the boilers now working are uncared for, 
so that the owners of the four-fifths would be charged for 
doing what they are already doing for themselves. 

Before, therefore, discussing the best means of making 
inspection general, it may be well to consider whether the 
dangers to the public from the use of steam warrant very 
exceptional legislation, necessitating unusual interference 
with manufacturers, by doing at the public expense, or 
under public authority, what manufacturers for the most 

art are doing at their own cost. It is as directly to the 
interest of the owners of boilers to have them worked 
safely as it is to that of the shipowner to have seaworthy 
vessels, to the railway companies to have souud lines and 
good carriages, or to mine-owners and factory proprietors 
to have good and well-arranged machinery. There is no 
reason why the details of inspection should be done for 
manufacturers ; on the contrary, we hold that they should 
all be induced to do it for themselves. That effected, any 
simple inspection would be sufficient, as in the case of rail- 
ways, passenger vessels, mines, and factories. In contem- 
plating the mischief caused by exploded boilers demon- 
strated to have been palpably bad, it is forgotten that vast 
numbers are working safely and are well cared for. That 
which is needed is to reach the neglected few, and to aid 
furtherthe careful. Why,weask,should thecouutry take this 
one duty out of the owners’ hands, relieving them of 
responsibility by doing the work for them? Every steam 
user is at present liable for any mischief arising from want 
of ordinary precaution ; and, except in a few instances, 
there are motives to induce care quite as powerful 28 could 
be brought into operation by a cumbrous system of exami- 
nation that might soon degenerate into enforced espionage. 
How is it suggested that Government iuspection shall be 
carried out? It has been proposed to empower the Board 
of Trade to appoint inspectors ; indeed, that the Board of 
Trade should conduct the whole business, or delegate it to 
others, somewhat as chain cables are tested, by separate 
establishments under the regulation of the board. It has 
also been proposed to have a kind of Steam Parliameut, 
possessing delegated Government powers, boiler owners 
having votes for representatives in proportion to the num- 
ber of boilers that they own. This proposal has been 
moditied since the rising of the committee to the esta- 
blishing of a Steam Parliament in each centre of manufac- 
turing industry, with independent powers of making regu- 
lations. Neither of these plans we venture to think would 
meet the requirements of the case. Better than either is 
the proposal to make inspection necessary, but to leave it to 
the owner to appoint whom he likes, taking the respousi- 
bility of the sm pg competency. Under this proposal 
advantage might be taken of the companies already esta- 
blished to carry out inspection. A good deal has heen said 
as to the suppused impropriety of assurance in relation to 
steam boilers. To prevent misapprehension on this point 
it is well to state that the objections do not apply to any of 
the existing companies, for they all make iuspection a first 
object, and spend nearly all they receive on inspection, 
whilst they number among their engineerirg staff men who 
have had the longest and the widest inspection. It is said 
that as, on the average, 1 boiler in 2000 explodes, an insur- 
ance rate of 1s, per £100 will cover all risk, and that it 
is cheaper to take that risk than to have the expense of in- 
spection. But the evidence given by the companies was that 
inspection was done effectually, and that no boilers were 
now assured without it. At the same time, there is as 
much reason why the risk of boiler explosion should be 
made matter of assurance without inspection at 1s. or 2s. 
per cent. if any company cousidered they could obtain 
2000 or more boilers, so as to have enough premiums to 
cover the risk, as there is that the risk of travelling by sea 
or by land should be subject to assurance. If a company 
undertakes inspection with assurance it is entitled to the 
cost of inspection in addition to the risk rate, always sup- 
posing that the work is properly done; and there is no 
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imputation that the work is not so done by the existing 
companies. 

On the whole, it seems desirable that further statistics 
should be obtained as to the number of boilers employed 
in the kingdom, and also that more of the manufacturers 
who would be affected by any system of inspection should 
express their views. Nevertheless, the plan of simply 
making it necessary that every boiler should be inspected 
by some one competent to do it, or by one of the societies, 
seems simple and inexpeusive. We ask that it may be 
tried before any elaborate and costly system is organised ; 
for such a system, in addition to being a heavy pecuniary 
tax, would prove exceedingly irksome to every steam user 
in the kingdom. 


THE COMMITTEE ON BOILER EXPLOSIONS. 


WE resume to-day the summary specially prepared for 
these pages of the evidence before the still existing Parlia- 
mentary Committee appointed to inquire into ‘‘The Causes of 
Steam Boiler Explosions aud the Best Means of Prevention.” The 
first half of our summary appeared in THE ENGINEER of the 
13th inst. 


Mr. James NasmytTH, Member of the Royal Institute, and an 
engineer and boiler maker of twenty-five years’ experience, 
Classed boiler explosions under the heads following :—(1) Deterio- 
ration or local corrosion; (2) malconstruction ; (3) bad mate- 
rials; (4) the bad work; (5) the short water; and (6) undue 
pressure, The continual heating and cooling of boilers produced 
bending, pushing, and pulling action, which must eventually 
bring on explosion unless arrested before the effect becomes 
dangerous. Much mischief was caused by forcing the holes in 
badly punched plates to coincide. When once the integrity of a 
plate was destroyed a good part of the strength was gone. A 
piece of paper would bear pulling a long time, but the moment 
a little rent was made it gave way entirely. Many boiler explo- 
sions had resulted from bad repair. The subject of boiler explo- 
sions was difficult and complex, for explosions were the result of 
a combination of various causes, They might be prevented by 
thorough inspection, but there was difficulty about that. The 
pressure of self interest should be put on the owner by involving 
that in the result of explosion inspection should be compulsory. 
Dangerous corrosion might exist without showing itself ; but it 
was difficult to discern even when it was inspected, and might 
escape avery sharp inspector. A severe water test, about double 
the working test, would be useful. A practised ear could detect 
unsoundness by hammering. A latent weakness in a bviler was 
sooner detected by cold water than by hot. A brittle plate would 
be stronger at the temperature of boiling water. All vessels for 
the production of steam should be inspected as boiers, The 
process of riveting itself produced strain, as the rivet was thickened 
outin the hole. In the rusting of iron there was a curious chemical 
action and reaction, cause and effect becoming each other 
alternately. The brickwork held the damp like a sponge and 
increased corrosion. Remarkable cases of corrosion had been seen 
in locomotives, and being local they were perhaps due to chemical 
and mechanical action. Electrical action might be at the root of 
the chemical action as the originating cause. A locomotive, with 
its non-soluble brass and its soluble iron and saline contents, had 
all the conditions of an electrical apparatus; but why the action 
should be concentrated on a small surface was a recondite question. 
After a serious explosion from furrowing of a locomotive the 
London and North-Western Railway Company untubed some 
boilers, and one only three months in use was found in a dan- 
gerous condition, with grooves near seams, although the iron and 
the work were very good. In a capacious boiler the first symptoms 
of grooving could 5e detected, and the boiler stopped before it was 
dangereus. Inspection would not always detect bad workmanship. 
It was to the interest of the owner to have thorough inspection. 
Lord Campbeli’s Act might be usefully applied in homeopathic 
doses. Compulsion by local authorities would be best, such as 
town councils. Government authorities might not be the best to 
have care of izspection. Returns to the Board of Trade would be 
useful, Standard rules fur inspection should be laid down. 
When plates were overheated, and the engine was started, water 
might splash on to them and produce suddenly more steam than 
the safety vaive could carry off. But simpler were perhaps the 
true causes. ‘he vibration from the ebullition would not be 
sufficient to cause explosion, and such vibration or convulsive 
boiling only took place when the water was clear and deprived of 
air. Very recondite and ultra-philosophic reasons should be 
avoided, because they confused practical men, and drew attention 
from plain intelligible causes. It was treating the boiler very 
kindly to test with hot water. Penalties should be enforced 
against those who broke rules and regulations. The makers of 
boiler plates should guarantee their quality; punishment should 
follow an offence. An iron plate was not homogeneous, and some 
parts might be more liable to corrode than others, as might be 
seen in old railings of Swedish and Kussian iron. The substance 
was not in electrical harmony with itself, and one portion gave 
way toa silent power. Steel was homogeneous, and an average 
quality existed throughout. Iron was not homogeneous, because it 
was a combination of various chemical substances, and a solvent 
would dissect it. The pitting of the plates might be due to the 
presence of impurity. Compulsory insurance would be damaging 
to the public safety by removing the responsibility from the 
parties immediately concerned, and would be like setting out to 
sea ina boat. No faith should be placed in that. Locomotives 
should be compulsorily inspected, although railway companies 
were terribly interested in the state of their locomotives, and it 
cost a great deal to untube one. The boilers might be drilied to 

ascertain their state without weakening them. 


Mr. WILLIAM Macnavueut, Practical Engineer, of forty years’ ex- 
perience, and Chairman of the Manchester Steam Power and 
Boiler Insurance Company (formerly called the Manchester 
Boiler Insurance Company), which has been in operation since 
1859, 

Had previously been an honorary member of the original society 
now called the Steam Users’ Association. The Steam Power 
Company inspect boilers to the same extent as the Steam Users’ 
Association, and in addition they paid for the damage caused by 
explosion or collapse of flues. Insurance induced many to place 
their boilers under inspecti The y had over 12,000 
boilers insured. Only those boilers considered trustworthy after 
inspection were insured, and perhaps 20 per cent. of the proposals 
were refused or postponed, or about thirty every month. All 
boilers were regularly inspected four times a year. There was 
some difficulty in getting millowners to stop for thorough examina- 
tion as often as was wished. The Steam Power Company had 
had fewer explosions than any other society considering the 
number of boilers under their care. There had been twenty ex- 
plosions in eleven and a-half years. As the Committee had been 
told that the Steam Power Company had had many explosi 





wer to prosecute afiyone who was to blame, as in Scotland. 
mpulsory inspection would be better than none at all, but manu- 
facturers would consider Government inspection a great evil. The 
object of the Steam Users’ Association was to prevent Government 
inspection. A separate tribunal might be better than some in- 
quests which were so unsatisfactory that it would have been better 
to have none at all. The same tribunal should have the power to 
inspect any boiler if it was brought to their knowledge that it was 
in an unfit state. This would be Government inspection—but in 
a very mild form, and would not involve a number of Government 
inspectors goirig about mills like excisemen. If Lord Campbell’s 
Act were enforced, by which damages could be obtained against 
anyone causing injury, there would be no need of Government 
inspection. It would be well to try this before Government in- 
spection. The Steam Power ery = had a large staff of twenty- 
seven inspectors, or one to every boilers, with chief engineer 
and five assistants. The rate of insurance was 20s. per £100 with 
a boiler of 40 1b. pressure, -and 25s. if above that pressure. In- 
spection of boilers before being put to work would be useful. The 
test should be after it was set in its place. A new boiler, how- 
ever good, might become injured. Periodical inspection was 
absolutely necessary, but there were cases where it would not 
revent accident. For instance, good boilers had been found 
injured by the grease from the engine causing thick deposit, and 
no inspection would make them safe. Mr. Forsyth, who was 
killed by a boiler exploding at Messrs. Sharpe, Stewart, and Co.’s 
works, was one of the originators of the Steam Power Company. 
After an explosion at Rochdale Sir Wm. Fairbairn was anxious 
to get up an inspection society to prevent Government interference. 
Witness then suggested ‘‘that the inspection should be the 
same, but it should be backed by paying if there were any short- 
comings.” No goodwill was paid by any of the members of the 
original insurance society. The company had never paid more 
than 10 per cent. In the first two years starvation stared it in the 
face, and the shareholders were very dissatisfied. The boilers 
under the Steam Power Company were of an average class. Those 
under the Steam Users’ Association were a better class, because 
they belong to wealthy owners. There was an association at 
Blackburn three years before the Steam Users’ Association, but 
they were afterwards merged into one. In some places common 
firemen knew as much about steam and boilers as some consulting 
engineers, Any man whose life depended on a boiler should be 
able to ask for inspection. It would be more effective to have 
the present association than to have a central one in London. In 
cases of explosion a Government official might attend to see if the 
association had, done theirjduty, as in the case of railway 
accidents. 


Mr. RoBert BEwIcKE LonerinGE, Mechanical Engineer, and Chief 
Engineer and Manager to the Boiler Insurance and Steam Power 
Company, and previously Chief Engineer to the Steam Users 
Association, from its foundation in 1854 to 1858, and was 
succeeded by Mr. Harman before Mr. Fletcher's appointment. 


He left the association because it was not making much progress, 
and having but 1500 boilers, and extending only thirty-five miles 
round Manchester. Insurance enabled the company to extend 
their operations considerably. 22,500 proposals have been 
received and 19,502 accepted. The 3068 were refused because of 
the non-effective mountings, or badjcondition of boiler, Some 
firms would not pay the premiums and changed their minds. 
There have been twenty explosions of insured boilers, eight in 
ironworks, five in collieries, three in cotton and woollen mills, 
two in bleach and dye works, one in corn mill, and one at a gun- 
smith’s. Ten were plain cylinders externally fired, and ten were 
internally-fired boilers. Of the plain cylinders four exploded from 
deterioration, two from bad repairs, three over heating from deposit, 
and one internal corrosion, caused by acid water. Of the internally- 
fired one exploded from weak manhols, one from brittle plates, 
one from unequal expansion, one from bad repair, two from 
external corrosion, and four from low water. The only explosion 
which could have been prevented by inspection was that from 
corrosion. Deterioration of tensile strength could not be detected. 
Nine lives were lost from the explosion from bad materials, a 
merchant having sold the plates as ordinary merchant iron, and 
the boiler-‘maker should have known they were unsuitable, but his 
culpability was not known till the boilers had exploded. On June 
30th last there were 12,688 boilers under the company. There 
were perhaps about 100,000 boilers in the country. Where there 
was a single boiler the attendaut was often incompetent. During 
eleven and a-half years there had been on the average fifty explosions 
and eighty deaths asfar as records had been obtained. ‘The total 
number in that time had been 581 explosions, causing 922 deaths in 
eleven and a-half years. The rate of explosion among boilers 
insured by the company had been 1 in 4600, and in,the country at 
large 1 in 2000. ‘here were sixty-three explosions last year. 
Nineteen were from malconstruction, nineteen from corrosion, nine 
from negligence, three from over-pressure, two from bad repair, two 
from deposit, one from the dome being knocked off, and eight no 
records. Would suggest that one or more engineers be appointed 
by Government as inspector or i tors of boilers to investigate 
the cause of every boiler explosion, In case of any personal injury 
being sustained by an explosion, the owner of the boiler should be 
required to give notice of the same by post within twenty-four 
hours to the Government inspector; or, failing to do so, should be 
liable to a penalty not exceeding £20. The inspector shouid, on 
receipt of the notice, himself make an examination of the boiler, 
and should, in case of any death resulting from the explosion, be 
empowered to call any witnesses he might think fit to give evidence 
before the coroner. Wherever, in the opinion of the inspector, there 
was conclusive evidence of culpable negligence, yet the inquisition 
resulted in a verdict of ‘‘ accidental death,” as would frequently 
be the case, the inspector should, with the sanction of one of her 
Majesty’s Secretaries of State, prosecute those deemed culpable, 
as was now done by the Government inspectors of mines under 
similar circumstances. If the owner of tie boiler were convicted 
the relatives of the deceased would doubtless avail themselves of 
Lord Campbell’s Act to obtain compensation. The inspector 
should have power at any time to stop the working of any boiler 
for thorough examination by giving notice in writing to the 
owner, who should be required to have the boiler properly cleaned 
and the flues swept by the time appointed, and also, if especially 
required, should remove any brickwork or covering of the boiler 
that the inspector might deem necessary. If the owner should 
object or neglect to make the necessary preparation for such 
examination, he should be liable to a penalty of £1 for every day 
beyond the day appointed during which he might so neglect. The 
inspector should be authorised to employ any competent man he 
might think proper to make such thorough examination, the fee 
for which should be 20s. and should be paid by the owner of the 
boiler. If, after such examination, the inspector should id 
the boiler in a dangerous condition, he should give notice in writ- 
ing to the owner, specifying the particular defects, and requiring 
them forthwith to remedy the sauie or replace the boiler. If the 
owner should deny the dangerous condition of the boiler, and object 
to replace it or remedy its defects, he should be required to give 
notice in writing of such objection to the inspector; and further 
dings should be taken for the determination of the matters 











the exact facts should be stated clearly. The explosions had not 
been so great as in the Steam Users’ Association, in the 
proportion of 20 to 27. Inspection was very desirable, but 
the majority of accidents which the company paid for were 
beyond the power of inspectors to prevent. If proper 
facilities were given for thorough inspection of every boiler, 
explosions would be reduced tv quarter the number. The 
Steam Power Company have reduced the percentage of explosions 
60 per cent. Unsafe boilers were rejected for insurance, and some 
of them had exploded shortly atterwards. Inspection should not 
be entirely compulsory, but it would be useful if one or two good 
engineers were appoin by the Government to attend coroners’ 
inquests and to correct the palpable errors in verdicts, and have 





pt 

in difference by arbitration. When the matters in difference had 
been determined by arbitration, then if, after the owner had been 
furnished with a copy of the award, attested by the inspector, he 
should neglect forthwith to take proper and active measures for 
removing the danger, he should be liable to a penalty of £5 per 
day for every day after the receipt of such copy of the award 
during which he might so neglect. All penalties to be recovered 
ina summary manner before two justices of the peace, or in 
Scotland before the sheriff of the county or place where 
the offence had been committed. If this course were 
adopted periodical inspeetion of steam boilers would soon be- 
come general, and boiler explosions would be of rare occurrence, 
The average might be reduced to 1 in 5000. The responsibility of 
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the owner should not be reduced. The reason the company have 
had so few explosions was entirely attributable to the inspection. 
It was an error to suppose that the Steam Users’ Association had 
had practically no explosions, for in fifteen years they have had 
seven explosions, causing nine deaths. Coroners’ juries are un- 
certain, because after the clearest evidence they acquitted the 
offenders. In some cases where insurance has been refused the 
owner has called in another engi who has idered the boiler 
safe, and then after that it has exploded. Tue best plates would 
deteriorate, but it would be well to have all plates branded. If 
the Government inspector heard that a boiler was unsafe he 
should have power to stop it for examination, This would give 
him. immense power, but it was ry. i granted by 
the municipal authorities would be useless, as totally incompetent 
men would be appointed from i and not from merit. The 
Government engineer need not himself make inspection, but 
appoint those to do it who were well qualified. He could have 
the assistance of working wen todo the dirty work necessary in 
inspecting boilers. The Steam Power Company gave owners the 
very inspection they desired, and they would continue to insure 
although there might be Government inspectors. If there was 
certainty of punishment for culpable negligence it would produce 
a wholesome terror, and owners would have inspection for their 
own protection. There should be better prosecuting power. Last 
year nine explosions were from neglect of the attendant, and 
others from deterioration, making in all about one-seventh of the 
explosi which inspection could not prevent. Inspection costs 
17s. 6d. per boiler, and 2s. 6d. is added for insurance of £100. 
When the Steam Users’ Association first commenced they 
inspected and indicated engines with a view to economy of fuel. 
Many members joined to obtain these reports, and then left after 
one or twg years. Insurance was a great inducement to the lower 
classes of steam users to join. In many of the cases of negligence 
the men thoroughly knew their duty, but did not doit. A new 
boiler may bear the water test, and yet in a little time the plates 
might become dangerously brittle from the unequal strain of 
working. Under water test a boiler was subjected to a uniform 
strain, but in working expansion produced excessive strain on 
particular parts. Explosion could not take place while testing 
with water. The explosions at Messrs. Sharpe's, before alluded 
to, was from caulking while under test by steam pressure of 
120 1b. The plate which ruptured had four times more tensile 
strength at one end than the other. Hydraulic pressure would 
have detected the leakage, but not the quality of the plate. 
When boilers were new and by well known makers they were not 
always internally examined before insurance, but always with old 
boilers. Grooving was continually found in the root of angle iron, 
of internal tubes, or in the end plates. When a boiler 30ft. long 
was worked the heating of the top caused the tube to rise in the 
middle about gin., and it went back when cold. This repeated 
bending caused grooving. It was never found in the middle of a 
plate, but corrosion was, and also at the circular seams. Where 
acid was present it went on very rapidly. There might be electric 
action in boilers, but it was doubtful if it had much to do with 
the corrosion or grooving. The latter was mainly due to 
mechanical action. Inequality of the plates might allow acid to 
attack one part more than another. Litmus paper often showed 
the water in a boiler acid after a few weeks’ working. Where 
there was incrustation there would be no fear of acid. 


Mr. GrEoRGE BARKER, Chairman of the Midland Steam Boiler 
Inspection and Assurance Company, and senior partner in the 
Chillington Ironworks, Wolverhampton, and an employer of 100 
boilers. 

The company was formed in 1862 after some severe explosions (one 

of which killed nearly thirty persons), as the best means of pre- 

venting these explosions by providing a system of periodical 
inspection. Particulars were obtained of the existing companies 
and the form of an insurance and inspection company was 

selected as the most convenient, with a capital of £50,000 in 5000 

shares of £10 each. Insurance was adopted from the first, and the 

directors themselves employ something like 1000 boilers, and 
nearly all the shareholders were steam users, and thus became 

directly interested in the question. There were nearly 3000 

boilers under the company of a very varied description, but 

a used in ironworks and. collieries, and but few in 

actories. The company went on so well that in 1865 a branch 
was formed in the North of England and Cleveland iron and coal 
districts. There was a board of management there, and some of 
them were directors of the central board. Three insured boilers 
had exploded, namely, a plain cylinder just after repair, which 
had been reported as needful; a tubular boiler worked by the 
owner, although reported unfit; and the other a plain cylinder 
worked at three times the stipulated pressure. A register was 
kept of all explosions which were heard of, whether in the iron 
districts or elsewhere. The advantage of inspection depends on 
its character. Many firms say ‘‘ We have now by means of our 
own staff a complete system of inspection.” Witness had such at 
his own works, yet also liked to have independent inspection of 
some one else. There would always be some explosions. The 
Midland staff of inspectors had peculiar experience in the class of 
boilers used in the iron and coal trades. Inspection should not be 
compulsory, as it would be interfering too much with the liberty 
of steam users. A strong recommendation would be good, but 
notan Act of Parliament. There were some gross cases of care- 
lessness, such as hanging bricks on safety valve levers, but from 
simple ignorance of the effect. The Midiand had refused insurance 
in several cases. The great advantage of assurance was that it 
gave more power to enforce repair. ‘he great difficulty in com- 
pulsion would be that the scientific evidence varied so much. One 
engineer objected to a boiler from one reason, another from 
another reason, and it exploded perhaps from an altogether 
different cause. The Government might assist by strong recom- 
mendation, and let the societies be still further tried. The Midland 

Company would take care any such recommendation was brought 

home to the knowledge of all steam users in the iron 

and coal trade. There are about 10,000 boilers in South 

Stafforshire and more in the North of England. Care had 

always been taken to let it be thoroughly kaown that the 

Midland Company was got up entirely from an earnest desire to 

do the best to prevent explusions ; but that the best plan should 

be one which paid the expenses. Ten shillings per share had been 
called and ten per cent. dividend paid, so that the whole dividend 
equalled £150 per annum, to insure a guaranteed capital of £30,000. 
£9 10s. per share was uncalled ; profits had been also capitalised in 
the form of £1600 reserve fund. It was not well to point out one 
trade or class of works for inspection above another. The 
Government system of inspection of mines had not prevented 
explosions, and the best inspection in the world would not prevent 
boiler explosions, although it was the best known source of pre- 
vention. It would be well to encourage voluntary effort to the 
utmost before resorting to Government interference. No boiler 
was ever insured without inspection. Insurance did not tend to 
make owners careless. His society is prepared to extend its 
operations] to any extent, and to,undertake the inspéction of all 
boilers used in the iron and coal trades throughout the kingdom. 
It is an error to suppose more people are killed by boiler explo- 
sions than by railway accidents. From 1863 to 1869, 1585 persons 
cwere killed on railways, or 200 per annum, and only 75 per annum 
by boiler explosi Independent inspection of every boiler 
would be useful, but the difficulty was in making that com- 
pulsory. : 
Mr. Epwarp BInDEN Marten, Ohief Engineer to the Midland 
Steam Boiler Inspection and Assurance Company since its com- 
mencement in 1862. 
The number of explosions in the iron districts had decreased since 
the company had been in operation. The losions throughout 
the kingdom were slightly on the increase. pection of boilers 
before commencing 

















to work would be an advantage, and would 





prevent explosions from malconstruction; but such explosions 
were chiefly from boilers which had been made weak from altera- 
tion rather than from original malconstruction. One unsound 
boiler which exploded and caused a death was a plain cylinder, 
30ft. by 6ft. Gin, diameter, and was repaired in consequence of in- 
spector’s report; but it gave way at the junction of the new part 
with the old. Mr. Marten produced many volumes containing 
records of explosions since 1800, obtained from the papers and 
magazines of the time, and other reliable sources, and latterly 
from personal observation. The English and foreign explosions 
were separated, Out of 936 English explosions, 207 were of forms 
not sufticiently described, seventy marine, 219 Cornish, 106 loco- 
motive, 172 plain cylinder, seventy balloon or wagon, forty-six 
agricultural, twenty-eight domestic, and eighteen furnace (up- 
right), As the committee expressed a wish to have the result 
from recent experience, the details were given of 217 explosions 
during the past four years ending June 30th, 1870:—Four un- 
certain, thirteen marine, seventy-nine Cornish, fifteen loco- 
motive, fifty-eight plain cylinder, eight balloon, eighteen agricul- 
tural, ten domestic, eight furnace, and four rag steamers. 
Sketches of most of these explosions were shown to the committee. 
The causes of the above explosions were ;:—Twelve uncertain, 
eighty-eight corrosion, twenty-three undue pressure, fifty-two 
malconstruction, twelve Welsh tubes, twenty-eight short of 
water, and two extraneous. All boilers under the company were 
inspected. Ordinary inspection was when only the outside was 
seen. Internal inspection is when the boiler was entered. 
Thorough imspection was when the flues could be traversed. 
Every year three ordinary examinations were made, and one 
thorough, if opportunity were given; with insured boilers it was 
insisted on, Special visits were given when asked for. The rate 
of inspection was £1 per boiler, or, if more than ten, 13s. per 
boiler, The average cost of inspection was 17s. 6d. per boiler per 
annum. The revenue from inspection averaged 13s. per boiler, 
and from assurance £1 12s,, or, together, an average of £1 3s. per 
boiler per annum. Explosions among the insured boilers were 1 
in 2600; the average, as far as estimated, in the United Kingdom, 
was lin 2000, This might appear as if inspection had not done 
much; but the object had been to present the committee with the 
entire facts, The explosions in the district of the company’s 
operation averaged | in 1221, which was above the average of the 
kingdom generally, and the company had helped to reduce them 
to 1 in 2600. Among the inspected boilers only the number of 
explosions had been 1 in 1331. The ditticulty of compulsory 
inspection was in the form in which it was to be applied; 
but fresh evils might be introduced. Government inspection 
would not have that hearty co-operation now extended to 
inspection under the societies. The following recommenda- 
tion was handed in:—‘'(1) That the Select Committee should 
express a decided opinion that periodical inspection is the best 
means of preventing boiler explosions, but that the inspection 
should not be uudertaken by Government until the employers of 
steam shall have had reasonable time to adopt inspection for them- 
selves. (2) That in order to inform the Government whether this 
warning is having its effect, it should be temporarily arranged 
that reports should be made on each case of explosion, whether 
fatal or not, by two independent engineers of some experience in 
the subject; and that these reports showed shall give concise 
statements of the facts, and the evidence as to previous inspection 
and the means taken to remedy any faults. hat these reports 
should be printed and sold, as in the case of railway accidents. 
That no alteration should be made in the coroner’s inquiry, but 
that the evidence of these engineers may be used if needed. 
(3) That information being sworn before two justices that any 
voiler was dangerous, they might order inspection by competent 
persons, and if the information was confirmed order the boiler to 
be stopped, as is done now where reservoirs are said to be in danger 
of bursting.” A penalty might be enforced if inspection was neg- 
lected, and a heavier penalty if the reports were neglected. The 
engineers to report upon explosion might be selected by the in- 
spectors of mines if it was a colliery, or the inspectors of factories 
it it was a factory boiler. This would not be Government inspec- 
tion, but only a means of obtaining correct information to guide 
future action. A boiler census might be useful, but it need not 
be taken often, although an annual return would be useful. 
Inspection, as a means of prevention, was comparatively a new 
idea, and after a strong expression of its value by the committee 
the prejudice against it might give way, and few would neglect 
it. The effect could be seen the first year after the recommenda- 
tion. Six boilers had exploded which were under inspection only. 
That was twice the number of those which exploded among 
insured boilers. The inspection alone had not been so effective 
as insurance had been, for insurance gave more power to enforce 
repairs. The six boilers under inspection exploded from seam 
rips or cracks from rivet hole to rivet hole, where new plates were 
joined to old ones, and which were difficult to detect. ‘One 
exploded just after being enrolled, and before internal examina- 
tion ; one while the fire was being drawn in consequence of report. 
Two others were reported as needing repair, and the last weakened 
from frequent repair, so that insurance was refused. ‘he test 
was put on during examination if necessary to half as much again 
as the usual pressure. Government inspection would be good if 
it could be a perfect system, perfectly administered ; but the 
question was as tu the Government inspection being even so good 
as that of the societies at present. If there must be Government 
inspection it might be left to a local body properly constituted. 
Corporations might do in very large towns. There should be 
districts as now for the inspection of mines and factories. Witness 
said he had often been called by coroners to report on explosions. 
The coroner's jury was not the best tribunal to inquire into the 
causes of explosion, because the fear of a verdict of manslaughter 
makes its difficult to elicit the truth. 
Mr. RoBpert GALLoway, Chief Surveyor of Steam Vessels to the 
Board of Trade. 
Marine boilers were inspected by opening them and examining 
them inside, and as much as possible outside. The distance ot 
stays apart was noted, and the pressure proscribed accordingly. 
Sometimes boilers were seen at the makers, but generally only in 
the ship. Many defects of construction were thus detected, 
They were pointed out tv the owners, and if they were remedied 
the boilers were declared safe, and the vessel was allowed to carry 
passengers for six months. One safety-valve was insisted on, out 
of the control of the engineer. Fusible plugs were not used, 
because the deposit would make them imperative. Explosions 
were rare on board passenger steamers. A small donkey boiler 
exploded from shortness of water, killing two persons, abvut a 
month ago, on the City of Rotterdam, but it could not have been 
prevented by inspection. There had been three or four more. 
One flat-ended boiler exploded a few years ago from corrosion and 
great wear. The Board of Trade inspection prevented explosion, 
but it did not release the owner from responsibility. The system 
might be more strict with advantage, and examinations made 
less frequently but more thoroughly. The system was not com- 
ulsory. It could be adopted for land boilers. The Board of 
Trade could appoint inspectors to districts, and owners could 
apply for inspection if they desired it, either for new boilers or 
others. A declaration of safety would then be made, and the 
Board of Trade would exchange it for a certificate enabling the 
owner to work the boiler a given period, the cost to be paid by 
owner. Boiler minders should be certified also. It would require 
a large staff. The chief inspector should be appointed by Govern- 
ment, and the Board of Trade or a Department of Government 
should elect the best inspectors from those who might apply. In 
case of explosion of certified boilers the chief inspector should 
attend the inquest and assist the coroner, and the jury would see 
if the owner had done ali he could to avoid danger. Owners 
should be responsible for incompetent men in their employ. 
There were three causes which created accident :—Deficient con- 
struction, want of proper fittings, and inattention of attendants. 
In case of loss of life, if owners were found on enquiry duly held 





before the coroner to have caused the accident, they should be 
lisble for money damages, as railway companies wereliable. If 
owners knew their pockets would suffer they would voluntarily 
have the inspection made, Marine boiler inspection was compul- 
sory when passengers were carried. Within twenty years seven certi- 
fied marine boilers have burst. A large proportion of marine boilers 
in other than passenger ships were uncertified and univspected 
because it was not compulsory. Compulsory inspection would 
remove owner's responsibility, because he would say he was forced 
to do a certain thing, and take no further interest in the matter. 
The voluntary system had not had a fair trial. 


Mr. ,WiLu1Am Jackson Ripgovt, Proprietor of the Farnworth 
Paper Mill, near Bolton, and of the Standish Paper Works, 
near Wigan, and of Cotton Mills at Prestolee, 

Had had twenty-one large bvilers under his personal control, with 
the assistance of competent men, and there had been no explosion 
for thirty years, except a collapsed flue. The cause of this 
immunity from exp’ vsion is constant examination and responsible 
managers ; also two dead-weight safety valves and two steam 
gauges and a pressure gauge on each boiler. Fusible plugs had 
been discarded. All boilers should be inspected ia the maker's 
yard. The water test should be used, but only up to the working 
pressure. The best plan to bring the careless under inspection 
would be to have a registration of every boiler, with fuil parti- 
culars, which might be done by factory or mine inspectors. 
Every boiler-minder should have a certificate, wnich should be 
endorsed if he is convicted of drunkenness. It was important to 
have glass water gauges double lest one burst. Towa clerks 
might grant certificates, or a board like the Maritime Board for 
captains, comprised of steam users. It is desirable not to have 
some protégé of the Government forced upon the trade as an 
inspector. ‘The inspection of the responsible managers was better 
than that of strangers. All boilers under 20-horse power should 
not be subject to any need of certificated minders. Agricultural 
boilers might also be exempted, as they seldom, if ever, cause loss 
of life. Dien who have had charge of voilers some years need not 
be examined, but young men should be. 

Mr. CHARLES FREDERICK BEYER, one of the firm of Beyer, Peacock, 
and Co., Locomotive Engine Makers, Manchester, and one of the 
Committee of the Manchester Steam Users’ Association, 

Careful periodical inspection would tend to prevent boiler explo- 

sions, All stationary boilers should be inspected, but not locomo- 

tives, because that was already done by the companies, who have 
competent men for the purpose. Had stationary boilers, and they 
were all inspected by the Steam Users’ Association, although there 
are men in the works competent to do it. Inspection should be 

i:pulsory upon the owner through an association, but not carried 

out by Government. There should be a central board to enable 
all useful information to be brought together and published, and 
it should be appointed by the district association, each sending a 
member or two. Private management was generally best ; in pro- 
portion as the Government took the management the more ineffi- 
cient it became. Examination of boiler minders would not do 
much good, as it would so easily become a dead letter. A man 
may be “‘ crammed” up for an examination who does not know his 
business. It would be better to pay high wages to obtain good 
men. Examination of locomotive engine men did not obtain good 
men in Prussia when it was tried. The best way to try a man is 
to see what he could do. Many young engineers, who had satis- 
factory certificates, when tried were found of no use; and it 
would be the same with certified inspectors. 


Captain Ropert RoBertson, R.N., Surveyor General of Steam 
Vessels under the Board of Trade for sixteen years, and previously 
in charge of Steam Reserve and Steam Trials under the Admiralty 
at Woolwich. 

Many boiler explosions might be prevented by proper inspection, 

which should be compulsory once a year, and a certificate given, 

The inspector should be a competent surveyor, appointed by local 

bodies for terms of three years, under approval of the Board of 

Trade, as poor-law officers are under the Poor-law Board. The 

Board of Trade should appoint enough general superior surveyors 

to inspect and test all new boilers located in remote places ; these 

should alsv go round to see all boilers occasionally. After being 
set to work they would be annually inspected by the local 
inspectors. The Board of Trade would thus have general super- 
vision and keep register of every boiler. Owners should not be 
relieved in the least from responsibility. The inspections should 
be entirely for the safety of the public, but they were of great 
moral advantage to the owuers in case of explosion, and mitigated 
the evil in the eyes of ajury. Payment shouid be by fees on each 
survey, not paid to inspectors for fear of collusion, but to the 

Board of Trade or local authorities, who paid the surveyors by 

fees or salaries. After survey a declaration would be made as to 

safe working pressure, this would be regulated by the Board of 

Trade, and certificates given to owners that the boiler might work 

fora year. There should bea penalty of £100 for any person 

using an uncertificated boiler. Also £50 penalty for a surveyor 
receiving a fee, and the same upon the giver of the fee. As the 

Board of Trade had many surveyors already, and the machinery 

ready, they would be the best to undertake the inspection of land 

boilers. General rules for guidance of inspectors should be laid 
down by the Board of Trade, to whom differences shouid be 
referred. In very many land boilers the first step would be to 
reduce the pressure. There should be a chief or head inspector. 
He should not be a mechanical engineer, but an officer of engineers 
of rank, like the inspector of railways, It would not do to put one 
mechanical engineer over another. Railway locomotives should 
be exempted, as there were not many accidents with them, and 
they could not be managed much better. All new boilers should 
be stamped and numbered for identification, and also the maker's 
name, so that its history could be traced. The Board of Trade 
surveyors were engineers, and they examined both ships, 
machinery, and boilers, when passengers were tobe carried. It 
was doubtful if the inspection is as thorough as it ought to be, as 
time enough was not allowed. The fees were according to tonnage, 
and varied from £1 to £10, but large ships were more. Engineers 
were examined, but not stokers. It was very likely that one-third 
of the explosions were from negligence of the minders, but it was 
doubtful if certificating them would answeragood purpose, and there 
were many difficulties inthe way. There was no good intermediate 
course between no inspection and Government inspection. In- 
spection of marine boilers had been useful in preventing explosions, 

There had only been sixin sixteen years. There was an indirect 

benefit, as all engineers aad makers knew that boilers must pass 

inspection. Inspection should be extended to all vessels, whether 
they carried passengers or not. The Board of Trade made about 

2250 surveys every six months; but some - have two, three, 

or four boilers. Board of Trade surveyors who were continually 

inspecting have greater knowledge very often than the con- 
structors. The fee might be £1 per survey. 
Captain Robertson was the last of the sixteen witnesses 
examined by the Commissioners during their eight days’ sitting. 
Our abstract contains what we regard as the pith of the 2381 
answers given by the witnesses to that number of questions put to 
them by the Commissioners. 





THE analysis of the Book Catalogue of 1870 gives some eurious 
results, a shows that theology, sermons, and biblical subjects 
generally have had more books devoted to them than any other— 
811 separate publications being devoted to those topies. Juvenile 
works and tales come next, with 695 ; and education, philology; 
and the classics next, with 568. Novels and works of fiction are 
returned at 381 ; law and jurisprudence at 123 ; arts, science, 

tine art works at 346; travel and geographical research at 338 ; 
history and biography at 396 ; poetry and the drama at 306; years 
books and bound serials at 388; medicine and surgery at 193 5 
while the remainder are classified under the heads of belles letires, 
essays, monographs, and miscellaneous, 
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PROFESSOR TYNDALL ON THE COLOUR OF 
THE SEA AND THE WATER SUPPLY OF 
LONDON. 


Last Friday night Dr. John Tyndall, F.R.S., lectured at the 
Royal Institution on “* The Scattering of Light in Water and in 
Air.” 


In the first part of his lecture Professor Tyndall made known 
the results of some researches of his own as to the cause of the 
various colours presented by the sea; towards the close of the 
lecture he spokeat some length about the water supply of London. 
We propose now briefly to summarise the first portion of his 
address, but to give the latter part more in detail, the subject 
being of interest to the readers of these pages. 

Professor Tyndall began by calling attention to the well-known 
fact that when a beam of light is sent through a dark room it can 
be seen tracking its way across the room, because the little float- 
ing particles of solid matter in the air reflect the light from their 
surfaces, and scatter it in all directions, If these solid particles 
be removed from the air the track of the light through the air 
cannot be seen. Exactly the same yee ncagae are produced by 
the solid particles held in suspension by water. This “‘light test” 
for the presence of suspended particles is a very delicate one, and 
will show the presence of motes infinitely smaller than those 
which the microscope will reveal. 

The eclipse expedition to Oran having failed, Professor Tyndall 
resolved to strangle disappointment by taking up other work ; so 
on his way home he gave attention to the subject of the colours of 
the sea. He purchased a quantity of white stoppered bottles, 
cleaned them well, and on the homeward voyage collected samples 
of different kinds of sea water from different places between Oran 
and Spithead ; each sample was labelled on the spot, the place at 
which it was collected, and the colour of the sea at that spot being 
recorded on the label. Thus water was collected from places 
where the sea had a yellow-green colour, an emerald-green colour, 
a blueish-green colour, a blue,colour, and a dark indigo colour. On 
examining these samples after his return home, by means of a 
luminous beam and some simple contrivances to increase the sensi- 
tiveness of his eye during the process of observation, he found 
that the yellow-green sea water scattered most light, and had most 
solid matter in suspension, the water from an emerald-green sea 
had less solid matter in suspension, that from a blueish-green sea 
less still, and that from a dark indigo sea least of all. 

Why is this so? When white light plunges into the sea, the 
red rays are first quenched, and very close to the surface ; next 
the orange rays, next the yellow, then the green, and so on. If 
the water had no particles in suspension to reflect back unabsorbed 
rays the sea would look inky-black, with a little surface glimmer 
here and there, like that reflected from ordinary ink. The indigo 
sea gives the nearest approach to a pure water of this kind, and 
Protessor Tyndall made it look green at one spot by letting down 
a big atom, in the shape of a white dinner plate, to reflect the 
light from a point nearer the eye of the observer than the bottom 
of the ocean, 

Hisassistant, Mr. Thorogood, sat inaboat which was slung tothe 
davits of H.M.S. Urgent near the stern, and he heaved the dinner 
plate at the end of a hempen cord, just asa mariner heaves the 
lead. Professor Tyndall was in another boat near the stern of the 
Urgent, and by the time the plate reached him it was a con- 
siderable depth in the water, more especially as it was weighted 
with lead. In all cases the colour of this plate was green, and in 
an indigo sea the green was the brightest and most pronounced. 
Suppose, now, the plate to be reduced to a microscopic magnitude, 
or to be ground to powder, it would still send green light to the 
eye. Here, then, is a clear illustration how the presence of 
reflecting solid particles causes the green colour of the sea, and 
how the comparative absence of the said particles causes the sea 
to assume an indigo hue, Observations of the light retlected from 
the white bellies of the porpoises, as the creatures swung to and 
fro in the water, confirmed these conclusions, 

No water has yet been obtainedi—either by artificial or other 
means—so pure that it will not scatter to some extent the light of 
a beam from the electric lamp. The water from the Lake of 
Geneva is wonderfully pure when submitted to the light test, but 
the waters supplied to London are exceedingly dirty. Professor 
Tyndall placed samples of the different waters supplied to London by 
the watercompaniesin the path of the luminous beam. Tne Lambeth 
specimen was the worst of all, and scattered enough light to 
illuminate the whole of the theatre of the Royal Institution. The 
purest water that the lecturer had been able to produce was obtained 
from the fusion of selected specimens of ice, in apparatus designed 
for the purpose by his assistant, Mr. Cottrell, Through the plate of 
an air-pump passed the shank of a large funnel, attached to which, 
below the plate, was a series of glass bulbs, In the funnel was 
placed a block of the most transparent ice, and over the funnel 
was a glass receiver. This receiver was first exhausted and 
refilled several times with air which had been filtered by its 
passage through cotton wool, the ice being surrounded by 
absolutely pure moteless air, But the ice having been previously 
in contact with mote-filled air, it was necessary to let it wash its 
own face, and to wash the bulb placed to receive the water of 
liquefaction. The ice was permitted to melt, the bulb was filled 
several times and emptied several times, until finally the large 
block dwindled to a small one. All surface impurities having 
been thus removed, the remaining portion of water which came 
over was collected in the bulb, and this water proved to be very 
pure. When the concentrated beam from the electric lamp was 
sent through it the track of the beam was not invisible, but it 
was of the most exquisitely delicate blue—a blue purer than that 
of the sky. 

Having thus abridged the first part of Professor Tyndall’s 
lecture, we will give the concluding portion of the discourse, about 
the water supply of London, in his own words, as follows:— 

“But is it not possible to match the water of the Lake of 
Geneva here in England? Undoubtedly it is. We have in 
England a kind of rock, which constitutes at once an exceedingly 
clean recipient and a natural filter of extraordinary efficiency, and 
from which we can obtain water extremely free trom mechanical 
impurities. I refer to the chalk formation, in which large 
quantities of water are held in store. Our chalk hills are in most 
cases covered with thin layers of soil, and with very scanty 
vegetation. Neither opposes much obstacle to the entry of 
rain into the chalk, where any organic aay which the water 
may carry in is soon oxidised and rendered harmless. Those who 
have scampered like myself over the downs of Hants and Wilts 
will remember the seurcity of water in these regions. In fact, the 
rainfall, instead of washing the surface and collecting in streams, 
sinks into the fissured chalk and percolates through it, and when 
this formation is suitably tapped we obtain water of exceeding 
briskness and purity, Here is a large globe filled with the water 
of a well near Tring. It is wonderfully free from mechanical 
impurity. Indeed, it stands to reason that water wholly with- 
drawn from surface contamination, and percolating through so 
clean a substance, should be pure. Sending a beam through this 
glass of water its purity is conspicuous ; you see the track of the 
beam, but it is not the thick and muddy track revealed in London 
waters. It has been a subject much debated, whether the supply 
of excellent water, which the chalk holds in store, could not be 
rendered available for London. Many of the most eminent 
engineers ani chemists have ardently recommended this source, 
and have sought to show that not only is its purity unrivalled, but 
that its quantity is practically inexhaustible. Data sufficient to 
test this are now, I believe, in existence ; the number of wells sunk 
in the chalk is so considerable and the quantity of water which 
they yield is so well known. 

‘* Bus this water, so admirable as regards freedom from mechanical 
impurity, labours under the disadvantage oi being very hard. It 
is rendered hard by the large quantity of carbonate of lime which 
it holds in solution. The water in the neighbourhood of Watford 
holds in solution about seventeen grains of carbonate of lime per 
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Clark's process, but not until recently did I see proof of its appli- 25. Atrrep Vixcent Newron, Chancery-lane, London, “ Improvements 
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other places, , 4 28. CHARLES Watzacs Cuapman, Liverpool, ‘‘ An improved machine for 
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eye is eminently an organ of relation, needing comparison to judge 
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few days ago from one of the reservoirs at the Chiltern Hills. | 59. Joserpa Oswatp Roncuetti, Earlstown, Newton-le-Willows, Lanca- 
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“The purity and the goodness of this chalk water are | 53. Taomas Goope Messencer, Loughborough, Leicestershire, ‘“ Im- 
demonstrable, and if we like it hard we can have it hard; ifwe| Pp in the coupling of pipes.” 
et ons - - Seve s oe It lends itself to our purposes at oo Bb perenne woe ag i Rede ne tae vamp die 
with perfect flexibility ; the sole doubtful question is the adequacy came ny ates 
of the supply for three millions of people. But let us take some . eee <—— a a a 
common ground, On all hands it will be admitted that large—I | 56. Monrmer Grorce Coxe, Belvedere House, Bexley Heath, Kent, 
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. Macleod exhibited an ingenious little contrivance by means 212. W1.11aM :|Jupy Cotemay, St. Mary-at-hill, London, “‘ Beer and wine 
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their discharging wires may yet be made use of. | en Grinding or mills.”—-23nd January, 1868. 

228. SoLomon BewNeTrT, 5 Dalston, Surrey, “ Drying grain, 
dc.” —22nd January, 1868. 
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Notices of Intention to Proceed with Patents. 


$255. Cuarntes Wituiam Siemens, Great George-street, Westminster, 
“ or receivers, &c.”—12th December, 1870. 
$289. James WORRALL, , Apparatus for singeing piece goods, 


ne tloone Jotun, jom., Atdtenatvest, Hyde Park, and Wannas Wr- 
$303. Henny Jones, jun. e yde , an a 
LIAM DE La Rug, dunkiit-row, London, “ Whist markers.”—17th De- 
, 1870. 
$317. Witt1aM Jerrrey Hopkins, Sansome Lodge, Worcester, ‘‘ Culti- 
land.” 


3810. ARCHIBALD SANDEMAN, Tulloch, N.B., “‘ Holding longitudinally and 
g the planes of motion of travelling sheets or webs, &c.”—19th 


December, 1870. 

3832. Watrer Witt1ams, Wednesbury Oak, Tipton, “Shearing metals.” 

—A communication from Robert Briggs.--21st December, 1870. 
$360. Anprew STEWART, James SrewaRT, and JounN WOTHERSPOOX, 
Coatbridge, N.B., ‘“‘ Welded iron and steel tubes.”—23rd December, 1870. 
8871. NaTHanrgt Clayton and JoserH SHUTTLEWoRTR, Lincoln, “Travel- 
ae -* Lak 8 London, “ Breech. 
. WittiaM RoBERT Southamp ig > - 
= ~" ”—A communication from Charles 
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Edward Sneider,—24th December, 1870. 

3877. MICHAEL Hewrico Kernavt, Berlin, Prussia, “Sewing ma- 
chin 


es. 
3380. Georce Bett, Dalston Rise, “Candlesticks and lamps.”—27th 
December, 1870. 
6. ALFRED Vincent Newton, Chancery-lane, London, “Sewing ma- 
chines.”—A communication from Benjamin Porter Howe. ; 
7. WittiaM Rosert Lake, Southampton-buildings, London, “ Harvesting 
hines.”—A ication from David M. Osborne.—2nd January, 
1871. 
2470, Tuomas Rovur.epceE, Ford Works, near Sunderland, “ Paper.” —13th 
"14th Sept I ' 
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2473. Joun Lance, Lyneham, “Stoves or firep 
1870. 


870. 
2485. Ernest Epwarps, Lincoln-terrace, Willesden-lane, London, “‘ Photo- 
m .— 15th September, 1870. 
2495. Ext Howartn, Rochdale, “Connecting the ends of straps or 
belts.” 


2498. Witt1am Rosert Lake, Southampton-buildings, London, “ Life- 
boats.”—A communication from Robert Humble. 

2500. Frepertck Epwarps, Nottingham, ‘* Patterned fabrics.” 

2501. Perer Murray, Glasgow, N.B., ‘“ Pulley blocks.”— 16th September, 


1870. 
2503. Tomas Piatt, Padfield, near Manchester, ‘Constructing railway 
axles.” 


2512. Witu1aM ALFRED MarsHatt, Canonbury, London, “ Earth-boring 
apparatus.”—17th September, 1870. 

2516. Gustav Biscnor, jun., Craven Hotel, Craven-street, London, 
“‘ Purifying water.” 

2581. Henry Harris, Southampton, “ Filtering.” : 

2518. WituiamM Kempe and ARTHUR Kempe, Holbeck Mills, Leeds, 
“ Raising the pile on cloth.” 

2521. ALEXANDER Horace Braypow, Rue Gaillon, Paris, “‘ Vapour or gas 
burner.”—A communication from John Charles Love.—19th September, 
1870. 

2523. Ricey Livesry, Haworts, Blackburn, ‘‘ Looms for weaving.” 

2524. Micuaet Dainty Houuiss, Stoke-upon-Trent, ‘‘ Metal plates for flat 
printing, &c.” 

2525. James BALLENY ELKINGToN, Newhall-street, Birmingham, “ Wire 
for electric telegraph conductors.” 

2526. Tuomas Epwakp Bonn, Birmingham, “Sweetmeats and lozenges.” 


Field-place, Manchester, “Ironing.” — 21st 
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“Spinning cotton, &c.” — 22nd 

September, 1870. 

2604. Francis Watkins, Smethwick, “ Metallic hoops or bands used in 
baling cotton, &c.”—30th September, 1870. 

2615. Georce Hasettine, Southampton-buildings, London, “‘ Polishing 
metal surfaces, &c."—A communication from Peter Fitz Randolph, 
Augustus Knapp Van Horne, and Henry Vroom Voorhees.—lst October, 
1870. 

2788. ARCHIBALD TURNER, Leicester, ‘‘Terry or cut pile fabrics, &c.”— 
22nd October, 1871. ‘ 

2890. ALEXANDER MELviLLe Ciark, Chancery-lane, London, “ Motive 

wer.”—A communication from John Madison Cayce, Wiley Blount 
eld, and James McEwen.—2nd November, 1870. 

2945. James Broap.ey, Bradford, “Coupling an pling railway 
locomotives, &c.”—8th November, 1870. 

3011. Witt1am Tay.or, Great Driffield, ‘‘Sewing machines.” — 17th 
November, 1870. 

3162. Joun Josers Parkes, London-street, Paddington, London, “ Gas 
stoves.”—2nd December, 1870. 

3204. Ropert Bonn, Tredegar, and THomas Norman CHARLEs, Argoed, 
“ Railway chairs.” 

3206. James Howarp and Epwarp Tenney Rovsrie.p, Bedford, 
“ Securing the joints of steam boilers and tubes.”—6th December, 1870. 
$292. JoHN DONALD, Glasgow, N.B., *‘ Furnaces.”—A communication from 

Carl Wittenstrom.—1l6th December, 1870. 

3300. Joun Moore Hype, Greenwich, ‘‘ Armour-plated ships, forts, forti- 
fications, &c.” 

$301. Epwarp Kerrpy, Rochdale, ‘“‘Fog or danger signals.” — 17th 
December, 1870. 

3375. Georce Hase.trxe, Southampton-buildings, London, “ Treadle 
mechanism.”—A communication from George Willey.—24th December, 
1870. 

3378. Georce Hasectrxz, 8 Pp gs, London, “ Preserving 
fruit.”—A communication from Samuel E. Sewall and Joseph G. 

Loring.—27th December, 1870. 

3404. WittiaM Epwarp Newton, Chancery-lane, London, “Felted 


fabrics, &c.”—A communication from Robert Spencer.—31st December, 
87 


1870. 

11. Jouw Henry Jonson, Lincoln’s-inn-fields, London, “ Lamps and 
burners for railway carriages, &c.”—-A communication from Rufus 
Spaulding Merrill.—3rd January, 1871. 

$7. James Vocan, Lewisham, “‘ Preventing explosions in bath and other 
domestic boilers.” 

39. Jonn Lewrawaite, Woburn place, London, “ Dating or marking rail- 
way tickets, &c.”—7th January, 1871. 

44. James Quin and Ropert Eastuam, Leyland, near Preston, “ Railway 
signals.” —9th January, 1871. 

64. Witt1am Bovcn, Shildon, near Darlington, ‘‘ Locomotive engines.”— 
10th January, 1871. 

85. Jomn FRANKLIN ALLEN, New York, U.S., “ Generating steam.”—12th 
January, 1871. 


All ha’ an interest in queies any one of such applications 


should leave parti in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen of its 
date. 


List of Specifications pypemes during the Week ending 
2ist January, 1871. 
W 1748*, 4d.; 1254, 8d.; 1808, 1s. 4d.; 1393, 6d.; 1440, 10d.; 1472, 1s.; 1478, 
10d.; 1484, 10d.; 1502, 8d.; 1513, 23. 4d.; 1530, 1s. 6d.; 1531, 1s. 2d.; 1536, 
10d.; 1537, 10d.; 1548, 1s. 4d.; 1548, 1s. 2d.; 1550, 1s. 2d.; 1553, 8d.; 1557, 
6d.; 1559, 1s,; 1560, 10d; 1564, 10d.; 1570, 8d.; 1572, 10d.; 1578, 1s.; 
1580, 10d.; 1581, 1s.; 1584, 8d.; 1585, 6d.; 1589, 10d.; 1604, 6d.; 1606, 8d.; 
1607, 8d.; 1616, 4d.; 1617, 10d.; 1643, 6d.; 1666, 1s.; 1692, 4d.; 1693, 4d.; 
, 4d.; 1697, 4d.; 1698, 8d.; 1701, 4d.; 1702, 4d; 1703, 4d.; 1704, 4d.; 
1705, 4d.; 1706, 4d; 1709, 1s.; 1710, 4d.; 1712, 4d.; 1717, 4d.; 1720, 4d.; 
1721, 4d.; 1722, 4d.; 1725, 4d.; 1728, 4d.; 172v, 4d.; 1782, 4d.; 1734, 4d.; 
1735, 4d.; 1736, 4d.; 1737, 4d.; 1740, 4d.; 1744, 4d ; 1746, 4d.; 1752, 4d.; 
1753, 4c.; 1754, 4d.; 1778, 4d.; 1784, 1s.; 1801, 4d.; 1911, 6d.; 1954, 8d.; 
1955, 28.; 2010, le. 4d.; 1052, 8d.; 2055, 8d.; 2097, 8d.; 2112, 8d.; 2124, 6d.; 
2134, 10d.; 2136, ls ; 2153, 6d.; 2154, 6d.; 2180, 8d.; 2208, 6d.; 2234, 10d.; 
2286, 6d.; 2323, 6s. 4d.; 2397, 8d.; 2652, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of =s eae. Sums ex 5s. must be 
remitted by Post-office Order, e or at the Post-office, 5, High 

Be croft, her Majesty’s Patent-office, South- 


Holl to Mr.’ Bennet Wood: 
congue balldinpe, Chamseaptena, London. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions made Abstracts prepared expressl: 
THE ena, dt Good ter Gaede Geman tase 
Class 1.—PRIME MOVERS. 
Including Fiwed Steam and other i Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
7. ie. Dvuer, Harewood-square, London, ‘ Steam boilers.” —Dated 29th! June, 





The space in the water tubes is divided up either thereto 
an internal tube reaching to near the Wotton of the ete taken ae by 
inserting vertical division 3 distinct means of 
ingress and egress to and the tube for the and 





currents, whereby the discharge of the hot water shall take place at or 

near the water level, while the descending current enters the water tube 

just above the tube plate, and cannot mingle with or interfere with the 

ascending current.—Not proceeded with. 

1856. 8. L. Argsaup, Philadelphia, U.S., “ Steam generators.”—Dated 
20th June, 1870. 

This consists partly in forming boilers with their heating surfaces com- 

gee of tubes suspended in the furnaces from an upper vessel or vessels 
compartments so small as to render them safe from any possibility of 
explosion, and the compartments to communicate with each 
other in such a manner that a circulation is maintained through the 
several compartments, while the cleanlineas of the heating surfaces and 
the rapid and ical g tion of steam are increased.—Not pro- 
c4eeded with. 
1859. J. Bourne, Mark-lane, London, ‘' Motive power.”—Dated 30th June, 
1870. 

The inventor produces motive power from the heat derived from the 
combustion of solid, liquid, or; fuel, such combustion being in some 
cases slow, like that which takes place in the furnaces of steam boilers, 
and in some cases rapid like that which occurs when gunpowder, or gas 
mixed with air, isexploded. When coal is the fuel —— he reduces 
it to powder, and fies it by burning it with a limited supply of air or 
oxygen in close chambers, whereby carbonic oxide is generated: and 
when a liquid hydrocarbon is the fuel employed he vaporises it in a retort 
or otherwise before it enters into com ion. The motive power issome- 
times generated by burning the gaseous fuel in the furnace of a steam 
boiler, and at other times is generated by burning or exploding the fuel 
mixed with air or oxygen in the vessel under pressure of steam or water, 
or both, being injected among the hot products to increase their volume 
and reduce them to such a temperature as will enable the composite 
fluid to be employed for working engines like steam engines, or for pro- 
pelling vessels by reaction, or for working any turbine or other motor, or 

‘or setting back the atmosphere or some other fluid through a certain 
space by its re-entrance, by which power may be obtained. 
1864. C. N. May, Devizes, “ Furnaces.”—Dated 30th June, 1870. 

This consists, First, in making the fire-bars of such furnaces hollow, in 
order to allow of the passage of water through them. These bars may 
either be fixed permanently in the boiler or they may be swung on 
trunnions fixed at one end or any other part, so that by drawing k 
acatch or other simple contrivance they may be allowed to fall, and thus 
clear the fire-grate. Feed-water may also be pumped through these 
hollow bars or allowed to flow freely through them. These bars may also 
be provided with receptacles for holding the mud, which can be readily 
cleaned. Twoor more dampers are also provided underneath the bar, 
and by working these dampers one or more at a time the fire may be 
kept clean and free from clinkers. The dampers are applicable to any 
kind of fire-bar.—Not proceeded with. 

1888. J. Suanxs, Barrhead,|N.B., ‘‘ Discharging steam.”—Dated 4th July, 
1870. 


The inventor claims, First, the fitting of apparatus for discharging 
water from steam pipes, and apparatus with a slide valve or similar 
valve working over or across the discharge port or ports and connected 
toa float. Secondly, the making ofthe air valve or outlet of larger area 
than the inlet, and the arranging of the air valve so as to be lifted by a 
float or otherwise into a tube extending down from the valve seat. 

1889. A. Marriorr, Hyham-terrace, “‘ Boilers.” —Dated 4th July, 1870. 

The inventor makes an enlargement in the flow pipe close to the 
boiler, and within this enlargement he places a cylindrical tube ; the 
inner tube is secured into the top of the enlarged ber, and is made 
air-tight by means of a screw plug at the bottum ; it is connected to the 
enlarged cheniber by flanges and bolts, which are faced to each other so 
as to fit truly ; the ba of the internal tube may be varied according to 
circumstances, but a half-inch bore is preferred. The under face of the 
fl of the internal tube is bored out to about three times the size of 
the bore of the internal tube, and about one-eighth inch deep ; a disc of 
india-rubber, well vulcanised and of sufficient diameter to cover the 
recess in the lower flange, and for forming a proper joint, is then boited 
between the flange of the internal tube and another flange piece, having 
a central aperture of half inch diameter, and with projecting lugs or side 





pieces for ing the levers attached to the valve rod. ‘he valve for 
regulating the admission of air to the ashpit is suspended by a spindle 
passing ugh its centre and resting in bearings on each side of the 


valve box ; the valve is weighted on its upper edge sufficiently to counter- 
act the weight of the valve rod and its appurtenances, and to keep the 
button on the top of the rod in cluse contact with the india-rubber disc. 
—Not proceeded with. 

1897. J. Eaton, Eastwood, “‘ Motive power.”—Dated 5th July, 1870. 

This relates to employing carbonic acid gus in combination with water 
for the supply of steam boilers, to obtain an elastic fluid for use as a 
motive power. For this purpose carbonic acid gas and water, say two 
volumes of carbonic acid gas to one of water, from separate sources of 
supply, are forced under pressure into’a receiver, where they combine, 
and in which they may be heated. From this receiver, the pressure of 
which is higher than the working pressure of the boiler, the combined 
gas and water are forced through coils of heated piping or other heating 
means so as to raise their temperature before they pass into the boiler, 
for the purpose of their more complete conversion into an elastic vapour, 
to the desired pressure. 





Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1824. J. Burrerworts and J. B. Hurcmsnson, Leeds, *‘ Wheels.”—Dated 
27th June, 1870, - 
is ists in the bination of a metal nave or boss, constructed 

as hereinafter described with shouldered spokes, and with a peculiar 
arrangement of the felloes or rim, the whole constituting a new or 
improved cart or carriage wheel. The nave or boss of the improved 
wheel consists of acast steel or iron plate or flange, having on one sidea 
boss of sufficient length to give durability and steadiness to the wheel. 
Round this boss are fitted the spokes or arms, the inner ends of which 
are cut to a proper angle, so that they may rest upon the steel or iron 
boss described above, and also fit against each other so as to form a boss 
of themselves. On the end of the steel or iron boss there is fitted a loose 
steel or iron plate or flange, the said plates having a suitable number of 
bolts passing through them and through the spokes, or in lieu of having 
bolts the loose plate may be tapped on to the tubular part of the boss. 

1826. E. W. Sanprorp, Brooklyn, U.S., *‘ Friction brakes."—Dated 27th 
June, 1870. 

This consists in the use of one or more pairs of revolving wheels, which 
constitute the brake, the axles of which have adjustable bearings, so that 
the wheels can have lateral motion toward and from each other, and 
which are placed between two truck wheels on either or both sides of a 
car, and so arranged and connected with the brake lever that as the 
latter is operated such wheels will be brought in contact with the 
peripheries of such truck or car wheels, thereby checking their revolu- 
tions and rendering it easily possible to reverse the motion of one of 
such car wheels, and thus more certainly and effectually arresting the 
movement of the car. 

1827. A. Newmann, Vienna, ‘‘ Rails for railways.”—Dated 27th June, 1870. 
The upper one the head, the latter being fixed upon the former. On 

the side against which the flange of the carriage wheels press the piece 
forming the head of the rail extends downward parallel with the web of 
the lower piece, thus enabling the two pieces to be easily and firmly 
connected together by bolts and splint-like wedges passed through suitable 
slots or holes in the two vertical parts of the rail. The lower piece of 
this ty rail resembles, in fact, an ordinary rail with a very small 
head, whilst the upper piece may be compared to a fish-plate, extending 
upward from one side of the lower piece over the head of the same. 


1837. 3 Westwoop and R. Baiiuir, Leyton, “‘ Ships.”— Dated 28th June, 
187! 


This consists in the construction of ships with the lower framing and 
plates composed of Muntz’s metal, or yellow metal of any description or 
with the entire framing of iron with yellow metal closely rivetted 
thereto, and caulked or otherwise, made watertight, so as to prevent 
galvanic action.—Not proceeded with. 

1846. E. Carrirevx, Paris, “‘ Paddle-wheels.”—Dated 29th June, 1870. 

In this wheel the blades or paddles are alternately the one flat the other 
edgewise, that is to say, facing differently while on the same shaft. The 
paddle which enters the water to work when the wheel corre- 
oaiingte it has ceased to do so, and with the same relation of continuity, 
inasmuch that each of these paddles obtains by counterweight, and in 
turn, Motion directly the wheel is at work. If 





a separate come-and- 
. the wheel is to have four, 4 or eight idles, each nave should have six 


or eight sides, being, therefore, acco: to circumstances, of a quadri- 
hexagonal, or octagonal form, but the hexagonal form is prefer- 
able.—Not proceeded with. 


1862. H. Hopexison, Wicksworth, “ Velocipedes.”—Dated 30th June, 1870. 
The upright or stem of the front wheel is fitted into the socket in the 
manner and f. ith a nut, so that it can be easily 
removed and another, vided with a carriage body and two wheels, 
fitted in its stead ; the ly can be with seats or other appli- 
ances for invalids and other to sit or recline upon, or it may have 
shel pockets fitted in it for the reception of goods or articles of any 
kind.—Not with. 
1867. O. T. MclInrosu, New "York, “ Boat-detaching apparatus.”—Dated 


1st July, 1870. 
The is provided with a shaft, at each of whose ends isa 








curved horn or hook, on which the boat is | by rings or links. The 
shaft is ca b that it can be rotated 
therein. W a position that the points 
of the horns or hooks are turned upward, the rings by which the boat is 
suspended shall be securely retained on the hooks, but when the shaft is 
turned over in the oppusite direction the rings will slip simultaneous) 
from both of the hooks, and the boat will be immediately freed at both 
ends. The inventor uses a guard — ad above each hook to prevent the 
accidental removul of the rings therefrom when the hooks are turned up. 
In bination with the af id hooks and guard fingers the inventor 
uses a sliding spring bolt and lever for effecting the rapid and simulta- 
neous detachment of both rings of the suspending chains, and he also 
— _ “wd bolt to prevent accidents while the boat is suspended 
on the 


=> Hosken, Fenchurch-street, “ Mast-head lights.”—Dated 1st July, 
0. 


The inventor mast-head light lanterns or lamps with a reflector 
or reflectors, so contrived as to reflect the rays of light from the burner or 
burners in such a manner as to throw positive rays of light from the 
reflector over a range of more than one half the circumference of a circle. 
In carrying out the invention as applied to mast-head lights, lanterns, or 
lamps having two or more burners, the reflectors are made concave, but 
it will be obvious that the number, form. and arrangement of the burners 
and reflectors may be more or less modified without departing from the 
principle of the invention. 

— R. McHarpy, Edinburgh, “Harnessing horses.”—Dated 2nd July, 
870. 

This consists, under one arrangement, in attaching to the sides of the 
shafts plates of metal or other material, the said plates being provided 
with one or more pins or studs, which, when the horse is yoked to the 
vehicle, are through holes or openings formed in the ** back-band ” 
or strap, and the said band or strap is retained in position by means of 
another plate, which is hinged at one end to the plate hereinbefore 
mentioned, and when closed over the back strap or band the upper plate 
is firmly held by a thumb screw or other suitable contrivance, or the 
‘*back-band” or strap may be retained on the pins or studs by providing 
these pius or studs with movable T or crooked heads, which, after the 
band is over them, are capable of being turned round, thereby 
retaining the band in position; or spring-headed split pins or studs may 
be employed for that purpose, as may pins driven into or otherwise 
held in the shaft be employed. 

1878. O. Reynoips, Manchester, “ Propelling.”—Dated 2nd July, 1870. 

This consists in an arrangement of propelling machinery whereby 
vanes or floats are caused to travel athwart the ship or vessel, so as to 
surround or partly surround its cross section, and to perform their office 
by oblique action, 

1880. G. F. Lyxcn, Milwaukee, U.S, 
July, 1870. 

This consists, First, in the peculiar arrangement of devices for support- 
ing and keeping in place a series of rollers which are interposed between 
the journal and the bearing. When such a bearing is used on railway or 
tramway carriage, and for other purposes where the journal is exposed 
to sudden shocks and lateral strains, it becomes necessary to provide the 
bearing with means for counteracting the effect of the same ; and this 
invention consists, Secondly, in the arrangement within the box at the 
end of the bearing of a ball or sphere, or a rolling circulur block, to receive 
the lateral pressure of the axle or shaft, although very little lubricating 
material will be required with this improved bearing. The invention 
consists, Thirdly, in the devices employed for preventing the escape and 
loss of lubricating matter from a bearing. 

1891. C. Quick and E. N. Normiyton, Camden Town, “ Carriages.”—Dated 
4th July, 1870. 

The whole of the ordinary driving seat is thrown forward by turning 
on hinges near the coachman's feet, thereby gaining room for the whule 
of the front of the carriage above the door joint to fall forward and fold 
flat on the iron skeleton, crane, neck, boot, or framework which con- 
nects the body of the carriage with the driving seat, taking with it the 
glass or utherwise, also a portion of the roof as far back as,the roof joint. 
The spring curtain falling with it, the remaining back portion of the 
carriage falls down in the ordinary way ; the driver's seat is then thrown 
back again in its place, there being an iron on either side which falls into 
sockets in the lainp iron, which makes the seat rigid ; or, if necessary, 
the driver's seat may be easily slipped out of the socket hinge near 
the coachman's fect, and parties may drive from the inside of the carriage 
by taking the front seat away.—Not proceeded with. 

1898. E. L. Macpone.t, Great Titchjield-street, “ Traction of wheel carriages.” 
—Dated 5th July, 1870. 

The inventor adopts and employs, in substitution of a portion of the 

said quantity, horse power, where the nature of the road and of the 

iage to be moved, whether a four-wheel or a two wheel-carriage, will 
admit of it, the auxiliary mechanical aid of a wheel or a pair of wheels of 
similar diameter, and of the wiameter deemed best adapted to meet the 
required purpose. This wheel or pair of wheels, as the case may be, 
which, for the sake of description, the inventor calls the auxiliary horse 
wheel or pair of auxiliary horse wheels, is placed in suitable bearings, 
which will be hereinafter described, to perform its rotary motion in frunt 
of the carriage to be moved on its fuur or two ordinary wheels, us the case 
may be, either at the centre of the splinter bar ur at either end of it, as the 
case may be, and in the line of direction of the advance of the carriage, 
and ona line with and abreast of the horse or pair of horses, as the cuse 
may be, by which the carriage is drawn in the ordinary manner. 


Class 3.—FABRICS., 
Including Machinery and Mech l ions connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

ics, de. 
1876. F. Jounston and J. Brapsnaw, Blackburn, “‘ Looms.”--Dated 2nd 
July, 1870. 

The inventors employ an additional roller placed near the emery 
roller, weighted by a lever and weight oraspring. The periphery of the 
two rollers are thus kept in contact with the cioth or piece, which, as 
woven, passes under and over the emery roller, and under and over the 
weighted ruller, and from thence toa third roller, calied the receiver. 
This roller has rotation imparted tu it by means of friction pulleys or a 
driving band from the emery roller pr other convenient going part ; as the 
receiver, or what serves as the cloth roller in this construction, has no 
part in the actual taking up of the cloth, the inequalities of diameter or 
thickness thereon no longer interfere with the even weaving of the piece. 
—Not proceeded with. 

1887. T. Broventox and W. Rivey, [Xcighley, “ Spinning wool.”—Dated 
4th July, 1870. 

This relates, First, toemploying an endless band of leather or other 
suitable material to work with the surface of each of the bottom delivery 
rollers, such bands being guided to form a support for the fibre to the nip 
of the top delivery rollers, The bands are kept at the desired tension 
by spring or other pressure capable of adjustment. Secondly, the im- 
provements relate to giving positive motion to both of the delivery 
rollers. Thirdly, in place of the bottom delivery rollers having motion 
given to them by their being formed on or applied to a common shaft 
having the required motion given tu it, the desired motion is, according 
to the Third part of the invention, obtained by the use of a separate shaft 
having suitable gear to give motion to pairs or sets of such rollers and their 
top rollers. Fourthly, the improvements relate to means for giving 
motion to the bobbin spindles. 

1896. E. Hotpen, Bradford, ‘* Combing wool.”—Dated 5th July, 1870. 

The inventor employs only one row of teeth instead of twe or more 
rows of teeth in each of the gill comb bars, as thereby less damage is done 
oo the fibre by such teeth at the times of their entering and leaving the 

re. 

1911. F. R. Ensor, Nottingham, “‘ Twist lace machine.”—Dated 6th July, 
1870. 

The inventor employs two bobbin threads to produce purls or loops on 
the edge of a breadth of lace, and the same bobbin threads he employs as 
the weft threads of the weaving or cloth band which in some descriptions 
of lace, such as Valenciennes, it is usual to have immediately within the 

url ; this is not in itself new, but he so works the threads as 
ereinafter described as to obtain a better separation between the weav- 
ing or cloth band and the purl edge, by the twist of the wefting threads, 
than has before been obtained, and also so as to obtain more effectually 
than heretofore a turned over bobbin purl in which the threads are 
twisted together. 
1912. H. McE. Warp, Ballymaconaghy, “‘ Spinning and twisting.”—Dated 
6th July, 1870. 

The inventor now provides for each pair of feed rollers an arrangement 
of mechanism which, on the ing of the sliver or thread, will be set 
in action, and will push the sliver out of the bite of theroilers, the broken 
end being at the same time held securely as before until the sliver is 
joined and the is restored to its normal position. 

1869. H. Atry, Greenwich, “‘ Ornamenting paper, &c.”—Dated 1st July, 
1870. 





“* Journal bearings.”—Dated 2nd 








This consists in ornamenting paper, woven fabrics, and other surfaces, 
First, by the swinging of a v d pendul hereby a i 
of figures are drawn in ink of any kind, orin i 
any kind or on wood, or by a sharp pointed instrument on steel or cop 
plate coated with protecting 
figures are traced 
cylinder coated with protecting matter. & dly, by a hine w 
closely imitates the natural figures ;drawn 4 the pendulum and also 
executes a great variety uf kindred 
tion given above. The machine is to trace or engrave these 
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on the surface of a copper cylinder, such as is used by cotton printers and 
others, or on the surface of copper plate or other metal. 


_ Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1870. W. P. Ayres, Nottingham, ‘‘ Horticultural buildings.”—Dated 1st 
July, 1870. 

This consists, in the First place, in the mode of glazing buildings, erec- 
tions, or structures with the sides of the glass overlapping each other, 
and having the sides bent or turned up, or otherwise so arranged as not 
to require sash bars or other bearers from the top thereof downwards, 
and neither putty nor paint is required to be employed. The same con- 
struction and arrangement will also apply both to the uprights of horti- 
cultural or other buildings, erections. or structures, and to windows. 
Secondly, glass, plain, or with the sides bent or turned up; or the in- 
ventor may employ glass of any other required shape. In carrying out 
the purposes of the invention he also employs a cement, which he 
specially prepares for uniting glass together. 

1873. C. Goxay, Paris, *‘ Decorticating seeds, dc.” —Dated Ind July, 1870. 

This relates to dressing the stones used for the above purpose. A cir- 
cular toothed cutter or dressing tool of tempered steel is employed, by 
which the dressing operation is performed in a very short space of time. 
The cutter is mounted so as to be capable of adjustment by screws at any 
required distance from the stone, in order to regulate the depth of cut, 
and is also made adjustable at any point of its breadth by means of a pin 
or stud upon its stem taking into any one of a series of holes in a bar, 
which extends along its breadth. 

1881. 8. Consett, Wellington, ‘‘ Cutting turnips.”—Dated 2nd July, 1870. 

The inventor employs adisc or wheel carrying the knives, the dise or 
wheel being mounted on a horizontal axis, and made capable of rotating 
by a crank handle or otherwise. The roots or vegetables to be cut are 
placed in a large hopper, and rest against the revolving disc or wheel 
carrying the knives. According to this invention the slicer knives are 
made °o that they can be set or adjusted at different distances from the 
whee! or disc, for the purpose of fitting the machine or apparatus to cut 
or slice pieces of different thicknesses without reversing the motion of 
the machines.—WNot proceeded with. 

1884. E. C. Stites and J. F. Evspon, Brunswick-square, “ Dressing mill- 
stones.” —Dated 4th July, 1870. 

Take the two millstones which it is intended to operate upon, and 
grind their faces quite smooth and even, the object being to make each 
of these faces what in geometry is termed a plane. These faces are then 
divided into equal parts by straight lines drawn from the circumference, 
through the eye, to the other side. The number of these parts vary 
according to the size of the stone; those of 30in. require but eight parts, 
those or 6ft. will need sixteen. They then make a curved rule, by which 
the shape of the dress upon the face of the stone is laid off or measured. 
The concave side of the rule must in every case have exactly the same 
curvature as the circumference of the stone which is to receive the dress, 
or, in other words, the millstone; and the curve of both sides of the rule 
or model must have an equal radius. This rule is made just long enough 
to reach from the circumference to the eye of the stone in measuring.— 
Not proceeded with. 

1895. T. Carr, Bristol, “‘Cleaning and reducing wheat.”—Dated 5th July, 
1 








This consists mainly in applying the patent disintegrator—No. 778, 
1859, and No. 3235, 1868—to, Firstly, the process or means of cleaning 
wheat aud other seeds, and cracking malt; Secondly, to the use and 
application of machines formed by a series of cages, all rotating in the 
same direction, for cleaning wheat and other seeds, and for cracking 
malt; Thirdly, to the process or means of reducing wheat and other 
seeds into coarse or fine flour; Fourthly, the construction of the machine 
for reducing wheat and other seeds to flour with two or more of the first 
inner cages all rotating in the same direction, and with distributing 
cylinders and counterbalancing fly-wheels. 


Class 5. BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


1910. L. L. C. Corram, Winsley-stivet, ‘* Spiral staircases.”—Dated 6th 
July, 1870. 

The inventor forms a shoulder in each riser at about an inch, more or 
less, from the top thereof, and he constructs the eye of the tread so that 
it fits both the riser and the central upright tube. Before placing each 
tread in position he hamersin cold lead between the corresponding 
river and the tube, so as to fill up the annular space down to the shoulder 
of the riser. The tread is then put in place, afterwards another riser, 
and so on,—Not proceeded with. 








Class 6.—FIRE-ARMS., 





Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufacture of Dress, dc. 
1851. G. 8S. Lee, Sheffield, ** Metallic jugs.” — Dated 29th June, 1870. 

This consists in forming the porcelain lining or inner case of the jugs 
aforesaid in one piece of any suitable thckness or dimensions corre- 
sponding in shape to the outer case or metallic portion of the jugs, and 
securing the same thereto through the medium of concave projections 
fitting into concavities in the porcelain, hung, and finally soldering the 
same together with or without cement.—WNot proceeded with. 

1858. C, TopHam, Coleman-street, *‘ Peeling potatoes."—Dated 30th June, 
570. 

This relates to apparatus for peeling or removing the skin from potatoes, 
by means of a cylindrical vessel, whose sides and bottom are punched or 
perforated with holes, in such manner that each hole has within the 
cylinder cutting or rasping edges. These holes, with their cutting cdges, 
he prefers to make with a square-headed punch, as the cutting edges thus 
produced are particularly suitable for the porpese for which they are 
intended. The cylindrical vessel the inventor by preference makes of a 
conical or tapered form at its lower end, so that it is at that part some- 
what of a funnel shape, and thus the diameter of the cylinder is at its 
bottom end reduced until it is of the same diameter as the cylinder 
bottom. The drum with tapered end, thus formed, is stationary within 
a packet or casing, but its bottom, which is not secured to the drum, but 
independent thereof, is free to rotate, and is for that purpose mounted 
upon a vertical spindle. 

1875. E. Stevens, Islington, Making bread, &e.”—Dated 2nd July, 1870, 

The inventor employs a mixing vessel or trough, made of wood or iron, 
or any other suitable material or materials. This vessel or trough he pre- 
fers to be rectangular in form, and the mode of a semicircular form, but 
a square, or circular, or other suitable form of vessel may be used. 

1902. J. W. Horruan and F. A. Harrison, Birmingham, ‘* Manufacture 
of buttons, d&e.”—Dated 5th July, 1870. 

The inventors take a head or blank, pressed, moulded, or cast, of china, 
porcelain, glass, or other rarified substance, intended to be mounted on 
metal, and many of which by the present method of mounting such 
articles would require to be ground, cut, or polished on the back thereof, 
and taking such head or blank with the back roughed when it comes 
from the press or mould, we take a flux, by preference composed of silica, 
oxide of lead, and either potash or borax, or both, afterwards reduced to 
powder. This powder may be mixed in either a volatile oil or water, 
and laid upon the back of the article to be mounted. The flux must 
then be dried and burnt on, after which the article is ready for what is 
termed the quicking popeees, which consists in backing it again with 
lead or other metallic base upon which the shank or nail, or other like 
part, is to be soldered, or two heads or blanks may be similarly soldered 
together.—Not proceeded with, 

1906. J. Youne, Glasgow, ‘‘ Lamps.” —Dated 6th July, 1870. 

This consists in constructing the burners of oil lamps so as to be 
usable with chimneys and globes, or with globes alone, by shaping and 
proportioning the parts. 

1915. J. Ascoueu, Wandsworth, “ Venetian blinds.”— Dated 6th July, 1870. 

The inventor converts a Venetian blind of the usual description into a 
shutter by bringing to the jamb linings of the window on either side 
narrow vertical flaps of wood, metal, or other suitable material, which 
are made to fold back when out of use, and when required fold forward, 
80 as to cover the ends of the laths of the blind on either side, in which 
position they may be fixed or secured by small flush bolts in the back of 
the me = shooting into the jamb linings, or by an ordinary shutter bar 
extending from the back of one flap across the window into and 
engaging in a catch on the back of the opposite flap, and as a further 
eye! a cotter pin may pass through the shutter bar through the lath 
of the Venetian blind, and into the meeting rail or bar of the sash or 
casement a hook and eye fastener may be employei, the eye bein 
secured upon the bottom bar lath of the blind, and the hook or pore | 
upon the sill or dado of the window. 


Class 8,—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, cc. 

1857. C. Srererecpr, Austin, U.S., “ Chlorinating ores.”— Dated 30th June, 


1870. 
This consists in dropping » mixture of pulverised ore and salt through 





a vertical or neariy vertical shaft thro’ which the products of com- 

bustion are ascen , whereby an almost instantaneous chlorination of 

the ore is effected, which leaves silver ores ready for amalgamation or 

lixiviation, prepares a ores for lixiviation, and sets the gold in gold 

sulphurets free for amalgamation. 

1863. R. Pisxney, Bread-street-hill, ‘* Producing aniline colowrs.”—Dated 
30th June, 1870. 

This invention relates to the production of colours from aniline such as 
green and purple, and particularly of that colour known as aniline black, 
and” consists in the employment for that purpose of salts of aniline in 
conjunction with a salt or compound of nickel, as a substitute for salts 
or compounds of copper, and of the other before-mentioned metals, 
together with the employment of an oxidising agent, in order that by 
this improved method aniline green, purple, or black may be applied 
either for the purposes of dyeing, pos writing, or marking goods or 
fabrics composed of either wool. silk, linen. or cotton, or mixtures of one 
or more of the same or of straw, wood, feathers, hair, or leather. 


1871. J. A. MacIntosn, Leith, N.B., “‘ Distilling oils.”—Dated 1st July, 
1870. 


This consists in the preparation of a solution of ‘‘ milk of lime,” which 
is formed by slaking or dissolving about two parts of best lump lime 
to one part of water. This “milk of lime” is passed through a sieve 
into any suitable receptacle from which the surface water may be run off 
every morning, or at other suitable intervals; the product is then well 
stirred toincorporate it thoroughly, and is then passed into the still in 
the proportion suited for the oil to be operated upon (be it mineral oil, 
such as first distilled paraffin blue oil ; or vegetable, such as first distilled 
resin oil; or an animal, such as black pressed cod oil ; or these oils in 
their combinations with each other for their respective uses, such as 
resin oil with the paraffin for a lubricant; or the cod oil, with the resin 
oil for a cloth oil), and then agitated together until thoroughly incor- 
porated and forming a soft grease, after which soda crystals, in the pro- 
portion suited for the oil operated upon, are added to the mass, which 
again is agitated until the crystals are dissolved. The still is then put in 
order and fired, aud the more slowly and more gently the distillation is 
po the better will be the oil in smell, purity, and brightness of 
colour. 


1872. T. Gray, New Wandsworth, ‘‘ Manufacture of gas.”—Dated 1st July, 
1870. 


This invention is based upon the use of some chemical substance which 
has a strong affinity for the naphthaline, and which will seize hold of 
this latter substance and hold it in solution or liquid stateso that it may 
be drawn off with facility from the purifiers. The inventor finds that 
most of the liquid hydrocarbons are capable of dissolving and absorbing 
the naphthaline, but, as an example, he uses either spirit of turpentine 
or liquid paraffin. He adds any convenient quantity of the hydrocarbon 
spirit toa solution of caustic soda, or other alkali which has an affinity 
for carbonic acid, and to this may be added other chemical ingredients 
for taking up the sulphur and ether, as well known.—Not proceeded with. 


1892. M. Conen, Mulkeim-on-Rhine, Piussia, ‘‘ Absorbing sulphurous 
Sumes.”—Dated 4th July, 1870. 

This method is based upon the transformation of the oxide of manganese 
or of metallic iron into salts of manganese or iron by more or less rapid 
absorption of sulphurous acid. The oxides of manganese, which contain 
a certain proportion of peroxide, have especially the property of in- 
stantly combining with sulphurous acid, and the inventor, therefore, 
proposes to employ peroxides of inferior quality Which may be obtained 
at a low price, but should these become tvo costly he can make use of 
other oxides of mangamese without peroxide, or he may use metallic 
iron.—Not proceeded with, 


1890. S. BenNetT JEFFERSON, Louisiana, U.S., “Producing ice.”—Dated 4th 
July, 1870. 

This consists in placing the refrigerating or freezing vessel above the 
level of the absorbing vessel, or that into which the ammonia returns 
after it has acted on the refrigerating vessel, so that any steam or vapour 
of water that may pass over with the ammonia gas may not be liable to 
interfere with the action of the apparatus.— Not proceeded with. 


1903. W. Hevsic, Koestrig, Prussia, “Cuustic soda.”—Dated 5th July, 
87 


wv. 

The red caustic lie is evaporated in boilers of cast iron which are heated 
on the outsides, so that the lie is thickened and}the combinations of 
oxygen are decomposed by the development of ammonia. When the 
forming ceases the firing is increased in order to make the mass red-hot, 
which makes its thinner, and then the boiler is covered with a metal 
cover having in the centre a small chimney,and beyond the centre an 
opening, to receive an iron tube reaching tu near the bottom of the 
interiov of the boiler. and through this tube a current of airis introduced 
into the melted mass by means of an air-pump. 


1905. G. Burney and C. INGALL, Millwall, “ Storing petroleum.”—Dated 
6th July, 1870. 

The inventors employ a warehouse, the paved or other floor of which 
is situate below the level of the ground, and is inclined or formed with 
suitable channels leading into a main passage, for conveying to a well 
provided for the purpose any liquid ping by an idental leakage 
from the tank in which it is stored. The tanks containing the said 
liquid they dispose at suitable distances apart and away from the walls 
of the cellar or warehouse, so as to permit of free ventilation around and 
between said tanks throughout. The spaces between the tanks they 
cover entirely with plates resting on the tops'of the tanks, and cover the 
whole with a layer of earth of considerable depth.—Not proceeded with. 


1914. W. A. Sweet, Syracuse, U.S., “ Furnaces for heating metals.”—Dated 
6th July, 1870. 

The inventor claims. First, in combination with a combustion chamber, 
one or more injectors for forcing the fuel into the side of the previously 
ignited mass of fuel into the chamber ; Secondly, in combination with a 
combustion chamber page Aya or more injectors, an adjustable grate ; 
Thirdly, in combination with the said chamber and fuel injector, an arch 
with air holes for forcing additional supplies of oxygen into the chamber 
just above the opening. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
1855. A. Guatrari, Castellammare, “ Telegraphy.”—Dated 30th June, 
1870. 

The principal organ of such an apparatus is a reservoir for compressed 
air or gas of a tension depentient from the initial pressure required. The 
reservoir is provided with a double-acting forcing pump, worked by hand 
or other motion, to form the full pressure and maintain the elastic body at the 
required tension for signalling. The reservoir is placed in communication 
with a writing, pointing, or printing instrument of whatever kind, 
analogous to those used for the electric or galvano-magnetic telegraphy, 
by means of a conducting pipe made of india-rubber, lead, or of any other 
suitable material. 

1861. J. L. CLARK, Westminster-chambers, “‘ Electric telegraph instruments.” 
—Dated 30th June, 1870. 

The strip of paper or other material is drawn over the roller by the 
ordinary mechanism of the Morse apparatus. The marking tube, which 
is actuated by the electro-magnet aud armature, and which produces a 
mark or line upon the paper as often as the attraction of the armature 
brings it into contact with the reservoir containing the supply of ink 
connected with the marking point by means of the flexible tube. The 
horizontal axis which supports the armature is a hollow tube, and the 
upright arm which carries the marking point is also hollow, so that the 
ink flows freely from the reservoir through the tubes to the marking 
— the only resistance to motion being the flexure of the thin flexible 

ube, 


1899. R. A. Novare, Goswell-road, ‘‘Telegraph printing apparatus.”—Dated 
5th July, 1870. 

This consists in an improved construction of armature of the electro- 
magnet, videlicet. the style is composed of two separate parts or styles, 
one presenting a smaller surfuce the other. One of the styles is 
used to form dots, and the two parts combined serve to make the dashes, 
These styles are so adjusted that the smaller one can move up and down 
on the other, either on the sides orin the centre. A spring is used to kee 
the smaller style elevated above the other and is only brought level with 
the larger style when the armature is affected by the larger of the two 
local batteries employed. The smaller style terminates in a point, the 
larger in a circular or horizontal surface as desired; the armature contains 
regulating springs.—Not proceeded with. 


1915. F. Tommasi, Paris, ‘‘ Hydro-electric cable.”— Dated 6th July, 1870. 

Cable is com of one or several pipes of copper or other convenient 
material, equal in number to that of the despatches it may be desired to 
transmit simultaneously. Each pipe leads respectively and separately at 
one end into a little cylinder provided with a piston, and at the other 
end into a bent glass tube which contains some mercury. A platinum 
wire. ixlated everywhere except at its extremity, which is always 
immersed in the mercury contained in the tube, is in communication with 
a terminus or screw nut. Another wire, also of plantinum, which can be 
immersed more or less deeply into the mercury in the - tube at will, 
is connected to another similar terminus, and « third wire, also of 

latinum, isolated everywhere except at its end, is in contact with a 
Third terminus. The last is immersed in the glass tube, so that its 
uncovered end can only come in contact with the mercury at its wu: 
level. The second mentioned terminus is put in contact with the 
receiving apperatee and the latter with the pile, which in its turn is 
connected the first mentioned terminus. 





Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1802. G. Rircnte, Lewisham, “ Tents, dc.” —Dated 24th June, 1870. 

The inventor joints the inner ends of the ribs to the ends of springs 
fixed around the runner, in place of jointing them directly to the runner, 
as’ heretofore usual. The inner ends of the stretchers or suspenders he 
also similarly joints to springs fixed around the top notch on the stick or 
pole, this allows both the stretchers and ribs to be moved outwards 
radially away from the stick or pole when the sunshade or weather pro- 
tector has been opened.—Not proceeded with. : 
1816. P. GranpsEean, Paris, “ Warming and ventilating.”—Dated 27th 

June, 1870. 

This apparatus consists substantially of a box or vessel with a partial 
double envelope, made of some suitable metal, and of a series of tubes 
or pipes also of any proper metal, through which pass the currents of 
warm or cold air, the whole being suitable for fixing under the floor of 
carriage or boat. The tubes or pipes terminate towards the different 
compartments of carriages or cabins which are to be warmed or cooled 
and ventilated in the shape of boxes or foot warmers, of which the 
upper part replaces the floor, and they open on to these compartments 
by mouths which may be opened or closed at will. 

1828. W. RippE.1, Crosby Hall-chambers, London, *‘ Cutting wood.”—Dated 
27th June, 1870. 

In this apparatus the inventor combines rotating circularcutters with 
fixed planing blades. The rotating cutters are discs with sharp edges, 
which are secured on a spindle or shaft at such distances apart as will 
give the required width to the strips or shavings. Tbe spindle or shaft 
is extended across a bed or table on which is placed the beam, baulk, 
i vod piece of wood from which the shavings or filaments are to be 
obtained. 


1830. W. Bux, Chelsea, “* Tropical plant case.”—Dated 27th June, 1870. 
The inventor covers the glass with a frame or frames formed with 
louvre pieces so arranged as to permit the unecessary light to enter the 
case, but to protect the glass from the direct rays of the sun and from 
breakage ; and in order to protect the plants from the dripping of con- 
densed vapour the inventor arranges the glass covers and interior of the 
case as shown in the drawings, so that the condensed vapour shall pass 
down the surface of the glass into small channels or chambers provided 
within the case to receive it, which chambers are filled with sphagnum, 
moss, or charcoal to absorb the moisture. 
vag McDermott, Brixton, ** Marking pencils."—Dated 27th June, 
The inventor employs in one case copper or iron as a base, with an 
oxidising agent or agents, such as (preferably) chlorate of potash and 
chlorate of ammonium. The following is the mode of manufacture :— 
The metal, having been reduced or dissolved, is mixed with the said 
oxidising agent or agents with a proportion of blacklead. The mixture is 
then incorporated with a suitable binding material, such as gum or 
plaster of Paris, to impart the cohesion required to enable the material 
to be made up in the form of a pencil.—Not proceeded with. 


1833. D. More, Blackfriars-road “ Elliptical clip.”—Dated 28th June, 1870. 

This consists in placing a pair of elliptical clips in contact with a series 
of powerful steel springs, by which the c'ips are secured in such position 
as the door may be required, and there held. The joints or moving hinge 
with the springs are attached to a sliding plate in the hinge box, so that 
they may be readily moved laterally either to the right or left hand 
side.—Not proceeded with. 


1844. H. L. Prattand J. C. Atpen, Bridgwater, U.S., “* Hulling coffee, 
&c.”— Dated 28th June, 1870. 

The machine consists of a cylinder rotating in fixed bearings, anda 
fixed concave plate or piece, the said concave plate being a half circle or 
less, and made in one or more parts secured in a position concentric with 
the cyinder, and at such a distance from it that a single bean of unhulled 
coffee will be held in place without slipping between them. It will, 
therefore, be seen that when the cylinder is revolved the bean will also 
be revolved, and, at the same time, carried around with it, but witha 
speed less than that of the cylinder. This rotary motion is of great 
importance, as it prevents the packing of the beans, and no portion of the 
surface of the bean is held in one place long enough to be injured. 

1849. S. Norton, Stockport, “ Hydraulic filter.”—Dated 29th June, 1870. 

This consists of a tap or cock having two or more compartments, each 
fitted with a valve and ordinary screwed spindle and handle, and one of 
such compartments opening into an ordinary bib or pipe, and the other 
leading to a filter of peculiar construction hereinafter described, through 
which the water or other liquid is drawn, and thereby filtered. This filter 
consists of a vessel, by preference of a cylindrical form, constructed of 
sheet copper or any other suitable cast or sheet metal, glass, or earthen- 
ware, inside which, and between perforated diaphragms, filtering mate- 
rial is placed, such filtering material consisting of layers of sponge, char- 
cecal, sani, or other suitable filtering substance or compound, the thick- 
ness of such layers depending upon the pressure of the water or other 
liquid requiring to be filtered. 

1853. J. Fensom, Toronto, Canada, “Copying presses."—Dated 29th June, 
1870. 


This consists in the adaptation and application to copying presses of a 
rat: het wheel or ratchet fixed to the ordinary screw, and a spring fixed 
to the handle or lever for the purpose of relieving the screw and platen 
from undue pressure when more force than is necessary ‘s applied to the 
handle. For this purpose a ratchet wheel is, or may be, keyed or fixed 
on the screw. and a spring in the form of a pull is made fast to the 
handle, the end of such spring taking into the teeth of the wheel. By 
this means, when more force than is necessary is applied to the handle, 
the spriny slips past the teeth of ‘he ratchet wheel and #llows the handle 
to be moved without increasing the pressure on the platten. 

1854. W. McCaBe, Rochester, U.S., “‘ Delivering mail bags.”—Dated 29th 
June, 1870. 

A crane or other equivalent device is erected outside and near to the 
railroad track, having two projecting arms at suitable distances apart 
between which the bag or parcel is suspended. The lower arm is made 
adjustable, higher or lower in sockets of the crane, to accommodate bags 
or parcels of varying lengths. The attachment of the bag or parcel is 
preferably made by loops at its ends, which fit over small swing irons 
resting in the ends of the arms, in such a manner that they will turn 
around at right angles to discharge the bag or parcel as it is struck by 
the detaching device The detaching device consists of a tearing resting 
in a socket attached to the side of the car, and having a coiled or other 
spring so combined with it as to break the shock in striking the bag or 
parcel. — Not proceeded with. 

1860. G. LittLe, Oldham, “‘ Moulding for casting.”"—Dated 30th June, 
1870. 

The inventor uses a frame or box in which the pattern is suspended, 
and which may be turned over to present the two sides to the moulder; 
but, as distinguished from the aforesaid plate Iding or modificati 
thereof, he obtains the ponies on the sand itself, and not through 
the medium of a central plate and double set of patterns. 

1865. J. Hynam and J. Dixon, Finsbury, “ Friction lights.”—Dated 1st 
July, 1870. 

This consists in incorporating with the usual ingredients for forming 
the igniting composition, and before the dipping, a material or mate 
having the property of causing the composition to become cool and harm- 
less as soon as the flame has left it. Any chemist would readily point 
out many materials which wili answer the pu of the invention, but the 
inventors mention specially sulphate of zinc, alum, sulphate of ammonia, 
sulphate of magnesia, fullers’ earth, and generally salts possessing 
like properties. 

1866. M. Koeuer, Paris, ** Producing ice.”—Dated 1st July, 1870. 

The liquid used by preference in the apparatus consists of hydrochloric 
ether (chloride of ethyle), which boils at a temperature of 54 deg. Fah., 
the vapour having at the low temperature of four degrees below zero, 
Fah., a tension of one inches of mercury. The latent heat of its 
vapour is represented by 586 Fah. units of heat, and much above that of 
ordinary sulphuric ether. The invention further cons)sts in the applica- 
tion for refrigerating purposes of vinous and methylic ethers, whose 
equivalents are represented by four volumes of vapour and boiling at low 
temperatures. Also of chloride of ethyl, bromide of ethyl, formiate of 
ethyl, acetate of methyl, formiate of methyl, chloride of methyl, iodide 
of methyl, bromide of methyl.—Not proceeded with. 

1877. J. W. 8. Warxk1n, Shipbourne, near Tunbridge, “‘ Measuring distances 
by angles.”—Dated 2nd July, 1870. 

The inventor forms a reservoir of any suitable shape and material, with 
an opening in its upper side or top, or elsewhere, and with this reservoir, 
at or near its upper or lower part are connected the two ends of a bent 
glass tube. The tube is arranged at an angle orhorizontally. The reser- 
voir is partly filled with fluid, and the opening hermetically closed so as 
to prevent any escape of the liquid employed. Oneor both of the legs of 
the tube is or are marked with a scale or indicator representing degrees, 

inutes, and divisi of minutes, and, when needed, another scale is 

laced in close proximity to the legs of the tube. and so constructed as 
‘or given heights to represent at once the dist corresponding to the 
angles of depression or elevation indicated by the position at which the 
fluid subsides. The reservoir and tube are ‘fitted in a frame or case to 
preserve them frominjury. Over the reservoir a shield of wood or other 
material is fixed by screws or otherwise, and, when necessary, some non- 
conducting substance is inserted between the shield and reservoir to pre- 
vent any effects from changes of tem ture upon the fluid and 
reservoir. The top surface of the frame of the instrument will, asa rule, 
be made perfectly straight, and when so made for moderate di 
such as visible to the naked eye, the line of sight could be taken 
along it ; but where long distances have to be brought within view, and 
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accuracy is required, a telescope is placed on the upper edge of the 
ment, and adjusted at an angle or otherwise to the horizon. The 
instrument, whether to be used with or without a telescope, is accurately 
graduated by a theodolite. 
1879. T. Rose and R, F. Gissen, Ecclestown, “Raising materials in paper 
boilers.” —Datid 2nd July, 1870. 

This consists essentially of a pipe or way led from inside the boiler 
away to the desired height, such pipe or way being fitted with a stop tap 
or valve. In practice, under one modification, we lead the pipe, which is 
open at its end or sides inside the boiler, upward through one of the 
trunnions, there away to the required position, the tap or valve being 
connected in a convenient position. After the paper-making materials 
have been sufficiently cooked or treated in the revolving boiler, the 
aforesaid tap or valve is opened and the said materials forced upwards to 
the desired height by the pressure of the steam acting on their surface. 
1894. F. Putman, Clerkenwell, “‘Game markers.”—Dated 4th July, 1870. 

The inventor takes a dial on which any number of numerals or other 
signs are marked, and he provides the back or edge of it with a series of 
inclined surfaces, composed of bent wires or otherwise, upon which 3 
spring arm is free to ride; as the dial is turned the spring arm carries a 
hammer or weight, which is caused to strike upon or against a bell or 
other sounding instrument, to denote to the player the movements 
that have been made. There is one incline for every number, and the 
spring becomes locked each time it is moved. The inclines are so 
arranged that the dial cannot travel backward. The central pin or stud 
upon which the dial is mounted is provided with an index hand or 
pointer, which remains stationary.—Not proceeded with. 











THE MEANS OF TRANSPORT ON OUR RarLways.—The follow- 
ing return of the rolling stock owned by English, Welsh, and 
Scotch railway companies has been prepared by the Volunteer 
Railway and Engineer Staff om Lieut.-Col. Manby, the adju- 
tant of the corps. has also kindly forwarded usa table showing 
this return in detail. We regret that our space this week does 
not admit of its publication. 


Fngines .. .. oF of cf of eof oe eof ef ce ce 8,669 
TONEEES. 0s c¢ se sc 06 00 ge 00 ce oc co se FAU8 
Tank engines... .. co 08 ef ef o- 71 
First-class carriages eo ce se ee ce e- 8,903 


co 00 08 ce se ate «+ 3,965 


Composites .. «. 
° co ce 0c ce cg co co 4842 


Second-class carriages . 


Third-class carriages .. «2 «2 2 «- ° ee 7,475 
Travelling post-offices .. .. «2 «2 2 oo» oc ee 146 
Tenders for ditto .. .. oc «2 oo cf of ce cf ee 142 
Passenger brake vaus .. .. «2 «2 «2 os +e «+ 8,009 
Parcels van8 .. «2 oc ce «2 8 of oc se ef « 14 
Fish vans .. ec 0c ce cf ce ce 0 «oe 20 
Horse boxes .. oo of oc cf cf cf ° eo 2,225 
Carriagetrucks «2 cc cc cf co 06 cf 8 cf 1,786 
Coal WagonS .. «2 oc «2 cc oe os « + e+ e+ 80,374 
Coke wagons .. 2 o. «cs es o ° 08 ee 540 
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The average number of passengers conveyed into and out of London 
daily equal 204.765. 


TESTIMONIAL TO MR. FREDERICK SMITH-SHENSTONE.—A ban- 
quet was given at Dudley to Mr. Frederick Smith-Shenstone on 
Tuesday evening, January 3rd, at which he was presented with a 
handsome testimonial. It will be remembered that Mr. Smith- 
Shenstone was the principal agent of the Ear! of Dudley, and had 
the management of the whole of his vast mi: ral estates and iron- 
works situated in and about Dudley. Upon its being made known 
some few months back that Mr. Shenstone i; tended retiring from 
his position at Christmas, a general desire was expressed on thelpart 
of agents, workmen, and others connected with the earl’s estates. 
to present him with some fitting token of their good feeling 
and respect, and to further this object a committee was at 
once formed. How well they have succeeded in their 
undertaking those who had the pleasure of taking part in 
the proceedings connected with the banquet will best under- 
stand. The banquet and presentation took place in the hall 
of the Mechanics’ Institute, Dudley. This is one of the prettiest 
assembly rooms in the Midland counties, but it never looked better 
than it did when tastefully decorated for this occasion. The top 
end of the hall was fitted with a semicircular table, at which sat 
the Earl of Dudley, who presided, having at his right hand the 
guest of the evening. The floor of the hall was filled with tables, at 
which the agents and other gentlemen, in some way connected 
with the estates, were seated, numbering about 350. After the 
usual toasts had been given and responded to, the testi ial was 
uncovered and presented by the earl in fitting words. It is the 
work of Messrs. Elkington and Co , of Birming!iam, is valued at over 
700 guineas, and considered a fine specimen of art. The following 
is a technical description:—The principal piece is a vase of gold 
plate, the form and ornamentation of which is based upon classic 
models, the body being further enriched by a view of the Priory, 
executed in repoussé on the one side, and on the reverse is en- 
graved a coat of arms and monogram, and surmounted by a 
chamois, the crest of Mr. Shenstone, while the handles consist of 
an adaptation of the ancient Bactrium or Augur’s wand. The 
whole is mounted upon an ebony pedestal, relieved with gold 
plate ornamentation, and on one side is inscribed in old 
English letters, ‘‘The Priory, Dudley,” and on the reverse 
“1870.” On either side of the vase are two fruit stands of 
a Pompeian character, tripod in form, and bearing a richly 
etched glass; the principal supports or legs are decorated with 
rams’ heads, &c., and are united in the middle by elegant volutes 
and anthemions. The upper portion is connected by a richly 
modelled corona, from which hang festoons of fruit, flowers, and 
groups of masks representing tragedy and comedy. The 
feet rest upon a triangular plinth of very ornate de- 
scription, from the centre of which rises an antique lamp. 
The above is surmounted by a beautifully engraved glass. 
bowl in character. The two flower-stands, bearing richly-cut 
ruby glasses, have an Assyrian style in the arrangement. 
The ideas, of intellectual energy, swiftness, and strength 
being symbolised by winged animals, their massive paws 
resting upon a plinth enriched with antique ornaments 
Upon the centre piece or gilt vase is the following inscription :— 
** Presented, together with four Grecian and ian vases, to 
Frederick Smith-Shenstone, Esq., M.A., late Fellow of Saint John’s 
College, Oxford ; Deputy Lieutenant of Staffordshire; Justice of 
the Peace for the counties of Stafford and Worcester; Captain of 
the Queen’s Own Worcestershire Yeomanry Cavalry ; late Captain 
in the Staffordshire Volunteers; first Mayor of Dudley; and late 
chairman of the South Staffordshire Iron Trade ; on his retiring 
from the general management of the Earl of Dudley's mining 
estates, after a period of twenty-five years’ service, by the agents, 
workmen, and others connected therewith, as a memorial of the 
esteem in which he is held by the contributors, who deeply regret 
to lose the direction and guidance of a friend so kind, courteous, 
and sincere.—January 3rd, 1871.” ‘With the testimonial was pre- 
sented an address placed in an elaborate frame. The latter is the 





work of Mr. Sidney Herbert, artist. of Dudley, and is decorated 

th the armorial bearings of Mr, Shenstone, together with views 

of the Priory House, the Priory nm Dudley Castle, and the 
verns, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS 


(From our own Correspondent.) 


On "CHANGE IN BrruincHaM: The effect of the war news on the 
market—ORDERS FOR RAILS—WHaT IS BEING DONE AT THE 
WORKS—THE FURNACES AND THE CANALS—THE BIRMINGHAM 
CHAMBER OF COMMERCE AND THE BIRMINGHAM CaNAL—THE 
SAME CHAMBER AND THE WAR—THE MONTH AND THE GENERAL 
TRADES : How affected by the war—THE EXPORT MARKETS : South 
America: The United Statese Canada: Australia: India: 
Home—TuHE BRANCHES: Rail mills: Wire mills: Metal rolling 
mills: Girder and bridge builders: Machinists: Pounders, chain 
and anvil makers—THE TUBE MAKERS: Revision of prices. 


WE have had a more satisfactory meeting of the iron trade in 
Birmingham to-day (Thursday) than has been noticed from the 
time at which, in the middle of July last, France declared war 
against Prussia. The belief is strong that the difficulties in the 
way of an adjustment of the terms of peace will soon be overcome, 
whatever may be the troubles in reserve for France herself as to 
the adjustment of the inevitable dispute in relation of the Go- 
vernment to be. Hence consumers of iron, whether in the raw 
or the finished state, were more disposed to buy, and certain of 
them closed negotiations this afternoon that were waiting only 
the probability of peace for such an issue. 

At present, however, ironmasters rejoice with trembling. They 
hope that all will go well, alike at Versailles and at the Confer- 
ence in London. 

If there should be no hitch they look for the speedy giving out 
of orders for rails for Russia and America, such as will afford a 
return of full activity to Cleveland and Wales, and set free for 
this district orders that those parts of the kingdom had begun to 
solicit, but which we have hitherto made here almost exclusively. 
Agents in this part of the kingdom are distributing orders for 
small lots of rates for the United States. One agent has sent 
specifications for 4000 tons to the Cleveland district and 2000 tons 
to Wales. 

The works hereabouts are generally quiet. The firms best off 
are those engaged in supplying the ship and the bridge-bulding 
yards. The London market is improving slightly in its export 
department. The goods going out are miscellaneous, but the 
demand is most upon small plates of no great worth. Black 
sheets are selling fairly at some works for export via Liverpool, 
but the prices are not good. Portions of works are here and there 
on by Tuesday, but other establishments are doing only four days 
a week. 

The furnaces in some localities are being carried on at a con- 
siderable extra cost, owing in some cases to the accident to the 
Birmingkam Canal mentioned last week, and in others to the great 
quantity of floating ice by which the canal is still impeded. 

This district has much cause for complaint against the Bir- 
mingham Canal Company. The case is thus stated in the report 
of the Birmingham Chamber of Commerce just issued :— 

In the early part of the year the Birmingham Canal Company 
promoted a bill in Parliament containing provisions which 
injuriously affected the rates of carriage on coals and minerals 
coming into Birmingham. The present rates charged by the Canal 
Company on coal are most exceptionally unjust to Birmingham. 
The company carry coal for the manufacturing purposes of the 
district outside Birmingham at a uniform charge of 3d. per ton, 
whatever may be the distance, but when delivered in the 
town then the charge varies up to Is. 54d. per ton, the 
practical result of which is that the inhabitan‘s of Birming- 
ham have to pay about Is. a ton more for coals than those 
who carry on business in the outskirts and in the Black Country. 
The council called to their aid a committee of leading manufac- 
turers, and prepared to oppose the bill and endeavour to obtain a 
reduction in these inconsistent and excessive charges. The Canal 
Company, fearing to face the opposition, withdrew the toll clauses 
from their bill, and thus deprived the council of a /ocus standi in 
opposing it. A detailed report of the correspondence which took 
place between the Canal Company has been published, and the 
public are able to judge whether the Canal Company have either 
consulted their future interests or the prosperity of the town, out 
of which they have in past years made such enormous profits by 
their determination not to abate their tolls and privileges. On 
the contrary, they are now proposing, after a lapse of upwards of 
thirty years, to revive a power of imposing a tax upon manufac- 
turers unloading boats across the canal path adjoining their works 

But for the good news about the probable near approach of the 
end of the war between Germany and France, we should now be 
closing only a very quiet month in the general industries of this 
part of the kingdom. Excluding those trades benefited by the 
prevalence of war or the anticipation of war, only a tame trade 
has been experienced in the first four weeks of 1871. In the 
former everything has gone on briskly, and wages have been 
secured as to which masters and men alike would only be too 
happy if they should be unaltered. For some short time to 
come this prosperous state of things will continue to operate to 
a considerable extent, particularly in the branches referred to. 
Especial reference is row made to arms, ammunition, and accoutre- 
ments; and, with one exception, the remarks have reference as 
well to foreign Governments as to our own Government. 

The exception is that of France. All the several manufacturers 
of the goods in question have considerable orders in hand for that 
country; but now that Paris is capitulating, they are not putting 
more of the work in hand than has already been given out to the 
workpeople. They hope that the goods that they are now finishing, 
and for which they had almost unlimited orders, will be accepted. 
That they will has yet to be proved. There are many ways of 
declining to take goods without involving liability when it is desi- 
rable not to accept them, although they may have been ordered. 
Manufacturers here will be thankful if no subterfuges are resorted 
to on this occasion by their customers on the other side of the 
British Channel. 

The foreign market, with which in respect of goods required in a 
time of peace we are doing most, is South America. Nearly every 
description of commodity taken by our customers in that part of the 
world is now being purchased by them in an encouraging degree. 
More than any others in request are goods which are required by 
builders and by colonists, furnishing; at the same time a good trade 
is being done in machinery, hand tools, and other requisites for 
the cultivation of the soil and the perfecting of the crops. 

The United States is only quiet in other than tin-plates, in 
which a fair amount of busi is being tr ted 

Canada is beginning again to buy. The last mail was delivered 
yesterday evening and this (Thursday) morning. 





The advices 
were encouraging. They obtained specifications and orders, and 
intimated that business of a more wheal character will be done 
after the next mail, a fortnight hence. 

Australia is recovering a little, but only slowly, the market being 
still overstocked. The last advices were, however, to the effect 
that the accumulations were being worked down, and that the 
next mail may be expected to bring afair batch of orders. 

India is spiritless just now alike in metal goods required by the 


lines in the Shrewsbury and Birkenhead districts 1920 tons of 
steel rails and 150 tons of iron rails. The same companies require 
800 tons of chairs, 35 tons of fish plates, 25 tons of bolts, and 
16 tons of spikes. They likewise ask for 30 tons of cast iron 
girders. Wheels and — are still in good request; as, indeed, 
are all the minor requisites of railway companies and railway 
wagon works. The latter keep well occupied, and bid fair to be 
busy throughout the greater part of the year, so soon as the longer 
days set in. 

The wire mills cannot be set down as busily engaged ; as a rule 
they are quiet, alike in the steel, in the iron, and in the copper 
branches. The last named will revive so soon as investors are 
able again to turn their attention with spirit to submarine cables. 
For land telegraphs there is still a fair amount of business doing 
on account of Government, but the Indian demand is not so good. 

The metal rolling mills keep fairly employed, notwithstanding 
the great increase in the make of iron ships. The recent advance 
in the price of copper has improved the prospects of certain of 
these latter who had stocks on hand. 

Girder and bridge-builders are gradually getting into work 
again. Soo too are the gasometer and boiler makers, together 
with most of the producers of riveted goods. 

Machinists of all classes, the producers as well of light as of 
heavy wares, have no reason to complain. Most is being done in 
goods required by iron making firms and manufacturers of 
different classes, as well in this country as in Russia, and one or 
two other foreign countries. 

Heavy foundry ware is steady. Some good orders are under 
hand, chiefly for waterworks companies at home, and better will 
soon be placed. One firm is occupied upon an encouraging 
specification for North Wales. 

Chains and cables are in fair request, and prices are in some 
instances slightly better. The Trinity House Corporation are 
asking for a supply of cables from the makers in this district. 

Anvils are iu moderate request. Fire-irons are getting quiet. 

The tube makers are all well occupied. The leading firms are 
busy, and are likely to be busy for some time to come. They are 
improving the occasion, and are trying to make their returns some- 
what more comme 'surate with the excellent demand they are ex- 
periencing. It is notorious that the list prices of tubes, especially 
for gas purposes, have not been uniform in relation to the several 
sizes in any one case. The list which has guided the trade for 
some years was started more than a quarter of a century ago. 
That a revision was needed the Crown Company of Wednesbury 
were especially convinced. Recently they have moved in the 
matter with a view to bring other firms into unison with them- 
selves, and most of the leading producers have just met in Bir- 
mingham and have agreed that there shall be a change. The re- 
sult is that henceforth some sizes upon waich hardly any profit 
was got under the old list will now be made to yield a fair return ; 
whilst other sizes upon which a somewhat excessive profit was 
being realised will be declared down. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE ScoTcH PIG IRON TRADE—SHIPMENTS OF PIG TRON—THE 
MALLEABLE IRON TRADE—THE STRIKE OF IRONWORKERS— 
SHIPBUILDING—EXPORTS OF MACHINERY—CLYDE HARBOUR 
EXTENSION—NEW DREDGER—THE Tay Brince. 

THERE is no change of any consequence to report with regard to 
the Scotch pig iron trade. Very little business has been done 
during the past week, and prices remain almost stationary. A few 
parcels changed bands yesterday, prices being firm at 51s. 6d. cash 
and 51s. 9d. a month. No. 1, g.m.b., 52s.; No. 3, 51s. 6d. There 
is litrle or no speculation, nor are prices likely to rise much until 
the fall of Paris, when we may expect to see an advance. This 
advance will not likely be great nor of long duration, for money 
will in all probability get dearer, and it will be some time before 
the financial affairs of France and Germany can be put into good 
order, 

The shipments for the past week were :—Foreign, 2340 tons ; 
coastwise, 5525; total, 7865; same week last year, 9590; showing 
a decrease in the week of 1725 tons, and, since December 25th, of 
6783 tons, the total being 27,969 this year, against 34,752 last 

ear. 

, The quantity of pig iron in store on the 25th ultimo was 

410,705 tons, against 333,512 in 1869, showing 77,193 tons more in 

store at present than there was a year ago. 

In the malleable iron trade attention is fully engrossed by the 
strike amongst the workmen. The notices at the remainder of 
the works expired on Saturday last, and now the whole of the 
ironworkers may be said to be idle with the exception of those 
employed by Mr. Ellis, of the North British Ironworks, who 
holds aloof from the Masters’ Union, and pays somewhat better 
prices than is set down by that association. 

A number of meetings have taken place among the workmen 
during the past week, but only with one result—namely, a deter- 
mination not to yield. The time chosen by the men fora strike 
seems to be very inopportune considering the state of trade, the 
low price of bar iron, and the large stock of puddled bar at most 
of the works. Makers, as a rule, do not stock puddled iron if 
trade is good. 

The question at issue appears to be this :—That the masters 
wish to transfer the “‘ nobbling” process from the hands of the 
puddler to that of the shingler, and to take off the 6d. per ton 
which the arbitrator allowed in respect of that process, thus 
placing the men in exactly the same position as those in the North 
of Englund. But inasmuch as trade is bad, the masters propose 
to reduce the wages 6d. per ton, contingent upon the decision of 
the arbiter in the North of England. If the latter decides that 
the men are entitled to get back the 6d. per ton now being held 
back by the masters, then the men in Scotland will be virtually in 
the same position they occupied formerly, when the prices of bar 
iron was higher. 

Shipbuilding on the Clyde is remarkably good at present. A 
number of new contracts have recently been closed for steamers of 
large tonnage, and there is every prospect of this trade being good 
for many months to come. 

There were exported from the Clyde during the past week 
sugar making machinery to the value of £465; gasholders and 
apparatus, £1690 ; steel rails, £2408 ; besides a large quantity of 
miscellaneous cast iron manfactures. 

Operations for the extension of the Clyde harbour westwards to 
Pointhouse are now fairly commenced and making rapid progress. 
Mr. Kennedy, the contractor, has a large staff of workmen 
engaged excavating the high ground to the north of the 
present road, and forming a new road preparatory to 
shutting up the old one. The new wharf is intended for timber- 
laden vessels, and will have sufficient breadth to allow of timber 
being piled up on its being landed; but there will be an extensive 
area behind for storing the timber as is at present done on 
Stobeross grounds. It is said that the new wharf will be able to 
berth two vessels abreast, and still leave the channel as broad as 
it is just now. This much needed extension to the harbour accom- 

lation will take about a year and a-half to complete, after which 





eg and telegraphic companies and by the d 8, 
with the single exception of bolts. 

The home trade has not yet begun to move in any considerable 
degree. Some travellers have resumed their journeys, but they 
are not yet all out. The news of peace, it is believed, will stimu- 
late the home demand when the travellers have got fairly to work, 
and manufacturers generally are hopeful of certainly a moderate 
spring trade in all the leading products of this part of the kingdom. 

As to the respective branches, the rail mills cannot be reported 
as actively employed, but orders are arriving in small lots. The 
English companies continue to make requests. The London and 
North-Western and Great Western companies want for their 





the new works at Stobcross will be commenced. 

Messrs. Simons and Co., Renfrew, launched a large new dredgin, 
machine on Saturday. It is the property of the Clyde Trust, an 
will be the most powerful dredger on the river Clyde. Its dimen- 
sions are :—Length, 161ft.; breadth, 30ft.; a. 104ft.; and it is 
fitted with two condensing engines of 70-horse power. The 
bucket girder is nearly 100tt. long, and its massive propor- 
tions are such as to resist the various strains when working 
ow ee. of, wanton, ane Se 0s raise 5000 tons per 

° novelty in working details of construction are various 
steel castings, such being adopted as better suited for 
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severe dredging operations than the ordinary wrought and cast iron- 
work. Another novelty is the double shoot slides for discharging, 
which are driven by steam, and expected to economise both time 
and labour. This is the eighth vessel Messrs. Simons have built 
for the dredging operations in the Clyde, and on it has been 
applied every improvement which their extensive experience has 
taught them. They have also in progress several other dredgers, 
one of which (for Dundee) will be launched in a few days. 

We may expect soon to see a commencement made in the con- 
struction of the bridge over the river Tay. It is now reported 
that the entire sum which Mr. Stirling, the chairman of the North 
British Railway, stated should be subscribed before the contracts 
were entered into, has now been raised, and a meeting of the 
Bridge Committee will be held on an early day. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE PROPOSED SWING BBIDGE 
ACROSS THE TEES THE INSTITUTION OF MECHANICAL ENGINEERS 
AND MIDDLESBROUGH—THE MEMBER FOR MIDDLESBROUGH 
APPOINTED A TEES CONSERVANCY COMMISSIONER—DEATH OF 
Mr. NICHOL AT SUNDERLAND. . 

THERE was only a thin attendance on Change at Middlesbrough 

: + toad 


sian business usually commences, and it will greatly depend upon 
the result of the Conference what negotiations ee the Musco- 
vite purchasers will be forthcoming in the ensuing spring. Up to 
the present no fresh transactions on Russian account have ar- 
Tiv 


The amount of businessdone for home purposes is yet incon- 
siderable, but some orders for nearly all descriptions of make are 


nace at Bransty, near Whitehaven ; the depth of the foundation 
is 28ft. and the diameter of the furnace will be 32ft. The Ellen 
Rolling Mills at Maryport are likely to again do a large business ; 
a new manager has been appointed. 

The River Wear Navigation Trust is carrying on certain impor- 
tant improvements. These works are being executed under the 
eupeciementonse <= E. Leader Williams, of Northwich, the 
i to the 





being given out, Makers’ stocks of pig are said to be ig, 
owing to the continued large production and the want of pro- 
gress in the finished iron departments. Prices are, therefore, less 
firm than desirable, but there is but little alteration in quotations. 
Plates are in tolerably good request. Bars continue inactive. 

The tin-plate trade is, perhaps, in a more satisfactory state than 
for some months past, owing to a gradual improvement in the 
American demand; and the advanced quotations enable makers to 
meet with less difficulty the high prices of raw materials, 

Steam coal proprietors are still receiving and executing some 
large contracts for the distant foreign markets, and if French 
requirements were — to the average the trade would now be 
in > tg state. ouse coals continue to sell freely in local 

ons. 

A pleasing report is current in the locality of Pontypool, and 
that is that the Pontymoile Tinworks and Town Forge, which 
have been idle for a considerable period, have passed into the 
hands of a party who will shortly cause operations to be recom- 








on Tuesday. Like last week, scarcely any b was tr 4 
and the market was extremely quiet, The make of pig iron con- 
tinues as large as ever, and in a short time it will be considerably 
increased by the blowing in of several new blast furnaces in the 
Middlesbrough district which are nearly finished. 

The manufactured iron trade is getting better. Rail makers 
are receiving numerous inquries both on foreign and home 
account, and all that is now required to insure a good trade being 
done is peace. There is hope at last that the war will soon ter- 
minate. France and Prussia having settled their differences, 
thousands of men will lay down their deadly arms and return to 
industrious pursuits. This will give a great impetus to trade. 
Pig iron will be in great request for France and Germany, and the 
orders which have been so long kept back will be given out. There 
is nothing new to report with regard to the trade on Teesside, 
except that I hear that David Joy and Co., engineers, Middles- 
brough, have sent out a circular calling a meeting of their 
creditors. 

The proposed swing bridge across the Tees is still the chief 
topic of discussion in the towns on the banks of that river. As I 
anticipated last week, the public meeting at Stockton on Friday 
night passed resolutions opposing the erection of the bridge. 
Since then the Stockton Chamber of Commerce have added their 
weight to the opposition. Whatever may be said about the erec- 
tion of a bridge or the making of a tunnel, it is certain that the 
banks of the river near Middlesbrough will have to be connected 
either by the one or the other. The Stockton people declare that 
the erection of the swing bridge would be such an impediment to 
the navigation of the river that the trade of their town and dis- 
trict would be ruined. They are anxious that the river should be 
kept free, and that a tunnel should be made. The North-Eastern 
Railway Company prefer a bridge to a tunnel, and are determined 
to go on with their bill for that purpose. 

lam very glad that the Cleveland Institution of Engineers have 
decided to invite the council of the Mechanical Engineers to 
arrange for the holding of the annual meeting of that institution 
in Middlesbrough. The meeting is due in August next. If the 
Mechanical Engineers accept the invitation I know that they will 
be pleased with their visit to Cleveland, and will meet with a 
hearty reception from the engineers and ironmasters of Middles- 
brough. 

It is satisfactory to learn that the Board of Trade have appointed 
Mr. Bolckow, M.P. for Middlesbrough, one of the Admiralty 
members of the Tees Conservancy Commissioners. Mr. Bolckow 
fills the vacancy caused by the resignation a short time ago of Mr. 
Hopkins, of Surbiton-on-Thames, There is at present an agitation 
for a change in the constitution of the Tees Conservancy Board 
with the view to obtaining additional representation for the 
rapidly growing town of Middlesbrough. Whether this agitation 
be successful or not, the appointment of Mr. Bolckow is a gain to 
the iron town. 

I am sorry to announce the death of Mr. Peter D. Nichol, 
managing director of the North-Eastern Marine Engineering 

Jompany, Sunderland. On Thursday last the deceased died from 
the effects of injuries he received by the bursting of a steam pipe 
on board the steamer Canton, a new vessel which was being 
fitted with engines. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE : Vo material improvement in the demand : United 
States contracts: Employment at the works: The tone of the 
market rather cheerful than otherwise : Advices reassuring : Trade 
for the new year tardy in its development: Makers dependent 
upon current orders : The effect of the war—ANXIETY IN REGARD 
TO THE BLACK SEA CONFERENCE : T'he prospects as to the Russian 
demand —THE HOME TRADE— THE TIN-PLATE TRADE— THE 
STEAM AND HOUSE COAL TRADES—PONTYMOILE TIN WorkKs— 
EXTENSION AT THE RHYMNEY IRONWORKS— THE NANTYGLO 
AND BEAUFORT WORKS—DEATH OF MR. TOWNSHEND Woop 
—AN EXPLOSION AT THE LLWYNYPIA COLLIERY—TRADE OF 
THE PorT OF GLOUCESTER. 


IN a great measure some of the remarks made in my letter last 
week are again applicable in regard to the iron trade in this dis- 
trict. There has yet been no material movement in the demand 
from the various foreign countries, America excepted. The con- 
tracts which are coming to hand from the United States, and 
which are increasing each week, furnish very considerable 
employment to the ironworkers of the district, but when those 
contracts are distributed amongst our very large and numerous 
establishments they do not add to any great extent to the activity 
of the general departments. They have the effect, however, of 
keeping some of the rail-making firms in a tolerable position to 
provide employment for their hands, while at other works com- 
plaints are made of the continued scarcity of business. The tone 
of the market is still rather cheerful than otherwise, and the 
advices received are reassuring, but it must be admitted that there 
are, hitherto, but few appreciable engagements entered into. 

There is, possibly, a very important fact to be borne in mind 
while contemplating the present state of things at the works. 
The trade for the new year is undoubtedly tardy in its develop- 
ment so far, but, notwithstanding this, it can scarcely be said that 
the amount of business already done is not somewhat more re- 
assuring than circumstances indicated some time ago. The fact 
alluded to is that nearly all old contracts have been worked off 
several weeks ago, and the consequence is that makers are thrown 
entirely dependent upon the current orders, which, under the most 
favourable circumstances, so early in the year can hardly be 
expected to sustain a manifest degree of animation at the mills 
and forges. The great war which unfortunately still rages on the 
Continent has been of course the chief cause of old contracts bei 
run out and new ones withheld, and therefore, what with the 
prolonged conflict and other matters which are pending, the present 
condition of the trade is perhaps on the whole all that reasonably 
can be looked for, 

The Conference, which is now being held in London, is regarded 
with very considerable anxiety by all makers and buyers, as there 
is no doubt that its final issue will have a very important effect, 
one way or the other, on the iron trade as well as on many other 


other industries, It is the more anxiously watched by manufac- 
turers of railway iron, in order the sooner and the more clearly to 
foresee what they are to expect from Russian merchants in the 
approaching season. 


The period will now soon arrive when Rus- 





As another proof of the reliance which is placed in the future 
prospects of the iron trade, it may be stated that some important 
extensions are about to be carried out at the Rhymney Ironworks. 
Those works are in pretty active employ, and the last dividend 
paid by the company shows that their property is in a flourishing 
condition. A new blast furnace, it is understood, will shortly be 
nna so that a large number of additional hands can be em- 
ployed. 

It is now pretty generally understood that the Nantyglo and 
Beaufort Ironworks, the property of the Messrs. Bailey, are in the 
market ; and it is reported that the Blaina Iron Company are in 
treaty for the purchase of the same. The reasons assigned for 
the disposal of the property is the advanced age of Mr. Crawshay 
Bailey and his partner’s indisposition to continue in active con- 
nection with the iron trade. 

The death was announced a few days ago of Mr. Townshend 
Wood, principal of the firm of Townshend, Wood, and Co., iron 
merchants, and one of the proprietors of the Briton Ferry Iron- 
works. Deceased was much respected, and had been long con- 
nected with the iron and other trades of the district. 

An explosion of fire-damp occurred at the Llwynypia Colliery, 
Rhondda Valley, on Monday, which but for the good condition of 
the colliery would no doubt have entailed very serious results. It 
appears that two colliers while at work struck an escape of gas, 
which immediately ignited and exploded, but, owing to the perfect 
state of the ventilation at the time, the explosion was confined to 
the locality where the gas escaped. The two colliers in question 
were seriously injured, but their lives were saved. 

The returns of the trade of the port of Gloucester for the last 
year show a falling off as compared with the previous years. The 
decrease is attributable mainly to the Franco-German war. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE: Sheffield, South Yorkshire—SuipPBvulLpIne, &c., 
AT THE HARTLEPOOLS—SEWAGE AT DONCASTER AND NORWICH— 
Mr. C. M. PALMER—THE SMOKE QUESTION: Report of a New- 
castle Committee—TRADE OF GREAT GRIMSBY—THE CUMBER- 
LAND IRON TRADE—RIVER WEAVER NAVIGATION, 

THE armour-plate mills of Sheffield are in full working, and at the 

steel works large orders are in course of execution for steel barrels 

for Snider rifles. The manufacturers of railway material are fully 
employed. There is also a good demand for all descriptions of 
steel both on home and export account. The South Yorkshire 
iron trade continues fairly active. The Bessemer steel works 
have still good orders on hand for rails, tires, axles, and cranks, 

The foundries are pretty well occupied with gas and water pipes. 

A good deal of coed coke is being sent into the iron district in 

North Lincolnshire. 

Nearly a dozen steamers are building and being engined in the 
Hartlepools. At the ironworks of the Hartlepools a satisfactory 
amount of activity also prevails. 

The Doncaster Town Gouncil has decided to apply to the Home 
Secretary for authority to borrow £30,000 for the purpose of 
carrying out irrigation works upon the town estate at Sandall and 
completing the general drainage of the town. It is proposed to 
carry the sewage of the town about three miles out of Doncaster. 
The sewage works which have been so long on hand at Norwich 
are now very nearly completed. They have cost about £100,000, 
—trather more than less, probably. 

Mr. C. M. Palmer (of Messrs. Palmer and Co., limited, Jarrow) 
has nearly recovered from a gun accident which he met with in 
November. 

A report has been issued by a committee appointed at a meet- 
ing held recently in Newcastle to inquire into the practicability of 
lessening the smoke and other noxious vapours emitted by manu- 
factory. The committee consider that the best mode of dealing 
with the smoke difficulty is the adoption of mechanical firing, in 
which the quantity of fuel introduced into the furnace always 
bears the same relation to the air passing through and over it. 
This is accomplished by the different forms of apparatus, viz., 
Vickars’ reciprocating and Juckes’ revolving bars; the cost 
varies from £80 to £125 per furnace. The committee believe 
either plan is adequate to the work ; but, having seen more 
of Juckes’ system, they are able to speak very favourably of it. 
There still remains a large number of furnaces to which hitherto 
neither Juckes’ nor Vickars’ systems have been considered appli- 
cable, viz., glasshouses, potteries, and reverberatory furnaces gene- 
rally. The committee Cotiove, however, that in many cases these 
classes of manufactures are carried on in a manner in which 
public comfort and convenience as regards the emission of smoke 
are left out of sight. The committee are of opinion that the 
Acts of Parliament which impose penalties under certain specified 
circumstances on persons using furnaces which produce the 
nuisance of black smoke, ought to been forced to the full extent by 
all magistrates. The committee are also of opinion that sufficient 
boiler space and chimney draught should in all cases be provided, 
and that careful stoking under these circumstances is alone 
sufficient to prevent the emission of smoke. They accordingly 
recommend that the law should be amended so that a stoker, in 
case of carelessness, may be subject to punishment. 

It appears that the tonnage passing through Grimsby docks in 
the second half of 1870 was 542, tons, as compared with 
508,195 tons in the corresponding period of 1869, showing an in- 
crease last year of 33,827 tons. e quantity of coal shipped from 
Grimsby in the whole of 1870 was 290,642 tons, as com with 
282,702 tons in the whole of 1869. This branch of the business of 
the port would thus seem to be ually increasing. The amount 
of the dues, wharfage, &c., collected at the port by the Man- 
chester, Sheffield, and Lincolnshire Railway Company during the 
second half of 1870 was £8666, as compared with £8116 in the 
corresponding period of 1869, 

The West Cumberland Hematite Company have four furnaces 
in blast. The fifth furnace of the company, which was blown out 
to be lined, has not been lighted for some time, but will probably 
soon be again in working order. It is ex: in some quarters 
that the Solway Hematite Company at Maryport will be in a posi- 
tion to commence working operations early next month ; but it is 
not altogether certain that this expectation will be realised. The 
Lonsdale Hematite Company have sunk the foundation for a fur- 
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PRICES CURRENT OF METALS AND OILS. 
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PRICES CURRENT OF TIMBER, 
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WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 


(From J. Berger Spence and Co.’s Circular.) 
MANCHESTER, January 23, 1870. 

Tue inherent vitality which has for some time past made itself forcibly 
evident throughout the whole range of the chemical trade does not flag 
in the least, and unless unf cir st. intervene the probabillity 
is that values will rise to a higher pitch than they have hitherto acquired. 
At the present time the stocks are, so to speak, infinitesimal, and manu- 
facturers being preased to the utmost limit of their supply for some time 
to come, both for present and forward, there are all the elements needful 
in support of this view of the case. The week gone by has been marked 
by the indications above noted. Home consumption has been decidedly 
niore active, and a few light contracts have been thrown on the market, 
only to be closed for at rates which would have been contemptuously 
rejected by consumers twelve months ago. The German and Northern 
ports are not yet open for navigation, and in consequence there is the 
usual lull in shipments; but advices which have so far come to hand 
prognosticate a a shipping season. In regard to American supply, 
although a better feeling is manifested, exports do not yet approach the 
figures of the closing weeks of 1870. From a return of the imports into 
New York for the year ending 31st December last an increase is shown 
on the previous twelve months of 1869, and the improvement is rendered 
all the more tangibl en trasted with the fact that January com- 
menced with stocks reduced by nearly one-third of those of es 
1870. The mineral trade is more active. The supply of ore, especia 
hematite, is rapidly taken up; and for oolitic the demand is growing 
stronger. A few contracts have been negotiated in pyrites for delivery 
during the current year, at fair prices, and the imports of this, as well as 
manganese, have been larger during the past few days. The metal trade 
continues in a satisfactory state, and prices generally remain without 
altertion. Pig iron is in better demand, and orders for manufactured 
have been coming in pretty freely since quarter day. Some extensive 
transactions in Chili bar copper have been effected lately. In tin a reaction 
has taken place, and prices are irregular. No alteration in lead or spelter 


has transpired. ig 
Tron.—Scotch pig iron closes steady at about 51s. 6d. cash. Cleveland 
firm, at 46s. for Forge 4, to 51s. for No. 1. Welsh bars, £6 10s. to £6 15s. 
Staffordshire bars, £7 10s. to £8; hoop iron, £8 10s.; gas tubes, 60 per 
cent. to 67} per cent. off lists ; boiler tubes, 40 per cent. to 424 per cent. 
Copper in good demand, and prices tending upwards. English tough 
ingot, £70 to £71; Chili slab, £64 10s. to £65 10s. 
Tin.—A fais business doing. English ingot, £137 to £138; straits, 
134 to £135. 6: 
2 Lead, through the change in the weather, is in rather better inquiry. 
Best English soft , £19. 
‘Spelter —Very eee and unaltered. English, £17 15s. to £18 ; Silesian, 
special brands, £17 15s. to £18. 











THE National Lifeboat Institution has just sent three fine new 
lifeboats to be stationed on the Scotch coast. One is for Troon 
and another for Ballantrae, on the shores of Ayrshire, and the 
third for Buckie, on the coast of Banffshire. Each boat rows ten 
oars double banked, and possesses the usual characteristics of the 
boats of the National Institution in regard to self-righting, and self- 
ejecting water. 

BruNTON’s TUNNELLING MACHINE.—On Tuesday last the Duke 
of Sutherland, Captain Tyler, Mr. Eborall, Mr. Campbell, Mr. 
Arthur Dean and other gentlemen went down to Sn :dland, Kent, 
to witness the working of Brunton’s tunnelling machine in the 
grey chalk. The addition has been just made to it of a self- 
delivering apparatus, as it was found that hand labour could not 
at all contend with the quantity of débris produced. A descrip- 
tion of the machine, which would no doubt interest many readers, 
must be reserved till another opportunity 3 suffice it to say at 
present that it operates by revolving cutters, which continually 
chip away the end of the tunnel. There is no concussion, as every 
motion of the machine is circular. The débris is collected by 
revolving scrapers, and delivered on to an endless band, which tips 
it into wagons or barrows at the rear of the machine. The rate of 
working was 3ft. 9in. per hour, and was continued for about two 
hours with intervals to allow the visitors in parties of three or 
four to range themselves by the side and above the machine in close 

roximity to the face, the better to observe the operation. It must 
be observed that the machine was working with only six cutters, 
and taking a chip of — one inch in depth. It has been proved 
that a chip of two inches can be taken as readily as one of one 
inch, and twelve cutters can be used. The result would be a speed 
four fold that attained on Tuesday; but it was considered 
that three yards an hour in a tunnel of 9ft. diameter would be as 
fast as the full wagons could be conveyed away. For driving in 
ground of moderate hardness, such as the red sandstone of 
Liverpool, the coal shales, or the coal itself, for the purpose of 
opening out a colliery, its capability was regarded as proved, and 
Mr. Brunton expressed his confidence that he would be able shortl 
to present an equally satisfactory demonstration of the machine's 
capacity to deal with the harder rocks. 
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THE CORNISH PUMPING ENGINE. 
No, XI. 
in our ninth paper we published “ Lean’s Reporter ” for 
the year 1841, and we cannot better illustrate the subse- 
quent period than by the following circular, which we have 


recently received :— 
Marazion, Jan. 1, 1870. 

Sir,—Permit me to bring under your notice the very serious 
decline in the average performance of the Cornish steam engines. 
You will observe in the table inserted below that from the period 
when the work performed by the engines was commenced to be 
— reported, in 1811, there was a continuous improvement 
up to 1843, when an average performance of 67,000,000 lb. 
lifted one foot high, by the consumption of 112 Ib. of coal, was 
reached. Since 1843 (he has been an equally continuous retro- 
grade course ; so that at this time the average duty of the engines 
has fallen off about 26 per cent. Or, to put it in other words, at 
this time full one quarter part more coal is ¢ d by the engines, 
on the average, than was necessary in 1843 to do the same work, an 








Table of Observations vpon Ten Cornish Engines. 


item of no small importance, especially in such a period of de- 
pression as the mining interest has been passing through. 
Tuomas LEAN, ‘ 
Reporter of the Duty of Cornish Engines. 
Table of the average duty performed by the Cornish engines per 112 lb. of 
coal, at the end of each period of sive years, commencing with 1811. 
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The following table, compiled by Mr. Tays, from his 
personal observations, for the Institution of Civil Engi- 
neers in 1838,contains some very interesting information :— 


By John S. Enys, Esq. 1838. 


























CoNSOLIDATED MINES. Unirep Mixes. 
Taylor’s | Davy’s| Job’s | Woolf's | Bawden’s Pearce’s| Cardozo’s| Eldon’s|; Loam’s |Hucking’s 
y: y . : a 
engine. jengine.‘engine.?) engine.’ | engine.‘ | engine.| engine.® jengine.®, engine.? | engine. 
Diameter of cylinder .. in in, 85 80 65 90 90 65 90 30 | 85 | 85 
ee oy “inft.| 10 13 | 9 10 1 | 9 9 9 | 10 10 
ee Diameter of steam valve .. in in. 12 13 9 5 8 7 10 2 ww }; RR 
oF engime. ) Ditto of equilibrium valve .. _,, 16 18 12 16 16 12 13 i <= | 6 
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Length of boilers .. . in ft. 1°40 37 {32} 35 36 3% | (86 6 | jessy | #4 
Diameter of boilers .. .. ,, ‘ bs 7 6} 6} 6} 6} es 6} 6; | 6h 
Dimensions / Dittooftubes.. .. -. .. { 14 } 43 3 | (33 3} | 83 33 4 4 4 
of boilers. Length of fire-bars oo es op 4 4 ‘ 4 | ‘ . | : : : ‘3 ; 
Total area of fire-bars .. .. ,, 63 52 39 60 45 | 45 38 16 3 _48 
Heating surface exposed to flues,, 3781 $151 1598 3481 2694 2694 sud 941 a 3451 
Water space . in. eb. ft. 2467 2025 1033 2140 1650 1650 1650 oie l 2085 
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1 Six years old. The show engine of the minc. 


3 Cylinder in bad condltion, since changed. 4 Old engine; 1820. 


2 Employed in raising water forty-seven fathoms for the wheels and injectivn. 


5 Old engine ; no steam jacket. 6 Old engine refitted 


7 An old 90in. cylinder used for the steam jacket of this engine. 
* The prefix of the letter B signifies that the casing is of brick ; and W of wood. 


The cause of the decrease of duty which has taken place 
of late years must be attributed chiefly to the careless 
manner in which the engines and boilers are attended to; 
the mines have not been in a prosperous state, and in con- 
sequence the engines have, many of them, been worked in 
a wretched condition, perhaps after having been removed 
from place to place several times; and in many places 
where new engines are badly wanted the old ones which 
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will 


have worked, some of them for thirty years, are made to 
answer the purpose to obviate a large outlay in putting 
down new ones. There is also a certain carelessness on 
the of the mine managers in having their engines 
“reported,” so that many of the best engines are excluded 
from the duty records. The writer has found the best 
engines very lately doing from sixty-three to sixty-five 
millions with four-fifths expansion in constant work. 

The action of the Cea ca gine will be made clear by 








the aid of an engraving of the old Cornish gear and an 
indicator diagram which we publish below. In reference 
to the engraving, A is the steam-valve, B the equilibrium 
valve, and C the eduction valve, D is the steam lever, E 
the equilibrium lever, and F the eduction lever. On the 
diagram A represents the opening of the steam valve, B 
the closing of the same, C the opening of the equilibrium 
valve, and D the point of its closing. The action of the 

















engine may be thus described:—The two strokes, viz., 
the down and up strokes of the piston, are technically 
called respectively the indoor and the outdoor strokes ; 
thus, an engine is said to come indoor when the down 
stroke of the piston is made, and to go outdoor during 
the up stroke. The distribution of steam is effected by 
means of four double-beat or equilibrium valves, named 
the governor, the steam, the equilibrium, and the eduction 
valves, The governor valve is simply a governing or throttle 
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valve, and is sometimes a simple single-beat valve, which 
is regulated by the evgine man. The steam valve is opened 
by means of a counter-weight which is released by means 
of a cataract, and is closed by the engine during its indoor 
stroke at a poiat in the stroke to which the tappet may be 
adjusted, usually one-fifth of the stroke. The equilibrium 
valve is opened by the engine at the termination of the in- 
doorstroke, and closed again by the engine towards the end 
of the outdoor stroke. The exhaust, or what is technically 
called the eduction valve, is opened by a cqynter-weight 
released by a cataract a little before the opening of the 
steam valve, and is closed by the engine at the termination 
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of the indoor stroke. Suppose the steam valve to be sud- 
denly opened, then the steam will rush in on the top of the 
piston, and cause the engine to commence its indoor stroke; 
as the piston travels on, a tappet on the plug rod of the 
engine comes in contact with a horn on the steam arbor and 
cuts off steam by closing the valve, which valve is held 
closed by means of a quadrant aud catch till the cataract 
shall release it for the commencement of the next indoor 
stroke. After the steam is cut off the expanding steam 
becomes of much less pressure than tiat required to over- 
come the load which is being lifted, but the momentum 
which has been imparted to the moving load causes the piston 
to complete its stroke and expand the steam to a very low 
pressure. At the end of this stroke the equilibrium valve is 
opened and a free communication between the two ends of 
the cylinder is established, thus neutralising the pressure 
on both sides of the piston. The momentum of the load 
having now been expanded in lifting itself, and the piston 
being in equilibrium, the load on the outer eid of the 
beam descends by its own gravity with an accelerated velo- 
city until towards the end of the outdoor stroke, when the 
equilibrium valve is closed; the surplus energy of the 
moving load is then expended in cushioning or compressing 
the steam above the piston. The piston, thus brought to 
rest at the end of the stroke, pauses until the cataract 
shall have released—first, the eduction, and then, quickly 
after, the steam valve. 

The distribution of steam will be rendered clearer by 
the iollowing example ;— Let the engine have a 100in. dia- 
meter cylinder, and 11ft stroke, working with four-fifths 
expansion, andan initial pressure of 45 1b. to the square inch. 

San ‘ 

The mean pressure then= {1+ hyp. log. _1°609) x 45 
vw 

= 23-48, deducting two pounds for pressure in the 





condenser, and 1°48 for other resistances and leak- 
ages, we then have 20 1b. as the mean effective 
20 x 7854 x 88 
pressure throughout the stroke, aud : wT os 
i ; 33,000 


= 418 effective horse power. The volume of steamcorsumed 
to produce this result per minute regardless of clearance and 
steam ports = 26-4 x 7854 x 8 The specific volume of 
steam at 451b. pressure = 572; therefore the volume of 
26-4 x 7854 x 8 


572 


water which produced the steam = 


= 2899'9 and 2899°9 x ‘035 = 101°5]b. approximately. The 
cubic capacity of the actual stroke is 599-9 cubic feet, and for 
such an engine the clearance and steam ports would amount 
to 20 cubic feet. 

Now, to expand the steam five times its original volume, 
and thereby realise a mean pressure of 23°45 lb. per square 
inch, the cut-off must take place before one-fifth of the 
stroke is completed, which will be at a point which will 
te = 123°98 cubic feet above 


the piston, and the point will be ¢ 


leave the capacity 
(599°9 + 20) yr0g 
Pr, 
7854 = 109in. from the end of the stroke; now the whole 
stroke = 132in; therefore 132—109 = 23in. from the 
commencement, or 3°4in. before one-fifth of the stroke is 
completed; and it therefore follows that the weight of 
steam required per minute under these conditions will be for 
2348 Ib. = (7854 x ban + 34,560 
vie 
x 035 x 8 = 104°8. If all the steam contained above the 
piston in the in-stroke were discharged into the condenser 
during the subsequent in-stroke, then the loss would 
amount to 104°8 — 101°5 = 3°31b. per minute; but there 
is always steam above the piston equal to or greater than 
the terminal pressure, and as any pressure above the ter- 
minal pressure at the completion of the out-stroke 
only represents stored up work consequent on the 
momentum of the descending weight, it is only the 
terminal pressure that need enter into the calculation, 
although the excess is conducive to economy, inas- 
much as it contracts the available space for the enter- 
ing steam in proportion to the excess. Omitting any 
pressure above the terminal, the actual loss is represented by 
4 x 33 — 9-6¢41b. Thus we see that in the case which 


the mean pressure of 


50 
we have supposed a 418-horse power engine loses but 
2°64 lb. of steam per minute from clearance and steam 
ports. The frigorific influence of the vapour of the con- 
denser having no effect on the steam side of the piston, 
its cooling action is inconsiderable compared with that of 
the double-acting engine, and witliout reducing it to cal- 
culation we shall not be far wrong if we assume 7 Ib. per 
minute to represent the loss from this cause. Radiation is 
so nearly prevented where the cylinder and steam pipes 
are well clothed, that the loss arising from it may be dis- 
regarded here. The quantity of steam discharged into the 
condenser is not the whole evaporated, but a considerable 
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i ies: shi in. by llin. Length of @imkeiba 2... Ke i ed DO 
quantity is liquefied in the steam jacket and returns to the Fire door... + lft. 6in. by 
boiler as water ; and the beneficial effect of the jacket arises Tansey of moe oe " 8. oe ee 07 Diameter of inside bearings ~. Es ga il tg a ; gf 
from the fact that, although the same quantity of water is Depth I c.< ticac-shem dae od eat 0 5 Distance of centres of inside bearings _ 4 0 
produced in the jacket as would have been produced i in the Thickness ... ee ae Diameter of outside bearings a 0 6 
cylinder, steam, whilst it remains as such on the pistons, is Number of bolts in each, 11. ... .. ...dia. 0 of Length of outside bearings ... 0 8 
capable of giving out work, and the condensed steam Breadth of fire bars at top ee ee : - rapa ag pee of outside bearings dés 6 3 
in the jacket. returns to the boiler at a high temperature ene: a vaoreed apart ~ a | on ies — Gn, y atin. 
instead of being thrown into the condenser. The lique- ie er ee I A rape ngeeorpnt gyal —" 
faction of steam in the jacket arises from the fact that for Steam pipe. Copper... cx: ce Oa Diameter of pin = 0 3 
every 772foot-pounds performed by thesteam a unit of heat Fire door ring—brass—section 3x2} Length of bearing 0 3 
disappears ; and as the foot-pounds done by the steam per TUBES. Diameter of boss .. ais 1 0 
minute = 23°48 x 7854 x 88 = 16,228,248, and steam at a] Description: Brass. Best selected—Green’s patent drawn—to Diameter at middl “Frowt Ate é 
pressure of 45 Ib. per square inch possesses a temperature of be oe by ag ga makers. Diameter S aa" . *° $ 7 
274'4 deg., and a latent heat of about 920, to liquefy 1 1b. of —— oe vee 5 Diameter of bearings 0 6 
steam in the jacket, supposing it to act with theoretical Diameter outside |. al 0 28 Length of bearings .. = 0 8 
precision, and prevent all deposit of water in the No. 10 and 13 wire gauge. Distance of centres of bearings... . 
cylinder, 710,240 foot-pounds must be performed. Therefore, Number-— 167. Plain axles, crank cena 9 ore cranks, of best Yorkshire 

*99Q 32 yK > approved make. 

~ 228,248 — 99 Ib, nearly, which is the weight of steam Descripti yen lind SPRINGS ron Dxtvix AX 
71.240 ’ _ Description : Square on to cylinders. ? : NG AXLE, 

: Length (inside) a. can ae <a oe ae Length when loaded, inside 3ft. Outside 3 0 
liquetied consequent on the transfer of heat into work. Breadth (inside) a as Breadth when loaded, inside 34in.; outside 0 4 
But the feed water is supplied to the boilers at the tempe- Depth below boiler ... 0 5 Number of plates, inside 8; outside 13. 
perature of 100 deg., and the 221b, of steam liquefied in Thickness of plates... : ve —< a Sin. ag ol ait ate 0 5 

> Go, i 2 i a e on : steel plates gin. thi 
~ js — —_ to = boilers at ing 4 iy T a See =f oe ° gi Ouinide pe pe Rs thse — din 
ore, the weight of water requiring for i evaporation eee 
from 100 deg. to steam of 2744 deg., a quantity equal : ‘ CHIMNEY. F Seamses VOR FRONT ALM. 

6? Diameter outside, at top 1 3 Length when loaded - oo a 3 O 
to that transferred to the cylinder from the 22 1b. Diameter outside, at bottom 1 4 Breadth .. oe wm ow a Oe eS 
of steam liquefied, will be less than 221b.; and as the Height of top from rail ... 12 6 Number of Plates - 20 
sums of the latent and sensible heat of vapours are Thickness of plate ... 0 0 Depth... .. 
d I . : D tion : Steel pl thick, 1 
practically equal at all temperatures, we must deduce Diameter of rivets ... ; 0 Front eseription : r “8 plate jin. tt “~ top plate din. 
the quantity from the a a a vapour at 100 Distance of centres ... i eed 4 oiltea lecinae, Tl prings to be attached to compen- 
deg., which will be found thus ‘ae sue =20lb. If we eerpeones a Extreme length... Gees Shame, 30 0 
x 773 Diameter at top 0 44 a a ee a 

allow 7b. for the cooling effect of the vapour of the con- : iasaiaie wae Es. —. eisicad te wading ho i ie ty 
denser on the metal of the cylinder then we have the Description : Double on dome cover. Brass. _ Description : oy wrought peo plate as dell Geet ated hen, 
quantity of water evaporated per minute to produce Diameter ... oes eee ee 4 blocks, 
418 horse-power, 101°5 + 264+ 7= 13114 lb. If we REGULATOR. -— Height from rail oe 4 0 
assume the evaporative efficiency of the boilers to be 9 Ib. of Description : wae am, with double slide. amen pane 

water to 1]b. of coal—which is what is done in Cornwall— ~— b= Gilew. Area 18 square in. Solid =e og yee gin. thick, with cast 

ea e or. stee. orn DLOCKS. 
then we have !!"l4 14-571. of coal for a duty of hint CYLINDERS. . + Outside and inside frames of best Yorkshire iron. 
lameter ... eos eee tee é 
13,794,000 units of work; and deducing from this the duty = ce ag 2 : Height from rail Boevans. 3 4 
- es : : : : “oa pote ig 2 6 é a cr 
on 112]b. of coal, we have 106,000,000. bre Pape g ‘iiaenat manana oaiee spindles .. 0 5 Distance of centres ... ea a 
tion of coal per horse-power per hour will be ———— Diameter of centres of valve spindles 0 17 wats TANK. 
418 From centre of cylinder to centre of “valve Description: Best ordinary iron. Capacity, 1000 gallons, 
= 2°09 lb., which is rather a better result than is generally spindle. os 1 04 Placed behind the fire box. 
1: No. of bolts in Rik eas e 13. ee en 0 Of Length, at —, 8 ft. Oin.,; at — co wm § @ 
realised in practice. An evaporative efficiency of 8lb. of Ne of bol s eae g uM - din 0 Of a 7 li cat 8 34 
water to 11b. of coal would give a duty of 94,000,000, Thick +. - wesc “ae Sy ange, ' ~—— 2 @ ., 2 es 
and a consumption of 2°341b. of coal per horse-power per Diameter of piston rod . 0 23 Thickness of plates, sides and top 0 04 
hour. It must be understood that the horse-power is the Depth of piston. 0 3 Thickness of plates, bottom .. 0 Of 
actual, that is to say, 33,000 units of work. Deseription : Brass, + enon ve t ste ae 0 04 
——<—<———— a ties . mes oe : 3 a ge see 0 18 
tara he + , istance between inside of p 3 
TANK ENGINES, MIDLAND RAILWAY. Distance between inside of covers 2 4 Description : Adams’ patent, with circular and lateral motion to 
Wir this impression we publish .a tracing of one of | Ports. centre pin. 
the fine tank engines recently constructed to wok the | Breadth ... « ei? ae a . , _ FRAME. — 
metropolitan traflic of the Midland Railway. The engine | Last . — .* 4 =| W —— oe uaa lin. thick, with cast steel 
ength of exhaus 3 . 
illustrated has been constructed by Messrs. Beyer and Thickness of bridge... a aa 01 Framing of best Yorkshire iron. 
Peacock, Gorton Foundry, Manchester, from the designs of one Vine WHEELS—Wrought iron 
Mr. Kirtley, locomotive superintendent of the Midland Description ee a, ee | ? 
Railway, to whom we are indebted for the working draw- Lead a 0 Of Diameter ... 30 
ing from which our tracing has been prepared, and for the | Steam overlap .. 0 1 Distance of centres... ... 5 O 
following copy of the specification to which the engines were From face of slide to centre of spindle. 0 Outside tires, breadth ... 0 3% 
PY I 
built. Those engineers who have seen the engines. will, Link motion made of best Yorkshire iron, carefully athe and Outside tires, thickness.. Oo 2 
¢ | case-hardened, to drawings and templates supplied. Inside rim—Breadth ... ae me ee te ee e 
we think, unanimously unite with us in pronouncing them | Sereeene. ‘a Thickness at edge .. .. .. .. 0 Ih 
in every way, whether as regards design OF workmauship, | Description : Metal sheaves ; wrought iron straps, lined with Thickness at middle 0 1j 
excellent, and reflecting great credit on both the designer brass and Babbitt’s patent metal. Spokes—Flat. 
and builders. 2 ie eget er eee 0 64 ” fcr top 3 xi 
SPECIFICATION OF LOCOMOTIVE TANK ENGINES WITH BOGIE ee 1 33 - iain bottom Bis bn, 
AND CONDENSING APPARATUS. umber—4. 
3 Boss—Diameter s 

The engines must be made to the dimensions given in the ac- Breadth of straps atte 0: Breadth ET Gage . 
companying description, and the quality of the materials used to REVERSING SHAFT. * Dieanobee ofhole .. ne oN ° 8 
be of the make specified ; and when no such instructions are given, Diameter of weigh bar for lifting eccentric rods 0 3} "Wheels to have cast steel tires of ‘approved make. 
to be of the very best of their respective kinds, and the engines Number of bearings—3, AXLES, 
must be fitted and finished in every respect inthe most complete Diameter of bearings ... «2... see eee 0 Diameter at middle _ 
manner, and to the satisfaction of the company’s locomotive super- Length of bearings .. 0 5 Diameter of tadein *f 5 9 ° 43 
intendent. a ‘tin tieninih ikclin ieibibia init Description of bearing brackets : Brass. pes ath of ah seo 400 : : 

he engines must be delivere e builders to the company cal : i ie - 
at Derby, carriage paid, fit and te for work ; and prior to _pay- — Morton _ Cast steel. 4 48 Distance of centres .. 3.9 
ment, each engine will be required to run 1000 miles, and the Bresith eee ieee 0 2 BEARING Sruixcs, 
builders will be held sponte for all defects (except by acci- radey 7 Length, when loaded ... ... oe eee 2 6 
dents) until they have run that distance. a — = ; 0 ae tee one 4 : Breadth ... ei 0 4 
Locomotive Department, Derby, September, 1869. Lent of fea zs Jen a ee ee 0 a —— of plates—10 oe os 0 3 
te 2 A EE: got Bie te a eee ep 
Sar nere ae — —_— @nossnmap. Description : Steel plates Bin. top plate hor 
Bomer. wm fe Diameter of pin ie blocks a : rn The springs to be att ams, 
le . Diameter of boss for piston r toe 4 CoNnDENSING f tees a 
low. a a 0 Diameter of bearing for connecting rod 0 3 A 5}-inch exhaust valve fixed on each side of smoke box, and 
ee 7 1 - eo 0 a Length of bearing for connecting rod... 0 3 worked from the foot-plate, by which the exhaust steam may be 
Thickness of £ ates a 0 a 6 Cross section of arms 4 in, by 1} in. directed to either the chimney or the tank ; a coprer pipe, 5}-inch 
— a 4 = Pweg a 0 of ha = = the Po eo mally —_ — cure straps, a outside, communicating with the tar -, on each side of 
“ F crossheads, pistons, , to be made of best Yorkshire iron. | the engine. 
Pumps. A 10-inch discharge valve at bottom of tank, worked from the 
Distance of centres ... a tga of plunger os. ve vee tee 9 1 foot-plate. bidding 
stroke... + ee 
Gonies Pan Be Desetiption : Br Boiler and fire-box shell to be covered with sheet iron, No. 14 
: RE Box. : ‘Thickness of metal .. hs se oe (EE W.G., secured to wrought iron belts, in the manner adopted by 
apa eee : Level with top of boiler. a oe Tiemater of wales wal wee 0 2 the Midland Railway Con 
in a dar Male. "AE RCO rhe” pu 2 : Rise of ball in pump ¢ ck seat ... 0 of a No. 8, Injector— —(Giffard’s Patent) 
Sreac eee a a L Rise of ball in boiler clack seat ... ae 0 04 atent steam gauge 
5 ele baller die Sei. : S : Spore AND paiva } Witezis—Wrought i iron. jcueas with two plate glass lights 
Thickness of fire box front ... ... 0 f Diam 5 3 oO histl 
: “ Breadth of outside tires... 0 ne Wau 
Diameter of rivets ... 0 0 Thickness a outeiie tires 0 2 gaase Spoke 
. Height of flange ... «- 0 1 2 
Distance of centres... ... ey 38 | 9S Inside rim. One gauge 
een . 4 Ons stam oliel Os 
Distance of copper stays apart a a a | spokee—itiek ckness at edge igi in, at middle... 0 Wy One lubricator 
Bottom sing ha mes _ a ee ae ae 0 Of Number—16. , ae plugs at Bottom of fire-box and 
INSIDE Fine Box, ——— af al as: 18 in, Four wash-out plugs in smoke-box tube plate 
sth ape ing ai Copper. Boss “ ~- — — worked from foot-plate 
Len; oe +10 eee eee 4 64 Diameter .. 1 4 me Pe OS 
Breadth... wee ees ae . 2 Air-tight damper to ash-pan 
From ~~ of box to grate ce 4 ll Breadth of luis : : 7 ; omer = in pony . 
From bottom of box to top [inside] <.. eg + ne set 0 ars ani complete 
Wiabie cnenen, slen Sh Oke P front OF “A at 4 St All the wheels to have cast steel. tires of approved make, Break to front and driving aed 
Thickness of plates ... 0 DISTANCE OF CENTRES OF hebiocraed Screw coupling at each end of engine 
ad Oe ee ee Driving wheels from front wheels 8 0 
Thickness of tube plate .. . 0 0 D heels f 1 = - Gauge of railway .. ... se cee oe 64 SR 
+B siler. barre 1, outside fire-box, and smoke-box plat 1s ts, rm 00a > 2 cee Tali eet: : rN 
* Bo e oO e D a OKe-bOxX ates, ° 
stays, and hoops, to be of the best Yorkshire iron, of Seen shooter F fire bo _— - The boiler, framing, whee and tank (inside and out) to be 
Taylor’s, Cooper’s, or Farnley [ron Co’s: make. The boiler barrel to be mone eg ae hein 2 0 primed with two coats of me fwr The engines when lagged, 
formed of three pli ates, with longitudinal and transverse butt joints, out- Distance below boiler -.. Aloe Rae 1 i to be painted with three coats of colour, two coats of Bruns- 
side hoops, and strips. The dome to be of thick edged plate, welded and Diameter in middle... ... 21. + + 0 i wick green, with two coats of varnish. Chimney, smoke-box, 
flanged. The whole of the boiler barrel and outside fire-box to be double Diameter where wheels a APe ON we ose 0 7 and foot plating, to be finished with one coat black and one coat 
riveted, Diameter of crank pins . sie ote ee japan. 
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RAILWAY MATTERS. 


THE Bristol Town Council on Tuesday decided in favour of 
street tramways, but that they ought to be in the hands of the 
town council itself. 

THE Scotsman is informed that, in consequence of the recent 
severity of the frost it was found necessary to stop the limited 
mail train at various stations on the railway between London 
and Edinburgh, for the purpose of examining the wheels, tires, 
and springs of the carriages. 

WE understand that the South-Eastern Railway Company will 
run, when required, special trains and boats to Dieppe until the 
Calais and Boulogne routes are open for the conveyance of provi- 
sions, so as to assiet to the utmost in their power in the relief of 
the suffering people in Paris. 

THE Central Pacific Railroad which is an important division of 
the Pacific Railroad—about half—earned last year 7.983.513 dols., 
as compared with 5,670,882 dols. in 1869, 2,300,967 dols. in 
1868. In the last mentioned year, however, the line can scarcely 
be considered to have been in anything like romgiote operation, 
The receipts of the Union Pacific division of the Pacific Maflroad 
ior the whole of 1870 are not yet known. 

Notice has been given in the Canada Gazette that application j 
will be made at the next session of the Dominion Parliament for 
Acts incorporating intend to extend the Canadian 
railway system to Manitoba across the continent, One 
charter is for a railway proposed to run from Pambioa by way of 
Fort Garry to Lake Winnipeg, or some on wan 
near its mouth. The same company will ask for power to improve 
the navigation of the Saskatchewan. The other project is the 
Dominion Pacific Railway, from some point on Lake Superior, vid 
Red River, across the “‘ fertile belt,” to British Columbia, It is 
likewise intended to improve the navigation of Kainy Lake and 
Lake of the Woods, and other waters in that line. 


THE Chairman of the Metropolitan Street Tramways, in moving 
the adoption of the report, on Monday, said it told them of a 
dividend at the rate of oix per cent. on the amount paid up. The 
line had been opened in sections, and the result was satisfactory. 
The prejudice which at one time existed against tramways was 
gradually disappearing, as the public generally felt that they 
would be beneficial. There was also a desire to see them ex- 
tended, and to enjoy the facilities and comfort of travelling 
would afford. When the whole capital was expended he trus 
the result would be highly satisfactory, as they would then be 
earning about ten per cent. on their expenditure. Owing to 
recent events it was probable that the London Tramways Com- 
pany on the south-side of the Thames would absorb this company’s 
undertaking, and that it would cease to be a separate company, 

A SPECIAL general meeting of the Harrow, Edgware, and Lon- 
don Company was held on Tuesday at the offices, Victoria-street, 
Westminster, Mr. J. Chapman in the chair. The chairman said 
the sharebolders were all aware that in the session of 1569 a bill 
had passed through Parliament for constructing their line from 
Edgware to Harrow. The object of the present meeting was to 
sanction a bill to be promoted in the ing session for extending 
the railway from Edgware to a junction with the Midland Railway 
near Hendon station. This extension would be one mile three 
furlongs in length, and would greatly develope the traffic of the 
line. Should the extension be authorised, negotiations would be 
entered into with the Great Northern Railway Company for 
working the line. The chairman moved a formal resolution 
approving the bill, which was seconded by Mr. Hudson, and 
carried unanimously, , 

THE returns recently issued show that in the year 1869 trains 
travelled 157,533,255 miles on the railroads of the United King- 
dom, so that, upon an average, in every second of time five miles 
of railway were covered by a train, The railway companies 
received upon an average, 65d. every time a mile was covered by a 
train. Very nearly half the money was absorbed by the working 
expenditure ; 51 per cent. was profit. The year’s receipts from 
all sources of traffic were equal to 27s, 11d. from every person— 
man, woman, and child—in the United Kingdom. The fares paid 
by ordinary passengers averaged 12$d., and the journeys taken by 
them were nearly ten times the estimated number of the popula- 
tion; the season, or periodical ticket holders, 96,214 in number, 
paid upon an average £6 11s, 2d. for the ticket, but the number of 
journeys made for the money is not shown. In 1869, upon an 
average, every three weeks one railroad passenger was killed and 
sixty passengers were more or less injured (nearly three a day) 
from causes beyond their own control. 

Mr. MIcHAEL Pops, a solicitor, having applied to Mr. D’Eyn- 
court, at the Marylebone Police-court, on Tuesday, for a summons 
against the directors of the Great Western Railway Company for 
not providing a smoking carriage in a train by which he travelled 
on that line, was informed by the magistrate that there was no 
penalty under the Act, and that the directors could not be fined even 
if asummons were issued. Mr. Pope truly observed that there 
was little use in the Act of Parliament if it could not be enforced, 
but he met with no sympathy from Mr. D’Eyncourt, who accounted 
for his want of indignation in the matter by saying that he 
himself was no smoker It is to be hoped that Mr. Sheridan will 
next session attend to this point, when he brings in his bill ex- 
tending the benefits of the Act in question to the Metropolitan 
Railway Company. In the meantime Mr. Pope, the next time 
he travels on the Great Western Railway and finds no smoking 
carriage provided, might try the effect of establishing one, and let 
the company summon him for smoking if they see fit. It is very 
improbable under the circumstances that they could recover any 
penalty. Mr. Pope might also with advantage examine the car- 
riage he travels in, and if he finds there are no means of commu- 
nicating with the guard, might inquire of Mr. D’Eyncourt if the 
Act directing the companies to establish such communication is 
also only ‘‘a directory act.”—Pall Mali Gazette. 

On Tuesday, before Mr. Frere, the following bills passed through : 
—Mersey Docks and Harbour Board (two bills, Nos. 136 and 137), 
Southampton Docks, Purchase of Hampstead Heath, the Scots- 
wood, Newhorn, and Wylain Railway and Dock, and the Northamp- 
ton and Banbu:y Railway. The opposed Londonderry and Cole- 
raine Railway had complied, and the Navan and Kingscourt Bill 
was ny weg until February 7. Before Mr. Robinson the follow- 
ing bills have complied with the Standing Orders: The North 
London Railway, the Hylton, Southwick, and Monkwearmouth 
Railway, the North and South-Western Junction Railway, the 
North Metropolitan Railway, the Great Western Railway (steam 
vessels), the Dublin, Rathmines, Rathgar, Roundtown, Rathfarn- 
ham, and Rathcoole Railway, &c., and the East London Railway. 
There was no appearance for the Kdinburgh and Leith Tramways, 
and the Ely and Ogmore Valleys Junction Railways Bill was post- 

oned, The Hoylake Railway, Wharves, and Warehouses Steam 

ower and Hydraulic-pressure Company, Bradford Corporation 
Gas, Abergavenny Improvement, Blackwater Bridge, Cefn, Acre- 
fair, and Rhpsymedre Water, Hailsham Cattle Market, Bromsgrove 
and Droitwich Water, Cradley Heath Gas, Harwich Harbour 
Estate and Lands Improvement, Westhoughton Gas, Primitive 
Wesleyan Methodist Society of Ireland, Dunstable Gas and Water, 
Downpatrick, Dundrum, and Newcastle Railway, British American 
Land Company, and the Macclesfield, Knutsford, and Warrington 
Railway. In the case of the East Cornwall Mineral Railway the 
standing orders will be reported not to have been complied with. 
The opposed Eastern Metropolitan Railway Bill is withdrawn for 
the present session. The Bradford Corporation Gas and Im- 

rovement Bill is postponed till the 6th of February, and the 

addington, St John’s-wood, and Holborn Street Tramways Bill 
also is postponed till Monday next, tho 6th inst., the day to which 
all the other postponed tramway cases stund adjourned, when it 
is expected the decision of the of Trade will be known re- 








specting the granting of the provisional orders applied for by the 
sevéral companies, : 


NOTES AND MEMORANDA. 


GoLD has been discovered in Madagascar, but search for it is 
prohibited by the Government on the ground that it will lead to 
a large importation of foreigners. 


TueE Titusville Herald states that the daily average product of 
the Pennsylvania oil district in 1870 ranged from 11,917 barrels in 
February to 20,158 barrels in October. The export of oil from 
the United States in 1870 reached 139,271,150 gallons, being an 
increase of 38,490,992 gallons over 1869. 

A sgamM of rock salt, 4ft. thick, has been discovered near Scone, 
New South Wales, and is about to be worked. A lease of the 
land has been bought by Dr. Creed. This is the first instance of 
ee gins found in the colony. It is said to be the first in 
A ia. 


We learn from Nature that the wonderful bore of five miles 
throngh the Hoosac Mountains goes forward with persistent 
steadiness, and bids fair to be an accomplished fact in 1874, as 
promised by the contractors. Some conception of the magnitude 
of this work may be formed when it is known that at the 
west end workmen have fully one-third of a mile of solid mountain 
above their heads. 


WE are informed, says the Scientific American, that the Board of 
Trade of the city of Buffalo have obtained a franchise and organised 

company to styled the Oxyhydrogen Gas Company, having 
for its object the introduction of the oxyhydrogen gas light into 
that wee A gummittee of investigation have visited the oxygen 
gas works in this city, and with the information thus obtained 
we are informed that the work is to proceed at once. It scems, 
then, that Buffalo is to be the first city in America to adopt 
this splendid Jight. We shall watch the progress of this new 
enterprise with great interest. 

AT a recent meeting of the French Academy of Sciences M. de 
Fonvielle calied attention to a passage in the works of the cele- 
brated philosopher Marriotte, which throws some light on the 
reason of an increased pressure generally accompanying fair and a 
diminished pressure wet weather, Our dry winds, he explains, come 
mostly from the north or north-east, and hence travelling from a 
colder season have a tendency tod d, and therefore to increase 
the pressnre of the astmosphere or to cause the barometer to rise. 
Onur rain laden winds, on the other hand, generally come from the 
south or south-west, that is from a warmer region, and conse- 
quently have a tendency to rise or diminish the pressure, and thus 
cause the barometer to fall. 

THe Revue des Deux-Mondes, for the 15th of December last, 
contains a very interesting article on “‘ Aérostation,” with special 
reference to its application, during the siege of Paris, to the 
postal service of the capital in its communication with the pro- 
vinces and abroad. The article, which is by L. Simonin, captain 
of the Etat-Major, at the ramparts of Passy, enters fully into all 
the details of the best construction and management of balloons ; 
and concludes with an examination of M. Dupuy de Léme’s 
scheme for the navigation and steering of balloons, from which 
the writer expects, if not success, at least such results as will 
mark this period as one of decided progress in aérial travels. 

MANUFACTURERS of silverware may obtain an alloy of silver of 
any desired fineness in melting fine silver with silver of an inferior 
quality by observing the following rule :—Obtain the difference 
between the two higher finenesses, and divide by the difference 
between the two lower; the quotient indicates the number of 
ounces of the silver to be raised in fiueness, which are required to 
be added to one ounce of the fine silver. Example: Required to 
raise a quantity of silver of the fineness of 47; to A@2; by the 
mixture with it of fine silver at'822;. Difference between the 
two higher finenesses ;%%,;. Difference between the two lower 
finenesses ;33,. 99—33=3. From this it appears that one 
ounce of fine silver at ;44;, will raise the fineness of three ounces 
of silver at ,$43,, so that the compound will consist of four ounces 
at 00. 

Our two great provinces of danger, our subterranean and our 
aquatic dominions, have continued to furnish the usual quota of 
fatal disasters. The Bui/der says that 1116 lives have been lost 
during the year covered by the last returns in ourcoal mines, being at 
the rate of one life for every 96,777 tons of coal raised, or rather more 
than one death to every eight hours’ shift of labour throughout the 
year. The wrecks and casualties at sea, reported in Lloyd's 
List for the corresponding period of time, have been 10,972, ex- 
ceeding the average total of the three preceding years by 445. Of 
these casualties, 3316 have involved total loss or great damage. 
The ascertained loss of life in these casualties, during the first 
half of the year only, amounts to 3346 souls. The returns for the 
second half-year are incomplete, and the crews of missing ships 
are not included. This tribute of 7000 lives is not, however, 
borne by British commerce alone, out of the 40,000 sailors of our 
royal, and the 196,000 of our mercantile, navy, but by that of the 
whole world, as far as our returns extend. 

AN ingenious French invention is a machine for writing music. 
The inventor passes over a metal cylinder turning regularly by 
means of a clock movement and communicating with a battery, a 
band of paper impregnated with a solution that will decompose 
under the influence of an electric current, as in telegraphic 








as 


apparatus according to Caselli’s and other systems. The 
clack movement may be put in motion or stopped at will 
by an electric or mechanical stop or detent. e band of 


paper being placed on the cylinder, the inventor places 
above it a series of metal wires or plates isolated from each 
other in such a way that as they rest at one point on the 
paper in a parallel direction to the axis of the cylinder, they each 
commuuicate by means of a separate metallic wire with a contact 
apparatus placed under each of the keys of the keyboard of the 
instrument. These contact apparatuses are worked by the 
motion of the key, either by bringing together two wires or me- 
tallic plates, or by plunging one point in a jar of mercury com- 
municating with the battery. The circuit is thus closed for each 
of the wires only when the key corresponding to it is lowered. 

A PAPER on the colours of autumnal foliage, by Mr. H. C. 
Sorby, appears in the last number of the Quarterly Journal of 
Science, e chemical substances which give rise to the varying 
tints of autumn he divides into five classes or genera :—1. Chioro- 
phyll, or thegreencolouring matter, mag wrting | rarely found pure, 
even in fresh leaves. It is insoluble in water, but soluble in alco- 
hol or pg cory of carbon, and the spectrum has a well marked 
absorption band in the red. 2. Xanthophyll or the yellow colour- 
ing matter ; this is insoluble in water, but soluble in alcohol and 
bisulphide of carbon ; the spectrum shows absorption at the 
blue end. It is found in various fruits, flowers, and roots. 
3. Erythvophyll, orthe red colouring matter. There is a strong 
absorption in the green part of the spectrum ; the various kinds 
are usually soluble in water and dilute alcohol, but not in bisul- 
phide of carbon. It is found in red flowers and leaves. 4. Chry- 
sophyll, or the golden yellow colours, soluble in water and diluted 
alcohol, but insoluble in bisulphide of carbon. 5. Phaiophyll, or 
the group of various browns; soluble in water, but not in bisul- 
phide of carbon. These are mostly due to the oxidation of 
chrysophyll. Unfaded green leaves are coloured mainly by 
chlorophyll, but the tint is very much modified by xanthophyll 
and by colours of the chrysophyll group. The various tints of 
autumnal foliage are rodiced wy combinations of different mem- 
bers of the above ups; and Mr. Sorby gives the following 
scheme of their relative abundance :—During complete vitalit: 
and growth, we have different kinds of chlorophyll and chrysophyll 


producing more or less bright ; during low vitality and 
change erythrophyll and xan’ ophyil make their appearance, 
it orange- 


tee aga more or less darn red-searlet, or bri 
rown ; while during death and decomposition phaiophyll and 
humus (brown-black) usurp their places, {and gradually cause a 
uniform dull brown colour, 





MISCELLANEA. 


TuE boiler connected with a thrashing mill at Newton West- 
ratendy, near Leslie, Fifeshire, exploded on Saturday afternoon, 
blowing the engine-house to pieces, and killing two men. 

A LARGE meeting of the master cotton spinners was held at 
Bolton on Monday evening, and acceded to an application for an 
advance of 5 per cent. in wages, to take effect from the 2nd of 


March, 


THE working expenses of the Brighton line have been brought 
down to 50 per cent. of the receipts. In 1866, if all the charges of 
working were brought against revenue, they would have amounted 
to between 70 and 80 per cent. 


THE Captain Committee, which commenced its sittings at the 
Admiralty on the 18th inst., was up to Friday last engaged in 
arranging preliminary matters. On Saturday the real business 
began by the examination of Vice-Admiral Sir R. Spencer 

tobinson, the Controller of the Navy, which promises to last a 
long time. 

Mr. H. H. Fvutton states that Professor Tyndall’s proposed 
plan for supplying London with water from the chalk has been 
proved impossible by inquiries before parliamentary committees, 
the quantity being inadequate, the depth too great, and the 
hardness of the water pactically irremediable. He again urges 
his plan of supplies from the head waters of the river Wye. 

Tue Black Eagle, which left Portsmouth for Newhaven to em- 
bark Mr. Childers at 3 p.m. on Saturday last, had to return to that 
port in consequence of some defect in her engines. She started 
again on Sunday morning. In consequence of the engines breaking 
down the chief engineer has been superseded, and another of ber 
engineer officers has been placed under arrest to await trial by 
court-martial. —GloLe. 

AN inquiry is to take place at Sheerness as to the cause of the 
inefficient way in which H. M.S. Torch was sent to sea, and if blame 
can be brought home to any of the officials at the dockyard, not 
only will a severe reprimand be the consequence, but a portion, if 
not all of the expense which will be the consequence of bringing 
the ship back from Plymouth to the eqn will have to be 
borne by those who may be proved to have neglected their duty. 

Sreps have been taken for the erection of a new railway station 
at Preston, which is intended to supply the requirements of 
the present immense traffic, and involves the erection of a large 
hotel. The entrance to the new station will be from Fishergate, 
the main parang ee of the town, on a level with which, and 
extending several hundred feet south, will be a large platform, in 
the centre of which will be grouped the various booking-offices, 
waiting-rooms, &c. The station has been designed by Mr. Axon, 
the resident engineer, who will superintend its construction. 


In THE ENGINEER of July 15th, last year, we fully illustrated 
the Siemen’s pneumatic tube laid down in connection with the 
Post-oftice Telegraphic Department. On Saturday last a number 
of gentlemen were invited by the Post-office to see the working of 
this tube. the great feature of which ls the current through the 
tube always in the same direction, and the tube, being bent upon 
itself, and carried back to its starting point, furnishing what may 
be ealled an up and down line for despatch in either direction be- 
tween its termini or intermediate stations. The whole of the ap- 
paratus worked satisfactorily, and it is intended to extend the 


system largely. By its use the errors in transmitting telegrams 
is to be avoided, as the original writing will be forwarded instead 
f bing spelled out and rewritten. 
Tus A lifornia states that the supply of gold bullion from 
C.liforni: in i+70 shows an increase, notwithstanding an insutfti 
cieney of rai» for the wants of the miners. The gold bars sent to 


the Mint were of the value of 20,492,055 dols.; the gold bars 
exported, 8,962,148 dols.; and the silver bars exported, 
11,672,391 dols., making a total of 41,126,594 dols. The year’s 
export of merchandise, bejng domestic produce, was of the 
value of 17,135,702 dols. ; of foreign and Eastern merchandise, 
3,103,114 dols,; and of treasure, 33,509,480 dols.; making a total 
of 58,748,296 dols. The export of wheat in 1870 was less than in 
1869, but still amounted to 4,197,397 sacks (of 1001b.), of the 
value of 7,072,404 dols.; and of flour, 218,570 barrels, of the value 
of 1,151,056 dols, Almost the whole export of wheat was to 
the United Kingdom, but some was sent to China, Japan, and 
Australia, 


THE 25-ton gun in the fixed turret on board the Hotspur has 
lately been fitted at the Devonport Dockyard with “ storm chains,” 
which will effectually secure it from the least movement, even in 
the roughest sea, and it is believed that the vessel might be turned 
completely over without causing the gun to shift. Around the 
tube of the gun, at the commencement of its first coil, is a collar, 
with a chain on each side bolted to the sides of the turret. There 
are eight chains, four attached to each side of the carriage and 
slide, which are bolted to the turntable on which the gun is 
worked—two chains, one on each side of the trunnion connected 
by a ring near the top, and two chains attached to the slide, one 
at each end ; there is also a bridle (with a chain on each side of it, 
bolted to the turret), part of which passes through the breeching 
ring and part over the neck ring of the gun. All the chains have 
screw swivels, which enable them to be kept uniformly taut. This 
is said to be the first gun secured in this manner, and certainly 
the arrangement seems to be perfect. 


In view of the impending heavy penalty for fouling the Thames 
with the town sewage after May next, the local authorities, Univer- 
sity and City of Oxford, have adopted a plan for thoroughly draining 
the whole district of the Local Board, at a cost of £40,000. This will 
provide for some twenty-three miles of sewers, the contents of 
which, kept separate from the rainfall, will be conveyed to Iffley, 
rather more than two miles down the river. There it will be dealt 
with after the method found successful at Croydon. At the out- 
fall the solids will be separated by a patent double screen, com- 
pressed dry by an Archimedean screw, and disposed of as manure. 
The liquid will be pumped up and distributed over the adjacent 
meadows. It will take between two and three years to complete 
these works, and the Local Board reserve power to themselves to 
adopt any improved methods of treating or utilising the sewage. 
The scheme is prepared on a scale for the accommodation of 45,000 
inhabitants, so that it will meet the needs of Oxford for a genera- 
tion or two to come, even supposing the population should in- 
crease in the same rapid ratio that it has of recent years. The 
plans are forthwith to be forwarded to the central office in 
London, 


One of the largest meetings held since the formation of the 
Midland Institute of Mining Engineers took place at the Queen’s 
Hotel, Leeds, on Wednesday. Mr. J. T. Embleton, president of the 
society, presided. There was a large attendance. Prior to busi- 
ness being commenced the following gentlemen were elected as 
members:—Mr. W. Firth, colliery owner, Leeds; V. Smith, Straf- 
ford Collieries, near Barnsley; Mr. John Haigh, colliery owner, 
Dewsbury ; Mr. John Cooke, mining engineer, Darlington ; Mr. J. 
Hutchinson, manager, Barnsley Gas Works; and Mr. J. Mitchell, 
colliery manager, Warbro’ Dale. An animated discussion took 
jlace upon a paper read at a former meeting by Mr. C. yo 
Wormaliton, **On Longwall and its Modifications.” Mr. Philip 
Cooper, manager of the Holmes Colliery, reed an able paper on 
‘Pumping Water from the Barnsley Bed to Wathwood Bed at the 
Holmes Colliery.” Mr. W. H. Chambers, of the firm of Messrs. 
Newton, Cheaters and Co., of the Thorncliffe and Chapeltown 
Collieries, also read an able paper on ‘* Outbursts of Gas in the 
Silkstone Coal at Thorncliffe.” The paper was a very interesting 
one, and gave some valuable information as to the outbursts of 
gas which had from time to time taken place in the working of 
that noted bed at Thorneliffe, Votes of thanks were given to the 
readers of the papers, which were ordered to be prin 
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20-POUNDER BREECH-LOADING GUN ON CAPT. SCOTT'S CARRIAGE, FOR FIRING AT EXTREME ANGLES. 
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It seems probable that a new and valuable fieldj’for action is 
opening up for the Armstrong breech-loading gun, in which its 
defects will cease to be —— while its advantages will se- 
cure its adoption. It is well known, we believe, that most of our 
ironclad ships carry a few Armstrong guns, either for service in 
boats, or for saluting purposes. But it may be new to many of 
our readers to learn that the great ironclad Sultan will carry no 
fewer than sixteen 20-pounder Armstrong guns on her upper 
deck, The precise object to be served by those guns as it was at 
first proposed tomount them weare unable to say. Capt. R. F. Scott, 
R.N., who has fairly revolutionised the wholescience andart of naval 
gunnery by his inventions of methods of training and manceuvring 


heavy guns and constructing gun carriages, apparently thought it | military purposes. 


a pity that the Sultan’s sixteen guns should be wasted, and he 








poe bolts, and each spoke is fastened to the metal nave by a bolt 
and nut. 

The amount of dishing is less than usual. In these wheels 
there is no wedging-up of spokes in an elastic nave as in seme | 
wheels, solidity being insured rather by the accurate fitting of 
the parts, which has rendered it necessary to design and con- 
struct a a of machines bg — the — _ 
guarantee the regular supply o e quantities of these wheels. 
It is unnecessary to say That wg and sound wood (oak for 
spokes and beech for the felloes) is employed in their construc- 
tion. We now proceed to describe the machines used at the 
Royal Arsenal at Spandau for the manufacture of wheels for 
They have been mostly designed and executed 


at Herr L. Sentker’s establishment, Berlin, and we are indebted 





| 








a vertical knife were not successful, because one-half of the felloe 
must always be worked against the grain, which often breaks away 
pieces of the wood. The knife head in this machine also works 
against the grain, but it nevertheless leaves a perfectly clean and 
smooth surface, because the wood—as in Hoffmann’s wood planing 
machine, with a slightly inclined vertical spindle—meets the knife 
principally in an oblique direction, so that the overlying 
fibres are gradually severed. The two cutting knives are fixed in 
the face of a cast iron cone, the spindle of which runs horizontally 
in a movable headstock, so arranged as to give room for a driving- 
belt. This necessitates the inclined position of the rotating table. 
As the felloes are not yet cut to the proper length the table will 
not take all the six but only five, and for holding these ten cramps 
working in radial grooves are provided. The knife-head and table 


therefore proposed that they should be utilised for the destruction | to the Skizzen-Buch fur den Ingenieur for our engraving of them. | are here, as in the first machine, driven direct, but independently 


of torpedo or attacking boats close alongside, and, of course, out 
of reach of the main guns. In order to effect this object he has 
designed a carriage illustrated in the annexed engraving, by which 
the gun can be fired at an angle of 30 deg. depression, so as to hit 
a boat close’alongside, and 30 deg. of elevation, so as in action to 
sweep the tops of a foe of hostile riflemen. 

Tne illustration is so clear that little or no explanation is 
necessary. The gun is raised and depressed by the aid of the 
hand wheel and rack shown, which can be locked in position as 
soon as the proper degree of elevation or depression is attained. 
The recoil of the gun is taken = by a Clark’s hydraulic buffer. 
Nearly a year has elapsed since the first trials of the improved 
carriage were made on d the Excellent training ship, with the 
most satisfactory results. The recoil of the gun and its runnin; 
in and out were nome with great ease, while the arc o' 
training in a horizontal direction was found to be enormous; 
the carriage was of wood, and therefore imperfect. Improved 
carriages of iron will be fitted to the Sultan and several other ships. 
Captain Scott seems determined to leave nothing to be done by 
any one else in the construction of gun carriages. 





WHEEL MAKING MACHINERY AT THE PRUS- 
SIAN ROYAL ARSENAL AT PANDAU. 

THE carriage wheels made for the Prussian military service are 
constructed with the twofold object of insuring great durability 
and easy handlin one use. All the parts are, as far as pos- 
sible, made inte le, so that one wheel may easily be sub- 
stituted for another. Only two sizes of wheels are in the 

field artillery, one size for the carriages and the other 
for the limbers. Thenave of both of theseJsizes is the same, so that 
there is only one size for the axle-tree arms. The military train 
also uses the same kind of wheels, especially the limber wheels. 
They are constructed on Thonet’s principle, the nave consisting 
of a metal box with a broad flange, holding one end of the twelve 
spokes, the other extremities of which, being shaped into round 
tenons, are fixed into the six sections of the felloe. These sections 
are firmly dowelled together, and the entire wheel is encircled 
and compressed by a tire, The tire is attached to the rim by six 





Plate 1 represents the machine intended for planing the roughly- | of each other. 


shaped felloes on one of their flat sides, and a rotary table has 
been selected, in preference to the ordinary machine with a table 
moving in an alternatin 


the time lost in fixing the felloes in the latter arrangement of | dowels are then bored in a horizon 


machine. 
The table, provided with dogs working in radial grooves, rotates 
continually beneath the knife head, which is shown in Fig. 5 in 


cross section. It is capable of being raised and lowered by screws | the hand-saw they are put 
working in standards bolted to the bed-plate, and with it also | are still further wrought to their proper shape weyers tl 
the two pressure rollers which hold down the piece of timber to | iron pattern. In this condition they are dried and laid 


rectilinear direction, in consequence of | length by a circular saw and a template. 


| 


tuated by fricti 


The table is discs, worm 
wheel, and toothed-gearing. The felloes, having been wrought 
on their under (flat) and inner (concave) sides, are cut to the right 
The holes for the 
drilling machine, the last 
operation being to cut the holes for the tenons of the spokes in a 
morticing machine. In the mean time the spokes have been un- 
dergoing similar treatment. After having been roughed-out by 
into the first copying lathe, where they 
to an 
, ac- 





be operated upon in front of and behind the knife-head. The | cording to the demand, and are finished in the second copying 


front roller is pressed down by two balance weights. 
manner the piece of wood to be planed is still held fast after it 
has passed the front roller. 

The knife-head and rotary table are both driven direct, but 
independently of each other. The table is put in motion by a pinion 


In this | 


| 


lathe. 


Allowance is made for finishing the ends of the bees 
the tenons of which are cut in special lathes, and the coni 


ends 


| which enter the nave are wrought in the shaping machine which we 


of thirteen teeth working into an internal toothed wheel of 220 | 


teeth. On the same axis with the pinion is a wheel of sixty teeth, 
which is driven by a worm to which motion is communicated by 
frictional discs from the driving shaft. The knife-head makes 
2000 revolutions, and the table about one-third of a revolution per 
minute. 

As there is not work enough to keep this machine continually 
employed in planing felloes, side guide rollers, removable at plea- 
sure, have been added, as shown plainly in the drawings, so as to 
adapt it for planing planks and boarding, and it has been found to 
answer very well, The plan Fig. 3 shows both uses of the 
machine, the lower part of the table being occupied 4 a roughly 
shaj felloe, whilst on the right-hand side a plank is shown 
undergoing the operation of planing. In the latter case the table 
remains 7 and the plank is pushed forward under the knife 
by hand. Figs. 1 and 2 are elevations of this machine. Fig. 4 
shows one of the standards. Figs. 5 and 6 are details of the cutters. 

The felloes, having been planed on one of their flat sides by the 
machine shown in Plate 1, are put into the machine shown in Plate 
2, for the purpose of being shaped on the inner (concave) side to the 
proper radius and according to theamount of dishing to be given to 
the wheel. Former attempts to shape this portion of the felloes with 





shall describe in a future number. 





Lonpon ASSOCIATION OF FoREMEN ENGINEERS.—At the 
monthly meeting to be held to-morrow (Saturday, 4th) Mr, 


| Galloway will read a paper on ‘‘ Boiler Explosions.” 


AN ARSENAL AT CANNOCK CHASE.—A rumour which obtained 
considerable currency throughout the country during the premier- 
ship of Lord Palmerston is being again revived, and seems to be 
credited by a recent * rly Reviewer.” Itis to the effect that 
an inland Woolwich is likely to find a local habitation on the 
Cannock Chase. It is true that since the time when the idea was 
first mooted the chase has been found to contain more coal than 
was at that time imagined ; but the coal being there will of course 
be a considerable economical advantage; and Poy 1 of 
could be found for erecting the works without the fear of i 
being brought down by mining operations, The a of the 
place to Birmingham and the great ironworks of South Stafford- 
shire and East Worcestershire would bring sources of metal 
supply virtually to the doors of the factory, and thus further 
diminish cost, even if more money had to be paid for sending away 
the completed article. Cannock Chase is in immediate connection 
with the North-Western Railway system, and is intersected with 
canals, and the Great Western Railways might be run into it at a 
very little cost. 
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THE accompanying engraving illustrates a rolling mill engine 
just erected at the Clydesdale Works, Holytown. 

The cylinder is 36in. diameter, with a stroke of 6ft., and is cast 
of a mixture ot Gartsherrie No. 4 pig and cold blast iron, the 
metal being 2in. thick when finished. The valves are placed on 
the top of the cylinder, and have a travel of 8in. The supply 
ports are one-sixteenth the area of cylinder, and are opened one- 
_— area of cylinders the outside lap of valves being 

in. 

The piston is of the usual eccentric ring type, with brass blocks 
at the joints. The piston-rod is of Bessemer steel, 6in. diameter 
at front end, 54in. diameter at back end, which is carried 
up by a slipper guide. The cross-iiead is of forged scrap iron 14in. 
deep in eye, the two jounrnals for the connecting rod are 6in. 
liameter. The ting rod is 15ft. long from centre to centre, 
6Zin. diameter at necks, 74in. at centre. The guide bars are 
formed with flanges into which work the blocks, which are 20in. 
long 6}in. wide, and are fitced on the under side with steel plates 
or lining up pieces, The weigh shaft is carried on the guide bar 
at one end, the other end being carried on a bracket bolted to the 
sole plate. The valve spindle is guided in front by a guide bored 
out along with the stuffing box, this guide has also lining up 
pieces on cross-head. The sole plate is, 14in. deep by 24in. broad 
and top (box section), 2in. thick on top, 1fin. thick on both sides 
and bottoms, and embraces the gearing and outer end of fly-wheel 
shaft as shown. The crank shaft is of forged scrap iron l4in. 
diameter at necks which are 20in. long, the body of shaft is 16in. 
diameter, with a square boss and centre l6in. by 16in. by 24in. for 
the fly-wheel. pod geet blocks are fitted with square top and 
bottom brasses fit metal and metal. The fly-wheel is 23ft. 
diameter, the section of iron being 17}in by llin., and is cast in 
one piece, the arms being separate and are secured to the rim 
by wood and iron wedges between the snugs, the total weight of 
wheel complete, being 29 tons 8 cwt. The spur-wheel on the end 
of fly-wheel shaft is 8ft. 8in., diameter 58in., pitch 16in. broad on 
face, the arms and rim are cast separate and secured to each other 
in the same manner as the fly-wheel, one of the arms has the boss 
formed on it for the crank pin which is 74in diameter. The second 
motion shaft is of malleable iron 13in. diameter at necks with 
uare boss for spur-wheel, which is of the same diameter as the 
wheel on engine t. The governor is of the usual penduluum 
class having 30in. pendulums, and is connected to an ordinary 
throttle-valve so as to regulate thy speed of the engine to thirty- 
five revolutions iy minute. The foundations are of brick, built 
with cement, and have heavy cast iron plates under and on the 
top. Under,the sole plate, an oak plank 27in. broad by 6in. thick, is 
placed thus securing the whole in one mass. The forge train of 
rolls is driven from the second motion shaft, delivering the iron 
towards the cylinder end of engine, where the puddled bar 
shears and welding furnaces are placed. The plate rolls are driven 
direct from engine shaft, thus delivering the finished plates 
ite to the puddled iron. The rolls are fitted with Spencer 
nd McCorkindale’s patent safety pressure apparatus, which has 
given great satisfaction where it has been applied. 








RIGG@’S ONE HORSE ENGINE WITH SPRING 
TURNING GEAR. . 

THE turning illustrated in THz ENGINEER of 14th J: ’ 
1870, applied lange desta coaien, Caen p on ciegeel 
one of small size. ‘is arrangement gives to a single engine all 

readiness in starting and Ghar olventegea of & pais ob o tee 
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lower cost’; not only in the first instance, but in the lessened | for such purposes as driving “rousers” for breweries; donkey 


number of wearing parts. 


| pumps in inconvenient situations; small engines for circulating 


The cylinder and slide valve differ in no important particulars | pumps for surface condensers, and indeed multitudes of situations 


from engines in present use, and the turning gear consists of a 
cam upon the main shaft with a spring pressing against it. In the 
sition shown the crank is passing over the upper dead centre 





where fly-wheels are inconvenient and a pair of engines too ex- 
pensive. 
In most manufactories where much ground is occupied the amount 


y the pressure of the spring B C acting against the cam A. - At | of shafting is enormous, its first cost very great, and constant ex- 


the lower dead centre the end a occupies the same relative posi- 
tion as A, and the spring moves the crank off its lower dead centre. 





pense in oil, attendance, wear, &c., no small items in the trade ex- 
penses of a concern, It has been found much cheaperin many cases 
to run steam pipes, and place 
small engines even to drive 


separate machines. The for- 
mer require no repairs at all, 
and if well fit their cur- 


rent expense is slight, while 
the cost of the engines and 
their working expenses are less 





than the afting, and of 
course the power required to 
drive long lines of shafting is 
altogether saved. In modern 
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ironworks this plan of separate 
engines has been carried out 
with great advantage, and it 
has another merit, that the 
works can never be al! ther 
at a standstill should accidents 
happen toa large engine driving 


iit | jl i | | 








the whole. 

The engine illustrated is 
especially useful for such pur- 
poses, for even if provided with 
a fly-wheel no other le 
cylinder engine can be depended 
u —_ eh - or run 80 
slowly. ving pumping 
or shearing machines, or short 
lengths of shafting where work 
is suddenly added or taken off, 
a fly-wheel might be found 
advantageous in addition to 
the cam and spring, and these 
engines might be attached to 
the ceiling, or connected di 
with the shafting they drive. 

For larger power the same 





I PLAN 


During } up and P mana stroke, the ry™ action is reversed, and 
presses the spring down, so giving to it that power which is after- 
wards restored in ing the crank over its Bead centres. 

_ The above arrangement is used for driving a screw to promote 
circulation in a large open boiler, the engine being on the 
ceiling, and driving a vertical shaft with a brass screw at its lower 
end in the water. As the ine is in a somewhat inaccessible 
ts io eapesially moreover oo a ody cauldron of boiling water ; 
it is es: y necessary that it simp! turning on 
steam ; so that even the most Barca? mmm shall 1, nooccasion 
to touch it ; and the = be regulated to cause a very slow 
or rapid circulation. objects are accomplished by the cam 
and nothing could be;simpler or neater than the arrange- 


and spri 
ment, same plan might be most advantageously adopted 





principles are applicable; steam 
pressure occupying the place of 

‘ — , a spring, and for marine 
engines, winding engines, or others which yy reverse, 
an arrangement described in THz ENGINEER or April, 1870, 
forms a convenient adaptation of the principles. 








Socrety or ENnGtnrers.—The first ordinary meeting of the 
Society for the year 1871 will be held on Monday evening, the 


6th of February, 1871, in the Societys hall, Westminster 
Hotel, Victoria-street. The president will present the premiums 


awarded for rs read during the 1870. The president for 
1871 will deliver his i S ddress. There will be a ballot for 
the election of new me The chair will be taken at half-past 
seven precisely. 








Fes. 3, 1871. 
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WHEEL-MAKING MACHINERY, PRUSSIAN ROYAL ARSENAL, SPANDAU. 


CONSTRUCTED BY HERR L. SENTKER, ENGINEER, BERLIN. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveav, Rue de la Banque. 
BERLIN. —Messrs. A. AsuEr and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. A 
EIPSIC.—A.puons Ditrr, Bookseller. | 
iT. PETERSBURG.—M. B. M. Wotrr, Bookseller. ; 
MADRID.—D. Jose A.cover, Editor and Proprietor of the ‘‘ Gaceta 
Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 
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PUBLISHER’S NOTIOE. . 


*,* With this week's number of THE ENGINEER is issued as a 
Supplement No. XLI. of our Portfolio of Working Drawings, 
representing Midland Railway—Locomotive Tank Engine for 
Metropopolitan Trafic. Each number, as issued by the Publisher, 
will contain the Supplement, and Subscribers are requested to 
notify the fact at this office should they not receive it. 





TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. : 

Letters addressed as below have been returned to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from any one on their behalf :—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea ; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton ; Mr. H. Ackroyd, Mill-green Mill, Holbeck, 
Leeds; Mr. C. H. Vincent, 23, Windsor-street, Liverpool; Mr. N. W. 
Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch ; 
Mr. B. J. Chambers, 99, Lisson-grove, Paddington ; Mr. G. Alton, Station- 
street, Derby ; Mr. J. M. Curzon, iron merchant, Chester ; Messrs. Marcus, 
Bebro, and Co., 6, Palace-square, Manchester ; Mr. B. B. Julian, Evesham ; 
Mr. T. Morley, 42, Castle-street, Carlisle; Mr. G. Clayes, 99, Collingwood- 
street, London ; Mr. R. Andrews, Stapleton-road, Bristol ; Messrs. Cubitt 
and Collin, 36, Parliament-street, London ; Messrs. H. Mackenzie and Co., 
North London Ironworks, Islington, London, N.; Mr. W. Hardwick, 
44, Union-street, Greenheys, Manchester; Mr. J. C. Norman, 96, Great 
College-street, London, N.W. 

Letters are lying in our publishing department for “ Cupola,” W. P., Emery 
Mills ; and ‘* Senex.” 

J. 8. (Birmingham).— Your letter is so personal that we decline to publish it. 

H. W. (Newport).—You can see all the Patent-ogice publications at the 
Commercial Room, Town Hall, Newport. 

W. A. ann 8.—We are unable to say who are the agents. 
London and North-Western Company's Works, Crewe. 

8. H. H —We are requested to inform this correspondent that he can have 
stone cut into cubes by Mr. Brunton, 6, Leighton-crescent, N.W. 

R. 8. W.—Everything depends on the nature of the invention. If you like to 
submit a sketch by post we shall be happy to advise you confidentially. 

Exnata.—In the answer to “J. &. C.,”,in our last number, “ discoloured” 
should be *‘ dissolved.” In the answer to ‘“‘ Alpha,” ‘‘ double blast valves” 
should be “ double beat valves,” 

A ConsTaxt ReaverR.—There is no such book in existence; what you want 
to learn can only be acquired by practical experience in an ironworks. 
You might, however, read “‘ Percy on Iron” with advantage. 

SunLicat.—Armour is useless against artillery, and its weight could not be 
borne by men, At close quarters very thick plates would be required to stop 
rifle balls, and even though they were stopped the shock resulting from the 
impact of the projectile would be disabling. 

Screw.— We have very little doubt that a screw such as you propose would 
work well. Something of the kind was brought under our notice about 
four yearsago. A large model was made and very good results obtained, 
we believe’; but whether these results were confirmed by more extended experi- 
ments or not, we are unable to say. 


FLEXIBLE GLUE. 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents inform me of any material to 
mix with glue when in a thin solution so as to render it flexible without 
interfering with its adhesive quality when dry? W. 8. T. 


DRIVING CHAINS. 
(To the Editor of The Engineer.) 

Srr,—Can any of your numerous correspondents oblige me with the 
address of a maker of flat driving chains for spur toothed wheels about 
three-quarters of an inch wide? ALL. 

Lydney, Gloucestershire, January 26th, 1871. 


Write to the 


MEETINGS NEXT WEEK. 

Tre InstiTuTION OF Civic EnGinrers. — Tuesday, February Ist, at 
8 p.m. : (1) Renewed discussion upon ‘‘ Train Resistance on Railways.” 
ray “On the Archimedian Screw for lifting Water,” by Wilfrid Airy, 
Assoc. Inst. C.E. 

Royat Unitrep Service Institution. — Evening meeting, Monday, 
February 6th: ‘‘ On Fleet Signalling,” by Commander W. H. Brent, R.N. 





Tue EnoIneERr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number «- «+ £0 14s. 6d. 
Yearly (including two doublenumbers) .. .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission a d, 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 
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THE LONDON WATER SUPPLY. 


Tue London water supply is being searched and ex- 
amined to a degree that is decidedly painful. The Brahmin 
who found that he had been devouring myriads of 
minute living things in the bloom of certain fruits 
could scarcely have been more disgusted than were the 
individual members of Professor Tyndall’s audience 
when the electric beam revealed to them the “ suspended 
dirt ” of the London water. The Lambeth supply, 
laden with the detritus of the muddy Mole, was parti- 
cularly cloudy, while that of the Kent Company was 
by far the clearest of all the London waters. A sample 
of water from Canterbury, derived from the chalk, soft- 
ened and purified by Clark’s process, exhibited still 
greater clearness. Although pellucidity affords no proof 
that soluble impurities are absent, it is an admirable 
quality in water, and is a desirable property in the London 
supply. The Lambeth Company, who appeared under 
such a cloud at the Royal Institution, are taking steps to 
clear themselves of their present defect by removing the 
intake of their works to a point above the junction of 
the Mole with the Thames, The brilliancy of the Kent 
water, pumped up from deep wells and distributed without 
filtration, has attracted special notice to the capabilities of 


the chalk strata. Professor Tyndall contends that whether 
we can get much or little from this source, we ought to get 


as much aswecan. Asfor itshardness, which is considerable, 
that can be sufficiently reduced by meansof Clark’s process. 
Dr. Frankland, who once thought this process impractic- 
able on a large scale, has seen reason to change his 
opinion, and is strongly in favour of that method. In the 
coming session of Parliament the Board of Trade will open 
up the whole question of the London water supply by a 
bill which they are promoting, and which seems to con- 
template a further use of the water lying in the chalk, 
perhaps also the supplies to be expected from the lower 
ensand. 

This discussion relative to the chalk waters seems to 
indicate a turn in the tide with regard to the London 
supply. The Governmental authorities are content to give 
up the great aqueducts of the Welsh and Cumberland 
schemes, if only they can get a softened supply from the 
chalk. Could the lower greensand be reached, water would 
then be found both pure and soft. Efforts to get at this 
stratum about London have hitherto been singularly 
baffled, and it is even doubtful whether the formation 
exists under London at all, although it crops out both to 
the north and south, conformably to the chalk. That the 
gault is under London is well known, but all beyond that 
depth is uncertain; and if any conclusion be arrived at, it 
must be that the secondary strata below the gault are 
absent. 

The purity of the chalk water, despite the somewhat 
abundant presence of nitrates, brings us to inquire whether 
the supply is likely to be sufficient from that quarter. 
Chalk wells, at least in the neighbourhood of London, are 
simply wells of saturation, resembling pipes dipping into 
a wet sponge. The report of the Royal Commission on 
Water Supply in 1869 states that the wells in the chalk near 
London “form an important auxiliary source of water 
supply.” The report also admits the practicability of ex- 
tending that supply. It is likewise observed that large 
quantities of water escape from the chalk in the springs 
which line the Thames below London, showing that the 
Kent wells have an abundant store to draw upon. In the 
boring at Crossness the chalk was found to have a thick- 
ness of 453ft., in addition to 200ft. of chalk marl. The ex- 
traordinary impurity of the water fetched up from that 
boring—at least, after the gault had been reached—is a 
species of puzzle, which some have endeavoured to account 
for by supposing that offensive water from the peaty 
stratum at the top found its way into the lower part 
of the bore. In addition to the wells of the Kent 
Company, it should be stated that the New River Company 
have six deep wells in the chalk, and the engineer of the 
latter company has given evidence as to the ease with 
which water may be obtained from that source. The Kent 
Company, drawing 7,000,000 gallons daily, in 1869, ap- 

d to rely on an almost unlimited power of increase. 
“‘T have no doubt,” said the engineer, “that we could get 
an incalculable amount;” and he appealed to the report of 
the Chemical Commission of 1851 in proof of the excellence 
of the supply to be obtained from the chalk. That com- 
mission, however, approved of a supply to be drawn from 
the chalk at Watford. Granting that London should be 
supplied from the chalk, that conclusion by no means 
settles the exact locality or mode. The question will 
doubtless be gone into thoroughly before the Select Com- 
mittee on the Board of Trade Bill, and we only regret that 
in the meantime the Crossness boring remains with its 
unmanageable 3in. pipe at a depth of 961ft., just vexing 
us with an approach to the solution of a great problem, 
and obstinately refusing to go any farther. As for the 
impurity of Crossness water, we are still disposed to attri- 
bute it to the percolation from the Thames, polluted by the 
discharge from the drainage outfalls. 


CAST AND WROUGHT IRON IN COMBINATION. * 

THE desire to carry out in practice the principles of correct 
theory is one of the motives which should always actuate the 
engineer or architect in the preparation of his designs for 
any work of construction. What we wish to be understood 
to mean is that on taking up the drawing of a girder, a 
roof, truss, or any similar professional design, the observer 
should be able to perceive almost at a glance that it displays 
an attention to scientific rules and a correct appreciation of 
theory on the part of the designer. But this desire, how- 
ever laudable, of embodying theoretical principles in actual 
practice, must be kept within certain limits, and it is a 
knowledge and recognition of these limits that constitutes 
the really clever, able, professional man. There is a vast 
difference between drawing a girder upon paper, working 
out the strains upon it, and getting it built. There are two 
well-known instances where the endeavour to which we 
have alluded has signally failed. One of these occurred in 
the early examples of timber railway bridges in America, 
in the combination of the arch and the horizontal principle. 
It was argued, and, in a scientific point of view, correctly 
enough, that by making the arch take all the compressive, 
and the truss the tensile strains, there would result the 
maximum of economy in the utilisation of the material. In 
other words, it was proposed to divide the duty of carrying 
the load between the arch and the truss, and so proportion 
their relative powers of resistance that they should each 
be equal to their respective tasks. With any material this 
precise adjustment would be impracticable, but the fallacy 
of the age was rendered the more glaring in the case 
of timber. Various modifications of this compound system 
were tried, but the —~ of a heavy rolling load was 
fatal to them all. It is uncertain whether the arrange- 
ment would have been a complete success when the struc- 
tures were loaded only statically, but the impact of a mov- 
ing weight caused distortions of so serious a character that 
an additional amount of bracing was necessarily introduced, 
which at once destroyed the economy of the design. Expe- 
rience very shortly proved that the idea of apportioning the 
material in the two principal members of the stracture— 
on the assumption that each would just do its work, neither 
more nor less—could not be entertained, and that safety 
required that each member should be constructed of suffi- 
cient str to carry the whole load to which the a 
might be subjected. This conclusion being satisfactorily 





demonstrated, led to the abandonment of the combined 





system, and a return to designs of a simpler nature fol- 
lowed asa matter of course. A variety of trusses upon 
the horizontal principle succeeded to that which had proved 
a failure, and they in their turn are rapidly giving way to 
structures of iron. 

Another endeavour to carry out rigidly in practice the 
dictates of true theory occurred shortly afterthe employment 
of cast iron for girders, beams, and for general building pur- 
poses at home, The first series of experiments, conducted 
with the view of ascertaining the nature and extent of the 
resistance of cast and wrought iron to the strains of com- 
pression and tension, established some important and, until 
then, unknown results. . It was discovered that the former 
possessed remarkable strength when submitted to strains 
of a compressive character, while the latter was distin- 
guished by a proportionately powerful resistance to those of 
a tensile nature. This result held out to experimentalistsand 
theorists the seductive argument, that byemploying the two 
materials in combination in beams, in which each one would 
be subjected solely to the strain it was best calculated to sus- 
tain, their relative advantages would be most happily secured. 
This was the origin of the trussed beam, which consists of 
an ordinary cast iron girder supplied with a couple of 
wrought iron tension rods meeting under the centre of the 
girder, and connected with its extremities, It was imagined 
that by this arrangement the perfection of economy and 
distribution of material would be obtained, as the top or 
upper flange of the beam would resist the whole of the 
compressive strain, and the tension rods would materially 
increase the strength of the bottom flange. In the ordi- 
nary examples of cast iron girders of the best proportions 
the bottom flange has an area equal to eix times that of 
the top in order to compensate for the weakness of the 
metal when exposed to a tensile strain, Consequently, if 
wrought iron rods could be added as auxiliaries to the 
girder, so as to increase the tensile resistance, a manifest 
economy in material would result. It remains to be seen 
if this addition can be made with real advantage to the 
strength of the beam. It must be borne in mind that the 
rules which govern the proportions of cast iron girders 
were derived from direct experiment, and, although con- 
sonant with the dictates of theory, are more or less of an 
empirical character. By commencing with a beam in 
which the top and bottom flanges were of equal sectional 
area, and by adding successive increments to the bottom 
flange, the result sought for was at last arrived at. It was 
not until the ratio of six or seven to one between the two 
flanges was reached that the upper one evinced any signs 
of yielding. The beams experimented upon failed either 
by tearing through the bottom flange or the rib. Theory 
assigns that when a cast iron girder yields to a breaking 
weight, the upper flange should be on the point of rupture 
by compression, while the lower is equally strained to the 
utmost by extension. Similarly in a trussed beam in 
which cast and wrought iron are supposed to act in concert, 
the former material should fracture by compression at the 
same time that the latter yields to the force of extension. 
In a word, the whole beam should “ go” together, and not 
fail by the yielding of any particular one of its component 
parts. In the latter event there will clearly be an excess 
of strength in the part that remains intact. With respect 
to a trussed beam, the girder itself and the auxiliary rods 
should, by their united action, support the load, as they 
are neither of them strong enough, per se, to do the whole 
duty. If, therefore, from any cause this union of their 
respective powers should not be effected, a greater share of 
the load would fall upon one or the other than it is capable 
of sustaining, and the girder would fracture accordingly. 

Owing to the difference in the extension and in the set 
of the two materials, this united action can never be satis- 
factorily insured, although an approximation to it may be 
obtained. Briefly, it is necessary to impart some degree 
of initial tension to the wrought iron tension rods, and the 
difficulty lies in proportioning the amount. If it be too 
low it will permit the cast iron to yield prematurely ; and if, 
on the other hand, it be too high, the rods themselves will 
give way. Besides, a high initial strain upon the tension 
rods will produce a dangerous strain upon the cast iron ; 
and it may be stated that it is simply impossible by any 
method of adjustment to cause the cast and wrought iron 
to be equally strained when the fracture of the girder takes 
place. The most advantageous ratio that can be arrived at, 
is that the cast iron shall yield when the strain upon the 
wrought equals about two-thirds of its ultimate powers 
of resistance—the section of the tension rods being com- 
paratively small to that of the girder, it would —_ more 
economical to have an excess of strength in them than 
in the beam — calculating upon this as the breaking 
weight, and bearing in mind that cast iron ought not to be 
loaded in practice with more than one-fourth of it, the 
strain upon the tension rods would equal only one-sixth 
of their ultimate strength, and yet wrought iron may be 
strained more severely with safety than cast. In the 
opinion of many engineers, cast iron beams and girders 
ought not to be subjected in anor to a working load of 
more than one-sixth of the breaking weight, especially if 
there be any probability of their being acted upon by vibra- 
tory or concussive forces. This would reduce the working 
strain upon the wrought iron to one-ninth of its ultimate 
strength, and thus only one-half of the material would be 
utilised. The real objection to these compound beams lies 
not so much in the circumstance, that it is impossible so to 
adjust the tension of the rods that the resistance of the 
cast and wrougbt iron shall be brought equally into play, 
as in the fact that they are not always to be relied on. A 
very little difference between the actual strain and that 
provided for by calculation is sufficient completely to alter 
their conditions of safety. It is not difficult to perceive 
that this element of danger exists in the girder itself by 
nature of its very construction. If, from any extraneous 
or other cause, the strain upon the tension rods should be 
suddenly and seriously increased, it might induce a corre- 
spondingly heavy one upon the cast iron, and the beam 
aa Geto at once in the abrupt manner castings 
always do. f 

Many years ago some experiments were made by Sir 
William Fairbairn upon the strength of trussed beams, and 
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results obtained which were at that time regarded as rather 
curious. If one of Mr. Hodgkinson’s girders in its correct 
position, with the broad flange downwards, be trussed with a 
couple of tension rods, there is an increase of strength of about 
one-fourth. If the simple beam be placed with the broad 
flange uppermost it will be reduced in strength to nearly a 
half of that of the simple beam in the correct position. 
But if we now truss the girder with its broad flange upper- 
most the gain in strength is nearly three and a-half times 
that of the simple beam in the same position, and three 
} scene of that of the trussed beam with the broad flange 

ownwards. In other words, the girder which is placed in 
an incorrect position and trussed with tension rods, is con- 
siderably stronger than a similarly trussed beam in the 
correct position. At first this appears somewhat paradox- 
ical, but a little reflection will show that the results are 
quite in consonance with the rules laid down by Mr. 
Hodgkinson. To take the case where the beam is trussed 
with the broad flange, or that containing the greater sec- 
tion area downwards. In this instance the greater part of 
the material—viz., that in the bottom flange—is exposed 
to a tensile strain, and consequently the assistance of the 
wrought iron rods is not so much needed. But in the 
other case the larger flange is thrown into compression, 
thus increasing the resistance of the top part of the beam 
while the deficiency in the strength of the lower flange 
which would take place if the beam were untrussed, is com- 


pensated for by the high tensile strength of the wrought iron ; 


tie-rods. Arguing solely, therefore, on the score of apparent 
gain in absolute strength, the method by which to obiain a 
cast iron girder of maximum strength is to take one of 
Mr. Hodgkinson’s best form of girders, turn it upside 
down, and truss it with a couple of stout wrought iron 
tension rods. That combinations of cast and wrought iron 
have been successfully effected in many engineering struc- 
tures every one is well aware of. ‘There are numerous 
bridges still existing in which the compound system has 
been adopted, and there are some also which failed most 
completely. The principle widely disseminated in the 
infancy of railway bridges may be summed up in the 
words, “Make those parts of a bridge which are 
subjected to compressive strains, of cast iron, and those 
which undergo tensile ones of wrought iron.” Un- 
fortunately this maxim was carried out in many instances 
to the letter, regardless of all contingencies that might 
possibly affect the structure. It is not to be wondered at 
that failure was the result. Some designs are so simple 
and obvious in their nature that they may be safely left to 
the “rule of thumb,” but there are others—among which 
may be included the system in question—which require 
the highest skill and care in order to insure the requisite 
degree of strength and security. The practical objections 
which obviously exist against the combination of cast aud 
wrought iron do not prevail with the same force ayainst 
combinations of cast iron and steel, a subject on which we 
may have more to say. 


BOILER INSPECTION. 

A LETTER on steam boiler management, which we pub- 
lish this week, demands some notice at our hands, if for no 
other reason then because the writer has failed to under- 
stand a statement in our last impression, to the effect that 


inspection should be rendered compulsory, but that each | 


boiler owner might select his own inspector. Every one 
who has given the matter due consideration admits that 


the inspection of boilers is surrounded with difficulties— | 


difficulties, we may add, very well explained by our cor- 
respondent. But it is not less certain that while inspection 
will prevent boiler explosions, nothing else will. The 
question at issue really is narrowed to this—shall every 
working boiler in the United Kingdom be inspected by 
competent authorities or not? If manufacturers and em- 
ployers of steam power generally, ouce agree that all boilers 
must be subject to inspection a great point will be gained. 
The details of the method or system of inspection can, we 
fancy, be settled with more ease than men think, if they 
will but be unanimous that inspection isnot only desirable, 
but essentially necessary. But this is just the point on 
which there is no approach to unanimity of opinion. The 
thorough inspection of boilers cannot be effected without 
inconveniencing the user of boiler, except at certain 
periods of the year, such as Christmas or Easter, because 
the great mass of those boilers most liable to explode are 
worked night and day from one year’s end to the other, 
only stopping at holiday time. It is obvious, therefore, 
that if inspection is to take place only once a year, an 
enormous staff of inspectors must be employed. If we 
assume, in round numbers, that 100,000 boilers have to be 
inspected ina single week, and that each inspector gets 
through five boilers or so a day, or thirty boilers in the 
week, nearly 3500 inspectors would be needed, who for the 
rest of the year would have very few iuspections, except of a 
superticial character, to make. No system of examination 
worked on such a basis as this will answer. The only 
alternative lies in throwing boilers off at certain periods of 
the year and submitting them to inspection in sucha way 


that a comparatively small number of examiners shall be | 


constantly employed. But this practice is just that which 
boiler owners refuse to adopt. Their refusal is based on 
two grounds of argument. The first is that stopping 


boilers causes much inconvenience, and entails a good deal | 


of expense. The second is that in a large majority of cases 
no defect would be discovered in the boilers, and therefore 
the expense would be unnecessarily incurred. It is a very 
difficult thing to persuade a man that a new Lancashire 
boiler, well made, carefully set, and easily fired by a com- 

tent and attentive stoker, can need inspection after it 
1as been twelve months, or even twice twelve months at 
work; yet it is impossible to draw a line and say boilers 
more than a certain age must be inspected, while others 
less than a certain age need not. Any really good system 
of inspection must apply to all boilers, whatever their age, 
no exceptions must be made, Another reason why inspec- 
tion is not liked is that there is a wonderful uncertainty 
about boilers. An eminent London boiler maker told us 
the other day that after mature reflection he had arrived 


all about boiler explosions. We asked him his reason for 
holding a theory long since rejected by competent authori- 
ties. His reply was that he was called in day after day to 
replace or repair boilers so bad, so decayed, so patched, so 
corroded, that it was impossible to believe they could hold 
together under the pressure they actually carried without 
seeing with his own eyes that they did so. “ If,” said he, 
“any fair pressure of steam could burst a boiler with 
violence, these ought to have burst long ago. They had 
not burst, and therefore I hold that a boiler will 
leak so as to be useless when worn out, but it 
will not burst unless the safety valve is set fast 
or the water suffered to get too low.” We are very far 
from endorsing his views, but it is at the same time 
certain that hundreds of boilers are worked in fearful con- 
dition, while they can be kept supplied fast enough with 
water to make up for the heavy leakage due to corrosion 
and straining, and are only turned out when the leakage 
becomes too much for the pump to deal with. For this 
reason steam users are slow to believe that inspection is 
essential to safety. They hold that the boiler will tell its 
own story, and give them due warning far better than any 
inspector. The result is of course that, although these 
people are sometimes right, they are more frequently 
wrong, and many lives are lost and much property 
destroyed. Want of faith is, in a word, the great difi- 
culty to contend with. Although it may reasonably be 
assumed by competent observers that a given boiler is in 
a dangerous condition, we find the owner imperilling his 
own life and property without hesitation rather than stop 
to have the boiler examined, and, if‘need be, repaired. He 
does this simply because he does not believe that there is 
any danger. On the other hand, we never yet met with an 
instance in our experience—which is not small—in which 
we succeeded in convincing a steam user that his boiler or 
boilers were in a dangerous condition, that he did not 
within a day or two at the furthest have them examined 
and repaired. It will yet be a work of time to persuade 
men that bvilers are at all times and under all cireum- 
stances dangerous things to deal with, which can only be 
used with safety when their condition is accurately known, 
and that this knowledge of their condition cap only be 
acquired by very thoroughand often repeated examinations, 

There is a difficulty of lesser magnitude, but still of too 
much importance to be overlooked, as it invariably is, by 





the advocates of inspection. This difficulty lies in the fact 
that some boilers are so set that flue examinations are im- 
| possible, On the other hand, in many cases the flues of 
| Cornish and other boilers are made so large in order 
|that an inspector may get through that much fuel 
|is wasted. The practice of setting cylindrical boilers 
| with flash flues, running straight to the stack, has much 
|to commend it, but such flues should not be more than 
4iin. deep. To inspect the bottom of a boiler so set 
jit is necessary to take out the whole flue lining from 
{end to end. It is no matter for wonder that under 
| such circumstances the owners of such boilers object to 
external inspections, Instances have come under our own 
| knowledge wherein boiler inspection companies refused to 
accept Cornish boilers unless they were re-set with larger 
| flues. It is not too much to assert that, if the inspection of 
boilers is rendered compulsory, hundreds of boilers must 
be re-set, with, in many cases, a direct falling off in 
economy of fuel. It is remarkable that no attention has as 
yet been paid to this point by any writer on the subject, so 
far as we are aware, although the whole question of boiler- 
setting deserves the most careful attention of those who 
advocate universal inspection. 

It is well to look all the objections to universal inspec- 
tion fairly in the face, but, having done so, we can arrive 
at but one conclusion, namely, that the destruction of life 
and property which follows on the want of inspection is so 
serious as to countervail all the arguments that can be 
brought against the system. Inspection, complete and 
universal, we shall have sooner or later. It rests with 
the steam users of Great Britain to settle whether it shall 
be done by Government officials or in a less oppressive way. 
The subject is certain to be discussed before Parliament 
this session, and no doubt many suggestions will be made. 
We have said in a preceding article that inspection should 
be made compulsory, but that the boiler owner might 
choose his own inspector. For the benefit of our corre- 
spondent we must explain that we never contemplated the 
employment of an incompetent or dishonest inspector. 
Possibly the best arrangement would be this :—All boilers 
to be licensed by the Government at a nominal yearly sum, 
say 5s. each; such licence only to be granted on the 
production of a certificate from an inspector that the boiler 
was a fit and proper boiler to be licensed; each boiler so 
licensed to be fitted in some prominent place with a plate 
stating that it has been licensed for one year from a given 
date; the illegitimate use of such a plate to be punishable 
by a heavy tine, one half to go to the informer, This 
would entail the necessity of establishing Government 
registry offices in the principal towns, the cost of which 
would be defrayed by the price of the licences, So far there 
is no difficulty. Now comes the point, who is to inspect 
the boilers? We recommend that respectable engineering 
| firms should take out letters of authorisation from the Go- 
vernment—first proving that they were entitled to them— 
to inspect boilers; that the certificate of any recognised 
boiler inspection or assurance company should be considered 
sufficient ; and that, in addition, certain individuals who 
might desire to take up boiler inspection as a business 
should produce certificates of competency and character; 
and on satisfying—let us suppose the Board of Trade—that 
they were fit and proper persons to inspect boilers, let them 
be sworn in, aud proceed to the discharge of their duties 
at such rates of remuneration as might seem to them good. 

Under this system it will be seen that the Government 
would give no trouble whatever. The old brass licence 
plate ,and the inspector’s certificate would be sent 
every year to the registry office in the principal town, 
when a new plate would be supplied. So long as a period 
not greater twelve months elapsed between every two 
thorough inspections the boiler user might choose his own 





at the conclusion that there was something mysterious after | time for having the inspection made, He might employ 





whom he pleased to inspect; either a member of some 
ig gg ec ney | rm with a reputation at stake; or 
a boiler inspection company, or any one of the sworn 
inspectors he thought proper. Objections can, no 
doubt, be urged against this scheme, as they have been 
urged against every scheme yet proposed ; but we are san- 
guine enough to think that our scheme is the best upon 
the whole—although not free from defects—that has been 
brought before the public. 





THE SHERMAN PROCESS. 
No. L. 


Axnout twelve months since, Mr. J. E. Sherman, an 
American steel maker, came over to this country to intro- 
duce a new process of manufacture intended to improve 
inferior qualities of iron. Mr. Sherman commenced his 
operations at Chatham, where he worked for our Govern- 
ment, it is said with success. Subsequently he visited 
various establishments in this country, and tried his process 
on a very considerable scale, Reports of his progress have 
found their way into many local papers. Some of these 
condemned, others praised the process; but it does not 
appear that any articles have been written on the subject 
as yet by men who, possessing a competent knowledge 
of the manufacture’of iron, also saw the process carried out, 
and the resulting iron tested properly. A few months 
ago Mr. Sherman’s agent called at our office and showed 
us samples of wrought iron and steel, apparently of 
excellent quality, produced by the Sherman process ; but 
as we did not see these made, we declined to take 
any notice whatever of the matter until such time as 
the inventor might be in a position to supply us with 
the fullest information. We confess that we regard 
with the utmost doubt ail processes—and they cau be 
counted by the hundred—which are intended to make 
naturally bad iron good by the aid of chemicals, or, to use 
an ironmaster’s phrase, by,“ physicking.” On the other hand, 
it would be obviously improper to craw a fixed line and 
assert that any method of manipulating iron beyond 
that line must be a failure. We, therefore, reluctant 
to condemn the Sherman process as we were to praise it, 
suspended our judgment until we knew more about it. 
During the last few months Mr. Sherman has been at 
work for Sir John Brown and Co., Sheffield, the firm 
placing every possible facility in his way for experimenting, 
and on Friday and Saturday last we visited the works 
by Mr. Sherman’s invitation, and made ourselves ac- 
quainted with the details of the e1itire process as applied to 
the manufacture of Bessemer steel, crucible steel, and pud- 
died iron. Mr. Sherman placed every possible opportunity 
of obtaining information at our disposal. He made no secret 
of anything. He left the conduct of the experiments in our 
hands; in a word, we cannot speak too highly of his 
straightforward dealing from first to last. The experience 
of two days with a new process like this is, however, not 
sufficient to enable us to pronounce any decided opinions 
of value as to its merits. We shall therefore confine 
ourselves strictly to a statement of what we saw done, 
begging our readers to bear in mind that it was absolutely 
impossible that the results of the experiments could be 
vitiated by unfair dealing, or even by the bias of an 
inventor’s opinion. Those who peruse this article will 
therefore be able to form an opinion for themselves as to 
the merits of the process, which we for the moment decline 
to give. What a private individual thinks can affect only 
himself ; an expression of our sentiments under the cir- 
cumstances might be unfair to Mr. Sherman or to the great 
body of iron manufacturers in this kingdom. 

Before going further it will be well to explain precisely 
what the Sherman process is. Mr. Sherman takes for a 
basis the argument that the practical difference between 
what is known as good iron and bad iron is, other things 
being equal, that good iron is nearly free from sulphur and 
phosphorus, while bad iron contains either or both, the 
first making it red short, the latter cold short, while very 
bad iron, containing both sulphur and phosphorus, is both 
red short and cold short. Reasoning from these premisses, 
he assumes that if the sulphur and phosphorus can be 
eliminated, bad iron may become very good. But the 
affinity for iron of the two elements we have named is 
known to be excessively strong. inorder to get rid of them 
something must be introduced into the puddling furnace, 
the crucible, or the converter, which will not only have a 
greater affinity for sulphur and phosphorus than iron 
has, but which also admils of being driven off at a 
high temperature. Mr. Sherman has sought this some- 
thing for eleven years, and he claims to have found it in 
iodine, almost any compound of which answers his purpose, 
but he prefers to use it in the form uf iodide of potassium, 
to use the old, and among ironmasters as yet best known, 
chemical terminology. He asserts that the iodine combines 
with the sulphur and phosphorus, hunts them up through- 
out the mass of melted metal, combines with them, and 
carries them away partly in the cinder, partly in the 
gaseous state due to a high temperature. Mr. Sherman 
has told us the precise proportion of iodine which it is 
necessary to use, which is very small, but as it would not 
be difficult to practise his invention without his knowledge, 
and so defraud him of his royalties, we do not consider 
ourselves at liberty to publish the minute details of the 

on which it is claimed its success in great measure 
depends. We write this article, however, in such full 
possession of them as could be acquired by Mr. Sherman’s 
instructions, and the fact that we actually applied the pro- 
cess ourselves at Sir John Brown’s works. 

On Friday morning we commenced operations by 
witnessing the application of the process to the manufacture 
of Bessemer steel, two charges being blown in our presence. 
The method of introducing the “physic” into the converter 
is extremely simple. A short length of pipe is screwed 
vertically into the elbow where the trunnion of the con- 
verter joins the blast main; this pipe is fitted with two 
stop cocks, placed a few inches asunder, The lower one 
is closed just before blowing begins, and the upper one 
opened; the iodide of potassium in coarse powder, is then 
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poured through the opening in the first cock, into the 
space between it and the second cock. The upper cock is 
then shut, and blowing begins; after the process ad reached 
a certain point, determined by spectroscopic examination of 
the flame from the converter, the lower cock is opened, the 
iodide of potasium at once falls into the trunnion and is 
blown right through the molten metal by the blast. The 
following particulars of the second charge we saw blown 
will give an idea of the nature of Mr. Sherman’s operations, 

The charge consisted of nearly seven tons, thus made up: 
—Mitlom hematite, 25 ewt.; West Cumberland hematite, 
25cwt.; Askam hematite, 20cwt.; Harrington hematite, 
40 cwt.; Glengarnoch common Scotch, 20 cwt.; Spiegel- 
eisen, 9 cwt.; the ordinary mixture used being the same 
with the exception that 20cwt. of Cleator hematite takes 
the place of the Glengarnoch pig, which is rendered avail- 
able by the aid of the Sherman process. It was, in short, 
introduced experimentally. The charges for both the 
blowings we saw were the same. We did not take the 
time spent in blowing the first charge. Blowing began 
with the second charge at 11.4 a.m.; at 11.15 the cock was 
turned and the iodide of potassium introduced. Blowing 
ceased at 11.21, and the Spiegeleisen was introduced at 
11.22. The charge was immediately tapped into the ingot 
moulds without further blowing. Throughout the pressure 


of blast was a little over 13 1b. on the square inch, and the | 


iron, no doubt from the presence of the Scotch pig, worked 
exceedingly hot. At the moment the iodine was introduced 
the flame escaping from the mouth of the converter became 
augmented in volume and intensity. We cannot better 
describe the change than by stating that the flame became 
more solid. The proper time for introducing the iodine is 
just about the moment when the carbon lines first appear 
in the spectrum. At the instant the iodine is imtro- 
duced, all the lines become strengthened; but the effect 
produced is so transient that it would require an extended 
series of examinations to determine exactly what is the 
nature of the change effected in the spectrum of the flame. 
This, we may add, is a point of much importance, to which 
spectroscopists would do well to direct their attention. 
We believe we are correct in stating that Mr. Browning is 
now engaged in the construction of an apparatus by which 
the spectrum can be thrown on a small screen to be 
examined by direct vision. Such an apparatus, if portable 
and handy, cannot fail to prove valuable to steel makers. 
As soon as this charge was blown, we proceeded to test 
the process in the puddling furnace; but inasmuch as we 
resumed operations with the converter on Saturday, it will 
be more convenient to say here all that we have to say about 
the Sherman process as applied to the Bessemer process, 
and then turn to the cane furnace and the crucible. 
It will be understood that Mr. Sherman is working in the 
converter tentatively. The one ton of Scotch pig was in- 
troduced experimentally, but before that several ordinary 


charges were blown with iodide of potassium added. These | 


were rolled into rails, The opinions: we heard expressed in 
the rail mill were to the effect that the percentage of waste 
was reduced by about one-half; that the metal worked kindly, 
and finished well. The statistics of four seven-ton charges 
ran thus:—The charges produced eighty-three rail blooms 
weighing 6401b., or 23ton lewt. lqr. 20lb. These 
blooms were rolled into eighty-three rails 30ft. long and 
weighing 57°5lb. to the yard. Eighty of the rails were 
good, three were defective. About 20cwt. of scra 
was produced in cutting the blooms to the proper leng 
for the rails, and about four tons of iron were lost 
in blowing the four charges, heating the blooms, &e. On 
Saturday we saw a portion of the charges containing 
Glengarnoch pig worked under the hammer. During 
Friday night four rails had been rolled from the only 
ingots ready at the time, with perfect success. The 
ingots worked under the hammer as perfectly as any 
Bessemer ingot could work. We had some of the 
crop ends forged into bars about 3in. square, under 
a ten ton hammer, without the slightest symptom of 
splitting or cracking. 

On Saturday morning Mr. Sherman advanced a step 
further, and blew some charges with an increased pro- 
portion of inferior iron. Each charge consisted of Glen- 
garnoch Scotch pig, 40 cewt.; Harrington hematite, 40 ewt.; 
West Cumberland hematite, 30cwt.; Askam hematite, 
20 ewt.; Spiegeleisen, 9cwt. We witnessed the blowing 
of one charge only. The blast was turned on at 10.14. 
The iodide of potassium was introduced at 10.25, with, as 
before, an immediate augmentation in the volume of flame, 
and the operation was completed at 11.30. We did not see 
any of the ingots made on Saturday worked up, but we 
have since been informed that they were quite satisfactory. 

We shall now recount our experience of the use of 
iodine in the puddling furnace. The iron was made on 
Friday, and on Saturday the tests of the bars were carried 
out by Mr. Hunt, who conducts all the tests made at Sir 
John Brown and Co.’s works, 

Two puddling furnaces in what is known as the “ south 
forge” were placed at our disposal. These furnaces are 
numbered respectively 10 and 11, and we decided that a 
pee should be worked into wrought iron in No. 10, and 
another charge worked into what is called at Sir John 
Brown’s “steel iron”—in other words, puddled steel—in 
No. 11. The whole difference in quality was due to the fact 
that the metal was drawn ratherjgreen to make puddled 
steel. In every other respect as reyards fettling, &c., the 
process of manufacture was identical. Asso much depends 
on the method of fettling practised, we took special care 
to ascertain the nature of the system adopted, which was, 
as far as we could see, precisely the same as that used in 
working the other furnaces. The puddlers were left 
strictly totheir own devices, receiving no instructions either 
from us or from Mr. Sherman. The furnaces are of the 
ordinary water bosh type, each delivering the products of 
combustion into the vertical flue of a stack boiler. The me- 


thod of proceeding wasas follows :—The bottom of the hearth 
was cooled down with a few shovelsfull of cold water. 
Whea this had dried off, about 30 lb. of ball furnace cinder 
were put into the furnace close to the throat; the rest of the 
hearth was then fettled in the ordinary way with hematite 
ore in paste, Just before charging, two small shovelsfull of 


| mill scale were spread evenly over the hearth bottom, and 
| the pig was then introduced. The iron used was Lin- 
thorpe No. 4, a metal made almost in the centre of the 
town of Middlesbrough, costing 40s. to 45s. per ton, and 
|mever used by itself in ordinary practice at Sir John 
| Brown’s, as it is found to be both red and cold short. The 
| charge weighed as nearly as might be 44 cwt. No. 11 furnace 
was charged at 11.52. The iron was all melted about 12.24; 
at 12.37 it began to rise, but was not quite boiling. At this 
point we ourselves, by Mr. Sherman’s request, introduced 
the dose of iodide of potassium, which was wrapped up in 
paper, put into a ladle, and covered with a few handfuls of 
common salt, which is used to confine the iodine and prevent 
its rapid volatilisation. The damper was dropped for a few 
minutes. The immediate result of the introduction of the 
iodide, which was thrown in through the rabble-hole aud 
rapidly stirred into the metal, was the production of a mul- 
titude of tiny jets of white flame from the surface, which 
quickly disappeared. The metal worked hot, and boiled 
well. It was puddled carefully, but not with more care 
than should always be bestowed on the operation. At 1.22 
the first ball was drawn. Thecharge was worked into four 
balls, which were taken at once to the steam shingling 
hammer. ‘They shingled kindly and well, with the dis- 
charge of much fluid cinder. Still hot, the blooms were 
put into a ball furnace with a cinder bottom, brought to a 
good wash heat, and then taken to a second hammer, where 
they were reduced to billets about 4in. square. No. 1 
ball split under the hammer. Being the first ball drawn 
it was probably a little too green. It was returned to 
the ball furnace, re-heated, and hammered again. The 
second hammering it bore quite well. Balls Nos. 2,3, and 4 
worked as well as possible. They were then, while still 
hot, charged into a second furnace, re-heated, and rolled 
into bars 3}in. x jin. One of these bars was cut up, piled 
four high, and rolled into a billet 1tiu. square. 

Furnace No. 10 was fettled and charged as No. 11 in all 
respects. The iron was put in at 12.4. It was all melted 
| about 12.27. The iodide was put in at 12.55, and the first 
| ball drawn at 1.45. The subsequent processes were iden- 
| tical with those already described, with the exception that 
| all the balls worked very well, both under the hammer and 
| the rolls. 1t may be well to state here that the iron made 
in the south forge is used exclusively for conversion into 
| steel for railway and other springs, of which the company 
| make enormous quantities. The Shermanised iron was 
| treated in all respects—save the piling of one bar from 
| each furnace—as though it had formed part of the regular 

production of the forge. 
| In order to test the quality of the iron produced we had 
| all the bars marked. ‘hose made in No. 10 furnace we 
| called No. 2; those made in No. 11 furnace No. 1, the 
latter being puddled steel, the former wrought iron. Bars 
of No. 2 and No. 1 were then cut into lengths of 22in., and 
taken to the blacksmith’s shop. No. 2 bore bending cold 
to an angle of about 120 deg., or nearly double, when a 
small crack appeared. The other end of the bar was then 
heated, split, and submitted to the well-known ram’s horn 
test. A small crack appeared in one of the legs soon after 
bending commenced, but it did not extend. The other leg 
bent very kindly. ‘Lhe result of this test was pronounced 
quite satisfactory. The bar was then heated and punched, 
a succession of drifts being driven through the same hole 
—the bar being kept hot all the time—auntil it had reached 
a diameter of 42in. or 13in. greater than the width of the 
bar, the iron being reduced to a section of little more than 
one-eighth to {one-fourth of an inch at each side, without a 
crack, This may be taken as conclusive evidence that the 
metal was not red short. 
| A similar test bar of No. 1 underwent the same process, 

which it stood as well. The ram’s horn test, indeed, gave 
better results, as there was no crack. ° 

One of the square billets from No.2 bore bending double 
cold without crack or fracture of any kind save a small 
split in the side due to the imperfect welding of the pile in 
the rolls. 

We then had a test bar of No, 1 planed on the edges, its 
dimensions being 2°01 x*73in. This bar was then broken 
in themachineused by Mr. Hunt for carrying out all the tests 
made daily at Sir Joun Brown and Co.’s. The following are 
the results :— 

Test lemgthh .. cc co os cc ce 06 co ce co Win, 

Area of bar .. co se ce ee ce ce ce ee 1°4673in. 

Total strain .. os se ee ee ee 41°5 tons 

Strain persquareinch .. .. «2 «+ 28°28 tons 

Elongation .. «. «2 es « 20°2 per cent. 

Length of longest inch .. a ae 1°32 
Reduction in area .. 2s e+ 06 «+ 00 oo os 

The fracture was partly crystalline, partly fibrous; the 
line of demarcation being well marked across the thickaess 
of the bar. About 3ths were crystalline, moderately fine ; 
the fibres were rather coarse, but very clean. 

A bar of No. 2, almost precisely similar, was then 
broken. It gave way at the first essay, with a very mo- 
derate strain, close to the gripping jaws. On examination 
a bit of fire-brick was found embedded in the iron at this 
point, which, of course, explained the breakage. As the 
bar was still long enough, a fresh hold was taken, and the 
test proceeded, with the following result :— 
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25°17 per cent. 


Test length... .. «. «. 10in. 
Area of cross section eo cc ce oe cs co 1°3668in. 
Total strain .. - eo se ce eo es cs 885 tons 


Strain perinch .. .. se os «2 of «+ of eo 246 tons 
Length of longest inch .. .. «. 2 «+ oe oc 118 
FBlongation .. .. .. ++ 11 per cent. 
Reduction in area oe 08 08 20 oe ee 

This bar, was in every respect the worst of the whole lot, 
as was evident from the character of the i It had 
probably taken up impurities from the falling of some 
small portion of the crown of the furnace during the opera- 
tion of puddling. Although we do not regard it as a fair 
sample of the iron produced, we, in pursuance of our reso- 
lution to state exactly what results were obtained, think it 
right to place the particulars of the test before our 
readers : 

From the billet made from the same charge we ob- 
tained the following results, which, it will be seen, go far 
to prove that test bar No, 2 was nota fair sample. A piece 
of billet iron No. 2, 22in. long, was turned down for about 
10in. of its length to a diameter of lin, This was placed 


oo +e ee ee ee 


15°2 per cent. 








in the testing machine and broken. It gave way exactly 
in the centre of its length. 
TIEN <0 c2 00 @s 00 ce cn ce 0} ee ME 


Total strain .. 21 tons 


Strain per square ‘inch bi 26°61 tons 
Length of longest inch 15 
Elongation .. os 23°7 per cent. 


Reduction in area so 46 46 os 66 of 87°45 per cent. 
The fracture was clean and good, partly fibrous, partly 
crystalline. 

A test bar or No. 1, the same in all respects as the pre- 
ceding, gave the following results :— 

Dest tomgi .. <e cs oc co co co cs oo co 30m 

Total strain .. +2 00 0s 00 oe 00 se ce 

Strain per square inch 

Elongation .. .. «- 

Longest inch 

Reduction of area eo 00 se ce ce oe 

This bar stretched very equally, as shown by the 
numerous points of contraction found in the length of the 
piece. We refrain, at present, from pronouncing any 
opinion on the quality of iron manifesting the properties 
it was proved to possess by the foregoing tests. 

A portion of the fi-t bar iron from No. 10 and No, 11 
furnaces, was broken up and converted into cast steel 
in the crucible, but we must reserve particulars of the 
method of conversion and the results obtained for our 
next impression. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





STEAM BOILER MANAGEMENT. 

S1r,—Permit me to trouble you with a few remarks, relative to 
your article in last week’s ENGINEER, upon the “* Government In- 
quiry into Steam Boiler Management.” 

Anyone who carefully studies the subject of legislation with 
regard to boiler inspection cannot fail to see that the whole matter 
is surrounded with difficulty, and that there are many impedi- 
ments in the way of a satisfactory solution of the question. The 
ancient mystery attendant upon boiler explusions, we may safely 
say, has been dispelled. Mystical theories are now rarely enter- 
tained, except by a few unenlightened minds. Every disaster, in 

ver branch of commerce it occurs, must necessarily have a 
cause, and during the last few years facts have plainly shown that 
the general origin of steam boiler explosions is not some wonder- 
ful and supernatural force, but simply the weakness of the boilers, 
owing to original defective construction or subsequent imperfect 
condition. Moreover it has been affirmed, especially before the 
Select Committee, that as a rule, all these explosions could be 
avoided by the exercise of suitable precautions, and that, with 
sound inspection, disaster could be prevented. As stated in your 
able article all the witnesses agreed in this conclusion, and the 
only question which now remains is, how shall the inspection, re- 
quisite to secure safety, be carried out? 

As mentioned in your article, it is true that it is to the interest 
of steam users that their boilers should be worked with safety. 
But, however prominently this fact may be brought before them, 
safety is too often sacrificed through ignorance, prejudice, or greed. 
It would be well if all manufacturers would, as you remark, 
adopt preventive measures, and be induced to take upon them- 
selves the duty of inspection voluntarily, without having it done 
for them; but either from a want of knowledge as to the power of 
steam, from prejudice, or aversion to systematic inspection, or from 
a studious desire to practise economy—which in many cases 
amounts to positive greed —we find the greater number of the 
employers of steam power absolutely refusing or neglecting to 
adopt the principle of care, which would not only remove danger, 
but also prove of vast benefit. Hence we see that as many steam- 
users will not voluntarily seek inspection, it is necessary for the 
public protection that it should be enforced. 

In the next place it is needful, in order to secure complete con- 
trol, that the Government should pass a law compelling every 
steam user to have his boiler periodically examined, though I agree 
with the general opinion that the Board of Trade should not un- 
dertake those examinations, The legislation, whatever it may be, 
will have more particular reference to careless steam-users who 
neglect their boilers, but, if perfect freedom from danger must be 
obtained, it will be necessary that every bviler-owaer, whether 
careful or careless, shall be subjected to the Governmental measures 
so that it is apparent that the inspection must be of some value 
to the careful steam-users in order to compensate them for coming 
under a law intended to control the careless. Some system, 
therefore, of compulsory inspection must be introduced which 
shall greatly benefit those mill-owners and others who are at pre- 
sent working boilers upon which they bestow great care. Also it 
must not be burdensome or overbearing to those steam-users who 
give rise to danger by neglecting their boilers, but there must be 
something to reco.apense them for what they might consider to be 
an infringement on their liberty, while commercial progress must 
not be fettered. } 

It appears to me, therefore, that there must be a well-organised 
system of inspection for the whole country, from which every 
boiler-owner shall derive certain benefit, and in the management 
of which he should have a voice. Your suggestion that inspec- 
tion should be rendered compulsory, but that every manufacturer 
should appoint whom he likes to make such inspection, appears to 
be very simple. But pardon me if I ask, Would it be etfective ? 
Any person might set himself up as an inspector, although, pos- 
sibly, a very amateur engineer, and ingratiate himself into the 
favour of an unsophisticated and 1 steam-user by offer- 
ing to make the requisite examination at a very low charge. In 
fact the careless steam-users would go to the cheapest market in 
order to conform with the compulsory measure ; and so far as I can 
see there would often be no satisfactory proof of the ability of the 
man or the value of his certificate. In the case of a recent explo- 
sion, a rotten boiler had been examined by a mechanic, and pro- 
nounced to be sufficient to last a life-time, but a month after it 
burst, and killed several people in a public street who were in no 
way connected with the works. I doubt if this description of 
examination would not be too common, and thus the end in- 
tended to be gained by a Governmental enactment would be utterly 
lost. 

To take advantage of the present existing commercial insurance 
companies, would, at the same timo that it was attended with 
benefit, be productive of questionable results. From an intimate 
knowledge of the working of boiler insurance companies I can 
safely aftirm that complete inspection is not their primary object. 
In your article you set down the cost of a general independent 
inspection at £2,—that is, in round numbers, Now, supposing, as 
is indeed the case, that many boilers are insured for £100, the 
premium for which ranges from about £1 to £1 10s., it is needless 
to say that a company would not expend £2 when they only 
receive 30s. Also, allowing £2 to be too high a figure, we will 
take £1 as a minimum. ould an insurance company, workin 
tor dividends, be very careful to spend this sum on an interna 
and flue examination? In the evidence of which you give & 
resumé, and a copy of which lies before me, the chief engineers of 
two of the insurance companies distinctly state that they do not 
make a “thorough” examination ; an essential condition before 
granting a policy of insurance, though they always make an ‘‘ex~- 
ternal” inspection, while in the case of one of the companies at 
least half of the number of boilers enrolled, and for which money 
had been paid, and for which policies of insurance had been 
granted, had not received an internal and flue examination, though 
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as you are aware, safety can only be truly determined from such 
aninspection. In fact, I find, after long and careful study of this 
question, that it is far cheaper to insure a number of boilers, and 
to allow one occasionally to blow up, than it is to inspect them 
in order to prevent all possible chance of mishap. Even a bad 
boiler will work, a rotten vessel! will sail, for a considerable 
time without disaster, so that, after all, the risk is comparatively 
small, and it is no wonder that both boiler insurance ———— 
and marine insurance companies are able to declare good dividends, 
because there is in reality a very small portion of their capital 
spent in ‘one of precaution, while it is only occasionally that 
a demand is made for compensation. 

To entrust 100,000 boilers to competing companies, whose 
directors, like all investors, desire to secure the highest interest 
on their money, would, it Sd geome be unjust to steam-users. 
Unless the law, which compelled them to go to insurance com- 
panies, also compelled those companies to render adequate service, 
and prevent all chance of danger, it would merely amount to the 
Government’s patronising dividend paying companies at the sacri- 
fice of personal rights and individual convenience. 

Although, as your article says, “‘there is as much reason why 
the risk of boiler explosions should be made a matter of insurance 
without inspection, provided the company, considered they could 
obtain a sufficient number of boilers to cover the risk, as there is 
that the risk of travelling by sea or land should be subject to in- 
surance;” yet we must remember that the principle of insuring a 
boiler or a vessel without inspection, and paying compensation to 
the owner in case of a catastrophe, shows an utter disregard for 
the sanctity of human life. While it might assist a boiler user or 
a ship owner to get rid of a worthless article with profit to him- 
self—yet mutilated stokers and drowned sailors are the victims of 
the transaction. 

The last point I would venture to ask is, what would become of 
bad and unsafe boilers which the companies might possibly reject 
if offered to them? Unless some controlling powers were exer- 
cised, they would probably be hawked through the market, and 
certificated in the end at a very high premium. The owner, in 
the case of explosion, would shirk his responsibility by declaring 
he had received a certificate from a person who he considered was 
duly qualified, while the certificate giver in his turn would pro- 
bably be legally free from punishment from the fact of the boiler 
not being his own, from a plea of error in judgment, or from a 
variety of reasons which might be adduced in his favour. The 
insurance companies, whose officers beyond doubt are men of 
talent and experience, annually reject a large number of old and 
defective boilers, to insure which would be accepting so many 
risks. What becomes of them? Some often burst with fatal 
results, so that it is for these cases that a system of control is 
required, 

In conclusion, what is wanted to secure efficient boiler inspec- 
tion, and individual benefit, is an union of all boiler owners to 
join in a well-regulated system, on which every steam-user shall 
be certain to receive advantages in return for his outlay, and by 
which the public shall be protected from the fearful consequences 
attendant upon boiler explosions. How thisis to be done must be 
decided by the select committee. B. 

Jan, 30th, 1871. 

THE CONSTRUCTION OF CORE STOVES. 

Srr,—Will you kindly allow a subscriber to ask you or your 
correspondents for a practical hint in the construction of core 
stoves for foundries, being at present engaged in the arrang t 
of a machiné tool works, in which the removal and reconstruction 
of the core stove is involved. The present stove is what they 
usually are, a brick-built chamber about 12ft. by 18ft., 8ft. Sin. to 
crown of segmental arch, heated by an open fire, the fire-grate as 
low as the floor and fired from without, the products of combus- 
tion passing directly into the room. The chimney flue is placed 
in the opposite corner to the fire. By this method the chamber 
is always filled with smoke, which circumstance renders it, of 
course, impossible to obtain light through a window, as the glass 
of the same would soon be as ,untransparent as the brick wall 
itself. I also apprehend that the soot which will necessarily 
be deposited on the surface of the cores to be dried must to some 
extent check the process of drying. 
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Considering those and other disadvantages attending the use 
of open fires, it would, in my estimation, be an improvement to 
employ hot air for heating these core stoves. In many cases hot 
air can cheaply be obtained where no feed-water heateris employed 
—where flue space between the boiler and the chimney exist— by 
blowing a blast of air through a range of pipes placed in the flue. 
Where, however, it cannot be obtained by these means, I suggest 
that a furnace be placed under the floor or in the wall with flues 
running forward and backward, the air-pipes being placed in these 
flues, the latter being ultimately carried into the chimney and the 
contents of the range of pipes discharged into the chamber, thus :— 
The outlet ought, in my opinion, to be near to the floor of the 
chamber, and ventilation provided at the top to carry off the 
damp air rising from the drying articles. It has, however, been 
suggested that this ought to be reversed, i.e., the outlet for hot 
air to be on top, and a flue being carried up from close to the floor 
to receive the damp air, which it was contended would not rise up, 
but fall, and then be drawn into the flue and carried away. Per- 
laps this subject has already come under — notice, or it may 
have been tried by some of your correspondents, and I should be 
glad if you would ventilate the subject in your columns by insert- 
ing this letter. A. HILDEBRANDT. 

January 25th, 1871. 


4A SUGGESTION TO RAILWAY COMPANIES, 

S1r,—How can vibration of the metallic portions of a railwa 
carriage be prevented or reduced? for it is admitted by a 
enlightened metallurgists that many of the “ snappings” of the 
wheel tires and the axles which have recently occurred, occasion- 
ing serious loss of life and damage to property, are to be ascribed 
to violent and continuous vibration, operating as it does, without 
doubt, to re-crystallise the iron, or, in other words, to reduce it 





from the fibrous to its original structure, thereby i g 
tenacity or rendering it brittle, It has been thought by some 
that the extremely low temperature which has prevailed of Tate has 


not been innocent in the matter of these accidents, that the frosty 
weather has acted upon the iron as it does upon most other bodies, to 
roduce such a degree of contraction as to overcome the cohesive 
‘orce ; hence the fractures, Without obtruding any theory upon 





which to found an argument for or against this opinion—rather 
taking for granted that it is a correct one—on such assumptions is 
it not possible that a remedy, or rather preventive, of the evil 
may be discovered? And although its application should involve 
considerable outlay of capital, the unhappy accidents which 
are almost daily ocurring to property ‘and human life render it 
imperative that an early and earnest investigation of the real and 
primary cause of these fearful disasters should be set about by the 
most sage ae metallurgists of the nation. But is it not a 
—— ter all, whether inquiry into this important matter 

oes not belong as much to another branch of mechanics as to the 
manufacture of iron—whether some mechanical means could not 
be adopted to lessen the vibrative motion upon the axle and the 
wheel—indeed, upon the entire carriage—let it be passenger car- 
riage or goods wagon—whereby the duration of the fibrous form 
of the metal might be prolonged, and perhaps its return to the 
crystalline condition preven altogether? And would it not 
also be possible to devise some simple means to diminish the effect 
which a low temperature evidently exercises upon the metal, and 
which would probably perform the twofold function of protecti 
from the extreme cold, and lessen in some degree the vibrative 
action at the same time—not that it would supersede the anti- 
vibrative appliance, but incidently assist it ? 

These remarks are intended by the writer at present to be sug- 
gestive only. The public generally, and railway companies espe- 
cially, are interested in this suggested inquiry; and there would 
be little doubt, if the united genius of scientitic men were put to 
work, that prevention of the evil would speedily be discovered, 
and railway travelling, which has begun to be contemplated with 
dread, would become associated with a sense of at least ordinary 
safety in the public mind. zm 

31, Church-street, Whitehaven, Jan. 13, 1871. 








STEAM STEERING APPARATUS, 


Sm,—Enclosed is a design of a steam apparatus for 
steering large ships, worked by steam alone, of the pence boiler 
pressure by which the engines of the ship are worked, viz., 25 lb. 
to 35 lb. I propose to place it in the engine-room, and the chains 
C, C, or rods, are brought along the ship’s side in the usual 
manner; they turn round a pulley in the engine-room, and are 
attached to each end of the malleable iron rack B, on which is 
fixed the small cylinder A, for ordinary steering, and when this 
cylinder is not powerful enough there is a large auxiliary cylinder 
E to assist it; this cylinder is connected by the spur wheel G, 
which gears into the rack B on the pitch line P. 








This apparatus is worked by a miniature wheel on deck, or 
wherever it is required; this wheel is turned, say, 45 deg., to the 
starboard or port, as is required, and this opens or shuts the slide 
valves S, 8S. If more power is required, by depressing the wheel 
still further it will open the slide valve on the auxiliary cylinder. 

This apparatus is perfectly elastic—as it should be—should a 
sea strike the rudder and drive it back in a line with the keel or 
beyond it. The crank F, when it goes down to the bottom centre, 
shuts aslide stop valve; when this takes place the man at the wheel 
sees a handle rise up before him; when he sees by the pointer or 
indicator that the rudder is returning to its position—the steam 
still being on the small cylinder—and has passed the centre, he then 
presses down the handle, thus again opening the steam communica- 
tion to the auxiliary cylinder. There must not be any slack in 
the chains; it would be advisable to have a segment with 
malleable iron arms for a tiller. A 

Not having any data to go by for the power wanted, the sizes 
to which I have made this drawing are mere suppositions on my 
part of what it should be. 

The diameter of the small cylinder is Sin., stroke, 6ft.; diameter 
of rod, 4in., with an ldin. passage in it for the steam. The 
diameter of the large cylinder is 18in., stroke, 37in.; crank, 30in.; 
diameter of spur wheel, 45in. (this makes half a revolution). X is 
a friction pulley to resist the action of the spur wheel when the 
steam is on the auxiliary cylinder. It is immaterial whether the 
small cylinder be made a fixture or be made to move; if there were 
plenty of room in the ship it might be better if it were fixed, and 
the rack attached to the piston-rod. WILLIAM WALKER. 

Hasskew, Constantinople. 





KITCHEN BOILER EXPLOSIONS, 

Sir,—I read with some concern a letter in your valuable journal 
signed ‘‘ Architectus,” accompanied by a sketch of a contrivance 
to obviate kitchen boiler explosions, but which is itself so highly 
dangerous an affair that I cannot think there can be many (if any) 
such really in use, especially in Glasgow, where the frosts may be 
presumed to be severe. 

Your correspondent has quite mistaken the cause of the acci- 
dents which have occurred. He attributes them to “‘the sudden 
thawing of the feed pipe;” such has not been the case in any 
instance, and had he read more on the subject, he would have 
known that ago | worthy the name of an “ explosion” is im- 
possible from over-heating the bciler, or from the freezing or 
thawing of the feed-pipe alone. 

The real cause of these disastrous occurrences is the closing of 
both of the circulating pipes by a severe frost, there being then 
no escape for the steam, which may be generated by lighting a fire. 
Were a fire kept up constantly an explosion would be next to im- 
— and no accident has happened when this precaution has 

n adopted. 

Referring to your correspondent’s :—The service pi 
G being of course cl by cocks, should pipes Cand H be stopped 
by frost—which is very likely to occur, because, unlike the usual 
circulating system they get next to no heat from the boiler, what- 
ever fire = be kept up—G also is liable to be stopped in the same 
manner, unless water is constantly drawn from it. ‘Will “‘ Archi- 
tectus ” say what is to become of the steam in such a case? Is it 
not certain that either A or B must be blown to atoms ? 

As a constant fire is an expense, and as moreover it may be 
occasionally neglected, it is far preferable to make certain to avoid 
explosion by other means—of which there are two well known, 
viz., asafety-valve on the body of the boiler itself, and as this 
may perchance leak sometimes and be untidy, a “‘ bursting plate” 
of thin copper inserted in the boiler in such a manner as its rup- 
ture shall cause small inconvenience and no real danger. 


NoT AN ARCHITECT. 
Bristol, January 30th, 1870. 


P.8,—Wrought iron ;in. or gin. thick is far preferable to cop- 











per for the boiler, as thin copper would be liable to get out of 
shape, and thick copper would be no way superior to iron, and far 


more expensive. 





TURRET SHIPS, 


S1r,—I have noticed in your pg of the 27th ult. a sketch for 
making turret ships seaworthy by a Mr. F. Haddan, but there is 
nothing new in that. The same plan has been suggested by me 
to the Admiralty many years ago and at different timessince ; also 
to several eae pe and to Mr. Childers, after the loss of the 
Captain. Encl are a few extracts of letters on the subject, 
and I think you published a letter from me just after the loss of 
the London, wherein I proposed hurricane decks for the armour- 
clads. What I have written on the subject is from experience 
after thirty years at sea in deep laden and low free board ships. 


J. H. RID.ey. 
London, 1st Feb, 1871. 
MESSRS, TAYLOR’S PATENT STEAM CRANES. 


Srr,—In 1848 I introduced direct-acting steam cranes, and found 
them practically so good for lofty warehouses, that I have 
continued to make and improve upon them since that date with 
great success, as many wharfingers and warehousemen in London 
will gladly testi I believed then, and still believe, that my in- 
vention was original, and it has been a matter of regret that I did 
not then do what Messrs. Taylor have now done, and thus have 
secured the public against the miserable imitations of some of my 
neighbours. Your correspondents of last week, referring to 
Messrs. Taylor’s patent, say—‘‘ We conclude you were not aware 
of the above facts, or you would not have inserted the sketch we 
refer to.” Is it, then, to be assumed that your practice is to inquire 
into the validity of patents before publishing them ? 

If Messrs. Taylor and Co, could make such a mistake—for it 
clearly has been a mistake—I have no doubt that the idea was 
quite new to them, and they are by no means singular, as a patent 
has recently been taken for a new governor—which I have been 
making for years—by a firm of the highest respectability, having 
large facilities for knowing what is beingdone. 

My apology for thus troubling you must be the desire to venti- 
late some scheme for publishing the improvements of manu- 
facturers who do not take patents for every novelty, but who may 
be induced to publish a rough outline of the principles involved in 
their introduction. GEORGE Scort. 

44, Christian-street, Commercial-road, E., 

London, Feb, 1st, 1870. 








A PROBLEM IN GRAVITATION, 

S1r,—The question raised by your correspondent in your im- 
pression of the 13th of January appears to me to involve certain 
considerations not usually noticed, and to which you will perhaps 
permit me to call attention. 

If the attraction of gravitation were coincident with the centre 
of the earth, and localised here, then it is beyond question that a ball 
dropped from London to the antipodes would, in the absence of a 
retarding medium, oscillate backwards and forwards for ever be- 
tween London and the other side of the earth. 

But is it a fact that the attraction of gravitation is localised at 
the centre of the earth? Is it not, on the contrary, certain that 
its influence is diffused through the whole mass of the earth? And 
it therefore appears to me, that as the attraction of gravitation 
varies in force in the inverse ratio of the squares of distances, it is 

uite possible that a ball might, in traversing a hole bored through 
the earth, finally reach a point where the superincumbent strata 
would exert retarding force sufficient to keep it at rest, and 
prevent further movement. 

To illustrate my meaning, let us suppose the inside of a hollow 
globe to be thickly studded with magnets. If, then, a ball of iron, 
supposed to be devoid of weight, were put in, the ball, if it once 
reached the centre of the globe, being equidistant from all the 
magnets, would remain there suspended in space. But the chances 
are that the ball would never reach the centre, but having passed 
downward a little way, would be brought back again to the 
nearest magnet above, and there remain. 

That the attraction of gravitation does not act solely from the 
centre of the earth is proved the famous Cavendish experi- 
ment, and by the fact that the plumb line always deviates in the 
neighbourhood of great mountains. D. W. B. 

London, Feb. 1st, 1871, 


THE PROPERTIES OF STEEL. 

Sir,—In your leading article last week under the above title, 
several inaccuracies occur, and certain statements are made which 
I believe will be found not to be in accordance with facts, and I 
avail myself of your permission to make the following remarks in 
justice to you, your readers, and myself. 

I think it important, or, perhaps, I rather should say not un- 
important, to state here that it is now more than eight years since I 
contributed any lines to the correspond 1 if youresteemed 
journal, so Ithink none of your readers can say that I wish to 
intrude myself, or the subject I have so much at heart, unneces- 
sarily on public notice. ith these remarks I now proceed to give 
copious extracts from the lengthened correspondence between 
the Steel Committee and myself,so that all may judge. 

23rd May, 1866. 

Srr,—A friend oti here yesterday showed me your printed letter of 
i6th inst., with copy of resolution passed at a meeting on 4thinst. As 
my name is mentioned therein may I ask to be supplied with a copy. I 
was not previously aware that any letter or resolution on the subject had 
been issued. (Signed) Davip KIRKALDY. 

30th July, 1866. 

Ex ents on steel for the Institution of Civil Engineers. First 
sketch, for preliminary series. The preli series to consist of three 
sets of bars, one set being steel of the hardest quality, one set of medium, 
and one set of softest. h set to consist of three bars, to be cut into 
the different lengths sbown. All ens off one bar to be stam: 
with the same number, letter, or mark, so that the results may be 
compared. ed) Davip KirKavpy. 

2nd August, 1866. 

I beg to inform you that I will undertake to test the forty steel bars, 
subjecting each bar to six tests, in all two hundred and forty ~~ 
ments, including entering and su tending the preparation of the 








Page ye measu before and r experiment, reco the deflec- 
on and set under a bending stress, extension under a stress, 
depression under a thrusting stress, as shown by my indicator dial at 


— amounts of —— also — 4 of — ae a oa a % 
stam ens r experiment, and repo very e 
pene ng Be nae gee reports to be made out in a similar style to on 
the enclosed two p bw containing the results of experiments on the 
first series of 2in. — bars of Swedish iron. 

The specimens to be turned to the size and form shown in my sketches 
to you dated 30th July, by either Messrs. m, Amos, and Sons, or 
Mr. Middleton, and I will submit an account for the above work to the 
Steel Committee, and furnish them with any information they may 
desire, and shall be satisfied with such an it of tion as the 
committee think just, 

Approved (i ) 





Davip KrirKaLpy. 
Georct BERKLEY. 
D. Gatton. 


18th{March, 1867. 

I beg to inform you that a meeting of the Steel Committee will be held 
at the offices of W. H. Barlow, .» No. 2, Old Palace- , Westminster, 
at 3 p.m., on Saturday, the inst., at which you are requested to 
attend, and the co. nee See me Se Se geepenes to sues Se 
the that you have with the experiments that you are 
making for them. I would beg to the measuring instru- 
ments 


sent for inspection.  ( W. Parsey. 


: 28th March, 1867. 
Dear S1r,—I am directed by the Steel Committee to inform you that 
they are desirous of some conversation with you on the subject of 
Fe hee) machine, ae Sar tae 2 ted Monday next for 
— = 3.30 p.m. (at No. 2, Old yard, Westminster), 
and hope you will be able to attend. Meanwhile I am to request that you 
will suspend any further experiments until after they have an oppor- 
tunity of seeing you. (Signed) Witt Parsey. 


9th May, 1867. 
At a meeting of the committee held this day, it was resolved that you 
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be requested to furnish them, within a week if possible, with particulars 
of the experiments, as far as completed, and a statement of what remains 
tw complete the series that you have in hand. Mr. Berkley is expected 
to arrive in London to-day, and it is —_ that some result should 
be ebtained immediately. (Signed, WituiaM Parsey. 
80th May, 1867 
The last of the series of cases for the Paris Exhibition left this morn- 
ing, and I propose to resume the experiments for the Steel Committee 
on Wednesday or Thursday next. The scries consists of twenty-nine 


Under Pulling Stress, 29 
do, Twisting Stross, 29} Completed. 
do. Bending Si 29 
do. Thrusting Stress, 116, or 4 sets. 

I beg to inform the committee that the apparent discrepancy between 
the read obtained = indicator-dial and my micrometer observed 
by Mr. Barlow and Ca) ton, on 25th and 26th of » Was due, 
not to the instrument, but to the use of the clamps used to meet Mr. 
Barlow’s wishes, and to the error in assuming that the bars would 
extend equally throughout their 1 up to the elastic limit. I found 
that in nine ewes under stress, and eleven under thrusting 
stress, when the whole length of ens were taken by both 
instruments, the corresponded. In the extensive series of 
specimens sent to Paris, there are several, but more especially one, in 
which the whole extension, not only up to the elastic limit, but to rup- 
ture, was confined to 2hin. ; pol bg undisturbed 
on the other 7}in., the inch spaces and diameter being unaltered. 
I cannot help remarking that a great deal of time, much annnoyance, 
and iary loss to myself would have been avoided had Mr. Barlow 
perl wery from making comparisons of what ought never to have been 
compared, pong results obtained by his father from seven wrought 
iron bars, 100in. long, and results by me—four speci of B 
steel, 14in. long, and four specimens of remarkably soft Swedish 
iron, 15in. 

I beg respectfully to remind the committee that I tested four speci- 
mens under pulling stress, which were submitted at their meeting, 27th 
November, and intimated that I was then ready to go on with the 
entire series as arranged. In q » b , of some remarks 
by Mr. Barlow, roe a mes the accuracy of the readings obtained 
by the dial, I was des: to get Messrs. Troughton and Simms to make 
my micrometer instruments before using the dial again in experiments 
for them, and the instruments were not delivered before 13th February. 

The pulling experiments were completed on 27th March. The 
machine was then arranged for commencing on the thrusting series, 
when I received intimation to “suspend any further experiments 
until after they have had an opportunity of seeing you.” I had thus no 
alternative but to reset my machine, and start on several large orders 
for the Paris Exhibition which are only just completed. 

In conclusion, I have only to add, that having looked forward with 
very great pleasure to doing my utmost to carry out the series, so as to 
do justice to the importance of the subject, and all interested in the 
a I have felt the disappointment and loss of time all the more 

Davip KIRKALpy. 


eenly, 4 
(Signed) 
3lst May, 1867. 


I am instructed by Mr. Lyne 41 acknowledge the receipt of your 
letter on the 30th it. and to inform you that he hopes to be able to 
attend at his office next week, when he will take an early opportunity of 
meeting the members of the Steel Committee and endeavour to arrange 
for the experiments being continued and carried out to the satisfaction 
of all parties. 








J. DoLLery. 
17th June, 1867. 

I intend to visit your works to-morrow (Tuesday) morning, at half-past 
nine o’clock, when I hope you will be able to meet me and to show me the 
action of the micrometer and the dial of your machine. 

(Signed) Georce BERKELEY. 
18th June 1867. 

You are requested to attend a meeting of the Steel Committee at the 
office of Mr. Barlow, 2, Old Palace-yard, to-morrow (Wednesday) morning, 
at half-past eleven o’clock. 

(Bigned) Grorce BERKLEY. 
5th July 1867. 


At a meeting of the Steel Committee yesterday I reported to them that 
youhad not yet written your statement of the experiments on the tension 
and torsion of steel bars which have, fora considerable period, been tried 
by you, but that you promised to do so immediately. 

The members present were much disappointed that the stat t was 
not yet remy: and desired me to call your attention to the fact that it 
has been asked for verbally on the Ist April and the 19th June,jand by 
letter on the 9th May. 

They requested me to inform Fae that another meeting of the com- 
mittee take place on the llth of July (next Thursday), when they 
trust this statement will have been in their hands for a day or two, and 
when, therefore, it may be profitably discussed, 

After this is done the members of the committee will take into their 
consideration the best manner of with the remaining experi- 
ments on the steel bars which have been prepared. On this subject they 
will be obliged to you if 72 will favour them with your views in writing ; 
and in the preparation of this report they wish you to be so good as to 
bear in mind the decision they ar at their last meeting when you 
were present, ‘‘ that the compression of the 50in. bars, or some of them, 





should be ascertained by an ent that measure the same 
directly, as well as by the dial of your machine. 
(Signed) Grorce BERKLEY. 
1lth July, 1867. 


It was utterly out of my power, from previous engagements, to 
commence to the reports before Tuesday, but I have been wor! at 
Coney and late since, and the two herewith enclosed are only just 
completed. 

I lon beg leave, in writing, to state what I have several times stated 
verbally, t having anxiously done my very best I can do no more, and 
it is now for the committee to point out in writing exactly what they 
want done, and how it is to be accomplished. 

(Signed) Davip KrrKapy. 

15th July, 1867. 

The proposed meeting of the Steel Committee on Thursday last was 
postponed until this afternoon in the hope that you would have been able 
to forward me a statement of the experiments on tension tried by you, 
in addition to the experiments on torsion accompanying your letter 
of the 11th inst. 

At the meeting which is just concluded, I was instructed to ask you at 
your earliest convenience to complete the statements of the experiments 


Wi pomekenr | luding ph of letter, I direc’ 

ith respec e conclu of your letter, I was ted 

to‘say that the committee regrets that you have not been so good as to 

afford them the advan of a written ment of your views res} 

the best manner in which you consider the ining experiments shoul 

be ed with, as well as the means which (with your testing 
e) you think desirable, to carry into effect what is stated in my 

letter dated the 5th July, viz., that the compression of the 50in. bars, or 

some of them,'should be ascertained simultaneously, both directly and by 

the dial of your machine. 

You will perceive how difficult (if not impossible) it is for the committee 
without even a drawing of your testing machine to point out how that 
which they want (as above stated) is to be accomplished in detail. 

The committee always wished to have the benefit of your expe- 
rience and co-operation in tm the experiments to determine th 
perties of various descriptions of steel, and considered 
of availing themselves of your assistance would have been to have 
obtained your views in writing, but as you appear to have an objection to 
this I am desired to ask you to confer with me on the subject of the means 
necessary satisfactorily to the ex] its. 

I shall feel obliged if you will favour me with an early a tment 
with this object. (Signed) GrorGce BERKLEY. 

July 30th, 1867. 
I wrote you a letter a fortnight since for the Steel Committee, which 
uired an answer. Up to this time I have not received an acknow- 
lodgmentet its receipt by v'6i -\ you received it ? 





Georce BERKLEY. 


July 31st 1867. 

I oe long ere this to have been able to complete = reports, or 

I would haveacknowledged the receipt cf your esteemed letter of 15th inst. 
(Signed) Davip KirKa.py. 


1st August, 1867. 
Will you be so as to read my letter of the 15th July and reply to 
that part of it which suggests a conference of the subject of the best way 
of conducting future experiments in accordance with the views of the 
committee, and oblige Signed) Grorce BERKLEY. 


Srd A’ 1867. 

In the series of six tables forwarded io you I have endeavoured to 
arrange the results obtained from the experiments which I have thus 
far made for the Steel Committee. They will now be in a position to 
state whether, or not, the experiments have been satisfactorily per- 
formed, and in accordance with my letter to you, dated 2nd August, Tost 
year, and if they are not, I shall be glad to know in what respects the 
e ments or the tabulated results are defective. 


On my entering the room after you had some private conversation 
together, the very first question that was asked was about the cost of 
e experiments, when I frankly told you what I had q 
and been paid for, by Messrs. The Barrow Hematite Steel Company, 
Messrs. Firth and Sons, and for the experiments on Swedish iron, pro- 
ducing at the same time the printed tables of the results of the latter. 
I had no sooner done this than Mr. Barlow expressed his great surprise, 
8a: , it so greatly exceeded his expectations that it would never do. 
was then asked about the cost of preparing the ens, and on 
naming ~ “ee I had paid for the Sw bars, that was considered 
un 


le. 
I was next asked for some particulars about the experiments I proposed 
to begin with, and which appeared to be considered satisfactory. 

At the time I could not be otherwise than surprised that I should be 
expected to state my charge before either you or I knew what was 


= in return. 

t would appear from what has subsequently taken place, owing 
entirely to remarks made by Mr. Barlow, that cost is of no consideration, 
and microscopic accuracy indispensable. If such be really the case, let the 
committee say so, and nearly, but not all the difficulties will vanish. 

Having spent years and inv all my funds in erecting my testing 
machinery without asking or receiving any assistance, and not having an 
independent income from other sources, like the members of the Steel 
Committee, I cannot afford to make the experiments as a pastime, but 
must be paid for my work and for the time occupied. 

I claim to have invented apparatus by which a great many facts can he 
readily obtained in many very important subjects, on which, at present, 
there is not even a scrap of reliable data, and that, be it observed, at a 
moderate cost. 

The committee have not informed me whether the 50in. speci- 
mens you refer to are to be allowed to buckle, or if not, do they approve 
of the means I proposed to use ? 

I have no objection to express my views in writing ; but the members 
of the Steel Committee must be good enough to remember that I have 
others to serve. Although I cheerfully ap my business, my undivided 
attention, and am to be found here early and late, I am unable to get 
through my allotted work so quickly as I would wish. 

I have frequently stated verbally that there are surely sufficient real 
difficulties in my way without my being called upon to contend with 
fanciful objections. 

In reference to your proposed visit, I have only to say that I will be 
glad to see you at any time it may be convenient for you to appoint. 

(Signed) Davip Kirkai py. 
5th August, 1867. 

I have your letter of the 3rd, and your five statements of experiments ; 
also statement of experiments with Aspeline steel. I much regret that 
no meeting of the Steel Committee can now take place before the end of 
the month. During the intervening period will you kindly mature your 

lans and put them on paper, for trying the compression of the 5(in. 

ars, I thought it was arranged when you last attended the committee 
that these experiments should be tried in such a way as to allow of 
different degrees of buckling, from nothing up to thatof the 50in. length; 
but I do not remember seeing any plan proposed by you to accomplish 
this, and to carry into effect the wish of the committee to obtain a direct 
measurement in addition to that registered by the dial of your machine. 
I hope your engagements will enable you to put these plans and your 
views on paper before the end of the month. 

I do not find any record in your statements of the letters stamped on 
the pieces experimented on. Will you let me have these opposite to your 
“ test numbers.” (Signed Georce BERKLEY. 
Dear Sir, 12th November, 1867. 

I herewith hand you copies of three resolutions passed at a meeting of 
the committee on the 8th inst.,and the cheque for Mr. Middleton 
named on the Ist—which please to acknowledge at your earliest con- 
venience. I have to request that you will communicate with Mr. 
Pursey as soon as you are ready to proceed, which I hope will be at your 
earliest convenience. 

Copy of minutes of proceedings of the Steel Committee, 8th November 
1867. It was resolved: Second, That the committee desire Mr. Kirkaldy 
to 'proceed with all the remaining experiments on the steel bars in com- 

session and bending, or transverse strains, in the way he may consider 

Pest, having regard to the experiments in tension and torsion which have 

already been tried by him, and that he will report the results to the com- 

mittee as soon as possible. Third, Mr. Parsey is desired to act as secretary 

during the absence of Mr. Berkley, and to attend to see some of the 
experiments tried. (Signed) GrorGE BERKLEY. 
13th November, 1867. 

Now that the committee have authorised me to proceed with the 
experiments, no time will be lost in completing the series. 

(Signed) Davin KIrKa.py. 
8rd February, 1868. 

I herewith beg to hand you the remaining series of tabulated results, 
and drawings of the position and shape of the specimens. I would be 
happy to attend any meeting of the committee, and if agreeable to have 
any of the meetings here. I would have'the specimens all arranged, so 
that they could be examined, and I would be better able to answer any 
questions that might be asked. 

So the long thrusting specimens are only injured about the middle of 
their length. I would respectfully suggest that a set 20in. and another 
10in. long, as shown by dotted lines in the drawing, should be prepared 
and tested, and thus materially add to the completeness of the thrusting 
series. (Signed) Davip KrirKaLpy. 

7th February, 1868. 

At a meeting of the committee yesterday, it was resolved that the 
secretary write to Mr. Kirkaldy to request him to furnish the committee 
immediately with the letters or other marks, that were stamped on each 
bar of steel sent to him to be tested each number in the tables of 
results of experiments, in order that they may identify the manufatture 
and maker of each.” The committee will take an early opportunity of 
visiting _ works to i 
tested. 





the specimens of steel that have been 








inspect 
ue notice of the day will be sent to you. . 

(Signed) WituraM Parsey. 

10th Feb: , 1868. 
Agreeably to the resolution of the Steel Committee, contained in you 
note received on Saturday, I now hand you the panying stat t 
If ble to the committee, I should like to be favoured with a copy 
of the ins r’s notes regarding the facture, but without the 

names of the firms. (Signed) Davip KirKaLpy. 


20th February, 1868. 

I am instructed by the committee to obtain from you an explanation 
respecting the experiments on Tables P and Q “‘ Thrusting Stress.” First, 
at what pressure did the bars show any lateral deviation ? Second, were 
the bars from end to end, or were they confined in a straight line ? 

I presume that the black figures show the amount or length in 50in.— 
that the bars were compressed or shortened while under pressure, and as 
the red figures in Tables P and Q are all noughts, there was no permanent 
set, but still in the last column but one there is a set shown in red. I 
shall feel obliged if you will answer these inquiries as soon as convenient. 

(Signed) WirtiaM Parsey. 
22nd February, 1868. 

In reply to your note of 20th inst., I beg to inform the Steel Committee 
that ‘in all the thrusting experiments, Tables I, K, L, M, N, O, P, Q, the 
bars were free from end to end. As regards the 50in. ones, on reaching 
the stress given in the tables, the steelyard dropped as the specimens 
suddenly buckled—the Tables P and Q show there was no set until after 
they had buckled, when the set referred to by you was taken, and the 
specimens removed. (Signed) Davip KirRKALpy. 

28th February, 1868. 

Your favour of the 22nd inst. does not fully explain what the Com- 


mittee require respecting the experiments of . Thecommittee 
want to know whether the “ depressions, ” given = tables in 
black lted from an ab te shortening of the bar, or whether 





figures, 
it resulted from the bar bending, or perhaps from both causes. 
Had you any means in _—— to ascertain whether the bars were 
perfectly ht up to the time when you say they suddenly gave 


way? 
I shall feel obliged if Fae can let me have your explanation of the 
two questions above by Monday — next. 

(Signed) WrtuiaM Parsey. 
February, 1868. 


29th 
In reply to = note of yesterday, I beg to infurm the Steel Com- 
mittee that I did not reply to that part of your former note of 20th inst., 
viz,, “‘Experiments on Tables P and Q, ‘Thrusting Stress :—First, at 
“what pressure did the bar show} any lateral deviation? Simply 
“because I never undertook nor,professed to be able to ascertain 
“‘whether the depressions given in ‘my’ table in black figures 
o ted from an absolute shortening ofthe bar, or whether it resulted 
“from bending, or perhaps from both causes?’ Mr. Barlow will ob- 
serve, by referring to my tables P and Q, that the depressions ranged 
from “006iu. to the highest, to ‘030in., on a length of ‘coin, caused by a 
stress of 54,0001b. per square inch. Now, if there could be 
any lateral deviation in the circumstances, I am utter! orant of the 
means by which the amount could be ascertained, me r. Barlow will 
lease inform me where I can see or even read a description of such an 
strument. Nay, —, aro a lateral deviation could be ob- 
served and accurately m » what use could be made of the informa- 
tion in actual practice, or even in theory, may I ask ? 
ts) ) Davip KimKavpy. 
14th March, 1868. 
In refi to your visit here on Monday I find the specimens will 





ircumstances having so completely I am under the sit 


you and Mr. Barlow of what oopurred at my first interview. 





occupy 4 minimum space of sixty-seven and a half square feet. 





I beg to remind the Steel Committee that I sent in my account to 4th 
February, and for the reasons stated in my note of 26th, I shall be glad 
to receive a cheque for the amount as early as possible. 

When Mr. Berkley called here about my making experiments in steel, 
I said it would also be necessary to make exactly similar experiments on 
iron of certain recognised brands in order to compare the results. I also 
referred to these iron experiments at some of the earlier meetings of the 
committee which I was asked toattend. I now only wish to remind the 
Steel Committee that these experiments will have to be made some time, 
and I must just wait as patiently as the galling circumstances will admit 
of. Although no work comes from the Steel Committee nor Mr. Barlow 
for the Midland Railway extensions, I am thankful that sufficient work 
does come, nevertheless, and it would appear that I can execute orders 
with advantage to my employers and of benefit to myself. 

(Signed) AVID KIRKALDY 
18th May, 1868. 

I am directed by the Steel Committee to exhibit a selection of the 
pieces of steel tested by you for them, at the Cunversazione of the Insti- 
tution of Civil Engineers, on Tuesday next the 26th inst. 

As I have business in Leeds and other places this week, I cannot come 
to your works to make the selection until Friday next at 2 o'clock p.m., 
when I hope you will be able to make it convenient to see me, and to 
give me access to the specimens for the purpose of selecting a number of 
them, and their numbers and marks. 


(Signed) Wituiam Parsey. 
26th May, 1868. 
Received by orders of the Steel Committee— 
Bending specimens. . ee ee ee oe ee nine. 
Twisting specimens ee oe * ee ee nine. 
Pulling specimens .. ee ee ee ‘ ie nine. 
Thrusting specimens 36 diameter .. _ ee nine. 
Thrusting specimens 4 diameter .. oe ee nine. 
Thrusting specimens 2 diameter .. ee oe nine. 
Thrusting specimens 1 diameter .. oe oe nine. 
63 specimens. 
(Signed) W. Parsey, 


“* Before the goods left the shop.” 

At the meeting of Civil Engineers on 4th May, 1866—by whom 
convened and by whom attended I know not —ten resolutions 
appeared to have been approved of, and printed copies of same 
accompanied the circular letter issued to the manufacturers, as 
referred to in your leading article. One of these resolutions was, 
ninthly, ‘‘ That Messrs. Easton and Amos be requested to shape the 
material as may be directed by this committee, and that Mr. 
Kirkaldy be requested personally to aid the committee, and also to 
afford the use of his testing machine.” I now beg to state 
emphatically that I never authorised or agreed to ‘‘ afford the use 
of my testing machine ” to the committee or to anyone, and what 
is more, I have not the remotest intention of doing so as long as I 
have my health and strength to attend to the duties in person. 
On the 8th May (after the meeting) Mr. Berkley visited my works, 
and J had heard nothing of the contemplated experiments until 
Mr. Berkley again called on 29th July, just within a couple of days 
of Mr. Barlow's leaving town, and within a very few days of himself 
leaving for America. Iwas very much surprised they had allowed 
so much time to elapse. Now, be it distinctly remembered that 
Mr, Berkley handed me no written instructions as to what the 
committee wanted or wished me to start with, but instead, asked 
me to draw up a statement, with sketches of such experi- 
ments fas I considered would be best to start with, which I 
did, and worked the greater part of the night in order 
that Mr. Berkley should have it the next day (see correspon- 
dence). On the 2nd August, 1866, the interview referred to 
in my letter of 3rd August, 1867, took place. At the close of 
that interview I was desired to draw up a letter stating the cost 
of forty bars with particulars, which on my handing to Mr. Berkley 
he stated without a moment's consideration that the sum named 
was too much, and asked if I would leave the remuneration to the 
committee ; and on my agreeing to do so he made with his own 
hand the alteration in pencil. (I can produce the said letter.) 
I then made a fair copy (see letter, 2nd August, 1866), on which 
he wrote, “‘ approved, George Berkley,” and I then accompanied 
him to Captain Galton, who added his signature. Mr Berkley in- 
formed me that Mr. Barlow had left town the previous day, but 
that his signature was not necessary. I confess to having been 
annoyed, and thought it harsh that after being desired to state a 
sum it should be so summarily withdrawn; and I cannot help 
thinking, as subsequent events have proved, that it would have 
been far better to have allowed me simply to have had the nine 
bars, as suggested, with a friendly remark that the committee 
would expect me to do my very best, and I need not be afraid of 
leaving the remuneration tothem,and I certainly never dreamt of any- 
thing else. Instead of forty I received twenty-nine bars, which were 
put in hand immediately they arrived, and their prepara- 
tion pushed on. Mr. Barlow called here on the 13th, and 
again on the 17th September, 1866, when he produced 
the printed tabulated results of some experiments I 
had made for the Barrow Hematite Steel Company on some 
steel specimens, saying that the ratio of extension greatly ex- 
ceeded those obtained by his father on some long iron bars. He 
did not show me any calculations, but on my explaining the cireum- 
stances under which the experiments were made, that the speci- 
mens were sent only roughly turned, and that the series was the 
very first ever made by me or anyone else, he appeared to be fully 
satisfied. I, however, repeatedly, and very cordially, invited him 
to bring any instrument or any person that he liked, and on any 
day most convenient to himself, and we would quietly go into 
the matter, as my only object was to elicit the truth. I now ask 
and demand an answer! What more could I or any one else have 
done? He made several sketches, which can be produced. I was 
looking forward with pleasure to another visit, but he never came, 
neither did he ever inform me of his reason for not coming. I 
attended a meeting of the committee at the Institution of Civil 
Engineers, on 27th November, held in the Council-room, which 
was the first meeting I was invited to attend, and it was the last 
time the committee met there, as it was intimated to the 
meeting that some members had objected to the room being used 
for that purpose. Perhaps they were knowing members, and, 
anticipating the probable results wished to protect the name of 
the Institution. At the meeting I produced four of the pulling 
specimens which I had tested on 4th October, along with my 
note-book containing all the results, and intimated that I was 
ready to proceed with the whole series, which I had no sooner 
done than Mr. Barlow stated to Mr. Berkley and Captain Galton 
(the only members present) what he had spoken about at > | 
works on 13th and 17th September. On being asked to op >} 
expre’ my very great surprise that Mr. Barlow | 
made no reference whatever to the explanation I had given 
him, and of my cordial invitation. I then invited them to come 
or to furnish me with an instrument, but they declined, 
saying that I must take the responsibility upon myself. 
I then mentioned that I had prepared drawings for some 
measuring instruments which they desired me to get made, 
and to proceed no further with experiments on extension 
until these were ready. —See my letter of 30th May, 1867. 
In the correspondence (see same letter) reference is made 
to two visits made by Mr. Barlow and Captain Galton 
to my works on 25th and 26th March, 1867, and their 
signatures in my visitors’ book corroborate the statement. The 
first visit was a very hurried one; they, however, witnessed one 
experiment, and when I bitterly complained of the injustice of 
their hurrying away under a false impression, they agreed to 
return the following day, which they did, when they witnessed 
other two pulling experiments. They appeared to triumph in 
having discovered, as they thought, that the extension and set 
indicated by my patent dial arrangement were wrong, because 
they did not correspond with the readings obtained by my patent 
micrometer, owing to Mr. Barlow's clamps (and I can produce his 
sketches for same) slipping on the specimen when the strain was 
relieved for the sets—which I found to be the case on quietly 
examining the result with another specimen after Mr. Barlow and 
Captain Galton had left—and also to Mr. Barlow's “‘error in 
assuming that the bars would extend equally throughout their 
length up to the elastic limit.” Mr. Barlow then asked to 
examine the dial, which was immediately handed over to him, and 
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to which he had scarcely applied a “ zi rule” to measure the 
diameter of the pinion, when he said, ‘‘it was intended to be.” 
This was no sooner uttered than I sarcastically repeated 
**intended!” ‘*intended!” Having previously informed them howI 
had proved that one revolution of the dial was exactly 5in., they next 
proceeded in utter mockery to prove it, also with the aforesaid 
zigz.g rule, and I have carefully preserved the rod with Captain 
Galton’s marks ‘‘ in memoriam” of their visit, Before I leave the 
dial business I must refer to your statement, “ instead of by Jevers 
and a dial as in Mr. Kirkaldy’s machine.”* Although I am the 
inventor of an instrument that has been much admired not only by 
eminent engineers in this country, but by distinguished foreigners, 
I was never before aware that there was a single lever in the whole 
affair; perhaps the wooden connecting rod is one of the levers 
poe a to. I may here observe, for the benefit of such of your 
readers as have not seen my testing machine, that the indicator 
dial does not ferm an indispensable part of my patent testing 
machine. The latter can be and is frequently used without the 
former. Since starting my works five years ago I have been 
enabled by its means to ascertain readily and correctly the exact 
amount of stress required to destroy the elasticity of different 
materials, and minute variations of the same material, and that 
although the specimens be small, I also maintain that the 
extension and sets of all specimens having the same length— my 


standard being ten inches, can, however, test pieces 
only two inches—can be strictly and accurately compared. 
I never protessed—nay, it would be utterly absurd—to 


suppose that the rates of extensions under a tensile stress 
of one to six or seven tons per square inch, could be ascer- 
ained with the same extreme precision when the specimens were 
only a few inches as when they were 100, 200, or 300 inches in 
length, as Mr. Barlow by his treatment of me seemed to expect. 
When I get links, or long pieces of bar, plate, or angle iron to test, 
I have never had the slightest difficulty in observing the rates of 
extension and sets under pulling stress, and depression and set 
under thrusting stress, by suitably and directly fastening on the 
specimens «rod with sliding scale and vernier. I can also use 
my patent micrometer, with proper arrangements, for the same 
purpose. I could also adopt other means if it were necessary, and 
that, be it distinctly understood, with the same testing machines. 

I shall now return to Mr. Barlow and Captain Galton’s visit. 
Mr. Barlow then asked me for particulars of the length of the 
Jever and steel yards for measuring the amount of stress applied 
to the specimen under test, when { emphatically said, *‘ Certainly 
not,” but that the whole machine was before them, and they could 
examine and measure as much as they liked. It is now nearly 
four years since I gave that answer, which I have never regretted, 
and | still maintain that I was justified in doing so under the 
trying circumstances. 

I was requested to attend a meeting at Mr. Barlow’s office, 
where I met Mr. John Fowler, who, after listening to remarks 
made by Mr. Barlow and complaints by myself of the injustice 
of Mr. Barlow having informed the Barrow Hematite Steel 
Company, and some others I named, that my dial was wrong, 
and had thus prevented work coming to be tested, asked me if he 
were right in understanding that my aggrieved feeling was not 
because I objected to Mr. Barlow and Captain Galton examining 
my dial, but on account of Mr. Barlow having made prejudicial 
statements outside the committee, until he or they had actually 
proved it to be wrong, for which I thanked Mr. Fowler for stating 
my case so clearly. I understand lis was the only meeting of the 
committee attended by Mr. Fowler. The last meeting I was asked 
to attend was 19th June, 1867, at the office of Mr. Barlow. 

T shall now more directly refer to a few remarks in your article. 
** Indeed itis positively asserted that not one member of the com- 
mittee saw as much as a single experiment carried out with the 
samples in question.” Although very nearly the truth, still the 
above is not strictly correct, and you will find on re-perusing my 
printed letter, of which you omitted to give the date, viz., 4th 
March, 1869, it does not necessarily support your conclusion. I 
stated,“ It is also important the contributors should know that the 
committee has never held a meeting here; that I have, in my 
museum 140 specimens of the 203, not one of which any member 
of the committee has even seen, far less examined.” 

You write that Mr. Kirkaldy, ‘‘ having obtained possession of 
the bars, refused to test them in their presence, and when certain 
members of the committee called upon him at his works to carry 
out the experiments he always stated he was otherwise engaged.” 

This is a gross calumny and is utterly false, and I hereby chal- 
lenge Mr. Barlow, Mr. Berkley, and Captain Galton, conjointly or 
severally to give the dates ‘‘when certain members called upon 
him at his works.” 

Messrs. Barlow, Berkley, and Galton, alias ‘*A committee of 
Civil Engineers,” printed my tabulated results and drawings 
without my being allowed to see them for correction and revisal— 
a fact unprecedented, I believe—and issued by them to the public, 
notwithstanding my letter, 4th March, 1869, thus insulting the 
—— the subscribers, and myself. I can prove many serious 

lunders by my press copy ‘‘ Report Books.” I wish also to know 
the reason why they did not give me an opportunity of making a 
few remarks on the best mode of consulting my tables, and of 
giving such conclusions I may have arrived at, especially when 
they were unable to do so themselves. I also protest against the 
proceedings of Messrs, Barlow, Berkley, and Galton in not allow- 
ing me to have some iron bars to prepare and test exactly in the 
same manner as the steel, for which I frequently asked (see letter, 
14th March, 1868), and indispensable to bring out the full value of 
those published—another act of gross injustice to the profession, 
the subscribers, and myself. 

You continue, ‘*But he says not a syllable as to why the experi- 
ments were not carried out in the orthodox manner before some 
member or members of the committee.” 

Now it never occurred to me to apply for a summons to compel 
their attendance, and from what I have stated respecting the 
three experiments witnessed by Mr. Barlow and Captain Galton, 
yourself and your readers will doubtless agree that the two hun- 
dred experiments, with the vast number of observations recorded, 
were better made when all was quiet than when I was worried 
with such curious kind of superintendence. And I beg to state 
distinctly that, had I been allowed to go on with the experiments 
as drawn ap by me and apnroved, the whole of the 203 experiments 
would have been completed without any delay; that Messrs. 
Barlow, Berkley, and Galton did not make a single suggestion, 
and that they only retarded inetead of helping the inquiry, and 
had I allowed them they would only have marred my work. 

Would it have not been more truthful for the committee tohave 
desired the assistant secretary to state that its members would 
neither allow me to meet them nor they come here, and that the 
specimens were of no interest to them, instead of writing on 7th 
February, 1868: ‘“‘The committee will take an early opportunity 
of visiting your works to inspect the speci of steel that have 
been tested. Due notice of the day will be sent to you.” The 
day, however, has not yet arrived. Davip KirKacpy. 

Testing aud Experimenting Works, The Grove, 

Southwark-street, London, 8.E. 








THE Marrini-Henry Ririe.—The three engineers, Messrs, 
Woods, Pole, and Nasmyth, who were called in by the Govern- 
ment to give an opinion on the Martini-Henry mechanism have 
reported favourably. They are of opinion that to go to the flat 
spring for a direct action would be to take a retrograde step, and 
one at least of them has proved mathematically that aspiral spring 
really strikes a smarter blow than a flat spring. This disposes of 
the chief objection which opponents to the system have raised, 
but the engineers also speak well of the divided stock, which they 
. Maintain is stronger than the oldform. Altogether they commend 
the action from a mechanical point of view. The report of the 
committee is ready. 

[The word “ levers” is not ours.—Eb. E.] 





INSTITUTION OF MECHANICAL ENGINEERS. 


The twenty-fourth anniversary meeting of the members of this 
Institution was held on Thursday, the 26th January, in the 
Lecture Theatre of the Midland Institute, Birmingham ; Mr. John 
Ramsbottom, president, in the chair. 

The Secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the council was then 
presented, which showed the prosperous condition of the Institu- 
tion ; and reference was made to the successful and interesting 
meeting held in Nottingham last summer. The annual election 
of officers then took place, Mr. John Ramsbottom being re- 
elected president ; and the election of new members was also 
announced. 

The first paper read was ‘‘ On the Mechanical Ventilation of the 
Liverpool Passenger Tunnel on the London and North-Western 
Railway,” by the president. This tunnel, which forms an ascend- 
ing incline of a mile and a quarter length from the terminal 
station in Lime-street, was worked until recently by a rope and 
stationary engine, to avoid fouling the air of the tunnel by the 
passage of locomotives; but the increase of traffic having necessi- 
tated the abandonment of the rope, and the substitution of loco- 
motives for bringing the trains up through the tunnel, it became 
requisite to provide some efficient means of ventilation for clear- 
ing the tunnel speedily of the smoke and steam after the passage 
of each train. A large exhausting fan has been designed by the 
writer for this purpose, which works ina chamber situated near 
the middle of the length of the tunnel, and draws the air in from 
the tunnel through a cross drift, discharging it up a large tapering 
chimney that extends to a considerable height above the surface of 
the ground over the tunnel. The fan is about 30ft. diameter, and 
is made with straight radial vanes; it revolves on a horizontal 
shaft at a speed of about forty-five revolutions per minute, within 
a brick casing built concentric with the fan for the first half of 
the circumference, and afterwards expanding gradually for dis- 
charging into the base of the chimney, the air from the tunnel 
being drawn in at the centre of the fan at each side, and discharged 
from the circumference of the fan by the revolution of the vanes. 
The engine driving the fan is started by telegraph signal at each 
departure of a train from the terminal station, and the fan is kept 
running until the discharge from it becomes quite clear, showing 
that no steam or smoke remains in the tunnel ; this is usually the 
case in about eight minutes after the time of the train 
entering the lower end of the tunnel, and the passage of 
the train through the tunnel occupies about three minutes. 
The fan draws air in at both ends of the tunnel simul- 
taneously, and begins to clear the lower end immediately 
upon the train entering ; the clearing of the upper end commences 
as soon as the train has passed out of the tunnel, and as the fan is 
situated nearer the upper end of the tunnel than the lower, the 
clearing of both lengths is completed almost simultaneously. The 
fan is constructed so as to allow an uninterrupted passage through 
it for the air whilst the fan is standing still, and the natural ven- 
tilation thus obtained by means of the large chimney is found 
sufficient for clearing the tunnel during thenight and some portion 
of the day, without the fan being worked at those times ; this 
natural ventilation is aided by the engine exhaust and the boiler 
flue discharging info the chimney. The fan has now been in 
regular operation for three-quarters of a year, and has been found 
completely successful. 

The next paper wasa ‘‘ Description of a Balanced Slide-Valve 
for Locomotive Engines,” by Mr. William G. Beattie, of London. 
This slide-valve is similar in shape to the old D valve. being made 
cylindrical at the back, and working inside a jacket of correspond- 
ing form fixed in the steam chest ; the steam pressure is excluded 
from the back of the valve by two steam-tight packing rings. one 
at each end of the valve, which are fitted into ves in the body 
of the valve, and are pressed outwards against the jacket by means 
of spiral springs. The valve is thus relieved of the heavy 
— of steam, which in ordinary unbalanced slide-valves 

orces the valve against the cylinder-face with a pressure that 
amounts in large engines to as much as nine or ten tons on each valve. 
The result has been found by experiment to be that the balanced 
slide-valves, which are made of cast-iron, require only about one- 
third of the power to move them that is necessary with the ordinary 
unbalanced valves made of brass. The excessive wear and tear to 
which the ordinary valves and the link motion working them are 
subjected is thus avoided with the balanced valves, and there is 
a considerable saving both in first cost and maintenance ; there is 
also an important advantage in the facility with which the engine 
can be reversed with steam on. The economy of fuel consequent 
upon the saving in the power required to work the balanced valves 
has been found by the experience of continued working to amount 
to 24 1b. of coal per mile run; and a large number of engines, both 
passenger and goods, have been fitted with these valves on the 
London and South-Western Railway, some of which have now 
been working for two years and a-half and have proved completely 
satisfactory. 

The last paper was “On Whittle’s Plan for Preventing Deposit 
and Incrustation in Steam Boilers,” by Mr. George Addenbrooke, 
of Darlaston. The object of this plan is both to free boilers 
entirely from incrustation, and also to render harmless the im- 
purities contained in the water, and prevent them from so thicken- 
ing the water in contact with the heating surface of the boiler- 
plates as to interfere with the due escape of the steam 
generated. This object is accomplished in a ready, inexpensive, 
and effectual manner, by placing loosely inside the boiler a lining 
composed of thin iron plates, extending over the entire heating 
surface of the boiler nearly up to the ordinary water level, with 
a uniform space of a few inches left between the boiler plates 
and the lining, for the circulation of the water. In the 
bottom of the lining are made openings, or a single long slot, 
round the edges of which the lining plates are turned up 
to some height, so as to poorest the mud that collects inside the 
lining from passing out through the openings with the circulation 
of the water. The effect of adding the lining inside any boiler is 
that a very active circulation of the water is produced ; the water 
in the narrow space between the lining and the boiler plates 
becomes heated by contact with the heating surface of the plates, 
and forms a continued rising current, which passes over into the 
interior of the lining, carrying with it all the earthy matter that 
has been precipitated by the evaporation of the water. In the 
comparatively quiescent water inside the lining, this earthy preci- 
amare thensettles down to the bottom of the lining, where it remains 

armless in the form of soft mud, which nevercomes in contact with 
any part of the boiler heating surface, and is got rid of by blowing 
off at regular intervals as it accumulates. The lining has thus the 
effect of separating the mud from the water and rendering it 
harmless by simply mechanical means ; but in the case of using 
chemical means by employing boiler ‘‘ compositions,” the mud is 
dissolved and continues mixed up throughout the water, which 
consequently b so much thick 1 as to cause injury to the 
boiler by overheating of the plates. The uniform space 
between the lining and the boiler plates is preserved by short 
studs at suitable intervals, upon which the lining plates 
are cottered; and any portion of the lining can readily be 
pee whenever desired, for the purpose of examining the 

oiler plates at any part. Not only does the rapid circulation of 
the water over the heating surfaces prevent the formation of any 
incrustation upon the boiler plates, even when using very bad 
water, but in boilers previously incrusted with a considerable 
thickness of seale the application of the lining has resulted in the 
gradual and complete removal of the incrustation, the scale 
being washed over in fragments into the inside of the 
lining. Some of the boilers fitted with this lining have 
purposely been kept in constant work day and night for 
more than, two months, with feed water containing a 
large proportion of earthy matter, and without blowing off ; and on 
subsequent examination the boiler plates have been found clean 
and free from incrustation, while a large accumtilation of mud was 





deposited in the interior of the lining, so much in excess of the 
omey of mud to be removed from an ordinary boiler as to 
prove clearly the value of the lining in ing the deposit from 
the water. Considerable economy of fuel is found to result from 
the more perfect communication of heat to the water in the 
| boiler, consequent upon the clean heating surface and the con- 
tinuous active circulation effected by the lining. Specimens were 
| exhibited of the soft mud collected in the lining in different 
boilers, and of the hard scale formed upon the surface of the plates 
in the same boilers previous to the application of the lining. 

After the meeting, a number of the members and their friends 
dined together, in celebration of the twenty-fourth anniversary of 
the Institution. 

{It may not be uninteresting to state that Mr. Whittle’s plan for 
securing circulation in steam boilers was patented many years 
ago by Jacob Perkins, precisely in the form used by Mr. 
Whittle.—Eb, ENGINEER. ] 





ANNUAL MEETING OF THE MEMBERS OF THE 
DUDLEY MINING INSTITUTE. 


THE members of the South Staffordshire and East Worcester- 
shire Institute of Mining Engineers held their fourth annual 
meeting on Monday Jan. 16th, at the Geological Museum, Dudley. 
About forty members were present, including Mr. William 
North, the president, and Mr. Henry Johnson, the hon. sec. 
From the following resumé of the proceedings it will be seen that 
the extension of the South Staffordshire coal-field beyond the 
Eastern and Western boundary faults is causing something more 
than ordinary interest. It was only at last year’s annual meeting 
that Mr. H. Johnson suggested the sinking for coal at Sandwell 
Park, and under his guidance the matter has so well pro- 
ceeded that a company has been organised, who have leased 
a vast property from the Earl of Dartmouth, and are now 
sinking a shaft, which has up to the present time reached the 
depth of fifty yards, and everything is reported to be going on satis- 
factorily. The western-side of the coal-field has only within the 
last few months come under the notice of the Institute. The 
introduction of the subject was the reading of a paper by Mr. 
Parton, F.G.S., entitled, Does Coal exist under the Red. Sand- 
stone between the South Staffordshire and the East Shropshire Coal- 
fields?” The adjourned discussion upon this subject was carried 
on at this meeting, and we append the particulars ; as several 
very good authorities gave their opinion, amongst them Professor 
Randall, the members of this Institute intend really proving the 
matter as to whether coal exist beyond the western boundary 
faults ; and to show they are earnest in the matter, they have 
appointed nine leading mine agents who have examined, and are 
well acquainted with the fault, to make still further explorations, 
and furnish whatever information they can, so that it may be 
brought before the members of the Institute. A certain district 
is allotted to each person, so that the whole line of the fault may 
be examined. It will be remembered that we published articles 
in 1869 upon this subject, and gave full particulars, with 
diagrams of explorations in the fault at Kunlees, and at the 
same time we showed the importance of the subject, and sug- 
gested further investigations. 

After the report of the council had been read, and some formal 
business transacted, Mr. Parton’s paper was discussed. The 
newly elected president, Mr. J. Cooksey, on taking the chair, 
addressed the council at some length upon the past year’s pro- 
ceedings, and he then went on to notice Mr. Parton’s paper 
recently brought before the society, entitled ‘‘ Does Coal exist 
under the Red Sandstone between the South Staffordshire and the 
East Shropshire Coal-fields?” The facts adduced, he said, by the 
writer, and the arguments he used, were intended to lead to the 
conclusion that coal did exist in that locality. The discussion 
upon this paper, he said, at the meeting of the Institute in 
December last, appeared to diverge from the question to an 
inquiry into the character of the fault which formed the western 
boundary of the South Staffordshire coal-field ; but the question 
in reality hinged a good deal upon that inquiry. If the western 
boundary fault be a “clean cut,” or a succession of “clean cuts,” 
within a short distance, it led to the conclusion that the South 
Staffordshire coal-field had been lifted far above its former relative 
position, leaving a part of the coal measures with which it was 
formerly on the same horizon. far below it on the western side of 
the fault, where they were still covered by an immense thickness 
of permian rocks, and the beds comprised in the new red sand- 
stone series; whilst denudation had brought the surface of the 
earth down to the level of their series of coal measures, and placed 
them within easy reach. Looking at the anti-clinals which formed 
the Lickey Hill at the southern extremity of their coal-field, the 
Netherton Hill, and Dudley Castle, Wren’s Nest, Hurst, and 
Sedgley Hills, as wellas to the numerous eruptions of trap or 
igneous rock found in various places all over the district, it could 
hardly be doubted, that the whole area of their coal field had been 
subjected to a great upheaving force, and his conclusion upon the 
matter was, that by such force it had been separated from similar 
measures which still had an existence beneath some part of the 
area of the red sandstone lying between the Shropshire and Staf- 
fordshire coal-fields, 

Mr. John Randall, F.G,S., said that. Mr. Parton had fairly 
represented both sides of the questi e pr 1 that they 
were not there for the purpose of advancing any dogmatic theory 
they might hold on the subject, but of exchanging views and 
collating certain information which had come within their grasp. 
That there did exist more coal and a greater quantity of minerals 
beneath the red sandstone rocks of the Midland counties, he 
thought was very possible, if not probable.. Some, however, had 
taken very sanguine views of the matter, and such views as would, 
he feared, tend to lead pa reg astray. For instance, Mr. Smythe 
drew a very tempting picture of the mineral resources of the dis- 
trict lying between there and Shropshire, He, from the top of 
the Wrekin, showed them the forges, mines, &c., in each district, 
and maintained that no miner could despair of finding coals through 
the intermediate districts, after looking at the nature of the 
measures on both sides, and considering the fact that they reposed 
on the same denuded rocks, and were covered by the red sand- 
stone or permian formation. Others had gone further, and had 
actuall pped the lying between these two districts 
as fixed, excepting, indeed, that they were disconnected by force. 
When he said this he meant that it was not anticipated 
that they should ever find acontinuous coalfield. In his opinion, 
however, the coal measures of the two districts were formed at one 
and the same time. They might, moreover, take the districts of 
South Wales, of the Clee Hills, and others, and they might safely 
conclude that the whole of them were formed at one and the same 
time. If these coal measures were continuous over the wide 
district he had mentioned, many changes, and extending over long 
periods of time, might have operated to produce the effects they 
} .d witnessed. They found indications of denudation not only at 
everal distinct periods during the formation of the coal-field itself, 
but also anterior and subsequent to those formations. In South 
Staffordshire, for instance, they had coal measures resting on old 
silurian limestone, just as they did in Shropshire, but between 
the formation of the silurian limestone and the deposition of the 
firstbed of the coal measures, a vast period of time must have elapsed. 
If they compared one elass of animal remains with the other, it 
would show what a tremendous gap existed between those forma- 
tions: it was like carrying back the reign of Victoria to thetime of the 
Conqueror, or the Heptarehy, Referring again to the old red 








sandstone, he saw it was continuous, without a break all the way 
to the South Wales coal-field. It had extended, no doubt, over 
the whole of that district, and had been denuded, Those coal- 
fields of Wales and Staffordshire were originally one vast track, 
which had been subjected to the same denudating agencies, but he 
did not mean to say that the denudation of those extensive tracks 





took place at one time. 


, however, was a subject 
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not thoroughly understand, and it was one of the most cn ge 
which that or any other Institute could take up. It would beat 
further investigation, and it was very likely that they would find 
reason to suppose that denudation had taken place at several dis- 
tinct periods, and left the effects which they deplored. They 
found not only that the old coal measures ball bots planed down 
as it were, but they found a newer series of coal measures, formed 
upon the edge of the old coal-field. From that circumstance it 
would appear that the old series of coal measures had been completed 
and covered up, that denudation took place, and that there was then 
a subsequent formation of coal measures. There was a younger 
group formed upon the foundation of the old coal measures, 
extending sometimes through one, sometimes through another, and 
sometimes through the whole series of measures. There was 
evidence of denudation, and he thought that after that younger 
series of coal measures were formed that denudation again took 
place, and that to a very large extent. Well, they could readily 
understand that, supposing a vast body of water came from the 
south or south-west, it must have gone very far in between the 
two coal-fields. He thought they had much reason to fear that 
the ravages of that body of water must have extended very far 
in the direction of the South Staffordshire coal-field. He had 
never pretended to say that coal might not be found outside their 
present boundary, but he considered it doubtful indeed that it 
would be found to any great extent. The time, however, had not 
come to dogmatise on the subject. (Applause.) Mr. Jones, F.G.S., 
in an explicit speech, described the different coal-fields on the 
map, and said that he agreed to some extent with Mr. Randall, 
but believed that coal would be found. This concluded the dis- 
cussion, and Mr. Morrison, of Manchester, then read a paper upon 
** Dynamite, or Safety Blasting Powder.” 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Siz Monthe. 


2552. Peter GaskELL and Henry Moon, Birmingham, “‘ Improvements 
in indicators for cabs and such like public vehicles.”—23rd September, 
1870. 

$248. Josian Harkis, Old. Jewry, London, “‘Improvements in horse- 
shoes.”—12th December, 1870. 

3313. Bensamin Preston Harris, North Fleet Green, near Gravesend, 
Keut, “‘Improvements in boats adapted for the relief of passengers 
and others from ships foundering at sea, and for other uses.”—19th 
December, 1870. 

3352. ArTHUR Francis Stopparp and Caries Brive Renswaw, Glen- 
patrick Carpet Works, Renfrewshire, N.B., ‘‘ Improvements in power 
looms.” —22nd December, 1870. 

23. Henry Larkiy, Theydon Gernon, Essex, and Wititiam WHite, 
Thurlow-road, Hampstead, Middlesex, “‘ Improvements in the manu- 
facture of sodium and potussium, and in apparatus employed therein.” 
— 5th January, 1871. 

81. Epwarp Hopson and Ricuarp Hitt, Bolton, Lancashire, ‘Certain 
= in railway signals and in apparatus for applying railway 
rakes.” 

33. Epwarp THomas Hvowes, Chancery-lane, London, “ Improvements 
in plumbago presses.”—A communication from Hubert Root Ives, New 
Haven, U.8.—6th January, 1871. 

43. Josern Russet, Dorset-street, London, “ An improved safeguard or 
means for preventing the explosion of boilers in ranges and hot water 
apparatus.”—7th January, 1871. 

75. Henry Martyn Nicuo..s, Great Portland-street, London, “ Improve- 
ments in printing machines and apparatus connected therewith.” 

76. Ropert Georce Smita, Harford House, Chew-Magna, Somersetshire, 
*‘Improvements in the manufacture of paper.” 

77. Taomas Rowatt, Edinburgh, Midlothian, N.B., ‘‘ Certain improve- 
ments connected to horseshoes for the prevention of slipping in times 
of frost.” 

79. Hartiey Kenyon, Manchester, and IsraeL Swipe.is, Warrington, 
Lancashire, ‘‘ Improvements in the production of sulphureous, sul- 
phuric, and hydrochloric acids, and products arising therefrom, such 
as the sulphates of soda, magnesia, potash, and alumina, alum, oxide 
of alumina, the chlorides of potassium and sodium, phosphate and 
phosphite of lime and ochre.” 

80. Hexry Burcess Youna, Barnstaple, Devonsh're, “Improvements in 
the construction of window blind mountings, «nd in apparatus con- 
nected therewith.” 

81. Freperick Wituttam Dauwne and Ricnarp LiveHes, Morristown, 
Glamorganshire, “‘ Improvements in treating t'.e bran saturated with 
palm oil which has been used for manufacturin;: purposes, such as tin- 
plate making, in order that the pulm oil and the bran may be separately 
recovered to be used over again.” 

82. Thomas Huckva.e, Cockspur-street, Charing Cross, Westminster, 
“ Improvements in saddles.” 

83. Lione. Henry Haysury, Maid uf Honour-row, Richmond, Surrey, 
“Improvements in the manufacture of hair-curling instruments.” 

84. FERNANDO ARAMBURU, Birmingham, “  !mprovements in cartridge 
pouches.”—A communication from Guillermo Reinlein, Madrid. 

87. ALFRED WiLiMeER Pocock, Pimlico, London, ‘‘ Improvements in the 
manufacture of mortice locks and catches for doors of houses and 
buildings, and for articles of furniture and cases.”—12th January, 1871. 

88. Rozert Mitts, Greenock, Renfrewshire, N.B., “‘ Improvements in 
ship and other pumps.” 

89. Joun Scarre and Tuomas Carr Youncer, Leeds, Yorkshire, ‘‘ Im- 
provements in machinery or apparatus for washing, wringing, and 
mangling.” 

90. Samue.’Brotuers Darwin, Shrewsbury, Shropshire, “ Improvements 

in apparatus used in the manufacture of gas.” 

92. Joun Etior Hopexm, Liverpool, and Epwarpr Brasier, New Cross, 
Surrey, ‘‘ Improvements in machinery for breaking, scutching, and 
cleaning flax, hemp, and other fibrous materials.” 

93. Hatt Prixcie, Aylesford-street, Westminster, ‘‘ Improvements in 
the construction of shoes for horses and other animals.” 

95. ArTHUR CHARLES Sterry, Rotherhithe New-road, Surrey, “ An im- 
provement in the manufacture of candles.” 

96. Freperick Puitie Preston, Jonn THEopoRE PresticeE, Epwin 
James Preston, and WILLIAM ALFRED PresticE, High-street, Dept 
ford, Kent, ‘Improvements in apparatus for dischurging ashes from 
ships or vessels below their water line.”—13th Janucry, 1871. 

99 Henry Swan, Clapham, Surrey, “‘ Improvements i:. the construction 
of wheels and axle bearings.” 

100, WittiaM SHEPHARD Wetmore, Chancery-lane, London, ‘“‘ Improve- 
ments in the mode of protecting troops under fire, snd in the tools or 
apparatus connected therewith, which improvemeuts are also appli- 
cable to other purposes.” 

101. WittiaAM Avery, Redditch, Worcestershire, ‘‘ Improvements in cases 
or receptacles for needles, pins, matches, pens, cars, stamps, photo- 
graphs, and other similar articles.” 

102, Witt14aM Parnett, Watton, Hertfordshire, ‘‘lmprovements in 
window blinds constructed with rollers.” 

103. WittiaM Jones Menzigs, St. Helens, L e, “Impr in 
the means employed in agg written or printed communica- 
tions.”"—A communication from und Morris, Burlington, New 
Jersey, U.S. 

104. Laurence Stewart, Edinburgh, Midlothian, N.B., ‘‘ Improvements 
in wheels for carriages, wagons, carts, and other vehicles.” 

105. Epwarp Sonstapt, Port Lowdigue, Manghold, Isle of Man, “ Im- 
provements in the manufacture of the acetates and carbonates of 
sodium and of potassium.” 

106. Jenorapa ALsop Ruopes, Howard-street, Sheffield, ‘‘ Improvements 
in the ornamentation of metals.” 

107. Witt1am Arcuer, Lea Marston, Minworth, near Birmingham, “ Im- 
provements in two-wheel carriages.” 

108. Mary Emma Bays, Reddi Worcestershire, “‘ Improvements in 
needle-cases or wrappers.” 

109. Jonn Harrincron, Cambridge Villa, Swanmore-road, Ryde, Isle of 
Wight, “Improvements in producing imitati or other 
leather or raised designs on cloth, paper, or other flexible fabric or 
tissue.”—14th January, 1871. 

110. Josepn CrowrTnser, Marsden, Yorkshire, “Improvements in or 
applicable to condenser carding engines.” 

112. Ropert Yeates, Portobello- , Notting-hill, London, “ Improved 
instruments for opening provision tins or metallic cases, and extracting 
the preserved substances therefrom.” 

113. Jonn FLemine ALLAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in making illuminating gas, and in apparatus therefor.” 

114. Joseru Barker, Falls-road, Belfast, Antrim, Ireland, and Ricnarp 
Bean, Leeson-street, Belfast, Antrim, Ireland, ‘‘ Improvements in 
furnace bars.” 

116. Joun Farrand CLARKE, Moorgate-strect, London, “Improved 
means or apparatus for melting snow.”-—16th January, 1871. 

117. Josuva Horrocks, Manchester, “ Imp: ts in C- 
tion of metallic pistons.”—A communication from John Horrocks, 
Chester city, Delaware, Pennsylvania, U.S. 

118. JEAN ADOLPHE CaRTERON, Lille, France, and Evcens Rumen, Strand, 
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London; “A new or improved compound for rendering threads, 
fabrics, wood, and other materials uninflammable, and for extin- 
guishing fire.” wf 

120. Gzorce Epwarp Casesourne, West Hartlepool, Durham, “ Im- 
provements in apparatus fer steering vessels, and for shifting material 
therein and therefrom.” 

121. James Srar.tey, Coventry, Warwickshire, ‘Improvements in 
sewing machines.”—17th January, 1871. 

124. Georce Hasetrive, Southampton-buildings, London, ‘Improved 
punching, registering, and alarm apparatus for preventing fraud by 
railway and other ticket collectors.”—A communication from James 
H. Small, Buffalo, New York, U.S. 

125. Georce Hase.tixe, Southampton-buildings, London, ‘ Improve- 
ments in shot pouches.”--A communication from Albert Francis Allen, 
Providence, Rhode Island, U.S. 

128. Joun Cxark, Belmont-terrace, Kensington, London, ‘ Improve- 
ments in railway brakes.” 

129. Josepu Wuite, Trinity-street, London, ‘‘ Improvements in oilers and 

cans.” 


oil » 

130. Tuomas Ricumowp, Burnley, Lancashire. and Wituam Biacu 
Coorer, Bowden, Cheshire, ‘‘ Improvements in looms for weaving.” 
132. James Lee Norton, Belle Sauvage-yard, London, and Grorce 
Hawkes.ey, Montrose Villas, Caledonian-road, London, ‘ lmprove- 

ments in mills,”—18th January, 1871. 

134. Jousx Jex Lono, Glasgow, Lanarkshire, N.B., “Certain improve- 
ments in cutting or dividing timber, and in the machinery or apparatus 
employed therefor.” 

136. Epwarp Fou.eer, Liverpool, “An improved system of rail and 
tramways, and controlling or directing the rolling stock thereon.” 

138. GiLBeRT ATKIN Rew, Leith, Midlothian, N.B., “‘ An improved com- 
position to be used as a preservative and protective dip for sheep and 
other animals.”—19th January, 1871. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

126. Georce Hasetine, Southampton-buildings, London, ‘ Improve- 
ments in table-spoons."—A communication from Elise de Busson 
Yonkers, New York, U.S.—18th January, 1871. 

140. Epwarp Keirspy, Vine Works, Rochdale, Lancashire, ‘“ Improve- 
ments in fog and danger signals, and in the method of furnishing such 
signals to railways, clearing them away when not used, and the debris 
when they are discharged.”—19th January, 1871. 

141. Wittsam Ropert Lake, Southampton-buildings, London, “An 
improved method of and apparatus for refining and ageing liquors.”— 
Acommunication from Samuel H. Gilman, Galveston, Texas, U.8.—19th 
January, 1871. 

142. WictiaM Rosert Lake, Southampton-buildings, London, “ Im- 
provements in electric telegraph cables.” — A communication from 
Patrick Sarsfield Devlan, New Jersey, U.S., and Isaac Wendell and 
Stephen Paschall Morris Tasker, Philadelphia, Pennsylvania, U.8.— 
19th January, 1871. 

164. ALEXANDER Kirk Riper, New York, U.S., ‘‘ Improvements in air 
and gas engines.” —2lst January, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 
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237. Wittiam Oram, Salford, Lancashire, “‘ Heating buildings.”—-23rd 
January, 1868. 

246. GrorGce ALLIBoN. Worcester, and ALEXANDER Mansre, Baker-strect, 
London, “Steam boilers.”—23rd January, 1868. 

257. THomas Lessive Grecson Bex, Plaistow, Essex, “ Purifying gas.”— 

24th January, 1868, 

281. Witt1am Epwarp Newron, Chancery-lane, London, ‘“‘ Hat bodies, 
skirts, &c.”—27th January, 1868. 

270. ArTnauR McDovGa.L, Manchester and London, “‘ Burning, calcining, 
or roasting sulphur, &c.”—25th January, 1868. 

278. Georce KeLiocc, Edward’s Hotel, London, “ Hats, bonnets, &c.”— 
27th January, 1868. 

315. Samvet MaNLey Martie and Samver AtFrrep Var.Ley, Roman-road. 
Holloway, London, “ Electrical train intercommunication.” -— 29th 
January, 1868. 

258. KeneELM JonN WINsLow, Montpelier-road, Twickenham, Middlesex, 
“Conveying rotatory motion to axles.”—25th January, 1868. 

302. Jonn Dickryson Bruntox, Leighton-crescent, Kentish Town, 
London, “‘ Cutting, dressing, planing, turning, and shaping stone.”— 
28th January, 1868. 

$25. Witson HarTNELL and Stair Gururie, Lincoln, “ Motive engines.” — 
30th January, 1868. 

279. Witt1am Epecumpe Renpie, Walbeck-street, Cavendish-square, 
London, ‘‘ Structures for protecting fruit trees, &c., from frost, wind, 
and rain.”—27th January, 1868. 

$17. Wituiam Epwarp NewTox, Chancery-lane, London, ‘‘ Breech-loading 
fire-arms, &c.”—29th January, 1868. 

289. Witu1aM ALFRED Gipss, Gillwell Park, London, “ Drying wheat, 
&e.”—28th January, 1868. ° 

300. AtNrReD COLERICK Pittryer and James CHaRLes Hitt, Oakfield 
Works, near Newport, Monmouthshire, ‘‘ Motive power, &c.”—28th 
January, 1868, 

308. WILLIAM SNELL, Parliament-street, Westminster, “ Fireproof powder 
magazines.”—29th January, 1868. 

$20. Bexnsamixn Dopson, Wittiam Stater, and Ropert HAattiwe., 
Bolton, Lancashire, “‘ Spinning and doubling.”--80/4 January, 1868, 

318. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘* Cleaning 
wool,.”—29th January, 1868. 

322. Joun Grimes, Leicester, ‘‘ Boots and shoes.”—30th January, 1868. 

327. Tuomas Rowan, Glasgow, Lanarkshire, N.B., “‘ Removing impurities 
from iron and coal.”—80th January, 1868. ° 

329. Witt1am Epwarp Newrton, Chancery-lane, London, “ Window sun 
blinds.” —30th January, 1868. 

852. Henry AITKEN, Falkirk, Sterling, N.B., ‘Treating iron ores or iron- 
stones, &c.”—lst February, 1868, 


Patents on which the Stamp Duty of £100 has been Paia. 

287. Francis Wittiam Wess, Crewe, Cheshire, “Cutting or shaping 
metals, &c.”—3rd February, 1864. 

211. Tuomas Braprorp, Ficet-street, London, “Washing, wringing, 
mangling, and churning.”—25th January, 1864. 

429. Epwarp James LeonakD, Stainsby-road, Poplar, London, “ Raising, 
lowering, or hauling weights, &c.”—19th February, 1864. 

261. JosepH Wuitworts, Manchester, “ Projectiles."—30th January, 
1864. 


Notices of Intention to Proceed with Patents, 

2531. Wirt1am Harvey, Bishop's Stortford, “‘ Riding saddles.” 

2532. Tuomas Rose and Rosert Emerson Grsson, Earlestown, “ Break- 
ing cotton seed, &c.”—21st September, 1870. 

2539. Samvet SHaw Brown, Portsmouth, “ Lint bandages.” 

2546. Henry Jones, Cwmcarn, “ Holding and delivering twine or cord.” 
—22nd September, 1870. 

2547. Henry Scuocu, Temple-lane, Live l, ‘‘ Writing machines.” 

2551. Anprew Barctay, Kilmarnock, N.B , “ Blast furnaces.” 

2552. Perer GASKELL and Henry Moon, Birmingham, “ Indicators for 
cabs, &c.” 

2556. Cuartes Freperick Carter, Hart-street, Bloomsbury, London, 
* Stamping or embossing presses.” 

2557. JouN Tatem Ricu, Charing Cross Hotel, London, ‘‘ Furnaces and 
stoves.” 

2559. Purtippe Koca, Manchester,“ Tapping nuts for screw bolts.” —23rd 
September, 1870. 

2561. Hezexian Hewitt, Birmingham, “ Metullic pens and penholders.” 

2593. Georce Prick and Grorce ARTHUR Price, Wolverhampton, “ Tools 
for pressing washers, &c.”—24th September, 1870. 

2566. ions and ALexanper Croom, Dundee, N.B,, “ Cutting 

aper-hangings.” 

2568. Hanne Hicuton, Putney, “ Preserving meat, &c.” 

2571. Lemvet Wi.uis Weeks, Southampton-buildings, London, ‘“ Water 
gauges for boilers.”— A communication from L. L. Lee.—26th 
September, 1870. 


All persons having an interest in opposing any one of such applications 
chould leave particulars in writing of their objections to such ye epee 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 
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ABSTRACTS OF SPECIFICATIONS. 


he following descriptions are made from Abstracts prepared expressly for 
Tut ENoineer, ct the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Inch.ding Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1939. W. R. Harris, Manchester, “ Connecting wheels to shafts, de.” — 
Dated 8th July, 1870. 

This consists in making the wheel or pulley with a detached wedge- 
shaped piece reaching from the nave or boss to thecircumference. The 
apex of the wedge forms a portion of the circumference of the wheel or 
pulley. This wedge piece and the boss are bored out a fraction less in 
diameter than the shaft, so that when the wedge is driven in laterally it 
securely holds the wheel or pulley on its shaft without keys, bolts, set 
screws, or other equivalents. This part of the invention is applicable to 
coupling boxes, for uniting the ends of shafts, and to what is technically 
called loose collars, on main or other shafts, and to other similar pur 
poses.—Not proceeded with. 

1945. T. T. Cue.tincwortn, Great Queen-street, “ Hot air engine.”— 
Dated 9th July, 1870. 

This relates to the position and constructing of the working cylinde 
which are placed at the end of the furnace furthest from the fire door 
These cylinders are fitted with hollow pistons with connecting rods, 
driving two cranks placed in opposite directions. The valves are placed 
on the sides of the cylinders furthest from the furnace, and a passage is 
cast round the side of the cylinder bottom connecting them with the 
furnace; the length of this passage being sufficient to protect the 
valves from the action of flame In the back plate of the furnuce is a 
valve made to close with a lever and screw.—Not proceeded with. 

1947. T. Broce, Monkton, N.B., “* Hydraulic presses."—Dated 9th July, 
1870. 

This consists in employing a connected series or chain of pistons for 
forcing water or other liquid into the cylinder of a hydraulic press, 
through a pipe, which the pistons fit with a sufficient degree of tight- 
ness. The pipe, which corresponds to the barrel of an ordinary pump, 
and which is termed the pistun pipe, leads from a reservoir into the 
hydraulic cylinder, or into a chamber in communication with the 
hydraulic chamber, and the piston chain is drawn inwards by means of 
an axle in the cylinder or chamber, and which extends out through a 
stuffing box, so as to be actuated by means of an internal wheel, or in 
any other convenient way.—Not proceeded with. 

1966. R. J. Scort, Brixton, “‘ Preventing boiler priming.”—Dated 12th July, 
1870. 

The inventor fixes over the manhole, or the hole through which the 
steam passes from the boiler into the steam chest, a perforated plate of 
metal or other suitable material in such a manner that it may be readily 
removed when required, and attaches thereto a receptacle covered in by a 
perforated lid, which receptacle he partly or wholly fills with small 
shingle or other similar or suitable substance so that the steam on its 
road from the boiler to the steam chest must pass through the said 
shingle or other similar or suitable substance, thus preventing the water 
accompanying it into the steam chest. Or the said shingle or other 
similar or suitable substance, instead of being enclosed in a separate 
casing or receptacle, may be simply thrown loose into the steam chest, 
but so as to completely cover over the said perforated plate and thus 
compel the steam to pass through it, and in many cases this is found 
quite sufficient.—Not proceeded with. 

1968. F. W. McCarter, Londonderry, ‘* Steam engine condensers.”—Dated 
12th July, 1870. 

This consists mainly in making the discharge valves of the two com- 
partments of the condenser automatic instead of having them opened 
periodically by cams or wipers actuated by the engine. With this object 
the said valves are held up against their seats by springs or by counter- 
balancing weights, which springs or weighis are adjusted so as to yield 
and allow each valve to open temporarily when a certain weight of water 
has accumulated above it, and when the external atmospheric pressure is 
not at the moment tending to keep it closed. 

1983. A. P. J. Renneson, Paris, “‘ Steam generator."—Dated 14th July, 
1870. 

The object is an increased effect in the production of steam in gene- 
rators or tubular and other boilers, and consists mainly in the addition of 
a vessel or extension of the boiler placed horizontally over the fire-place, 
and in a particular arrangement which admits of re-lighting the gases 
which have not been burnt during their traverse in the flues leading to 
the chimney.—Not proceeded with. 

1985. J. Apercromeie, Kirbliston, N.B., “ Lubricator.”—Dated 14th July, 
1870. 

Vessel of any convenient form constructed for supplying the lubricant 
by gravitation through an outlet in its bottom The receptacle or 
chamber for the lubricant is closed, with the exception of the outlet 
referred to and an orifice in the top. A fine pitched screw spindle, with 

1d, is adapted to the upper orifice, and is adjusted to regulate 
w of the lubricant by regulating the inflow of air to displace it. 
A wire or spindle extends down from the point of the regulating screw, 
and passes through the bottom outlet; and this wire has fast to it two 
conical valves, one closing the outlet on the inside when the screw is 
screwed down, and the other clusing it on the under side when the 
screw is screwed up for refilling the vessel. A cupor concavity is formed 
at the top of the vessel or receptacle, into which the lubricant is poured, 
and from which it passes to the inside by the upper orifice or air 
valve.—Not proceeded with. 
1989. J. Humpurys, Hull, ‘ Steam engines.”"—Dated 14th Guly, 1870. 

This consists in constructing them witha valve cylinder between the 
said cylinders situate parallel with, or immediately adjacent to, them, 
the valve cylinder being furnished with openings of adequate dimensions 
at each end, communicating with the top and bottom of the steam 
cylinders. In this valve cylinder the inventor places two piston valves, 
one at each end, fitted with suitable metallic packing rings. Through 
each of these valves a straight passage is formed to convey the steam 
from the high to the low pressure cylinder. A curved passage is also 
formed to convey the steam from the low pressure cylinder to the 
chamber between the two piston valves, and thence to the condenser, 
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Class 2,- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, de. 

1920. J. J. McGrarn, Cable-street, London, ** Wheels."— Dated 7th July, 1870. 
The inventor proposes to make such spoke of a shoulder f med of a 

bent bar orrod, the two ends of which are pinned loosely on plates, 

keyed fast, or revolving loosely on the axle of the vehicle, accordingly as 
the wheel is to drive, asin a velocipede, or simply run, as in an ordinary 
vehicle. The shoulder may be made of two converging rods or bars joined 

at the point of convergence. Through the bend of this shoulder passes a 

rod or bar one end of which is attached to the felloe or band of the wheel, 

and the other screwed into a ring surrounding, but not touching the axle. 

—wNot proceeded with. 

1936. P. Cuapuin, Harlow, “‘ Railway wheels,”—Dated 8th July, 1870. 

The inventor employs a strong endless band of vulcanised india-rubber 
of the full width of the tire of the driving wheels of locomotive engines, 
or other wheels used on railway rolling stock, from the inner side of the 
ordinary flange to the outer face of the tire, and of such a thickness as 
will be regulated by the weight of the engine, carriage, or truck mounted 
on such wheels, but in no case less than two inches when in position 
The diameter of the vulcanised india-rubber band should be 50 much less 
than the diameter of the wheel to which it is to be applied as to require 
considerable force in order to stretch it to the circumference of the tire 
over which it to be fixed. 

1941. A. Cocnrane, Milton-place, London, “ Moving floating bodies.”— 

Dated 8th July, 1870. 

This consists in arranging a number of stations at given distances on 
the water so that the inventor may draw a vessel through the water at 
any speed required. These stations may be built in the sea, as between 
Dover and Calais, and along the shores of England, or of any country, so 
as to have steam engines of sufficient power to draw vessels of various 
tonnage; but when the inventor cannot build these stations, be places 
large vessels of sufficient weight and tonnage at anchor with steam 
engines therein to draw away any smaller vessel from distance tu distance 
at the speed re juired.—Not allowed. 

1948. E. Szatey, Cardington-street, ‘* Movable railways.”—Dated 9th July, 

1870 


vw 

In adapting this continuous rail to any carriage, the inventor prefers 
to place one on each side and maintain them in place by means of flanged 
guide rollers, over which the rails pass, and are guided down and laid in 
front of the running wheels the felloes of which run thereon, and when 
they have passed the endless rails are picked up again and are conducted 
along a space provided for them at the ends and top of the carriage. 

1965. G. F. Grirrix, Great George-street, “‘ Permanent way.”—Dated 12th 
July, 1870, ‘ 

Togive greater strength to the entire permanent way ef a railway or tram- 
way, and to obtain the combined advantages of the longitudinal and trans- 
verse systems of railway, the inventor seats the longitudinal timber upon 
one or more transverse or partially transverse pieces of metal, which may in 
some cases form the gauge or tie bars. Ruy Sis perpese the inventor uses T, 
girder, angle, or other iron or irons, cut in lengths, regulated by the 
gauge, and preferably sufficiently long to project many inches beyondand 


PR em oe ean De 





seek Re a 











84 





THE ENGINEER. 


Fes. 3, 1871. iB 








outside the longitudinal timbers. Upon such T, girder, angle, or other 
iron, he forms chairs to receive the longitudinal timber, making such 
chairs by rivetting or bolting pieces of angle or other suitable iron on to the 
T, girder, angle, or other iron, or by fixing thereon jaws made to any 
shape which he may find preferable. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1921. J. Warresmitn, Glasgow, ‘‘ Looms.” —Dated 7th July, 1870. 

This consists, First, in a novel construction and arrangement of the 
parts of the various modifications of mechanism for actuating and holding 
the many-celled or ‘“‘drop” shuttle boxes of power looms; Secondly, 
the construction, arrangement, and use of a compound eccentric, tapped 
with one or more intermediate eccentrics or crank rings between the 
central one and the outer crank ring, for the purpose of actuating many- 
celled shuttle-boxes. “ 

1922. B. Dosson, T. Toorniey, and J. Setrie, Bolton, “ Cleaning cotton 

rollers.” —Dated 7th July, 1870. 

In upplying the invention to a drawing frame with four rows of fluted 
rollers, the inventors use two rollers covered with flannel, which bear 
upon and clean the four top rollers; these two rollers are connected by 
adjustable links, so as to be able to vary the distance between them, and 
by toothed gearing or other equivalents. 

1925. D. Lorp, Great Horton, ‘‘ Shedding warps.”—Dated 7th July, 1870. 
This consists in working healds or harness without the employment or 

use of tappets to raise them, or weights or weighted levers or springs, and 
without coupling one to another to draw them down, methods which 
have previously been used. In machinery constructed according to this 
invention the inventor sheds (or crosses the healds with) the warps by 
means of levers or beams, having each a separate and independent motion 
one from another. This motion is given or imparted from or by means 
of an endless belt or apron of metal or other suitable material. 

1952. R. Epwarps, Bow, *‘ Interlaying paper with thread.” —Dated 7th July, 

1870. 

Taking a sheet of paper of the dimensions required the inventor folds 
or coffers it. This he does by means of a goffering machine on the fluted 
roller principle, or by means of flat goffering by strips of metal or of strips 
of wood of any given width being placed between the folds of the paper 
in either case. He pierces the paper with sharp pointed instruments 
whilst the paper is held in the goffered state, threads are introduced into 
the holes so pierced, the paper is then ungoffered (opened out), the 
threads remaining In the paper, the paper is then again goffered an 
pierced, and threads introduced transverse way or otherwise; it is again 
ungoffered (opened out), the sheet of paper so prepared is now smeared 
over on both sides with flour, paste, or other gluten, and a sheet of paper 
pasted on each side of it ; the three sheets so put together are put into a 
screw or other press to make them adhere together. 

1988. J. Kersuaw, Bolton,  Looms.”— Dated 8th Juty, 1870. 

This relates to an instrument which the inventor calls a shed setter, 
which is applied between the vibrator or back roller and the heads, 
This instrument*consists of a rod of iron or other material, the ends of 
which are supported in adjustable brackets fixed to the loom sides, and 
this rod bears upon the warp, so that when the shed is opened, it retains 
the warp threads in their proper positions, and prevents any unnecessary 
vibration. It also equalises the tension on each warp thread. The 
inventor prefers to place the shed setter at the same distance behind the 
healds as from the front of the healds to the fill of the cloth, and when 
the shed is open, the lever port of the shed should clear the shed setter 
about an eighth of aninch. The position of the shed setter may, how- 
ever, be varied.— Not proceeded with. 

1950. D. NicoLi, Fleet-street, London, ‘‘ Waterproof fabric.”—Dated 9th 
July, 1870. 

The inventor first makes a fabric of wool, or of cotton and wool com- 
bined, and having a knotted or twisted nap raised on one side of the 
fabric, and to the back of this fabric he attaches by a waterproof cement 
or varnish a piece of ordinary waterproof cloth made of cotton, silk, 
wool, or other material, which has been coated on one side with any of 
the well known or other suitable waterproof solutions, cements, or 
preparations.—Not proceeded with. 

1955. E. B. BicELow, Boston, U.S., ‘* Warp tension and mechanism.”—Dated 
llth July, 1870. 

This consists in combining with the lever arm, whereby the tension of 
the warps is increased to withstand the beating up of the cloth, and 
diminished while the shed is formed; a spring. capable of being 
increased and diminished in force according to the resistance required 
independently of the movement of the lever arm, and in combining the 
lever arm and spring with a vibrator, which, by its varying position, 
governs the action of the let off mechanism. And another part of the 
invention rotates to the construction and arrangement of let off 
mechanism in combination wlth the mechanism which increases and 
diminishes the tension of the warps and regulates their delivery.—Not 
proceeded with. 

1957. J. Crosstec, Heywood, ‘‘ Looms.”—Dated 11th July, 1870. 

The inventor employs two “ strickles,” or straight bars of wood, set 
near and parallel to each other, the surface of each being covered or 
faced. with sand or emery. They are secured and supported at each end 
by an arm resting on an incline attached to the breast beam or other 
convenient part of the loom, The strickle armsare by a rod and finger 
attached to the slay swords, the ‘‘to-and-fro” or oscillatory motion of 
which imparts (though in a less degree) a corresponding motion to the 
shackles. The cloth or cotton piece passes between the strickles on its 
way to the cloty beam.—Not proceeded with. 

1981. M. WaALvAce and C. McAuister, Philadelphia, U.S., ‘ Carpets.”— 
Dated 13th July, 1870. 

The improved carpet is composed of the warp, threads, and alternate 
thick and thin filling or weft threads, usually employed in making car- 
pets of this class. The warp threads, however, in producing the im- 
proved carpet, are raised in couples forthe thick filling, and singly for the 
thin filling, as fully explained hereafter, so that the fabric may be mure 
compact in texture and may have a finer surface than ordinary damask 
carpets without the consumption of more material than the latter requires. 
The Second part of this invention consists in the use of certain shafts in 
combination with the Jacquard, whereby the warp threads may be raised 
singly, the shafts raising one-half of the warp threads singly whilst the 
Jacquard raises the warp in couples alternately, 

1984, J. Reprorp, Radcliffe, ‘* Looms.” —Dated 14th July, 1870. 

The inventor employs as many tappet platesas there are shafts or 
treadles in the loom, that is, one tappet plate for each treadle, the said 
tappet plates not being connected together in any way nor revolving to- 
gether, but all mounted loosely on the same stud, and each one free to 
turn thereon perfectly separate and independently of the rest. The 
tappet plates are provided with ratchet teeth, or notches round their 
circumference, against or into which work catches (one to each tappet 
plate). These catches are mounted on a stud and are caused to oscillate 
to and fro by the vibration of the slay, or by any other convenient means, 
so that (when in gear) each catch shall cause, its own tappet plate to 
revolve at intervals, and thus raise or lower its corresponding treadle.— 
Not proceeded with. ; 

1990. J. T. C. Rwerand E. P. Brownewt, Rhode Island, U.S., “ Manu- 
facturing spools.”—Dated 14th July, 1870. 

This consists in the application of the appliances of a toggle joint and 
lever, a series of spindles with toothed gearing, a fixed spindle and die, 
and a movable spindle and die’ so adjusted that both ties shall turn with 
equal speed, and all the parts so operating that at the time the spool is 
fastened any design, letters, or trade marks may be em upon the 
head of the spool. The toggle joint is connected with the movable 
spindles. Rests are provided for the spindles to work on. A screw is 
provided to adjust the fixed spindle, and there is a screw for holding the 
die to spindle.—Not proceeded with, 


: _ Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, de. 
1924. T. Reap, Malton, ‘‘ Reaping machines.”—Dated 7th July, 1870. 

The inventor constructs the delivery platform of wood, having endless 
delivery bands running transversely thereon, and raises and lowers it as 
required by means of a ratchet lever and wheel. The driving pulleys 
over which the endless delivery bands pass are mounted on a shaft driven 
by a pair of bevel wheels, and an endless chain passing round a stud 
wheel fixed to the small land wheel. The carrier pulleys at the other 
side of the platform are mounted each in a sliding net adjustable by 
means of a set screw in order to tighten the bands whenever they 
become slack. ‘ 

191. J. Hensman and W. Armstronc, Haynes, “ Agricultural drills.”— 
Dated 7th July, 1870. 

The inventors connect the two ends of a rope or chain towards either 

side of the fore carriage, which rope or chain is conducted to the rear of 
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1948. E. Pavy, Meieres, France, “‘ Granaries.”—Dated 9th July, 1870. 
») The bin is preferably made of sheet irou, galvanised for small sizes, and 
of a ar brick for large sizes. It is made of round form to prevent 
secretion of dust, and of any required diameter, so as to regulate its ca- 
pacity for a quantity determined befvrehand. The corn or grain is 
at top and drawn off from the bottom, thus disturbing the whole 
body of the contents and thereby preventing fermentation. The bin or 
granary is closed at top with a locked lid, and it is graduated or provided 
with a scale or indicator on the outside. A chain carrying a weight, 
weights, disc, or float, within the bin or ary, and another weight, 
disc, plate, or float, or an index outside the or granary, runs along the 
scale or indicator, so that as the corn or grain is drawn off, and the quan- 
tity that remains in the bin or granary is, of course, reduced, the quan- 
tity will be indicated by the position of the outside index in respect of 
the scale.—Not proceeded with. 
1960. W. A. Woop, Hoosack Falls, U.S., ‘‘ Reaping and mowing.”—Dated 
11th July, 1870. 

This consists in the arrangement of mechanism for causing the rake 
to move along the front of the platform from the draught side towards 
the divider board, and then along the side to the back to carry the crop 
with it, and deposit it upon the ground over the back of the platform, and 
this is accomplished by an endless chain working on horizontal rollers, 
which are provided with studs to take into the links of the chain at 
intervals, one of the rollers being driven by gearing from the main 
driving or bearing wheel. The connection of the rake with the chain is 
provided with projecting lips to ride under a fixed plate in the side groove 
to prevent the rake rising above its r level. The rake arm is 
centred upon the frame by a vertical bolt fitted just behind where the 
driver’s seat is situated.—Not proceeded with. 


1979. as NEWELL, Philadelphia, U.S., ‘‘ Cleaning coffee.”—Dated 13th July, 
1870. 


This consists in a cylinder composed of hard wood for cleaning and 
polishing coffee and renovating cereals by friction and attrition, and, as 
occasion requires, the use of steam, and the attrition of the grains among 
themselves and the bark of coffee or other vegetable matter in contact 
with the wood of the cylinder, which said cylinder is strengthened as 
described, furnished with openings covered by wire screens, and internal 
rubbers and revolved upon journals secured to the wooden heads. 

1970, R. Lone, Liverpool, “ Fencing.” —Dated 12th July, 1870. 

This consists in the construction and application of bar iron for fencing 
and other like purposes, with one or both ends of the bar tapered or 
wedge shaped, and self-fixing or binding in rectangular slots made in 
the uprights or standards. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1916. F. J. Licer, Paris, ‘‘ Ironwork walls.”—Dated 7th July, 1870. 

This relates to the construction of iron walls composed of uprights, 
cross bars, braces, and muffies of double T, A U, and angle iron, the 
object being to effect the greatest amount of strength with tne least 
amount of material. The cross bars are formed of double T iron. The 
posts or uprights consists of A, or double Tiron. The braces are of A 
iron, similar to those of the posts.—Not proceeded with. 

1929. H. C. Crone, Islington, “ Window sash fasteners.”—Duted Tih 
July, 1870. 

The arm of the fastener has mounted upon it a sliding catch, which is 
pressed outwards, away from the axis of the arm, by means of a spring. 
In the quadrant, beneath which the arm passes, when the fastener is 
closed, a notch is formed for the nose of the catch to enter into; this 
prevents the arm being forced back from the outside. 

1962. B. M. and E. R. Garp, Ubana, U.S., ‘‘ Moulding bricks.”—Dated 
12th July, 1870. 

This consists in the arrangement of all the working parts of the 
machine upon a single shaft whereby they are driven, thus avoiding 
both gearing and unnecessary multiplication of parts, and also in placing 
the stationary parts around the same driving shaft, thereby reducing the 
size and cost of the machine, and securing strength with the least 
material. —Not proceeded with. 

1963. W. GorEHAM, Swanscombe, ‘‘ Portland ‘cement.”—Dated 12th July, 
1870. 


The chalk and clay are roughly mixed together in 4 wash-mill with a 
smaall quantity of water only, say from one-fifth to one-third of the weight 
of the whole. The product resulting from this operation is not a liquid 
but a mud, with coarse particles of undisentegrated chalk and clay 
interspersed throughout it. The inventor then passes this mud through 
a pair of millstones, such as are now used for grinding cement, after it 
comes from the kilns, aud thereby thoroughly comminute and mix the 
whole. The mud is then immediately transferred to the drying stoves 
or chambers without being poured into the reservoirs or backs, and the 
dried slip is then burnt in kilns. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, dc. 
1940. A. Pierre, Paris, ‘‘ Breechloaders.”—Deted 8th July, 1870. 

This relates, First, to a hanical bination by which the breech- 
chamber is opened and the cartridge case extracted by one motion of the 
hammer ; Secondly, to a hanical bination by which the breech- 
chamber is closed and the hammer is brought to the cocked position by 
the introduction of the cartridge. 











Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufacture of Dress, &c. 
1918. J. Kraus, J. Revaer, and G. Ruer, Paris, ‘‘ Smoothing iron.”— 
Dated 7th July, 1870. 

The improvements consist in providing a smoothing iron with a furnace 
in its interior, comprising, First, an aperture for the admission of air for 
combustion ; Secondly, a grating or fire-bars for supporting the fuel, and, 
Thirdly, an escape for the products of combustion. With such an 
arrangement of parts the inventor is enabled to heat the iron to a suitable 
degree, which is regulated by the amount of air introduced below the fire- 
bars for increasing or retarding the combustion.—Not proceeded with. 
1827. E. Baupor, O. pe Neoriv, J. Farinaux, and E, Roerrcer, Lille, 

“ Combination locks.” —Dated 7th July, 1870. 

The entrance or keyhole of the lock consists of a tube, which may be 
termed the ‘‘key tube,” the inside of which is square or polygonal, and 
contains four or other number of canete or polygnal bars, which are 
capable of a sliding motion in the tube, the said bars being depressed as 
required by means of a key, consisting of a handle fixed to a ring, the 
interior of which is square or polygnal, so as to contain short bars or bits 
corresponding in shape and number with the sliding bars aforesaid. The 
said short bars or bits are capable of adjustment as hereinafter described, 
and are fixed in position by means of a set screw. Upon the lower ends 
of the bars in the key tube are projections to prevent their being drawn 
out of the tube.—Not proceeded with, 

1934. F. W. Roperts, Blaby, ‘‘ Preserving corset edges.”—Dated 7th July, 
1870. 


This consists in the adaption to the spring or busk of these articles of 
a small metallic or other shield or disc which is to surround the pin or 
stud over which eye or other fastening is placed, for the purpose of con- 
necting the two parts of the spring or busk together. The object intended 
to be effected by the appli or use of this shield or disc in the man- 
ner proposed is to prevent the eye from chafing and wearing away the 
fabric with which the springs or busks of corsets, stays, and other simi- 
lar articles are covered. 

1943. M. A. Baupit, Paris, ‘‘ Buckles,”—Dated 8th July, 1870. 

This consists in cutting pieces in such a form that they may be used 
indiscriminately for either part of the buckle. In this jway two pieces, 
exactly alike, subjected to the same cutting out tool, stamped in the same 
mould, and impressed with the form and engraving thereof, will fasten 
together or clasp on into each other and will form an entirely novel sys- 
tem of buckles.—Not proceeded with. 

72. 8. Putney, Gray’s Inn-road, ‘‘ Anti-vibration apparatus.”—Dated 

12th July, 1870. 

T™%s consists of a back support extending upwards along the region of 
the epine to a little below the shoulder blades, at which point are con- 
n ‘padded arms passing under the armpits, and also forming an ad- 
ditional support for the shoulders. These padded arm rests are carried 
on the ends of upright bars which are made adjustable in length to suit 





1954. M. H. Witey, Boston, U.8., “ Oil cabinets.” —Dated 9th July, 1870. 

This consists in so combining and arranging the oil tank, the pump, and 
vent tube or waste receiving orifice, with a sink or enclosure, or with the 
latter and one or more compartments for holding lamps, chimneys, 
wicking, or other paraphernalia required in trimming or prepariag lamps 
for use or vessels for lubrication, so aa to form a neat, compact, and 
useful piece of furniture. 

1977. W. J. ScHLESINGER, Old Broad-street, “‘ Washing plates, d&c.”—Dated 
13th July, 1870. 

One form of machine consists of a wooden case or box, supported on 
standards and lined with zinc or galvanised iron or other suitable metal, 
forming a bath and containing a tray,basket, or receptacle for the article. 
This is constructed of openwork, with cane, wood, or strips of 
metal as most convenient, and reaches from to end of the bath, and 
is of nearly equal width with the case, leaving a space on each side and 
end for the motion of a rotating paddle or dash, which consists of two 
bars of wood or metal set at the extremities of two spoke arms, one at 
each end of case clear of the inner tray, but a further series of paddles 
maybe used if required 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cement, Paint, Manures, &c. 

1926. C. Houste, Southampton-buildings, “‘Crucibles for glass furnaces.’ 

—Dated 7th July, 1870. 

Instead of forming the pots by hand, as done formerly, a mould is used 
for this pr , into ped 9 the mixture is pressed by means of steam, 
| or otherwise. The inside of the mould is lined with close woven 
inen, felt, or other filtering material that allows water only to pass 
through. Being under constant pressure, the water in the mixture is 
forced through the filtering material into canals, which — it ~—— 
from the mould, so that when the mould is filled the so-formed pot 
be of a dry and firm substance, ready for the further processes. 

1935, J. BucHanan and 8, Vioxness, Liverpool, ‘‘Kilns.”—Dated 8th ‘July, 


1870. 
This invention relates to that class of kilns in which the retorts, pipes, 
or other vessels, for containing the bones or other animal matter, or the 
h 1 to be subjected to the action of heat, are disposed in a vertical 
or slightly inclined position, and has for its principal objects, First, to 
expose the external surfaces of the said retorts, pipes,’or vessels, to the 
same heating influences, «nd hence to produce charcoal of uniform 
quality; and Secondly, to prevent distortion uf the said retorts, pipes, or 
vessels and render them more durable. For these p the inventors 
give to the retorts, pipes, or vessels, which may be formed or con- 
structed with central, annular, winding, or other spaces, a rotary or 
alternating motion on their vertical or slightly inclined axes, or dispose 
these in groups and cause them to revolve round a central axis either 
without or with a motion of rotation on their own axes. 
1937. R. Hurcninson, Glasgow, “ Bleaching oils and fats.”—Dated 8th 
July, 1870. : 

This consists simply in keeping the oils or fats in a heated state for a 
length of time, and withs large’a surface as is‘conveniently a, 
exposed to the air or to both air and light. The oil or fat may be heated 
in shallow open tanks heated by steam or hot water pipes, or jackets, or 
by flues ; a moderate heat is sufficient, such, for example, as 180 deg. 
Fah., but it may be varied on the colour or condition of the oil or fat.— 
Not proceeded with. 

1942. W. G. Jackson, Dockhead, ‘‘ Cordials.” —Dated 8th July, 1870. 

This ists in th bination of certain essential elements universally 
acknowledged as the most restorative, invigorating, and nutritive, 
namely, milk, honey, and spirit. The inventor either combines the 
saccharine element (honey) with the lacteous element (milk) or the 
saccharme with the alcoholic element (spirit), and compounds the whole 
together. He first prepar e lact 1 t by d g or 
evaporating in vacuo, true rich naar the consistency of paste at a 
temperature not exceeding 100 deg. Fah.~ 
1949. P. Spence, Manchester, ‘* Treating Siubage.” —Dated 9th July, 1870. 

This consists in treating sewage with a certain compound, whereby it 
is deodorised and subst. are precipitated which are useful fertilising 
agents. The compound the inventor ew coreists of sulphate of 
alumina, alum, and persulphate of iron. e .aethod he proposes 
to employ for obtaining this pound is w calcined China clay or 
analagous substance, and to avail himself of the mother liquor arising 
from the alum manufacture, which mother liquor contains alum in some 
cases, freesulphuric acid, and sulphate of iron. This gives rise to sulphate 
of alumina by bination of the acid with the clay, but leaving silica 
and some other matters. —Not proceeded with. 

1952. W. Marriott, Huddersfield, “ Iron salts.”"—Dated 9th July, 1870. 

The inventor takes hydrated peroxide of iron in a ‘powdered state, 
either native or artificially precipitated, and adds to the same the quantity 
of sulphuric acid requisite to bring the iron into thestate of persulphate. 
He thoroughly mixes the materials and so obtains a dry, powdery pro- 
duct consisting mainly of persulphate of iron. He treats this product 
with water and so obtains a liquor, to which he adds sulphate of ammonia 
or sulphate of potash and then crystallises the iron alum from the solution 
of the mixed salts. 

1967. E. C. MaiL.et, Paris, “‘Carburetting gases.” —Dated 12th July, 1870. 

The improved apparatus is composed of a box of suitable metal of any 
convenient form, serving as a reservoir for the liquid, several cylinders 
(also of metal) placed in pairs and communicating with each other either 
below or above, the upper ends of the said cylinders being perforated 
with small holes and covered by a dome-shaped cap. These cylinders or 
compartments have two bottoms, the upper one perforated and the lower 
one plain and provided with vertical tube ; lastly, they are filled with 
pumice stone broken into pieces about the size of a nut, or'with any other 
spongy matter which is unalterable by contact with the liquid employed. 
The above-named compartments being placed in two rows, each row is 
connected by pipes to a small receiver. Two other cylinders or compart- 
ments, having a single bottom and capable of being opened at the top, 
are filled with cotton wick not pressed closely ; they communicate with 
each other, and one of them is in communication with one of the nearest 
of the compartments referred to, the other being provided with a tube 
and tap to allow the gas which it receives to escape.—Not proceeded with. 
1969. N. C. Maximos, Liverpool, “ Drying malt.”—Dated 12th July, 1870. 

The inventor claims the diaphragm or oblique floors dividing 
the apparatus intoa series of chambers, one above the other ; Secondly, 
the croular carriers mounted on their vertical rotating shaft divided 
into sections ; Thirdly, introducing currents of hot or cold air, or a 
combination of hot and cold air at various temperatures, regulated 

ding to ci t into each separated chamber. 


1973. J. A. Correy, Lincoln’s-inn, ‘‘ Treating copper.”—Dated 13th July, 
1870. 
This consists in the ee of ba method | metiiins the 
q of t re 5 


























htaind 


heat an ng any req legree P Or ing, 
baking, and drying of substances, by causing heated oil, fat, fin, or 
other similar subst. to circulate through or around a cylinder con- 
taining the substance to be heated.—Not proceeded with. 
1974. D. A. Fyre, Manchester, “ Preparing paper pulp.”—Dated 13th 
July, 1880. 
The ieventa potetomy makes use of the action of chlorine gas, and 











| the object of the invention is to reduce the cost of the —— of 


this chlorine gas, both in the pre: tion of paper pulp and in the treat- 
ment of the substances or mate used by the man uurers of paper, 
and for this p he makes use of an apparatus to recover the greater 
portion of the chlorine gas eliminated from the chlorine solution ; as for 
example, from the solution of oxychloride of calcium, during its action 
on the materials which are in process of treated therewith, or 
otherwise to recover the ter portion of the chlorine gas after it has 
acted on the said mate: 





a Mlestee Maret Apparatus, 
Including Electric, Magnetic, - ic 
"Hlectrical Apparatus, and Galvanic Batteries. . 
1917. E. L. C. pD’Ivernois, Paris, “‘Blectric light.”—Dated 7th July, 
1 


0. 
This consists in dividing the current into two or more smaller separate 
currents, acting in combination for producing the light. The inventor 
effects this by making use, instead of the ordinary. pair of carbon 
electrodes or carbon points, between which the voltaic arc is farmed by 
the effect of the pace mom of the current through them, of any suitable 
larger number of such electrodes, situated in sucb a manner, respect 
to each other, so as to cause the voltaic arcs develo by them, of 
si int ting each other; besides the source of electricity itself 





the person using them. Both the side barsand back su are 
at bottom toa or band, encircling the waist the wearer, the 
whole being secured in position on the body by suitable straps or bands. 
This apparatus is to be worn when travelling in railways, and will be 
found to relieve the wearer from the di vibration so injurious 
to delicate travellers.—Not proceeded with. 











the drill around guide pulleys on the ig of the in 
suitable positions, and thence around horizontal chain wheels or pulleys, 
disposed one at either side at the back of the drill. The spindles of the 
horizontal chain wheels or pulleys are provided with suitable hand levers 
fitted with di ting clutches, by which levers the attendant (stan 
immediately behind one of the rear or carrying wheels) may guide the 
drill in a perfectly ee line, or turn it ~~ direction desired, by 
simply rotating one or other chain wheel or pulley, and so exerting a 
tractive force on one or other portion of the cord or chain to steer the fore 
carriage in the direction required, 








1975. C. MoseLey, Manchester, “‘ Billiard table cushions.” —Dated 13th July, 
1870 ° 


This consists in manufacturing and constructing the cushions of bil- 
liard tables of cellular or hollow moulded vulcanised india-rubber, 
whereby the elasticity of the natural india-rubber cushion at present in 
use is o ed, with the advantage of not being affected by the tempera- 
ture of the atmos; ; the degree of the elasticity may be modified or 
increased by the shape or size of the cell or cells which are formed by 
means of a core or cores of the desired shape and size. 





or ting 
may be divided so as to give rise to several se te currents ous 
sieeabiemevesly ; thus, for instance, the galvanic battery may be divid 

into two or more smaller batteries ; or, instead of one large magneto- 
electric machine, two or more smaller ones may be made use of simul- 


taneously.—Not proceeded with 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1885. F. L. Rovepino and H. Boucuer, Holloway, “‘ Faggots.” —Dated 4th 
July, 1870. ; 
This cies to a novel construction of fire igniter formed of three 
pieces of wood or other material arranged as a.triangular tripod, earh 
piece overlying and underlying another, and bound together at each 
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angle by string or wire, and a strip of paper, rag, or wood shaving, being | 
encl at one of the angles for purpose of ignition ; the triangle, after 


being dipped in melted pitch, resin, or other inflammable matter, is com- 
plete for use.—Not proceeded with. | 
1ssZ C. Hotcrort, Tipton, ‘‘ Minecages.”—Dated 2nd July, 1870, | 
The inventor makes the guide rods of a series of lengths of bars of | 
wrought iron rolled of a channel or trough-form in cross section, and also | 
of a series of short flat junction bars of wrought iron. The lengths of | 
channel bars and junction bars are joined together to form a continuous | 
length by means of rivets or rivets and screw bolts. Each guide rod is 
made of a ladder-form, that is, it consists of two parallel sides running 
from top to bottom of the mine shaft, the said sides being joined 
together at short intervals by cross bolts, the heads of which and their 
riveted ends being situated in the channels or troughs of the bars of 
which the said sides are made, the trough sides of the bars being situated 
outwards. The cross bolts described constitute the stops with which the 
safety mechanism of the cage hereinafter described engages to support | 
the said cuge in the mine shaft. Around the cross bolts, and bearing | 
against the inner sides of the junction bars, are tubular distance pieces, 
by which the said junction bars are supported the required diBtance apart. 
The inventor uses a guide rod, constructed as described, on opposite sides 
of the mine shaft, the upper end of the said bars being connected to a 
support by means of caps provided with elastic washers, by which the 
guide rods are made capable of slightly yielding. 
1893. S. Jacopsonn and F. Massty, Paris, “ Frames for portmonnaies.”— 
Dated 4th July, 1870. 

The frames are made by stamping, the ordinary joint being entirely 
suppressed, and the hinges being compressed or stamped from the 
material forming the frame ; grooved or double-angle frames with hinges 
are thus obtained without soldering or brazing.—Not prooceded with, 

1907. J. Ropertson, Nitshill, ‘‘ Making tubes.”—Dated 6th July, 1870. 

The nosing is effected without requiring a special heating of the plate, 
the plate being submitted to the improved apparatus either on leaving 
the last pair of plate rolls or just before it is entered into the drawing die 
or bore, and has been freshly heated for that purpose. 








ROLLING SBOCK ON THE RAILWAYS OF GREAT 
BRITAIN. 


IN carrying out the promise we made last week, we now publish 
at pages 74 and 75 an elaborate tabular return of rolling 
stock on the railways in England and Wales, prepared by the 
Volunteer Railway and Engineer Staff Corps, for which we are 
indebted to Lieut.-Col. Manby, Adjutant. A curious error will be 
found in the column referring to tank engines, the number of 
which is given as seventy-one only. The returns will in future be 
issued every six months, and it is certain the error cannot be 
repeated by so competent a staff. 








ROAD-MENDING AND CRUELTY TO ANIMALS.—On Wednesday 
last the magistrate at Marlborough-street was asked by the Society 
for the Prevention of Cruelty to Animals to issue summonses 
against Mr. Charles Lowe, assistant surveyor of Marylebone, and 
Mr. William Green, foreman of the works, for causing cruelty to 
horses. This application was founded on the 2nd section of 12 
and 13 Vict., cap. 92, for causing horses to betortured. The road- 
way extending from Regent-circus, Oxferd-street, to Margaret- 
street had been repaired with granite chips six inches in depth, 
and the surveyor, for some reason or other, had caused larger 
chips than usual to be placed in the roadway in a rough state, 
nothing being done to crush them so as to enable horses to pass 
over the road with comfo::," Mr. Newton considered it was a very 
proper case to be tried, and granted the summonses. Weare glad 
to see that the state of the streets is now considered a fair subject 
for magisterial i»terference. 


Mr. ROBERT & 4iaM, AUTHOR, ‘JOURNALIST, ARCHITECT, 
AND CrIviL ENGINEER. — Many of our readers have probably en- 
countered, and most must have more or less acquaintance with, the 
** History of the Steam Engine,” by “‘ R. Stuart;” the very attrac- 
tive ‘‘ Historical aud Descriptive Anecdotes of Steam Engines,” 
by ‘* R. Stuart;’the “* History and Artof Warming and Ventilating 
Rooms and Buildings,” by ‘* Walter Bernan;” the elaborate history 
of manufacturing in England in Weale’s; ‘‘ Papers on Engi- 
neering ”—all most pleasantly written, profusely illustrated, and 
embodying immense research. But few are aware that the “R. 
Stuart” and ‘“‘ Walter Bernan” are simply the noms de plume 
replacing the real name of R. Meikleham; and that this probably un- 
rivalled technieal archzologist, this pleasant populariser of science, 
is now in his eighty-fuurth year, and in a state of utter destitution, 
Mr. Robert Meikleham began life as an architect, and has also 
been engaged in engineering work. In 1819, for instance, he built 
the Royal Baths at Ramsgate, in the construction of which he, 
for the first time, proposed for the large swimming basin the 
use of cast iron plates for its lining, instead of the much 
more costly marble actually employed. For years he has been a 
voluminous contributer to the older technical periodicals and 
encyclopedias. Besides the three works already mentioned, he 
is the author of fifteen others, amongst which we may note 
**Practical Observations on Ventilating and Warming Public 
Edifices,” &c, (1829) ; “A Dicti y of Architecture,” by “‘“R. M. 
Stuart ” (1830) ; ** Popular Introduction to the Principles of Archi- 
tecture,” by ‘RK. Stuart ;” and a yet uncompleted “‘ Dictionary of 
Architecture and Engineering.” Since 1858 Mr. Meikleham has 
been employed by the Commissioners of Patents in abridging 
patent specifications of various subjects. The most important of 
these is the series relating to the steam engine, the introductory 
portion of which is of very great historical value. For the last 
two years, however, Mr. Meikleham’s great age and enfeebled powers 
have made impossible the continuation of such work by him. 
It is sad, indeed, to see such a close of an unusually prolonged, 
industrious, intellectual, and honourable life; one during 
which he has succeeded in buttering other people’s bread 
with his brains, but has not been able to secure a crust for his old 
age. We are reminded of other writers of a somewhat similar, if 
in some respects inferior kind, such as the late Robert Armstrong, 
Templeton, and others. In every way unlike sensational novels, 
such works require much time in Y pe ge appeal to a neces- 
sarily narrow circle of readers, and produce returns utterly inade- 
quate to the thought, time, and research spent on them. The 
irony of destiny and the senselessness of our institutions are ex- 
emplified when we see in this very Patent-office the Attorney- 
General and the Solicitor-General annually dividing ten thousand 

unds between them of the money wrung from unhappy 
inventors in return for parchments absolutely valueless beyond 
the choice privilege they embody of a fatal ability to augment 
the very same lawyers’ fees by costly law suits. A_ short 
statement of the life and works of Mr. Robert Meikleham 
is now, we believe, in the hands of the principal secretary of the 
Lord Chancellor, in order that Lord Hatherley may be able to 
attempt to obtain a pension for Mr. Meikleham on the Civil List. 
We have little hope of such a favour from the present Government. 
Mr. W. E. Gladstone, with his enormous power for the assimilation 
and generalisation of facts, to be afterwards secreted in floods of co- 
pious oratory, has given very slight, if any, proofs of his being able 
to recognise such peculiar merits as those developed in Mr. 
Meikleham’s career. However, a pensioner suffering from the 
chronic and incurable malady of four score and four years will 
not have much time-to pick up many of the crumbs that might 
be allowed to fallto him by an Administration economical indeed of 
quill pens, but wasteful of the energies and prestige of the country. 
For the last few months Mr. Meikleham has been supported by a 
small weekly allowance out of a subscription charitably got up 
amongst the clerks of the Patent-office. This is now exhausted. 
His wants, and those of his wife, are consequently so pressing, 
that Mr. Woodcroft, F.R.S., the Superintendent of Patents, &c., 
has not merely raised afurther subscription amongst the out-door 
employés of his department, but has expressed his intention of 
acknowledging in the pages of THE ENGINEER any further con- 
tributions. In his behoof he can be addressed in the way indi- 
cated by us every week at the end of our “* Patent Journal,” as 
shown on the second column of page 83 of our present number. 





THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


FINISHED IRON : Dearth of orders—PiG tRon: Free make: Prices 
—HEMATITE IRON—IRONSTONE : T'he output in Northand South 
Staffordshire—Coa : Activity at certain collieries: The quantity 
exported — THE CANALS BLOCKED UP—A MILL AND FORGE 
UPON THE SIEMENS’ PRINCIPLE—EXTENSION OF BESSEMER APPA- 
RATUS—THE FAILURE OF FANSHAW AND YoORSTON: The agree- 
ment fallen through—THE SMALL ARMS AND CARTRIDGE AND 
AMMUNITION BRANCHES—GALVANISERS—BOLTS— HINGES—MAL- 
LEABLE CASTINGS—JAPAN GOODS—THE TIN-PLATE WORKERS AND 
THE ORDERS FROM THE FRENCH GOVERNMENT--TIN-PLATES— 
HOLLOW WARES-—THE TENDENCY OF METALS—RAILWAY ROLLING 
STOCK—BIRMINGHAM BANKING COMPANY—SOUTH STAFFORD- 
SHIRE WATERWORKS—THE STEAM ROAD ROLLER, - 


THERE is a dearth of orders at the ironworks in this part of the 
kingdom. Trade is much less active now than before Christmas. 
That mills and forges should be fairly supplied with orders is an 
exception. The great bulk have notspecitications enough to keep 
them in half-time. The depression is most felt where the quality 
is not of the highest ; yet the makers of a first-class product are 
in several instances doing only very little work. Their experience 
is that other makers more pliant than themselves in respect of 
prices are taking the orders where price is the question. 

As a rule, however, it is not a question of price just now. There 
is absolutely little or no tone in the trade. Nearly every kind of 
the general qualities of iron can be had cheaper now than before 
the rise in price of £1 a ton in November last year. 

Pig iron is being made as freely as before, but stocks are accu- 
mulating at the furnaces to a larger extent than is desired by the 
pig makers. Cinder pigs are quoted from £2 15s. to £3 2s. 6d. ; 
hot blast, all mine, is selling from £3 12s. 6d. to £3 17s. 6d. ; and 
cold blast, £410s. to £4 12s. 6d. There are now ninety-five 
furnaces in blast in South Staffordshire, of which two-thirds are 
making mine-iron from native produce chiefly. Upwards of sixty 
furnaces are turning out best iron. The prices of this iron are not 
so good as they ought to be considering that hematite is so dear. 

Hematite iron keeps in much favour. The Barrow Company 
have sold their whole make for a twelvemonth. Their current 
quotations are still £4 2s, 6d. to £4 5s, 

Ironstone is selling fairly, but prices of native are low. Our 
annual output is estimated at 700,000, just double the quantity 
credited to this district by the keeper of the mining records in 
his last statistics. 

The North Staffordshire iron trade is quiet, but in a slightly 
better condition than South Staffordshire. More is being done 
there in ship plates and girder plates, with merchant bars and best 
rails for export. The total get of ironstone throughout the North 
Staffordshire coal-field is estimated at 1,330,000. Mr. Hunt sets 
it down at 600,000. Where the collieries are served principally 
by railway a brisk trade is being done throughout Staffordshire 
and East Worcestershire. By railway and canal we send away 
from that coal-field over 2,500,000 tons, and not 1,623,645 tons, at 
which our export is set down in the last ‘* Mineral Statistics.” 

By the continued severity of the weather the canals are blocked 
up. Neither to the north nor to tie south can anything be sent 
by water from this district. The ice boats have been again at 
work, but the long boats cannot follow. Nor are the railways able 
to do the carrying that is demanded of them within anything like 
reasonable time. For instance, we learn of some goods having 
taken ten days to get to Liverpool. As to the canal, by the aid of 
the ice boat three laden boats got intu this district a day or two 
ago, after taking five weeks to come less than eighty miles, 

The Patent Shaft and Axle Tree Company, owing to the growing 
demand for steel rails and tires and axles, are greatly increasing 
their Bessemer apparatus. 

The conditional agreement between Messrs. Fanshaw and 
Yorston, of Tipton, and their creditors, previously announced, has 
fallen through by reason of the inability of the landlord of the 
works and the proposed new tenant to come to terms. ‘The estate 
will therefore be realised next Tuesday. The arrangement 
between Mr. Fanshaw and his creditors hoids good. 

On behalf of the newly-established ‘‘ Westley Richards Small 
Arms and Ammunition Company, Limited,” we understand that 
the extensive cartridge and a . munition business of Messrs, Lud- 


the plant and premises at Witton, some fifty acres of land at Pul- 
brook Mill, Perry Barr, which have been recently taken by Messrs. 
Ludlow as a site for the erection of new works. The new con- 
cern, therefore, embraces extensive operations, not in small arms 
alone, but likewise in ammunition, the output of both of which 
will soon, therefore, be very considerably increased. 


and it will remain so for some time ; but the future is looked for- 
ward to with less excitement than before the armistice. 

We learn here with some interest that the machinery for the 
production of the new Martini-Henry rifles is being ordered, and 
the manufacture will be proceeded with as soon as the new plant 
is ready. The factory at Enfield will be kept at work in the 
interim with the present gear upon a further supply of Sniders. 

The galvanisers have been doing a fair amount of work in com- 

leted articles, but they have been only quiet in sheets. For the 
atter a better inquiry will soon be experienced, chiefly from 
Australia and Canada. 

The lockmakers are slightly improving asthe month opens, but 
in other than the very cheap branches very little has been done 
thus far in the year. 

Bolt makers have done pretty well. Those engaged upon the 
South American samples have been very busy. Hinges have been 
quiet, 


been only dull during January. 

The japanners have had only a quiet month of it. This, how- 
ever, is no exception to the general run. January must be set 
down as a quiet month in this department of our industries. 
Nevertheless firms having connection with London on the one 
hand, and South America on the other, have not been in a worse 
condition than they had expected to be. 

The tin-plate workers atter they had completed, towards the 
close of the year, the great orders they had in hand for France, 
were getting very slack, This year was not a week old before the 
people in the provinces, determining to make additional efforts to 
save their country from the necessity of capitulating, gave out 
other orders again for tin goods required by the soldiers whilst 
camping out. Notably three of the first firms in Birmingham, and 
four of the same class in Wolverhampton, at once got again into 
active operation, and were working away at orders, embracing tens 
of thousands of articles, when the news of the presence &!. M. 
Jules Favre at Versailles reached this country. In their undea- 
vour to get the goods out of hand with as little delay as possible, 
firms, directly they obtained the new orders, began at once to 
advertise for additional hands. As many as seven firms were ready 
to put on more workmen. The effect of this upon the artisans 
engaged may be imagined. They were getting between £2 and 
£3 per week; but they at once went in for a rise of 9d. 
upon goods for which they were being paid 3s. The masters 
were compelled to give the money. Nor were they satisfied 
with this success. At the time that it seemed likely that the 
ery would not be required they were moving for a further 9d. 

at they would have succeeded is somewhat doubtful. e are 
inclined, however, to think that they would. But the game is 
now up, unless a very different turn in affairs should quickly take 
place. The employers will not go on with the work to any con- 





siderable extent until further information is received. They 





have, however, been assured that their goods will be taken, and the 
assurance has been made in the past day or two by the agent in 
London who is representing the French Government in England. 
The money is lodged in London, and the information of additional 
men hating just been em in the provinces strengthens the ex- 
pectation that in the end there will be no quidbling. Hereand there 
manufacturers, before they took the caleen, stipulated that the 
goods should be accepted whether the war closed or not. Such 
has been the demand that one employer has kept 100 men at this 
work exclusively ever since it has been in the market. 

The tin-plate makers have, of course, been benefited by the 
demand for tin goods. It and the demand from Canada and the 
United States has kept them steadily occupied, and has enabled 
them to keep up their prices, which are now from ls. to 2s. a box 
higher thanthey were before the Gloucester meeting. I. C. char- 
coal are now from 28s. to 30s. a box. 

Hollow wares have experienced a steady trade, chiefly for home, 
but with a fair inquiry for America. 

The brass founders have not been busy, and their profits have 
been less this month than last, owing to the slight advance in the 
price of copper. 

_ Metals, however, with one exception, have all tended downwards 
since the prospects of peace have seemed nearer. Tin, for 
instance, is declared down officially £2 a ton. The exception is 
spelter. On Wednesday that metal went up 15s. 4 ton. This 
change is due to the fact that the French manufacturers of bronze 
and the like are large consumers of spelter. 

Like the operatives at the tin-plate working establishments, the 
gun-lock filers were taking steps, when Paris was under siege, to 
secure high wages. Since the war has broken out they have 
doubled their scales. With this they were not content, they were 
asking for more. Nor is the course they pursued at all surprising, 
seeing that gun lock filers were being advertised for very freely. 
But the prospects of peace, such as theyare, have stopped the men’s 
movement. Already I hear of reductions having to be accepted. 

The Railway Rolling Stock Company held their thirty-fourth 
half-yearly meeting in Wolverhampton on Tuesday afternoon. The 
six months, like some two or three other similar periods going be- 
fore, have not been so prosperous as up to eighteen months or two 
years ago. Nevertheless, the company has been able to declare 
the customary dividend of 12 per cent. per annum. 

The Birmingham Banking Company (Limited) are declaring a 
dividend at the rate of 15 per cent. per annum. 

The South Staffordshire Waterworks Company are issuing an 
exceptionally favourable report. They divide 4 per cent. and carry 
good amounts to recouping funds. 

The steam road roller which the town council of Birmingham 
authorised their Public Works Committee to hire for a period of 
six months is now being used upon the streets of the borough, and 
is occasioning a large amount of interest. There seems every 
reason to conclide that it is doing its work satisfactorily, The 
roller is manufactured under Clark and Batho’s patent, with 
certain improvements by Mr. Batno, and consists of a low, pon- 





low, of Witton and Birmingham proper, has been purchased. It is | 
further understood here that the purchase includes, in addition to | 


In all these departments trade is very brisk in Birmingham, | 


The numerous malleable castings demanded by the builders have © 


derous machine, with a driving wheel on each side of the boiler, 
and a guide roller in front. This guide roller is composed of three 

separate portions or wheels, each working separately on the axle so 
| as to allow of freedom in turning; and the front wheel is mounted 

on aturnable frame by which the machine is steered, the chain 
being operated upon by a lever, which is worked by a spiral screw, 
| Over the bviler, which occupies an intermediate space between the 
| two driving rollers, are placed two cylinders, which are capable of 
working separately or together. The two driving rollers are 
turned by a pitch chain to which a disengaging clutch is attached, 
so that either driving roller can be driven independently of the 
other. There is also a reversing gear, so that the machine will 
work either backward or forward ; and so perfectly is the whole 
mass under control that it turns the sharpest corners with the 
greatest ease. The weight of the machine is about twenty-five 
tons, and the rollers cover a surface of about nine feet. It is 
worked by two men, the driver and the steersman. 

A mill and forge is about to be laid down on the Shropshire side 
of this district for the making of wire for screws. The whole will 
be worked upon the Siemens process of gas furnaces. The 
apparatus is being made by the Lillesball Co., by whose engineer 
(Mr. Lloyd), and Mr. Siemens improvements have for these works 
been. designed that will greatly increase the value of the Siemens 
process, and it is hoped effectually remove obstacles in the 
working of the converters that have hitherto proved somewhat 
irksome in certain cases. Thus the Shropshire apparatus will 
prove an advance upon even the splendid machinery just laid 
down at Blochairn Ironworks in Glasgow. The works are in- 
tended for Mr. Nettlefold, the celebrated screw maker of Birming- 
| ham. The works will be situated not far from the existing 
| Trench ironworks on the Shropshire Canal, but a branch of the 

London and North-Western Railway will likewise run on to the 
| premises, 











A MEETING was held in the Town Hall, Stranraer, on Friday, 
the 5th January, to discuss the advisability of establishing cheese 
factories in the county on the American system, and a committee 
| was appointed to inquire into the details regarding the manage- 
| ment of the Derbyshire cheese factories, and to report at a future 
; meeting. 

New SreaM LAUNCHES IN TASMANIA.—By the barque Runny- 
| mede, which arrived in port on the 25th December, from London, 
| a beautiful modelled screw-launch came out to the order of Mr. 
| David Lewis, which will be placed in the trade between Hobart 
| Town and Kangaroo Point in a very short time. She is named the 

Eclipse, and was launched from the works of Messrs. Yarrow and 

Hedley, Poplar, London. She is 40ft. in length by 8ft. beam, and, 
| from her appearance, she should prove a good sea boat, and will 
| fast through the water ; about thirty persons can be conveniently 
accommodated, a little cabin being reserved forward for ten per- 

sons. The launch is a teak built boat sheathed with copper, the 
machinery is of the simplest description, and it is placed as far aft 
as was deemed advisable ; the crew (consisting of two), one at the 
helm and one to stoke, will be quite sufficient to work her, whilst, 
as there will be great economy in the matter of fuel, the expendi- 
ture is estimated not to exceed £1 perdiem. She weighs altogether 
with her machinery a little over four tons. It is expected that 
the trip between Hobart Town and Kangaroo Point will be accom- 
plished in thirteen or thirteen and a-half minutes. The Eclipse 
was shipped entire on board the Runnymede, and carefully 
secured on deck between the fore and main masts, and not the 
slightest damage has been sustained by her during the voyage. 
This beautiful little launch made her trial trip on Wednesday last, 
the result being highly satisfactory. After our reporter left the 
Eclipse it was decided by the party on board to try her speed 
against the Enterprise and Kangaroo steamers in a race from the 
wharf to Kangaroo Point. The first came off with the launch 
Enterprise. The distance is two miles, and the course was run by 
the Eclipse in twelve minutes, and by the Enterprise in thirteen 
and a-half minutes. On the return run the Eclipse allowed both 
toget away before her. She made nothing of passing the Kangarooo 
in two or three minutes, and very soon caught the Enterprise, and 
passed her before she reached Rosny Point. It was observed by 
old travellers on the ferry that extra steam was put on the older 
boats so as to give them a fair chance. The result was, however, 
in favour of the admirable build of the Eclipse, and she is only 
about half the power of the Enterprise. Our colonial builders 
will take a lesson from this trial, that high speed does not alone 
depend upon the steam power, but most materially on the fine 
lines of the vessel herself. It is clear that, with equal pressure of 
steam and the same nominal horse power, the Eclipse can outstrip 
the Enterprise, and it is essential in turning out this class of river 
steamers that the builder and engineer must thoroughly accord, or 
the talent of the latter in producing an engine that will give 
speed will be lost should the vessel in which it is placed be ill 
adapted to give it effect.--Zasmanian Times. 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


Tue CLEVELAND IRON TRADE.— THE NEW WORKS IN CLEVELAND 
—THE INSTITUTION OF MECHANICAL ENGINEERS AND MIDDLES- 
BROUGH SHIPBUILDING AND ENGINEERING—THE DOCKS AT 
MIDDLESBROUGH—THE MINES—PRICES. 


Ar the Middlesbrough iron market on Tuesday there was a larger 
attendance than there has been for two or three weeks past. There 
was a good deal of animation on ’Change. — The favourable news 
from the Continent and the general opinion that the armistice 
would be followed by a peace which would not be broken for some 
time, caused a better demand for pig iron. Several large parcels 
changed hands, and finally the market closed fully 6d. per ton 
higher than the previous week. P 

In the manufactured trade I am glad to hear that there is a 
further improvement. A Dutch contract for rails has been 
secured by a Middlesbrough firm, and the many inquiries which 
are coming to Cleveland will certainly result in several orders 
being placed in this district. The mills in Middlesbrough, South 
Stockton, Stockton, Darlington, Hartlepool, Sunderland, and on 
Tyneside are fairly employed. Shipbuilding iron is being turned 
ont as rapidly as possible on account of the briskness at the 
different yards on the northern rivers. ev 

All the new blast furnaces in the Middlesbrough district are 
rapidly approaching completion, the Ayresome, and the 
Lackenby ironworks especially, being in a forward state, Of the 
new finished ironworks, the Britannia and Jones Brothers, at 
Middlesbrough, will be soonest ready for operation. 

I am glad to say that the Mechanical Engineers have accepted 
the invitation of the Cleveland Institution of Engineers, to 
which I referred last week, to visit Middlesbrough in August. 
The ironmasters will join the Cleveland Engiveers in their 
efforts to make the coming visit in every respect a success. 

I hear that the iron shipbuilders on the Tyne, Wear, and 
Tees are full of orders. The engineers in the North of England 
are busier. For marine engines there is such a demand that 
better prices are being obtained. Bridge work is still scarce, but 
there is more activity in general engineering. 

The new dock at Middiesbrough is being vigorously proceeded 
with. It will soon be ready for use. ‘ ; 

Throughout Cleveland the mines are working exceedingly well, 
and the total yield is enormous. The demand, however, is so 
great that the supply, large as it is, fails to meet it, and new mines 
will shortly be opened in the Guisbro’ district. The collieries in 
South Durham are kept very busy. and send regularly down the 
Darlington line thousands of tons of coal every week to the blast 
furnaces at Stockton and Middlesbrough. . 7: 

The prices are as follows:—Pig iron: No. 1, 51s.; No. 2, 49s. 6d.; 
No. 3, 47s.; and No. 4, 46s, The prices of manufactured iron are 
as follows :- Common bars, £6 12s. Gd, to £6 14s. ; bent or cable 
iron, £7 2s. 6d. to £7 5s.; best best, £8 2s. Gd. to £8 5s. ; ship 
plates, £7 15s, to £7 17s. Gd. ; boiler ditto, £8 10s. to £8 12s. Gd. ; 
angle iron, £7 to £7 2s. 6d. ; rails, £6 5s, to £6 10s. ; light rails for 
collieries, £6 12s. 6d. to £9 14s. ; slit nail rods, £6 12s. 6d, to £7; 
puddled bars, £4 10s, to £415s, On wagons at works, four months’ 
bill or cash less 24 per cent. 

On Saturday evening a paper was read before the Iron Trade 
Foremen’s Association, on testing the various qualities of cast 
iron, by Mr. Angus Macpherson, C.E, F.RS. Mr J. M. 
Oubridge, president of the association, occupied the chair. There 
was a full attendance, and a few strangers, who joined in the 
very animated discussion that followed the reading of the paper. 
After a vote of thanks had been unanimously accorded to Mr. 
Macpherson, the discussion was adjourned till next meeting. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE—EXPORTS OF PIG IRON AND 
MACHINERY THE STRIKE IN THE MALLEABLE IRON TRADE— 
THE COAL, ENGINEERING, AND SHIPBUILDING TRADES—THE 


Guiascow WATER WokKS—THE MEMORIAL FOUNTAIN, 

WHEN the capitulation of Paris became known a little animation 
was shown in the Glasgow pig iron market, and prices advanced a 
little ; but since then the price has receded to almost the same 
figure at which it has stood for the past few weeks, buyers being 
still shy until the course of continental affairs has taken a more 
definite shape. At present the market is quiet at 51s. 74d. and 
51s. 7d., cash accepted. No. 1, g.m.b., 52s. 6d.; No. 3, 51s. 9d. 

The number of furnaces in blast remains the same as last week, 
namely, 127. 

The shipments of pig iron for the past week were : foreign, 
3430 tons; coastwise, 5103 tons ; total 8533 tons, against 9918 tous 
for the corresponding week of last year, showing a decrease of 
1385 tons. 

there were exported during the past week sugar making 
machinery to the value of £5850 ; rails, £2100; iron tubes, £428 ; 
about 515 tons of bar and plate irou, and about £2000 worth of 
galvanised iron. 

There being a considerable diminution in the exports as well as 
in the local consumption of pig iron for converting into puddled 
bar, without any corresponding decrease in production, of course 
stocks are accumulating. In the course of last year the quantity 
of pig iron used in malleable ironworks is estimated at 208,000 
tons, and if the strike continues the reduction in the consumption 
of ~ ae pig iron alone will beat about the rate of 4000 tons per 
week, 

The unfortunate strike in the malleable iron trade continues 
with unabated virulence, and the probabilities of an. amicable 
arrangement being come to between the masters and men seem less 
hopeful every day. 

Meetings of the workmen are constantly being held, and at 
most of them resolutions are passed expressive of determined 
resistance to the proposed reduction of wages. The strike has now 
continued in various localities for a good many weeks, but as yet 
no distribution of relief has taken place. As might be expected a 
great deal of destitution exists amongst the families of the puddlers 
and labourers, and the tradespeople who depend upon their custom 
are suffering grievously. 

It is reported that fully 11,000 persons have been thrown out 
of employment by the strike, and this number must have 
been very greatly increased by the extensive break-down of 
machinery which took place last week at Govan Ironworks. It is 
rumoured that the employers here have obtained the support of 
the English masters, who have agreed to manufacture their iron at 
the contract prices. If this be true, it is not at all likely that the 
men will be able to carry through the struggle to a successful issue. 
It is probable too that the Clyde shipbuilders, who are busy and 
must have their iron, will send their orders to the North of Eng- 
land markets if the mills remain standing here. 

The coal trade is at present as busyas it can well be, but masters 
are suffering considerably by want of the means of transit, as not 
only are railway trucks very scarce, but the canals are at present 
blocked with ice. 

The engineering and ironfounding trades are busy ; some of the 
former have begun to work double shifts. 

Shipbuilding on the Clyde is in a very prosperous condition. 
The launches during the past month have not been so numerous 
as might have been expected, but this is greatly due to the 
interruption to business which the new year holidays always 
occasion in January. Many of the yards have orders on hand 
sufficient to keep them well employed during all the present year. 








The orders, however, seem to have been somewhat unequally | 
distributed, one yard showing as many as ten large steamers on | 


the stocks, of an aggregate tonnage about 20,000 tons, while in 
several yards there are ouly one or two vessels on hand. 
The armistice and anticipated termination of the war in France 


have stimulated a deal of business in the purchase and charter of 
screw steamships for the conveyance of provisions from this 
country to France, and the result of this demand has been an 
increased activity in the negotiations for new steamers. Some of 
those shipbuilders who are not full handéd are gaid to have now 
secured a goodly number of new contracts. 

The Glasgow Water Committee have agreed to adopt the modified 
design of Mr. James Sellars for the memorial fountain to be 
erected in commemoration of the introduction of the Loch Katrine 
water into the city. Mr. Sellars hus been instructed to prepare 
specifications, working drawings, and schedules of ‘quantities, and 
has also been appointed to superintend the erection of the work. 
The cost is estimated at £1670. 

In the engineer's report of the state of the waterworks it is 
stated that the quantity of waterin store on the 2lst was suffi- 
cient for the supply of the city and the maintenance of the flow 
in the river Teith for J13 days. The Mugdock reservoir was at 
present nearly full, and contained twenty-one day’s supply for the 
city. The Gorbals reservoir contained ninety-nine days’ supply at 
the rate the works are now being drawn upon. The quantity of 
water sent into the city during the last quarter averaged 254 mil- 
lion gallons a-day from the Loch Katrine works, and 3,735,000 
a day from the Gorbals works—in all 29,235,000 a day. The 
average supply of the whole of 1870 was 28,340,000 gallons a day, 
being an increase of 1,225,000 gallons on the average of 1869. 

The covering of one of the aqueduct bridges on the Duntreath 
section with cast iron beams and cement, in place of the former 
wood covering, is completed; and another bridge will be proceeded 
with next summer. In other respects the works are all in good 
repair. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Movement towards improvement slow: Specula- 
tion on the probabilities of peace : Opinrons in regard to the war : 
Animution at the works: Makers sanguine in regard to contracts: 
Business still quiet at the markets ; Prices too low to admit of large 
transactions: The rail mills a little better employed : American 
requirements still the mainstay of operations: Inquiries arriving 
trom other sources: The home trade-—THE STEEL-PRODUCING 
ESTABLISHMENTS — THE TIN PLATE TRADE — THE STFAM AND 
HOUSE COAL TRADES—THE PROPOSED METAL MARKETS—THE 
HIRWaIN COAL AND IRON COMPANY —STREET TRAMWAYS. 

Very little has transpired since last week to produce any con- 
siderable change in the position of the iron trade. There is, how- 
ever, obviously a movement towards improvement taking p!ace, 
but so far it is slow as might be expected. The surrender of Paris 
is now a fact, ard the chief speculation is in regard to the pro- 
babilities of the re-establishment of peace. Whether the war will 
be resumed after the term of the armistice has expired is a ques- 
tion raising much discussion among all connected with the trade. 
The prevailing opinion is, there is little doubt, that the great 
conflict has now virtually come to an end, and that terms of peace 
to last for a time will at least be agreed upon. To this opinion, 
doubtless, may be attributed what little improvement is now taking 
place in the iron trade, and it is sincerely to be hoped that nothing 
will occur to destroy the effect it is likely in due course to produce 
upon business generally. 

At the ironworks not muca more animation is yet observable, 
still makers in most departments are pretty sanguine as to future 
prospects, which will no doubt continue to sustain them until the 
desired change for the better is realised. There is a tolerably 
cheerful tone evinced at the ma:kets, but business is still reported 
quiet. Neither makers nor buyers are yet quite willing to enter 
into extensive engagements. The former have, indeed, a very 
good reason for such unwillingness. The present obtainable prices 
are by far too low to admit of large transactions, especially as long 
as there is a prospect of their being shortly placed in such a position 
as will enable them to dispose of their products at more reasonable 
and remunerative values. This prospect might well within a 
month or so be realised, and therefore manufacturers are justified, 
as well as buyers, in exercising as much caution as circum- 
stances will allow. This is undoubtedly one of the principal 
causes of the continued restrictions in business, as merchants and 
makers are desirous of seeing the peace of Europe actually insured 
before they enter into engagements beyond the requirements of 
the time being. Much uncertainty still exists, and until it has 
been entirely removed we cannot expect freedom to characterise 
business, which is so necessary to the prosperity of the trade. 

The rail mills are just a little better employed than they were 
some weeks ago, there being a steadily increasing demand on ac- 
count of the United States, and a few appreciable orders from 
Canada. These virtually are still the mainstay of operations in 
the rail branch. Business in other directions continue compara- 
tively dull, but advices point to improvement, and it is satisfactory 
to find that inquiries are arriving from some sources that have 
been inactive for some time during the war. 

Home business shows some healthy signs this week. Rails are 
beginning to be purchased by the railway companies, and makers 
might possibly place on their books more orders were it not that 
prices are too low to render them sufficiently remunerative. Bars 
are said to command more attention, and plates for shipbuilding 
purposes are in pretty good request. There is some improvement 
upon last week to he noticed also in pig iron, both as regards the 
demand and quotations, 

At the steel-producing establishments the aspect of things 
appears to be improving. At Landore, Mr. Siemens’ works are in 
active employ, and arrangements for the extension of the works 
are still carried on. About 300 tons of steel is now produced per 
week, and it is not unlikely that before many more weeks have 
passed, something like double that quantity will be turned out. 
A large number of extra hands are shortly to be taken on. 

The position of the tin-plate trade has scarcely changed in any 
particular since last report. 

Steam-coal colliery proprietors continue doing a fairly active 
business with the Indian, South American, and Mediterranean 
purchasers. There is yet no appreciable inquiry from the French 
markets. Owing to the coldness of the weather, there is a good 
demand locally for house coals. It cannot be said, however, 
that the pits are as fully employed as they might be. The com- 
petition of other districts is keenly felt in the coasting markets, 

It is gratifying to find that the efforts to establish metal 
markets in the three principal towns of the district are being 
regarded in all quarters with favour. and there is little doubt that 
meetings which will have a favourable and important influence on 
the trade, will be held by the sellers and. buyers of the various 
products of the district. 

From an application which has been made to the chief clerk of 
the Master of the Rolls, in behalf of the official liquidator of the 
affairs of the Hirwain Coal and Iron Company, it is understood 
that negotiations are on foot for the purchase of the assets of the 
company, which will probably tend to the restoring of the works. 

At an adjourned meeting of the Newport Town Council, held on 
Tuesday, the proposal to lay down tramways in the streets was 
further discussed, but finally negatived by the casting vote of the 
mayor, who presiaed. A memorial, signed by the inhabitants of 
the town, was presented in favour of the scheme, but the land- 
owners were strongly rp pee to the project. At a meeting of 
the Cardiff local board of health the question was referred to the 
consideration of the Public Works Committee. 





SourH KEnsincTon MuseuM.—Visitors during the week ending 
January 28th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m, to 10 p.m., Museum, ; Meyrick and other 
galleries, 1423; on Wednesday, Liem / and Friday (adtoission 
a from 10 a.m. till 4 p.m., Museum, 2131; Meyrick and other 
e eries, 104; total, 13,627; average of corresponding week in 
7 Fg 11,685. Total ftom the opening of the Museum, 
10,133,512. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE NoktH EasTeRN RatLway CoMPANY AND WORKMEN’S 
TRAINS—MECHANICAL INDUSTRY IN WEST YORKSHIRE—WHITE- 
HAVEN, CLEATOR, AND EGREMONT RAILWAY—NEW IRONSTONE 
MINES—THE TURRET SHIP TRIUMPH—StTaTE OF TRADE AT 
SHEFFIELD—SOUTHPORT PIER COMPANY—SIGNAIMEN ON THE 
GREAT NORTHERN RAILWAY—IRON SHIPBUILDING ON THE 
TYNE, THE WEAR, AND THE TEES— SHIPBUILDING AT THE 
HARTLEPOOLS—PROBABLE ERECTION OF BESSEMER STEEL WORKS 
ON THE BANKS OF THE TEES—TEAM VALLEY Rai.~way — 
PROPOSED BRIDGE ACROSS THE ‘TEES AT MIDDLESBRO’— 
MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RaILWay. 

THE ¢@'rectors of the North Eustern Railway have intimated 

th .vagh Captain O’Brien, the general manager, that they are not 

prepared at present to accede to a request that workman’s trains 
should be run upon the system. 

It is stated that Messrs. Tannett and Walker, of Hunslet, have 
undertaken work which will not be completed for some four years. 
The iron works and forges in West Yorkshire are generally doing 
pretty well. Increased activity is discernible at the steel works. 

wr, A. B, Steward has resigned the chairmanship of the White- 
haven, Cleaton, and Egremont Railway Company, after having 
held that post since the formation of the company. The deputy, 

Mr. Jefferson, of Springfield, has been unanimously appointed 

chairman in the room of Mr. Steward ; and Mr. Fisher, of 

Distiogton Hall, has been appointed deputy-chairman. 

It is expected that several new ironstone mines will shortly be 
opened in the Guisbro’ district. 

Workwen are making good progress with the new turret ship 
Triumph in the Tyne Dock. She will soon be finished off at 
Messrs. Palmer’s. Py 

The heavy branches of Sheffield trade continue brisk, the 
demand for all descriptions of railway and war matériel being 
equal to the production. Orders for steel rails are both numerous 
and large, and there is also a moderate demand for manufactured 
iron on export account. At Rotherham a good demand prevails 
for boiler-plates, heavy castivgs, sheets, rods, kc. The rail mills 
are working day and night, some considerable contracts being in 
course of execution. ‘The Parkgate Iron Company is about to 
erect three new blast furnaces. An increased demand prevails 
for patent tires and axles, 

The dividends paid for 1870 to the shareholders in the South- 
port Pier Company amount to 64 per cent. for the twelve months, 
The capital of the company is, of course, not very large. 

The signalmen in the employment of the Great Northern 
Railway Compauy, whose term of labour has hitherto been from 
twelve to thirteen hours per day, have petitioned the directors 
for a reduction of their period of duty to eight hours per day, 
and also for an increase of two shillings per week in their wages. 
They consider that at present their mental and physical powers 
are greatly over-tasked, with disastrous results to the company. 

Irov shipbuilding displays a considerable amount of activity 
on Tyne side. The keels of several new vessels have just 
been jaid. The same activity prevaiis—at any rate to some 
extent—in the shipbuilding yards on the Wear and the Tees, 

Messrs. Denton, Gray, and Co., have launched two fine screw 
steamers of the respective burthens of 850 tons and 596 tons. 
These steamers have been built to the order of .Messrs, G. Pyman 
and Co,, of West Hartlepool; they are to be engined at Messrs, 
Blair’s, at Stockton. The ironworks of the Hartlepools continue 
active; large shipments of rails are expected to be made in the 
spring. 

There is a rumour that Bessemer steelworks will shortly be 
erected on the banks of the Tees, 

The Team Valley Railway Extension is making good progress. 
A viaduct is being thrown across the Darnees Valley at Langley 
Moor; the valley is to be crossed by iron girders laid upon piers 
of brickwork and stone. All the piers have been built, aad the 
placing of the girders has been commenced. The Durham and 
Weardale turnpike is crossed by a fine iron bridge. The line is 
expected to be completed in September at latest, 

A proposed swing bridge «cross the Tees at Middlesbrough for 
the purposes of the North-Eastern Railway continues to be much 
discussed. Should the bridge not be carried out as proposed, it is 
not improbable that the railway company may have recourse to 
the alternative scheme of a tunnel. 

The working expenses of the Manchester, Sheffield, and Lin 
colnshire Railway are at the rate of 46% per cent., of the rough 
traffic receipts. Renewal of way is carried on atthe rate of £366 
per mile per annum. Renewals of locomotives also appear to be 
effected at a tolerably liberal rate. But, unfortunately, the ordi- 
nary stockholders receive but a very meagre return upon their 
capital, 








PRICES CURRENT OF METALS AND OILS. 



















































1871. 
: #£ea £84, 
Copper — British — Steel, Swedish fazgot .. 0 0 0..0 0 0 
per ton ROS ce cccccceece 410 6..0 0 6 
Best Selecrec Tin, Banca, per ton. 6144 6..615 0 
Sheet...... 76 Straights, flue— ca 614 6..000 
Bottoms ....... 75 ° For arrival . ...... 0..6.2 @ 
Australian, perton .. 72 0 0..74 0 0 English blocks .. 0.0 006 
Spanish Cake ....--..| 0 0 0..0 0 0 BASS osccicccese o.0 006 
Chili Bars --- |641 0..66 0 0 Refined, in bl 0..0 00 
Do. retined ing: 70 0 0..7- 0 © Tinplates, pr bx, 
Yellow Metal, per Ib... | 0 0 69..0 0 7 Ic. coke 0.150 
Iron, pig in Scovland,ton | 211 74 cash. 1X. ditto. 0.131 0 
Bar, Weich, in Londow | 7 0 0..710 0 1C, chareval 6.1906 
faies.| G6 7 G.. 612 6 TX, Gi os cdesccccce 6 1150 
Staffordshire! 715 0.. 5 5 © Coals, best, per ton .... 0..019 8 
Rail, in Wales ...... 65 0..610 0 Other Sort: = 1. 016 6 
Sheets, single in Lond.| 9 5 0..10 5 0 Qils per tun, 0.000 
Hoops, first quality .. 15 0..4 5 0 Brown . 0..0 00 
Nailrods .......20000 177 6.715 0 Sperm, bo« 0.000 
Swedish .....0...6-.| 910 0.. 915 O Whale,south Sea, pale 26 0 0..:7 0 0 
Lead, Pig, Foreign pr.to.|1/ 10 0.. 0 0 06 FANE cccccedscees | 0) 6 6.0 6 0 
English, te {19 0..19 ¢ 6 Brown ....... 0.006 
Other brands jis 0 6..18 5 0 EL Fish . 0.2 06 
Sheet, milled . 19 0 6..1910 0 Olive, Gallipoli o.0 006 
Shot, patent . 2010 0..21 0 06 Spanish .... 0.000 
Red or winium . {19 15 0..20 10 0 MID <5 ccce ce 0..000 
White, dry ..... 27 00. 000 Linseed . 0..0 006 
ground invil......| 0 0 6..0 0 0 Rapeseed, English pale 49 6 0..0 0 0 
Litharge, W.B.......|, 0 0 0..0 0 0 is vee Ww 0..49 19 6 
Quicksilver, per bot ....|/12 0 0..0 0 0 oo 100 
Spelter, Silesian, per ton 1715 06..15 0 0 00.000 
English V&S «.....- }18 0 0..18 5 60 . 0 0..72 0 @ 
Zine, ditto sheet......-. | 2210 0..23 0 @ | Tallow.......... 400.000 
PRICES CURRENT OF TIMBER, 
1871. | 1870, 1871. 1870. 
Per load £53248 £5 £ & Per load+ 45254545 
seeeeececeeeesl3 1043 10/11 013 0 Yel. pine, per reduced C. 
Quebec, redpine .. 315 415 16 41 G lst quality 18 0 910 18101910 
llow pine... 4 0 410, 4 0 410 Qnddo. .. 121513 10 18 0 1816 
St. John’s N.B.. yl 0 OU OF OU OD i, yellow.. 21 lv 1310 10 10 12106 
Q $ , white... 6 0 610) 6 0 6 10 | St Petersburg, yel 12 0 1510 11 © 12 io 
soeeee 316 5 0) 405 | Finland cosesecees 7 0 8 O 7 0 
» €55 0) 45 510) 
-0 6 60 0} 00 0 0) 
5 5 615) 45 610 
+215 4 0| 8.0 4 0 | Gefle, yellow 
- 3 0 4 ©} 310 8 10 | Soderhamn... 
-3 3 310) 2 8 0 per 
-2 7 214) 2 6 210) lit by 3 by9> 10 0-12 10) 10 01216 
4 +4 5 4 310 6 0 pepe cece 
4 5 4560 mt ( 
9000/0000) perdnin.; % 9 0 000 0 
30 5 0| 4 0 6 0 | Staves. per 
4 0 510| 6 0 6 10 | Quebecpipe ......72 075 0| 65 0 67 10 
Quebec, Ang Pie te 17 19 | 19.1017 1 ' Balti Re Sa RSS e:'S 
uebec, wht, spruce f 0 ic, Crow . 
3 Johnwhtspruce 121014 0/39 015 0 Pipe «......, 170 0 18002400 100 9 





BreAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
‘* By a thorough —— of the natural laws which govern the 
operations of digestion and nutrition, and by a careful application 
of the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.” — Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeeopathic Chemists, London, [Apvr.] 
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BRITISH AMMUNITION—ITS CONSTRUCTION 
AND USE. 


: No, III. 

The best results with segment shell are produced, as 
we have noticed, when it is burst close to the object 
aimed at ; in fact, its full effect is only obtained when it 
opens within about ten yards of the mark. Now while a 
five-second fuse before mentioned only provides for the 
shell being opened at points on the range about 65 yards 
apart, the nine-second fuse, which has generally accom- 
panied the 40-pounder equipment, gives a still less close 
division, only admitting of intervals representing 130 yards 
each; hence it is clearly unlikely that a segment shell could 
be well burst in the air with either of its service time fuse, 
which were designed by General Boxer, and which suit 
the action of his shrapnel shell. In the annexed cut ma 
be seen the section of the nine-second fuse, that of the 
five-second being almost identical with it; but the last- 
mentioned fuse being driven with mealed powder, it burns 
at twice the rate of the nine-second, which contains ordi- 
nary fuse composition. The cut, Fig. 1, represents the 
fuse placed in the hook borer of the service, and in the act 
of being bored at its shortest available length. The fuse 
body is beech wood, it contains within a paper lining a 
column of fuse composition d, burning under ordinary atmo- 
spheric pressure at the rate of one inch in five seconds; 

is column is placed parallel to the axis of the fuse, and 
sufficiently eccentric to the latter to admit of two small 
powder channels being drilled longitudinally in the thick- 
ness of the fuse body, one of them being shown in the cut 
at e e; these are each filled with loose ‘ine-grained powder, 
being traversed by ten “side holes,” as they are termed, 
leading nearly into the composition bore, and only closed 
up at the mouths with pressed powder and the paper, on 





Fic. 1. 


which is stamped the marking and figuring required. The 


head of the fuse contains a hammer x supported on a 
“ suspending wire” o, with a mitre or nose presented to- 
wards a patch of detonating composition beneath it. The 
top of the fuse being closed, three escape holes are pro- 
vided for the burning gas; these are lightly plugged and 
matched at /; they are sufficiently strongly protected to re- 
sist ignition even from the explosion of a charge of powder 
within a few inches of them (a test which was applied be- 
fore the fuse was approved for the service), but the discs 
are easily blown out by the pressure of gas formed in the 
interior of the fuse. 

The Armstrong breech-loading projectiles fit the bores 
of the gunsso tightly as to prevent windage; as, therefore, 
it is impossible to ignite their time fuses by the flash of 
discharge, the shock is employed to effect this purpose, 

The action of the fuse before us is as follows :—On the 
projectile suddenly starting forward in the bore of the gun, 
the little nding wire o is not strong enough to over- 
come the inertia of the hammer x, which shears it, and as 
the whole fuse, as it were, advances on the hammer, the 
detonating composition comes into violent contact with it. 
being ignited with a flash which lights the quick match an 
fuse composition, at the same time rage | open the escape 
holes; the fuse then burns down the column d until the 
flame reaches the hole where it is bored, when the flame 
enters the powder channel, exploding it with a strong flash, 
which not only escapes at the side hole which has been 
opened, but also at the mouth of the channel e at the 
bottom of the fuse. The fuse hole, or socket of the shell, 
may very probably close the side hole, but the action of the 
violent ownward flash may be relied on. It is, porhers, 
only necessary to notice further that the two pow 
channels have each ten side holes, covering alternate 
intervals, and giving in all twenty divisions, cum of which, 


being the tenth of an inch, represents half a second time of | mak, 


burning approximately—one row of holes reading 2, 4, 6,°8, 
&c., and the other 3, 5, 7, 9, &c. Should the fuse be 
unbored, the flame escapes at the side hole f, which is only 
closed up with quick match. The dark shown at ¢ 
is formed of mealed powder, by which it is brought to 
double the length, and rendered less liable to be forced 


upwards by the boring bit than the short corresponding | of 


pellet of fuse composition. Each end of the fuse in the 
cut is protected by a kamptulicon buffer to save the fuse 
from accidental blows and possible ignition. A safety pin 
through the head and hammer of the fuse, which pin is 








withdrawn before firing, answers the same purpose, and | in a battery well placed for view, and being ordered to discontinue 


seems to be now The hook borer is shown in 
elevation in Fig. 2. It may be seen in the section that the 
screw threads are removed for a sufficient length to enable 


the bit to be darted through the powder, and then forced | 


| 


with the screw through the wood and lining, so as to give | 


speed, except where power is wanted. The so-called nine- 
seconds Boxer fuse burns ten seconds under ordinary 
atmospheric pressure, but when burning in a rifled projq- 
tile in flight its action is accelerated by the pressure of air 
on the head of the shell; hence its designation nearly accords 
with its average time of burning. But on this principle the 
mealed powder fuse ought to be called the “ four and a-half 
second ” instead of the “ five-second ” fuse ; and so again a 
fuse which may be issued double the length of the nine- 
second ought to have been called the “ eighteen-second,” 
and not the “twenty-second” fuse. The five-second fuse 
differs from the nine-second mainly in its increased speed 
of burning, which causes the corresponding side holes to 
read 1, 1°5, 2, 2°5, 3, 3°5, &c., up to 10. The fuse body is 
painted red and white instead of black and white ; red 
either indicating powder or danger in war material. Thusa 
red flag indicates a powder barge, and shells filled with 
wder are marked in red. The reader will scarcely have 
ad patience to follow through~these details, which are 
nece to explain the design of the fuses in question; 
their chief recommendations may be said to be that they 
keep well and are very reliable. Thus they have superseded 
the more elaborate Armstrong fuse in spite of the latter 
ing certain advantages. Having briefly noticed the 

shells of the 40-pounder equipment there remains only 
case shot to be dealt with, which, although not so frequently 
used with this gun as with smaller calibres, certainly 
deserves notice. The present service case shut contains 
80z. iron balls packed in coal dust, the envelope being 


il 





v 
Fic, 2. 


formed of tinned iron, with a lining of three plates of iron 
running longitudinally like the staves of a barrel, being 
designed to protect the grooving of the gun from the 
pressure of the balls. The bottom is strengthened with two 
iron plates, so as to carry the balls well forward; round its 
exterior edge are fixed solder studs of sufficient size to 
prevent the shot from passing out of the shot chamber into 
the bore of the gun on ramming home. This projectile 
appears simple in construction, and hence it is apt to be 
little considered; yet a little reflection will probably lead to 
the conclusion that it is by no means inferior in importance 
in any, while it appears that the difficulties in fulfilling the 
required conditions for real efficiency have as yet scarcely 
been thoroughly overcome. 

There is, perhaps, hardly a matter connected with 
artillery that demands consideration more imperatively 
than the handling of case shot. It has generally been laid 
down that case is effective for ranges up to about 300 yards ; 
it is, in fact, commonly fired on troops charging home or 
suddenly caught at a cdmatane us, if the occasions 
for its use are not frequent it is because they can only 
arise at the most critical moments of a battle or siege. It 
should be clearly understood that its effect depends on the 
ricochet of the balls along the ground, and consequently 
that its full powers are only obtained over a hard level 
surface, and that, if fired across even a narrow valley or 
over peat or very rocky ground, the effect would be feeble. 
The reader will probably be able to call to mind some 
specimen of the kind of ground over which troops, if 
steady and well-trained, might advance in the teeth of guns 
firing case with comparatively slight Joss ; for example, a 
boggy piece of moor with fragments of rock here and 
there, which would either choke the case on graze or else 
throw it high in the air. Case delivered horizontally 
over a level plain and skimming along close to the ground 
es great havock in the ranks of advancing troops, 
whether ca’ or infantry. The moral effect is perhaps 
more striking 





thrown up cover the ground, and the noise of the balls | 


glancing on the earth and cleaving the air is such as to 
make it seem as if the atmosphere was filled with them. 
The following is.the account of an eye witness of the effects 
Russian case shot fired from smooth bore guns : — 


‘ne the case and “I 
on the Redan on September 
was such as wil aon neatly be 


the ground was fairly level, hard, very dry. I happe to be 


fired on the English ad ing | 
in the siage of Sebastopol 
forgotten by 7 debe Ad 


my fire asthe troops advanced I had full opportunity of watching 
the effects; each gun flash from the flanks of the work was 
followed by puffs of dust, commencing, perhaps, fifty yards from 
the muzzle, and running along the ground in an accumulating 
shower, which died away at some hundred yards distance, some 
stray grape of large size even ringing on the stony ground and 
entering batteries 1000 yards from the Russian works. A few 
rounds fired nearly simultaneously sufficed to sweep and regularly 
dust the ground, and gradually. as the attack continued, it became 
dotted with the bodies of men.” 

At Waterloo Captain Mercer’s troop of horse artillery 
poured volleys of case into the French cavalry till such a 
heap of dead or disabled men and horses lay piled up a 
short distance in front of his guns that, on their third 
charge, the Cuirassiers found it nearly impossible to make 
their way overthe ground. Captain Mercer describes how, 
as he sat amid the wreck of his own battery, which was 
forced to remain ina disabled condition on the field through 
the long hours of the following night, he saw the moon- 
light reflected on bright helmets and accoutrements all over 
the field, but that the dark shadows of the heaps of dead 
and half dead men and horses swept down by the case shot 
formed a prominent object visible from all parts of the field. 
The battle of Friedland may almost be said to have becn 
won by thirty-six guns pouring in case shot at 120 and 200 
yards range. The bridge of Lodi is also memorable from 
the number of men swept down by grape and case. 
Rifling a gun by vo means increases the power of its case, 
but rather the reverse, for while provision has to be made 
to prevent the injury to the grooving there is a tendency to 
rotation, which is apt to scatter the balls. Thus in the 
pattern of case shot described above the plate lining greatly 
increases the weight of that part of the case which is non- 
effective as a missile, but intended to protect the bore and 
deliver the balls well. The late Lieut. Reeves designed 
the case shot first adopted for our rified ordnance; in his 
pattern the balls were of lead and antimony packed in 
recessed discs of wood, or sawdust inside a wood lining, 
both of which protected the bore at a smaller sacrifice of 
weight than the iron lining, and travelled better in limbers. 
Lieut. Reeves advocated the use of small balls with buck 
shot run in among them to give increased effect up to fifty 
yards range. On the whole it seems likely that the present 
pattern of case shot might be much improved, although it 
carries close and gives fair results on targets. The absurd 
difficulty that there has been in making a case shot which 
will stand the jolts and vibrations given to it when 
travelling in limbers almost reminds us of the boat which 
Robinson Crusoe made and then failed to get down to the 
sea-shore. The mechanical powers exerted by the service 
case shot to break itself open when carried horizontally are 
remarkable ; while the loose balls bound and batter the 
ends, the cylindrical envelope tends to assume an oval form, 
and hence its crevices open and the coal dust forces its way 
into them “scorching up all it gets” till the ends come out. 


—— 


THE SYNTHESIS OF INDIGO. 

Since the application of the present views of the constitution 
of chemical compounds of the aromatic series to the investiga- 
tion of those belonging to the indigo group—commenced by 
Baeyer and Knop by their researches on the reduction products 
of isatine—the history of this interesting group has made great 
progress. Scarcely had Baeyer, by the employment of a new 
reducing agent, obtained indol—the first derivative of indigo 
formed that contains no oxygen, and held by the discoverer to 
be the basis of indigo itselfi—than Baeyer and Emmerling, by 
the light of the new views of the constitution of these bodies, 
accomplished the synthesis of indol itself. The possibility of at 
some future time effecting the synthesis of indigo, then no slight 
one, increased with the discovery by these chemists of a means 
of reducing isatine to indigo; in other words, of at last pro- 
ducing the blue colour from a remote derivative. The chief diffi- 
culty attending this problem arose from the uncertainty as to 
the part played by the oxygen atoms contained in indigo and 
its derivatives, and necessitated a long inquiry into their 
character. It has been during their investigations into 
the nature of the aromatic ketones that Emmerling and 
Engler have succeeded, by a peculiar method of re- 
duction, in converting a nitro-derivative of acetophenone into 
indigo, just as nitro-styrol had been previously converted ~ 
into indol. Acetophenone, formed by the dry distillation 
of equal molecules of benzoate and acetate of lime, gives, when 
submitted to the action of strong nitric acid, two compounds— 
the one crystallised mono-nitro-acetophenone, formed, if the 
materials are carefully cooled, when the reaction is going on ; and 
syrupy nitro-acetophenone, when the nitration takes place in the 
warm. The former body is incapable of generating indigo; the 
latter is, and by the following means :—70 to 80 grammes of red 
fuming nitric acid are heated in a flask to from 45deg. to 50 
deg. Cent., and from 5 to 7 grammes of acetophenone are thrown 
into it. The temperature at once rises, and as soon as red fumes 
begin to issue from the flask, and ‘before the reaction becomes 
violent, the vessel must be cooled in water. A reddish-yellow 
syrupy mass separates, which even after long standing does not 
solidify. In spite of this property, analysis shows this body to 
be no other than mono-nitro-acetophenone. Whilst at lower 
temperatures the crystalline substance is produced, at a higher 
heat bodies of greater replacement are formed, and thus there is 
in each case a loss in yield of the final product. 

To convert this compound into indigo blue the following 
changes must be effected. From two molecules of mono-nitro- 
acetophenone 2 (C,H;NO;) = C,,Hi,N2 Oo, four atoms of 
oxygen and four atoms of hydrogen, or two molecules of 
water and two atoms of oxygen, must be removed to yield indigo 
blue, C,gHioN20O2. This change is brought about by suc- 
cessive removal of water and reduction. To remove the water 
the substance is simply subjected to cautious heating until it 
becomes a viscous mass. If the operation be conducted in a 
retort the separated water will be observed in the neck of the 
vessel. To remove the oxygen one part of the material from the 








the actual result. . The dust and stones | above experiment was dissolved in chloroform, mixed with from 


forty to fifty parts of a mixture of one part of soda-lime and nine 
parts of zinc powder, warmed till the chloroform had passed off, and 
then carefully heated, rapidly, strongly, in small quantities, and 
but for a short time. A dark coloured distillate comes off, which 
can be driven from one part of the vessel to the other, and 


which, apart from its odour, gave the violet coloured vapour 
which distinguishes indigo from all other organic bodies. 
Although Emmerling and had at the time been unable 


to prepare the blue compound in sufficient quantity and purity 
to tdentify it with indigo by means of analysis, they were able 














“by Erdmann’s test to confirm the truth of their assumption. The 
.dark-coloured distillates were treated in closed tubes with a 
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mixture of sulphate of iron and hydrate of lime at a gentle 
heat for some days. On exposing the clear solution to the air, 
it soon became coated with the purple film characteristic of 
indigo blue. 


NEW PAPER-MAKING MATERIALS AND THE 
PROGRESS OF THE PAPER MANUFACTURE. * 
By Mr. P. L. Smwmonps. . 


THE subject which I bring before the Society this evening is one 
of much importance in which we are all, more or less, deeply 
interested. There can be no question of the great value of paper 
as a means of diffusing knowledge, awakening thought, calling 
forth invention, aud civilising the world. 1t is the handmaid of 
all arts, of all sciences, and of all trades. Both in an educational 
and a commercial point of view, an extensive supply of paper, 
at moderate prices, is of national interest. The laws of supply 
and demand will, indeed, regulate the question, but discussion 
and circulation of opinions may result in extended benefit to 
the paper-maker as well as to the reading and writing public. 

The technical question of what is paper, what are the materials 
of which it is composed, may well be raised, for it led to a trial, 
some years ago, between the Excise and a paper-making firm, the 
Attorney-General v. Barry. In the edition of ** Jonhson’s Dic- 
tionary ” published about the middle of the eighteenth century 
(1755), paper is defined as ‘‘a substance on which men write and 
print, made by macerating /inen rags in water, and then spreading 
them in thin sheets.” ** Webster’s Dictionary,” of our own day, 
enlarges the list of materials, and describes it as ‘*a substance in 
the form of thin sheets, or leaves, intended to be written 
or printed on, to be used in wrapping, &c., and made of a pulp 
obtained from rags, from straw, from bark, or like materials, 
pressed and dried.” 

An historical fact which was brought before this Society twenty 
years ago, by Dr. Crace Calvert, may be again neticed, It is that 
paper, made from the papyrus plant, had lasted from 1822 years 
before the Christian era to the eighth century. Egypt was invaded 
by the Arabians and her trade destroyed. It was then, for the 
first time, that cotton paper was imported from China by the 
Arabians, who, two or three centuries afterwards, supplied us 
through Turkey. The manufacture of their flax paper was so 
successful that cotton paper was completely laid aside until the 
commencement of the present century, when once more it expelled 
from the market the linen paper. E 

Our word ‘ book” is said to have com@ from the Gothic word 
for the birch-tree, some part of which, Pune, the liber. or inner 
white rind between the bark and the may have been the 
most convenient substance which nature has f in the 
northern parts of Ew for portable d ~ Other sub- 
stances than of vegetable origin may be written teil on, of 
which we have familiar instanees in the prea oe in our slates 
and stone tablets, copper and...” plates, tand y i 
gelatine paper, silk play bille’ “a olden ume&, ¢bai too, 
were engraven on stone, or me in olay, and 
hardened, as the Babylonian bricks, boards of woo ered with 
wax, plates of ivory, and metal, and the leaves of paling were used. 
The Chinese, Japanese, and Indi«n papers are made wi it rags, 
consisting chiefly of bamboo, the paper mulberry, and other mage- 
rated barks and fibres, and there cole .rice paper, so long a 
mystery, is now known to be made fron. thé cellular pith of th: 
Aralia papyrifera. 

Among the influencing causes for the increased demand 
for paper are the removal of the exeis@@uty on manufactured 
paper and the stamp from newspapers, the extended number of 
daily and other journals issued at « cheap priee, and the large 
editions of these culled for, owing to the ‘agerness to obtain 
intelligence of the progress of the unfortupate #ar no raging. 
The increasing commerce of the countiy niwgé not be lost sight of, 
and the extensive home «nd foreign corg : ing 
therefrom, some 700,000,000 letters... assing the 
post. Educational progress also lea’”'to more Wi 
and book printing. We have also to’ remember how many 
uses paper subserves, as wrapping material, for cardboard, 
maché, carton pierre, ke. . $ 

Building paper now forms a regular article of commerce the 
United States, and more than one public company is doing a 
business init. It is used on the outside of frame buildi : 
under shingles and floors, to keep out the cold, and on the 
instead of plastering. It is said to be both warm and ch@ap. 
Paper tiles are also used in Saxony for roofing sheds, stables, ~ 
barns ; and paper collars and other articles of dress have long bee 
in use, 

When we consider that 550,000 tons of cotton, 125,000 tons of 
jute, and 130,000 tons of flax and hemp, were imported and worked 
up in 1869, besides 53,000 tons of home grown flax, one would 
suppose there ought to be a great deal of the waste of these fibres 
available for the paper-maker. But ameng the minor tendencies 
of industries few are more noteworthy than that shown in the 
increased utilisation of waste materials. As competition becomes 
sharper, manufacturers have to look more closely to those items 
which may make the slight difference between profit and loss 
= convert useless products into those possessed of commercial 
value. 

Our manufacturers have not been slow to appreciate this truth, 
as is shown in more than one branch of trade. Thus, the refuse 
blowings and droppings from the spindles and looms of cotton 
mi!ls, which were formerly available for the paper-maker, are now 
found to possess a high textile value, and form the basis of a dis- 
tinct branch of trade. Millions of pounds of this waste cotton are 
now used annually in the fabrication of wadding, common carpets, 
twine, &¢. There are a hundred opportunities among the staple 
industries of the country to secure an equal economy and profit, 
by turning to proper uses substances now disregarded and thrown 
away as waste. 

In the manufacture of paper, as well as in all other mechanical 
industries, there has been great progress made, even in the last 
half century. Chemists and mechanics have each contributed 
their part. The former has afferded us improved methods for 
washing, bleaching, and colouring the paper stock, which must 
yield a different product from what was made by the ancients. 
The mechanical improvements, too, have been many, both for 
boiling and running out the pulp. The use of ultramarine, which 
was at one time almost as valuable as gold dust, has been so ex- 
tended and cheapened by the labours of the chemist, that its 
artificial manufacture must be regarded as one of the triumphs of 
modern science, 

Chemistry has also taught us that the cellulose of all plants is 
the same as that contained in rags, and that, in fact, the fibre of 
some plants will give us a paper that cannot be made from rags. 
Not all plants, however, are adapted to the making of paper. 
Much depends upon the bark, membrane, and fibre, and there is a 
difference in the purity of the cellulose in various plants. 
Chemical tests also show a modification in the fibre of plants. 
The cellulose of cotton yields a blue colour immediately, with 
tincture of iodine ; that of flax does not turn blue until an acid 
has been added, and hemp requires both aid and considerable 
time before the blue colour makes its appearance. These reactions 
point to the presence and absence of starch and glucose in dif- 
terent species of plants. 

The removal of the excise duty on paper, which took effect in 
the year 1861, renders it difficult to ascertain with any precision 
the quantity of paper now mace in the kingdom, but we may form 
a fair estimate by looking at the progress under the duty rate, and 
judge of the advance from the incentives and stimulus to increased 


* Read before the Society of Arts, Wednesday, January 25th, 








production. The following are official figures of the quantity of 
paper charged with duty :— 


Tbs. 
rea ee ve ee e+ 96,693,399 
PL ee ae er eee 154,469,211 
ee eee oe eee 229,502,864 
From which we may fairly estimate the present production at 
300,000,000 Ib. 


Our shipments of paper scarcely keep pace withthe increased pro- 
duction and home consumption, which may be attributed to foreign 
competition and the colonial paper mills now established in Canada 
and Australia. The exports are officially given as follows of 


Value. 









| Quantity. 
a | ewt. eer £ F 
860.. oo ee | 112,514 450,589 
1865.. oe | 141,075 447,741 
1860.. «eo oo 214,416 591,436 


The exports and consumption compare as follows in pounds 


weight :— 












Exports. | Consumption. 
a 5,966,319 126,166,341 
Ns 06 se: se 20,14: Y | 197,684,847 
1869... ‘se 2 oe 24,01 | 276,000,000 


(estimated). 


In 1869 our export of paper of different kinds, including paper- 
hangings, was valued at £727,071. The quantity of foreign-made 
paper received has been annually increasing of late years. In 
1869, 412,900 ewt. were imp orted, valued at £690,547, of which 
49,920 cwt. were re-exported. The following are the imports of 
foreign-made paper of all kinds in the last three years, in 
ewts. :— 

1867. 1868. 


177,220 
3,387 
| 





Printing or writing 
Other kinds .. «e «2 « | 
Puper-hangings .. .. «- | 


| 
ee 






1y 





5,660 








334,107 


376,207 








Besides these foreign figures we have to consider the quantity 
used for paper-hangings. ‘The home consumption under this head 
Ican form no estimate of, but give the exports. In 1858 these 
were stated st 15,000.000 yards, valued at £74,649 ; in 1869 the 








official returns gave the quantity of paper-hangings exported at | 


46,617 ewt., of the value of £132 635. 


The paper-makers’ licences, granted during the time of the duty, | 
afford some idea of the briskness of trade and the paper-mills at | 


work. 
1829 (the highest number reached). 
until 1852, when there were 400, at which, with variations of some 
eight or ten, the number has since stood. The licences granted in 
1869 were 326 in England, sixty in Scotland, and twenty-two in 
Ireland, but all the mills were not at work, and within the last 
year there have been still further reductions in the number. The 


Paper-mills Directory for 1871 gives the number of paper-mills 


ia working order in England, in 1870, at 274, besides twelve mills 
not working, making a total of 286, against 290 in 1869. In Scot- 
land Shere were sixty-three mills at work last year against fifty- 
éigi* ‘n 1869. The larger number of paper-mills make brown, 
cartrilge, and such like papers ; in Engiand not more than 100 









make p . hews, Xe. 

If we “ook at@few of the latest figures regarding the publis h 
ing pre ing es we shall see how important is the question 
of to demand. There are at the present time 
more than 1: @pers in the United Kingdom, of which 110 


-one are published at one penny and 
iny each. The magazines and reviews 

ity of paper which these require it is 
i when we find that one London daily 
‘circulation to be upwards of 190,000 
London dailies to have each but 


thirty-four at 
number 626, 
impossible to 
paper asserts i 


popies, and if we’ 





f this circulation, we ea. idea of the enormous demand 
for paper even in the! TBaiscs the political journals, 
of the literary, re and other publications 

have very large circula bu an have also to take books into 


tion. According to Publishers’ Circular, \ast 
there were 4656 new books and new editions published 









Great Britain. In the Lh half pe number 
are in Germany three sas many. This is inde- 
te the large number of epeners a gE issued in 
ot ts of the globe. “The make and consumption of 

Pager ‘United States are nearly as large as our own, 

f th ‘expirted 59,291 cwt. of books, and imported 
11,468 4 rogress in ten years is shown by the figures 
of 1859, wh 9,915 cwt. exported and 6520 imported. 

The gags hiainly regulates the price of paper, for these 
are the nit y of the paper-maker, although now supplemented 


to a small extent by crude vegetable fibres. The comparative 
scarcity of rags and kindred substances has rendered their 
supply, asa main article for paper-making, more and more in- 
adequate, while the importation of esparto fibre from the Mediter- 
ee 3g countries has likewise failed to meet the augmented de- 
mand, 

The import of foreign ragssuitable for paper-making hasincreased 
in the last ten years about 50 per cent. For twenty years it aver- 
aged about 10,000 tons. In 1858 it was 11,379 tons, value £246,133; 
in 1869 it was17,000 tons, value about £300,000. The aggre- 
gate quantity of rags annually collected in the kingdom, with 
those imported, may be taken at 70,000 tons weight, worth at 
least £1,500,000. It takes 100 tons of rags to make 70 tons of 
paper. Notwithstanding the rags produced by our population of 
30,500,000 inhabitants, added to the large quantity of jute, bagging, 
linen and cotton wrappers, old sails, corduge, &c., it will be seen 
that we are largely dependent on foreign supplies of waste material 
for our paper mills, Linen rags have declined in price from £22 18s. 
per ton, in 1866, to £19 12s. in 1869, and cotton rags from £13 19s, 
to £12 4s. 

The average value of the rags and other paper-making materials 








imported in the last two years was about £110,000. The quan- 
tities are shown in the following return, in tons :— 
} 1867. 1868. 1869. 
Linen and cottonrags .. .. .. | 18,407 | 17,860 16,980 
Esparto oo ee @e ef ee 6s 64,512 95,828 86,334 
Other vegetable fibres .. «- «. | 562 52 1,084 
Other materials for making paper | 794 615 1,702 
Tons oo co ss we | (76,835 | 216,885 106,100 





Since the discovery of a method of separating ink from printed 

paper, old newspapers and old books have entered “‘*xely into the 
sa rwryawad material ; and the lesson of econ, 7 shoulu be 
earnt to save for market the waste paper, instea.’ df kindling 
fires with it and casting it to the winds. Let frugal housewives 
take a hint, and add the present wasted hundredweights of old 
paper to the great civilising agent of the present day. 

A correspondent of mine well observes :—‘* For many years it 
has been pointed out, in every possible way. that an endless 
variety of cheap materials exists in British tropical dependencies, 
admirably suited for paper-making, but the ever-recurring diffi- 
culty is, not where to get it, nor even what to get, but how to in- 
duce any one to bring it, or, if brought, pd to induce any 
one to the first to use it. This want of spirit is the 





dead weight which presses so heavily on the paper manufacturer.” 


I find the number of mills go ey ene somaaliy in the machinery or apparatus is required for working esparto, 


Owing to the increased demand, and the enhanced price of rags, 
it has been found necessary to employ other substances for ae 
such as, for instance, straw, esparto grass, and wood. Generally 
speaking, and especially as regards the grasses, these auxiliary 
pulps, however, do not fall very far short in price of the rag-pro- 
duct, and thus, while by such admixtures the immediate demands 
are met, the cost of paper remains high, and acts as a check on 
that expansion of the paper manufacture which is one of the 
greatest and most urgent requirements of the times. 

Wé6od pulp, chemically produced, although undoubtedly 
as to quality, labours under the disadvantage of being too dear, 
but its production by mechanical agency, which is much less costly, 
may now be considered as brought to great perfection by means of 
improved machinery, amongst which Voelter’s system claims an 
undoubted superiority, at any rate in localities where the raw 
material is abundant enough to afford supplies for their great con- 
verting capacity and its action is facilitated by a sufficiency of 
water-power. Under such conditions each one of M. Voelter’s 
engines of the ordinary size is capable of producing 17 ewt. of 
pulp daily, at a cost varving in proportion to the nature of the 
motive power employed, the price of the raw material, the faci- 
lities of transport, the rate of wages, and other contingencies. 

In all these respects Sweden, according to a detailed report of 
Mr. Gustaf Josephson, offers peculiar advantages. The supply of 
soft pine wood, perhaps the most suitable of all for the manufac- 
ture of paper-pulp and pasteboard, is there practically unlimited, 
and obtainable at a price of 14d. to 2d.’ per eu‘ic foot, whereas in 
Germany, where a number of such works have been in existence 
fur some time, and have supplied English markets with their pro- 
duce, which is, however, mostly of inferior quality, the same ma- 
terial is worth about 3d. per cubic foot on an average. Aspen 
wood is likewise plentiful and cheap in Sweden. 

There are now about 160 .af these wood-pulp machines at work 
on the Continent. Some«x “ose in Germany and Belgium, and 
about thirty of those situated in the Scandinavian countries, 
where material is abundant, send their pulp to England as a paper 
material, 

The first mode of preparing wood pulp from the»pine and other 
white woods was to reduce it into thin shavings, which were 
soaked in water for six or eight days, and then dried and ground 
into powder by a corn or crushing mill. This powder was mixed 

lags, soas to make a pulp, and the ordinary operation of 


: ing. was then proceeded with. The principal defect of 
thie, ial was the shortness of fibre. 


lip tion of wood pulp has not hitherto been sufficiently 
nacco Ate ke it rival rags, esparto, or straw. Further ex- 
perime pe Aowever, go far to remove the present defects. 
Esparto, called in Spain, and alfa, on the African coast, 
is & coarse, y grass, which has long been used as a fibrous ma- 
terial for rough yarn and cordage, and more than thirty years ago 
was recommended as a paper-making material, but was only 
brought into extensive use about sixteen years ago, by the perse- 
vering efforts of Mr. Thomas Routledge. No material alteration 


and much less power is necessary. According to a practical 
authority,* the successful working of this fibre depends mainly on 
the careful and proper adjustment and strength of the chemicals 
employed. The quantity of soda-ash required for neutralising the 


| gummo-resinous matters in the fibre, so as to admit of its heing 


| 








made into pulp, is very large, though not so great as is required 
for straw; and the fibre, unlike rags, never having before been sub- 
jected to bleaching or other chemical treatment, also requires 
very much more bleaching powder to bring it to colour suitable for 
printing paper. The quantities required are from five tosix times 
as much as for cleansing and bleaching the coarsest rags. 

In a late circular of Messrs. N. W. Chittenden and Co., fibre 
brokers, they state that, *‘ during the past year, numerous small 
importations of various descriptions of fibre have occasionally been 
made, and ready experiments have been afforded to test their ca- 
pabilities, yet none has been found as a practical substitute ; and 
during the past twelve months upwards of 93,750 tons of esparto 
have been imported into the United Kingdom, and although there 
has been but little falling off in the importations of other material 
previously used, the price of esparto still keeps at about £10 per 
ton. What effect this may have upon manufacturers who have 
been at a heavy expense in erecting machinery to work this 
article, when it was supposed that any quantity could be had at 
£6 or thereabouts, with but slight fluctuations in value likely to 
occur, we cannot say; but it seems an astonishing fact, that al- 


' though the consumption of paper has been greater than ever, and 


that most raw materials from which it is produced have risen, our 
makers have not combined to raise the price of their production in 
proportion.” 

A correspondent, reading the discussion which took place last 
year, in the Standard, on paper materials, sent me specimens of 
pulp which he had prepared in Jamaica, under difficulties, from 
various substances, such as the bamboo, different fibrous plants, 
simply crushed and macerated, and wood pulp from trees of large 
growth. The fibrous plants of Jamaica, he observes, are numerous, 
and deserve a greater amount of attention, but hitherto nothing 
of a substantial or permanent character has been done practically. 
The Jamaica papérs have since taken up the subject. A recent 
Kingston Morning Journal has the following editorial remarks :— 
** It seems, from all we can gather, that there is a market for our 
fibres, and such material as they convert into pulp, if only we 
would set to work to produce them. There is no lack of material 
for this purpose. From one end of the isiand to the other it 
abounds, of various kinds, and of as various qualities. It is really 
pitiful to ride about the country and see the acres of penguin that 
uprear their heads and spread themselves about as they can find 
space, preventing all other vegetation from thriving, while it is 
itself practically of no use whatever, and may be regarded as an 
encumbrance of the ground. What a mine of wealth we have in 
these same penguin plants, if only people would take the trouble 
to set about to extract it. Years ago the matter was talked over, 
and it was then set forth that the fibre is abundant, is strong, is 
of excellent quality for manufacture into certain kinds of cloth 
and cordage, while the material is as ‘common as dirt’ in the 
country. It is a pity that so little—indeed, nothing beyond the 
trying of a few experiments—has ever been done to turn it into 
practical and useful account. Besides the penguin for the pro- 
duction of fibre, there are the plantain and the banana plants. 
There is not a peasant or small settler who does not cultivate them 
pretty extensively. Travelling through the mountain districts, 
the very first things to apprise the belated traveller that he is 
getting within the circle of humanity is not so much ‘the watch- 
dog’s honest bark, baying deep mouthed welcome,’ or unwelcome, 
as the sight of those graceful plants, waving their leafy wings in 
the soft night air that plays around them ; and, when the vi 
is reached, there is not a cottage but is surrounded by them ; there 
is not a garden in which they do not abound. Then there are the 
fields or ‘grounds’ that lie beyond the confines of home on the 
higher lands, in which the plantain and banana plants are to be 
seen also growing abundantly. These require little or no culti- 
vation. They propagate themselves by means of the suckers that 
shoot out of thir roots, and, except occasionally pulling the grass 
from around those roots, the trouble they ion the husband 
is of an infinitesimal character. The plants abound in fibre of a 
coarse character, that would be valuable in the manufacture of 
cordage, while the pulp might be converted into paper of a coarse 
description. All the use that is made of the plant at present is 
to cultivate it simply for the sake of its fruit. The other portions 
of it are thrown down, and lie on the ground and rot. There is 
some singular fatality attending this country, that so much that 
is useful, so much that is really valuable, is allowed to grow up 
and then to rot, when it might so easily be converted into money.” 

The paper-yielding stems of the plantain and other jndigenous 


* Mr. W. H. Richardson on the Paper Manufactures of Northumber- 
land and Durham. \ 
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. species of the screw pine, are a usefnl paper material. 
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plants have been too long neglected. Useful and tough kinds of 
paper have n made from them. Simple pressure between 
rollers and washing would appear to be sufficient for the separa- 
tion of the fibres of mostof them. 

A Jamaica correspondent sent me by the last mail a copy of a 
daily paper, which reports that the governor, “Sir John Peter 
Grant, is turning his attention to the development of the fibrous 
wealth lying latent and running to waste in thisisland. In plainer 
language, his Excellency thinks there is money to be madé by pre- 
paring for market the numerous varieties of plants growing with- 
out cultivation all over the country, from which fibrous materials 
may be extracted, for the manufacture of cordage, textile fabrics, 
and paper ; and we learn that he is about to bring to this country 
& person experienced in the extraction of fibres from the plants 
containing them, if not for the further conversion of the materials 
so evolved into manufactured articles. At present we do not go 
so far as to insist on the manufacturing part of the project, but we 
would content ourselves just now with an impetus, such as it is 
said Sir John contemplates, to the growth and preparation of the 
raw material for the purposes of the manufacturers of Manchester, 
Glasgow, and other towns and places in the United Kingdom. We 
are not so ambitious as to ‘despise the day of small things.’ 
Thercfore, for the present, at least, we should be quite satisfied to 
witness the shipment of a few tons of raw material spoken of, by 
way of a beginning to a new industry which, we are convinced, if 
followed up with spirit, is calculated to provide a handsome living, 
if it do not lead to affluence, to such persons as may engage 
therein, provided they set about the work understandingly, and 
carry it on skilfully, and at the lowest possible cost. Nor does 
it appear to us that any very elaborate process, involving compli- 
cated and costly machinery, is ‘aljsolutely necessary for the pur- 
pose of separating from fibre-produing plants, such as we have in 
such luxuriant abundance in th ind, the ligaments,which form 
their strength and real substance, from the feculences which keep 
them together in a state of cohesion. Now, the Jerusalem dagger, 
as well as the common dagger (this I believe to be Yucca gloriosa 
and Aloefolia) grow luxuriantly all over the island. In regard to 
the latter, it is too common to render necessary one word about it. 
Tne other variety is not so well known. The leaf is more soft and 
pliable, and seems to us to be more adapted to the manufacture of 
cordage, and perhaps for textile fabrics, than the better-known 
kind. We can assure our reader-—sand we now eddress ourselves 
inore particularly to those abroad, who are in ar~¥ ect inte- 
rested in spinning and weaving—that the fibre of ® so plants 
we have already named require no bleaching—+t } 4\*seemMs 80 
to us ; for immediately as it is cleaned, washet,.“n ried, it is as 
white as the best bleached linen thread, and much whiter than the 
printing paper on which this article has been written. Nor this 
alone. It is as fine as the finest silk as it comes from the worm, 
tough and elastic. Unlike the plantain fibre, which breaks if 
made into a knot, it is tenacious, and can bear any complication of 
knots without snapping. This is one of the greatest desiderata in 
ali dbres, whether for cordage or textile purposes. Then, if we 
mistake not, whatever substance is suitable for cordage and 
woven fabrics is equally suitable for manufacture into paper, with 
this advantage, that, for the latter purpose, the waste and refuse, 
embracing short, broken fibres, may be used with equal benefit to 
the long, sound fibre employed for the other purposes named. 
And as there has for many years existed an outcry about the 
scarcity of rags, which the wars now raging will serve to enhance 
from the demand for lint and bandages for the wounded, it seems 
to us that we have hit upon a plen—which, by the way, we did as 
long ago as the time of the Crimean war—whereby the wounded 
may be benefited, without in the least incorveaiencing the paper 
manufacturer. We may add to this that this latter will be able 
to turn out a superior article, because he will have for stock a raw 
material much stronger than the old rags he has been in the habit 
of employing in his manufactory. We have already alluded to 
the marked whiteness of the fibre of the dagger. In this, as well 
as in its greater flexibility and tenacity, it is far superior to the 
fibre of the plantain or banana of any description, which would 
require considerable bleachivg for either paper or any of the tex- 
tile fabrics.” 

The bamboo is not a new paper material, although it has only 
recently been introduced into this country for that purpose. Much 
of the common Chinese paper is made from it, as may be seen de- 
scribed in Herring’s work on paper, page 31. The American 
paper-makers have for some time drawn supplies from British 
Guiana, Jamaica, and other parts of the West Indies In 
the paper which I read before the Society two years ago* 
I called attention to what the Americans were doing 
with bamboo as a paper material, and this seems to have drawn 
attention here to this gigantic grass. 

During last year, some supplies of avery excellent new material 
were imported from the Portuguese settlements on the West Coast 
of Africa, where considerable quantities may, it is said, be obtained. 
It is the fibrous bark of a Sterculiaceous tree, the baobab (Adan- 
sonia digitata), and, from its tough fibrous net-work, it would in 
quantity be very valuable to the paper-makers. It is not a tall 
tree, but attains gigantic dimensions in growth, being described by 
travellers as a “‘vegetable monster,” and “‘ behemoth of the 
forest,” being frequently 8Oft. or 99ft. in circumference. Living- 
stone asserts that nothing short of boiling the tree in sea-water 
could possibly destroy its power of vitality. Constantly barked 
by the natives, the tree nevertheless retains its full vigour, and a 
removal of the very core or centre of the stem would not, accord- 
ing to that traveller, affect the existence of the tree; and “‘ the 
reuson is,” to quote his own words, ‘‘ that each of the lamine 
possesses its own independent vitality; in fact, the baobab is 
rather a gigantic bulb run up to seed than a tree.” This tree, or 
an allied species (Adansonia Gregorii) is found in the West Indies 
and North-Western Australia. The bark fetches readily here £14 
or £15 per ton. This bark furnishes indistructable cordage, and a 
close thread used for cloth and ropes. Ropes made from it are 
said to be so strong that there is, in Bengal, a saying, ‘‘ as secure 
as an elephant bound with baobab rope.” 

Ata late meeting of the Scottish Paper-makers’ Association, 
the chairman urged that the attention of makers should be turned 
to the introduction of other materials to cheapen the cost of pro- 
duction, or to increase the percentage of paper yielded by the 
materials now in use. Wood-pulp might soon be more generally 


-used, as, from recent information there were means lately dis- 


covered. and soon to be patented, whereby the fitness of this 
material will be greatly improved, and its price be exceedingly 
moderate. An inquiry into the practicability of growing a 
vegetable fibre at home as a substitute for esparto was held by 
several Scotch paper-makers with the Chamber of Agriculture, 
but no definite conclusion was arrived at. The general opinion, 
however, was, that straw was the cheapest and best material that 
could be had, but great difficulty exists in obtaining large supplies, 
owing to the lease stipulations requiring it to be consumed on the 
farm. The market price of straw here being also £6 per ton 
above what it is in Sweden and Belgium, it can be imported from 
those countries cheaper than it can be brought here. 

The vacuous agar bags, which are made from the tough longi- 
tudinal fibres of the leaves of the Pandanus utilis and — 
Three 
million of these bags are made annually in Bourbon, and a large 
number also in Mauritius, The leaves are cut every second year, 
and each plant yields enough for two large sacks or bags. The 
leaves yield paper of good quality, light and strong. 

In Australia attention is being directed to the utilisation ot 


Mueller, of Melbourne, proved from what a great variety of 
vegetable fibres paper can be made, but the difficulty to be con- 
quered is commercial—not mechanical—the cost of reducing much 
of the fibre into paper being prohibitory. 

A Select Committee of the House of Assembly of South 
Australia reported, in August last, that thousands of tons of 
material, equal to any demand, and suitable to the manufactur: 
of fibre, is growing extensively in various parts of the colony, an: 
a large proportion on the Crown lands, while the cutting of it 
does not destroy the plant, but tends toimprove it. The committee 
report their opinion that a new and valuable industry might be 
opened up, not only to supply the colony with material useful for 
various manufactures, such as hemp, rope, and paper, but there 
would also arise a very large European trade. The committee, 
therefore, recommend that a bonus’ of £2000 be offered by the 
Government for the first 500 tons produced in the colony. 

Dr. Mueller, in an elaborate article on the barks, foliage, grasses, 
rushes, &c., of Australia suited for paper making, * remarks that 
forest regions and coast lines, swamps and flats subject to inun- 
dations, should prominently yield the material for thefactory ; for, 
on open pastures or otherwise occupied tracts of country, even 
paper material cannot be harvested for an unlimited period at the 
expense of the soil with impunity. In factories situated in the 
vicinity of forests the soda expended in paper manufactures might 
be profitably regained by evaporation of the ley, and crystallising 
it with coal or sawdust. In viewing (he adds) the immense supply 
of various kinds of paper material here cheaply available, there is 
no reason why they should not form, closely pressed, an article of 
export probably less inflammable than rags; and, still more, it may 
safely be anticipated that, together with consumption of rags in 
local factories, the new articles indicated will largely enter into 
the fabrication of paper, the product of Victorian industry. 

I have not thought it necessary to take up the time of the 
meeting by an enumeration of all the Australian materials on 
which Dr. Mueller has experimentalised, with more or less 
success. Many of these have been repeatedly brought under 
notice, others are new; but I have specimens of various papers 
made from them here, for the inspection of those interested. 
These papers have not been subjected to chlorine, or drawn 
through size. 

In the reports of the jurors at the New Zealand Exhibition of 
1865, it is stated that New Zealand produces a number of fibrous 
plants and grasses suitable for the manufacture of paper, a branch 
of industry which must, at some future time, become an important 
one. The bountiful supply of pure water with which almost 
every portion of the colony is blessed, and the facilities 
which exist for the erection of mills to be driven by 
water power, combined with the abundance of paper-making 
material, which grows in profusion throughout the colony, 
constitute New Zealand as par excellence a favourable country for 
the production of paper for the supply of this and the other 
Australian colonies. With regard to paper-making material, the 
Phormium tenax must again occupy the first place. 

Not only is the fibre admirably suited to that purpose, but it is 
the more valuable, inasmuch as the refuse particles of fibre, after 
its preparation for spinning, are available for the manufacture of 
paper. In the event of the cultivation of the Phormium tenaz, 
there will always be a large quantity of damaged, and what 
would otherwise be waste leaves, which would be valuable to the 
paper-maker. Forty years ago, paper was made of it to print an 
edition of a work by Mr. Jobn Murray, of Edinburgh, on the 
plant and its uses. The peculiarity of this paper is its tenacity. 
which property should make it valuable for documents and 
printings to stand a great deal of wear and tear. No better paper 
could be used for bank-notes, or for the printing of valuable 
standard works. 

Many of the native grasses of New Zealand are sufftiently fibrous 
for the manufacture of paper. One variety of yt 3s in particular 
claims attention, from its resemblance in many * 4:jortant features 
to esparto ; this is the “‘ snow grass,” one of the tussocky grasses 
of the colonists (Schoenus pauciforus, Hooke®}, which grows rank 
and luxuriant at high elevations and on barren soil, in the interior 
of the Middle Island experiments have been made Dunedin as to 
the paper-making qualities of this grass, and the trial was suffi- 
ciently satisfactory to establish its value for the purpose. But 
while I direct attention to these jsper-making materials, I fear 
Australia is too far distant to  # thought of for any extensive 
supply of raw material, and we ' ,ust look to nearer quarters, such 
as the shores of Northern ar . Western Africa, Brazil, Central 
America, and the West India islands, 

Seven or eight years ago, ina work which I published 9n the 
utilisation of waste substances, I suggested that the wooilf fibre 
adhering to the hulls of the cotton seed might be economised in 
the manufacture of paper, and I am glad te find that this, “like 
very many other hints thrown out, has simeebeen curried into 
practice. 

At the last meeting of the British Assoc 
by Mr. Thomas Rose, of the firm of Rose 
Mills, Earlstown, on the further utilisa’ 
especially by converting the short cott - lhering to the 
husk of the herbaceous cotton, and the ! itself, into paper. 
The seed yields, in round numbers, 50 pé® e@mt. of kernel and 
50 per cent. of fibrous husk. The kernoi yields about one-third 
crude oil and two-thirds cake. The fibrous husk gives an average 
of 30 per cent. pure fibre. The process of operating is this, the 
cotton seed is fed between a pair of rollers, running at differential 
speed, and not quite in contact. This cracks the husk or shell, 
and allows the solid kernel to fall out and be easily separated. A 
system of riddling further separates a great deal of the dry, broken 
husk. After this it is boiled in caustic soda, in a revolving boiler, 
by which means much of the remaining husk is got rid of, and 
final washings so completely liberate the cotton that it is ready for 
bleaching. After this process it is reduced to pulp, and converted 
into paper. Supposing this to prove a success commercially, of 
which Mr, Rose—(who is now in America on the subject)—appears 
to be sanguine, it will further utilise a waste product on which I 
have often spoken in forme? years in this room, and add something 
to the wants of the paper maker as regards raw material. 

In a late number of the New Orleans Picayune (Nov. 10, 1870), 
I tind an article giving elaborate statistical calculations about the 
value of the cotton seed and its subsidiary products ; but I am a 
little sceptical as t0 American estimates and figures, particularly 
when the money value of the oil, oil-cake, and ashes of the hulls, as 
a fertiliser, are set down at the large sum of £11,000,000 sterling, 
or equal to eno-fourth of value of the incoming crop of cotton. 
The quantity of cotton seed from an American crop of t 
million bales is represetited to be 2,250,000 tons. Now, sharp as 
our American cousins are in turning matters into money, they do 
not appear yet to have thought of utilising the fibre. If this is all 
woolly-seeded cotton, the weight of seed spoken of onght to yield 
about 300,000 tons of pure fibre, worth, to paper-makers, not less 
than £7,500,000. And this is quite irrespective of the bark of the 
stem of the cotton-plant, which I have not yet heard is economi- 
cally used. 

Looking af the utilisation of this small cotton seed fibre, I see 
HO reaso| Why another material should not be available, in the 
fibrous '” < or covering of the betel nut of India (Areca catechu), 
which ', im such general use throughout the East. The fibre hasa 
soft and cotton-like feel, and is capable of being spun into twine. 
Immense quantities of these husks are now thrown away, and, as 
a paper material, they ought to be collected in large quantities and 
at little cost. From ys about 70,000 cwt. of these nuts are 
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local materials for their paper-mills, At the recent Intercol 

Exhibition at Sydney, in September last, a bronze medal was 
awarded to the Paper Company for its brown, printing, and news- 
printing, made at their Liv 1 mill. The brown paper was 
chiefly made from refuse New land flax ; the printing is used 
by the local journals. The hamd-made papers, shown by Dr. 








* Journal, vol. xvii., 1869, p. 175. 





ped annually, and uantities from Pinang, Sumatra, 
and ey "and from other quarters there are also large 
expo! 
One material has again been brought into notice, the New 
Zealand flax lily (Phormium tenax). Twenty-five years ago it was 
shipped from the colony as a paper material in solid lumps, to 


* “ Journal of Applied Sciences,” August, 1870. 








lessen freight. The paper obtained from it is the strongest of all. 
The subject from that time to the present day has been one of 
almost constant discussion. The readiness with which the large 
richly-fibrous leaves can be turned into pulp for a very substantial 
paper, entitles the plant not alone to consideration, but also the 
fact that it may be permanently established with the greatest ease 
in any swampy ground, 

The leaves of many palms, but chiefly of the dwarf palm, 
Chamerrops humilis, Pheniz spinosa, and other species, have lately 
been imported for paper-making, and are found useful if well 
separated irom the leaf-stalk, which is hard, stiff, and brittle. 

A patent has lately been taken out for applying the creeping stem 
of the antidote cocoon (Feuillwa cordifofia) as a paper material. 
This is a cucurbitaceous perennial scandent plant, climbing on the 
highest trees, very common in Jamaica. 

It has been well remarked that it is from a careful observation 
of the laws of vegetable growth and decay that man has been 
enabled to take advantage of many of the beautiful vegetable 
products that lie scattered about in luxuriant profusion, and in 
proportion to the pains he takes to observe the lawsof nature, and 
the judgment he displays in applying this “mowledge to scientific 
of useful purposes, so are the results beneficial to the community 
at large. One man looks,|perhaps, at the chemistry of vegetables, 
another merely to the physiology, while a third considers it useless 
to waste time with such abstruse studies, and inquires merely 
what is the mercantile value of fibrous substances, and how 
cheaply they can be brought into the market. Now, all these 
inquiries have their relative importance. 

In this superficial inquiry on paper-making materials, I have 
merely touched upon a few of the more prominent, without going 
into practical details, which can best be supplemented by those 
present who are specially engaged in the manufacture. The subject 
will not have been introduced in vain if any of the facts or 
suggestions I have brought forward shall result in benefit to those 
who are more specially interested in paper-making. 

The paper was illustrated by an esparto plant growing, raised 
from seed, alfa, diss, palm leaves, and other fibres, from’ Mr. E. 
Lloyd, Bow Paper-mills ; Adansonia bark, bamboo and paper 
made from it, Algerian flax, and the straw from which it is 
obtained, palm leaves, New Zealand flax leaves as wa wild, 
antidote cacoon, wood pulp, &c., from Mr. NW. W. Chittenden ; 
sorghum stalks from Italy, the panpicles of which are made into 
brushes, and the waste used for paper-making, from Mr. John 
Draper, 3, Winchester-buildings ; various fibres and specimens 
of paper made therefrom by Mr. James Collins of the Pharma- 
ceutical Society ; fax waste, and paper made therefrom, by Mr 
Potter, of Darwen ; pepe rllars, cuffs, and wrist-bands for ladies 
and gentlemen, from Mr. Edward Tann, 308, High Holborn ; 
cotton seed, and paper made therefrom, from Messrs. Rose and 
Gibson, Earlestown'; waste cotton, and the manufactures made 
from ity Sa Mr. Robert Thatcher, Oldham ; besides humerous 


specian Mr. Simmonds’ own collection. 
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ARMS ABD ACCOUTREMENTS FOR, FRaNcE.—Great as has lately 
been tie Birmingham trade in arms and ammunition, the demand 
for the former would have been much greater, and the prices ob- 
tine for them considerably higher, if the Americans had been 

active in meeting the demands of the European belligerents. 
The Philadelphia correspondent of the Times has just made it 
known that the shipments were small in the early part of the war, 
but greatly increased after the capitulation at Sedan. Between 
the srd of September apd the 4th of January the shipments have 
amounted to 9,747,606 dollars. The steamer Pereire in three 
trps to Havre took fire-arms valued at 1,432,940 dollars; 
the Latayette in three trips took fire-arms worth 2,171,395 
dollars ; | the Ville de Paris in two trips took fire-arms 
worth 1, 3 dollars. The steamers Erie, Ontario, and 
Avron, sailing to Cowes for orders, each carried arms, the cargoes 
being vaiued in the aggregate at 4,216,008 dollars. The shipments 
still goon. In New York a manufacturing firm is turning out 
daily a thousand muskets of an improved pattern for the French 
Government. Of the arm ‘already. shipped \75,000 were Enfield 
rifles, originally import: rom England, and last autumn sold at 
public sale by the Unite States Government. A large number of 
the arms sold on that occasion have not yet been deliverei, the 
eae in this case having been agents of the North German 
sovernment, who have forfeited a deposit of 10,000 dollars, they 
not having complied with the conditions of sale. The artillery 
shipments to France have been small—150,000 dollars. 

THE VENTILATION AND WARMING OF THE RoYaL ALBERT 
HALL.—To begin with the arrangements which have been made 
for the heating. Ina boiler-house outside the hall are three 
30-horse tubular boilers, which supply the motive power to the 
various engines, and heat the water in nine condensers, which in 
turn feed 26,000ft. of 4in. cast iron hot-water piping. The 
pipes are disposed in heating chambers in the basement, and these 
chambers are so distributed as to facilitate the escape of the 
heated air into all parts of the building. The condensers are 
supplied with steam direct from the boilers, and each one heats 
the water for two distinct coils or systems of piping, arranged on 
the ordinary circulating principle of flow and return. The pipes, 
which run about 130ft. to the ton, are made in 9ft. lengths, 
with socket joints put together with yarn and iron cement. 
provision in the contract is that the pipes should all be proved 
before they are used, They are arranged in tiers, and fitted into 
cast iron coil-boxes, with the necessary expansion cisterns, air- 
vents, ball-cocks forthe supply of water, and shut-off valves from 
cisterns, &c. In connection with each coil of pipes is fixed a moisten- 
ing tank to insure the requisite hygrometrical degree of the air. 
The condensers, I need scarcely say, consist of numerous metal 
tubes enclosed in a chest, in which the steam from the boilers is 
made to impart its heat to the water from the return pipes. By 
the plan of usi condensing hot-water boilers it becomes 
possible in a large building like the Albert Hall to work a part 
only of the coils at once without interrupting the series. It will 
readily be seen that by checking the flow of airinto and from these 
chambers containing the piping a very high temperature may be 
attained ; and that by aie the current of air through and 
among the pipes, any desired degree of warmth in the 
chamber i produced. I may therefore speak of them as 
hot-air chambers. The external air is supplied to these chambers 
by means of two down-cast shafts, each 6ft. by 6ft., and passes 
through a long underground passage, in which it will be strained 
through fine wire-gauze screens, and washed with water sprays, in 
the same way as is ‘practised at the Houses of Parliament. It is 
then drawn into the fan chambers, from which it can be forced 
into the bui at the rate of 3,600,000 cubic feet per hour. The 
fans are each in diameter, with four blades, antl work on the 
principle of the screw. They are driven by two small five-horse 
power engines, of somewhat uliar construction. To supple- 
ment the action of the fans, andin cold weather, perhaps, to replace 
them, a powerful system of exhaustion has been introduced into 
the centre of the roof, namely, an elliptical shaft, of nearly 700 
square feet in sectional area, carried above the roof of the main 
building. The portion of this shaft above the roof-level is sur- 
rounded with movable louvres, which are arranged to open to 
any required extent. The suction pipe of this shaft is capable of 
being increased by means of the heated air generated from three 
rings, containing 960 gas-burners, situated at its lowest extremity. 
It is calculated that the vitiated air can thus be extracted, without 
the danger of the formation of descending currents of cooler air 
from the upper part of the building. . . . . The temperature 
stipulated for in the contract is, for the main hall and the enclosed 
rooms, during the winter months, a mean of fifty-eight degrees 

ahrepheit, and not lower than fifty-tive; for the corridors, 
stairs, &c., the temperature to be a mean of fifty-five degrees, 
and not lower than fifty-two degrees, Mason's hygrometer to 
register not more than ten py ae During the summer 
months the mean temperature is to be below the external tempera- 
ture of the air.— Builder, 
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WHEEL-MAKING MACHINERY, ROYAL ARSENAL, SPANDAU. 
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SCALE OF ENCLISB FEET 
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In our last impression we illustrated a of the wheel- | which (A, B) carry the knife heads’ for planing the lateral faces, 
making machinery used at Spandau Fa gat artillery | and the ©, a hollow cylindrical saw for rounding that end'of 
wheels, We now, in continuation of the subject, illustrate a enters the nave of the wheel, On.the same shaft 
the remaining machines employed. The apparatus for shaping | as O is'a frictional disc D, which communicates motion to ved 
the wedge-shaped ends of the spokes, which is shown | pulleys E and F. Keyed tothe spindle of the latter pulley is a 
in Plate 3, is carried by a hollow frame with hie triangular piece carrying three pinions, and by varying the tion 
guides for the carriage which holds the spokes. e | of this piece motion may be communicated to the toothed wheel 
upper part of this carriage consists of the holding jaws, which | above in one or'the other direction. In the — shown in the 
are opened and shut by a hand wheel and screw, and it is more- | drawings the apparatus is out of gear, and the wheel (and conse- 
over capable of being partly turned round in a bearing fixed in the | quently the carriage which it drives by means of a screw working 
lower part of the carriage. At the front of the frame are fixed | into a nut) is at rest. 2 - 
three upright shafts (each driven independently by straps), two of | The modus operandi of this machine -is as follows :—The spoke, 











ping dee fixed in the holding jaws, is brought up to the knife 
head in a position defined by set screws H, By the time the 
knife has done its work the forward motion of the carriage is 
arrested by the automatic di ment of the driving gear. This 
is effected by a nose piece I fixed to the og which comes 
in contact with and depresses the stud K. The effect of this is to 
move the lever L,and with it the shaft M, into the position shown 
in the drawing. The upper ion of the carriage (the holding 
jaws still retaining the spoke) is now s round on its centre, 
and placed in a central re y means of the spring 
bolt O, which locks into the notch P. The driving gear is set in 
action. by the reversing lever L, and the carriage is advanced 
far to allow the spoke to™be operated upon by the 
annular saw ©, and when it has arrived ir the _ position the 
carriage is brought to a standstill by the handle L and the lever 
Q, BR is pulled forward so as to bring the annular saw C up to the 
spoke, The — of wood thus cut off falls inside the saw, but it 
is immediately thrown out by a piston, kept in position by a spiral 
spring when the saw spindle is lowered. The wee portion of the 
carriage is now swung round so as to bring it under the operation 
of the second eal Se Ly —_— the 7" a a a the 
iage is sto y the self-acti ear. e finis' e is 
Someek and “ one substituted, The machine is not in 
motion, and the new spoke is shaped as before, but in the reverse 
order, the lower knife head acting first, so that no time is lost by 
unnecessary motions, 

In the machine for borsing and shaping, the nave ends of the 

kes, Plate 9, as theycome from the last-mentioned machine, are 
slot together in the positions they will finally a in the 
wheel, and are firmly pressed in a radial direction by the twelve 
headstocks, being at the same time held down by an iron ring to 
the bed of the machine. Whilst in this position the upper and 
lower faces of the portions which enter the nave are brought toa 
true surface by cutters fixed to the vertical spindle. At the same 
time the central aperture is bored out by a cutter fixed on the same 
upright spindle. The footstep in which the upright spindle 
revolves is carried by a slotted lever, and the spindle is moved up 
and down by a hand wheel and screw to bring the cutters succes- 
sively into operation. The play of the spindle is limited by two lock 
nuts on the screw. It is driven by a belt from a pulley fixed under- 
neath the floor. Holes of a somewhat oblong shape are now drilled 
through each spoke for the purpose of receiving the bolts which 
connect the two halves of the nave and the spokes firmly together. 
The spoking of the naves is performed in a machine with a circular 
table, having in the centre a mandril for holding the two plates 
forming the nave. The spokes are held in position by twelve 
radial headstocks. 

The machine for placing the felloes on the wheel is shown in 
Plate 4. When the spokesand felloes are accurately made the cpera- 
tion is averysimple one. Any two adjoining spokes are fastened to- 

ther by a toggle, and the felloe is driven into position by light 

lows. The adutting ends, having been previously oiled, 
are now joined together by means of the dowels which are 
smeared with glus. The projecting ends of the tenons of the 
spokes are slit and wedged. a these operations the wheel is 
carried by a mandril x, resting on the two headstocks y, y, which 
are capable of being pressed against the two faces of the nave to 
hold it tight. The frame of this machine is flush with the flooring, 
and the aperture is covered with a plank when the machine is not 
in use. is machine may also be used for spoking wheels with 
wooden naves, and for this purpose an adjustable pointer z is at- 
tached for indicating the position of the shoulders of the tenons, 
which, in this case, are not cut until the spokes are driven into 
the nave. 

The wheel is still unwrought on its outer periphery and on one 
of its flat sides ; allowance was also made for finishing the other 
flat side when the wheel felloe left the planing machine described 
in Plate 1, The outer periphery having been brought approxi- 
mately to a truly circular shape by a band saw, the wheel is 
finished in the next machine. 











SouTH KENSINGTON MusEUM.— Visitors during the week ending 
February 4th, 1871 :—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 11,927; Meyrick and other 
a? 1601; on Wednesday, Thursday, and Friday (admission 

.), from 10 a.m. to 4 p.m., Museum, 1760; Meyrick and other 

ries, 60; total, 15,348; average of corresponding week in 
former ears, 11,190. Total from the opening of the Museum, 
10,148,860, 

EDINBURGH AND LEITH ENGINEERS’ SocieTy.—This society 
was founded last. November, in order to facilitate,the communica- 
tion of knowledge and of ideas between the younger engineers of 
Edinburgh and Leith. It endeavours to accomplish this b 
holding debates, once a fortnight, on subjects connected wi 
civil, naval, mining, and mechanical engineering. As yet its 
members have mostly belonged to the hanical branch of the 
profession, and accordingly its subjects have been chiefl 
mechanical. For exam ~ it has already discussed in as Fo sanen | 
a manner as the meth mits of, ‘‘ The Different Advantages of 
the Various Olasses of Condensers,” ‘‘ Reciprocating Pumps,” 
* Jet Pumps, particularly the existing Practice and Theory of the 
Injector,” “‘ Pump Valves Generally,” ‘‘ Paper Makingand Outting 
Machinery.” At the last meeting on the 25th January, Mr. 
Alexander Kennedy, consulting engineer, read a paper on the 
“ Advantages of Compound Engines.” He pointed out that misty 
and incorrect ideas as to the mode of action of compound engines 
too commonly prevailed, and explained at some length the pro- 
gress of the steam through the two cylinders. The real advan- 
tage of compound engines was the possibility of using in them 
comparatively light machinery with very high-pressure steam and 
great expansion. With an ordinary engine, if very high-pressure 
and great expansion are used, it is necessary to make the 
whole of the engine, or rather the whole length of the cylinder, 
and the whole length of the piston-rod for the long stroke, heavy 
enough for the high initial pressure ; whereas, with a compound 
engine, you can make the low-pressure cylinder, which is in 
reality the second half of the cylinder, light, as also half the 
piston-rod, or rather you divide the whole length of the piston- 
tod into two piston-rods, one of which, the one for the low- 
pressure cylinder, is light. But what was much more important, 
the totalp , and therefore the moment of torsion on the crank- 
shafts, was rendered more equable throughout the whole resolution, 
thereby obviating excessive strain and jar on the i 
and generally throughout theengine. The equability of pressure 
also produces —— equability of speed,which in marine 
engines lessens the slipof the propeller, as was pointed out by Mr. 
Wallau in February last. However, these two advantages did not 
in themselves directly reduce the weight and bulk of the engine 
per indicated horse-power, as these were found to be almost exactly 
the same in compound and ordinary engines. The great saving in 
weight and bulk was in the boilers, b the ical 
of steam rendered possible less bulky boilers, and in wv 
necessitated the carrying of less water and coal upon a vo; 
Referring to the controversy as to the proper angle between the 
cranks, Str. Kennedy described experiments made upon the 
engines of the Robert Lowe, whose cranks could be p at 
any angle. With the cranks at 135 degrees the indicated horse- 


power was * or almost exactly the same as with the cranks at 


90 degrees, the cut-off, steam, and vacuum being identical in the 
two cases, or just slightly in favour of 135 degrees. But with 
135 , the revolutions were wm eee per minute as compared 
with 644 with 70deg. Thus the ship travelled so much farther 
with cranks at 90 degrees, all other things being equal. The 
efficiency in the latter case was, however, found to be 60°15 per 
cent. w in the former it was 64°3. Thus the advantage of 
the 90 eat aa 135 degrees was represented by the 
i cmp, % or 1°05:1, 
proportion WS as 1°05 :1 
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WILLIAMS’ GAS COOKING STOVES. 


A Goon gas cooking stove has long been required. The engraving 
annexed represents one designed by Mr. A. Williams, of Bankside, 
fitted with atmospheric burners, porcelain sides, and one that can 
be fixed anywhere, and gives off no smoke. The introduction of a 
stove of this description by gas companies into their districts 
would prove a means of increasing the consumption of gas, and 
would be an economical stove to consumers, as in the summer 
kitchen fires would not be required. 
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The following experiments will show the advantage of its use 
and the relative value of it compared with ordinary coal : 
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Date, | soint Weight.} Time. b.. --¥ =, Loss. 33 & 
1869. 

Tb. | om. jhrs.|mts| 1b. | oz | 1b. |os. | 1b. | os. | tt. 33 
i! 14] 2| 20 “> ) eer sd oe ni} a lotr 
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» Oleg tl ol el sieol s 6|—| 7] —| 9p] 42 [2-28 
pag n | ~ 2|45| 9/13] —| 44] — | 169] 48 [2°56 
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From which it will be seen that the cost of gas for cooking a 
joint is very much less than coal; but although only a single joint 
was cooked in the above experiments, two or three could have 
been cooked in the same time with the gas stove without any 
additional cost. 


BAILEY’S TIME AND SPEED INDICATOR. 
Ovr cut represents an indicator for the pumping engines of the 
Bombay Waterworks, of which two have been made by Messrs. 








speed indications, which are connected to the shaft of the engine 
by the small shaft at the side of the case. The total number of 
revolutions made per day, per week, or per month, may be noted 
on the right-hand dial, and on the other “‘engine time” is seen. 
For instance, if an engine commences at fifty revolutions per 
minute at six o’clock in the morning, the engine time-dial should 
be set accordingly to that time, and then after working until, say, 
six o'clock in the evening, it will show six o'clock instead of 
36,000, and the total number will be seen on the revolution dial. 
If 500 revolutions too few have been made, the engine time-dial 
would of course indicate 5.50, or ten minutes slow. It will be under- 
stood that by this means if the chief engineer or person in charge 
wishes to see at a glance what sort of duty the engine has been 
making, he can do so by noting the engine time-dial, and if he has 
time to note the revolution dial it can be then seen to a single 
revolution what duty has been done. Messrs. Bailey and Co. are 
introducing another description of speed indicator with only the 
revolution dial and the clock time-dial, which actuates a drum on 
which a paper is fixed, making one revolution in twenty-four 
hours, and instead of taking a diagram of speed which is diffi- 
cult to understand, a simple pricker is actuated, which makes a 
mark on the paper for every thousand revolutions made. The 
same firm have in hand some recorders for the Greenock Water 
Trust, for indicating the time of the fluctuation of water in the 
reservoirs. We n scarcely point out the advantage to 
engineers of being able to arrive at the value of alterations, and to 
preserve uniform system, in order to obtain statistics wpon which 
to base calculations of duty done in various cagniling opera- 
tions. 








THE present rate of traffic through the Tower Subway, after pro- 
viding for the working expenses, and for payment of 6 per cent. 
on the debentures a | new capital, will leave a surplus sufficient 
to paya dividend at the rate of 10 percent. per annum on the 
ordinary share capital. 

Pumpmsc WaTER ovT oF Coat Mrves.—At the meeting of the 
Midland Institute of Mining Engineers, held at the Queen’s Hotel, 
Leeds, on Wednesday, the Ist inst., Mr. John Cooper, mining 
viewer of the Holmes Colliery, Masbro’, read a highly interesting 
paper “‘On Pumping Water from the Barnsley Bed to the Lock- 
wood Seam at the Holmes Colliery.” He stated that until nine 
months ago the water was raised in large cisterns holding about 
two tons of water, which, besides occupying the shaft and engine 
several hours per week, was found in many respects injurious and 
objectionable. Force pumps were attached to the underground 
hauling engine, by which the water was forced 180 yards up the 
shaft at tne rate of from 250 to 300 gallons per minute, thus 
giving an independent mode of dealing with the water, and to 
liberating the shaft for other purposes. The details of the 
arrangements were fully enuieel, and large plans of the different 
parts of the apparatus used were exhibited. Great interest was 
manifested in the ae as described, it being quite new in 
Yorkshire. The advantages are that a little space is required in 
the coal shaft for the oy no spears or pump rods being 
Faptng th ordinary Stas cagins, Seip mood for boning oval 
rupting the ordi wor! ily or hauling 
from omee ~ mine Lo Ay appended se, Caner 
mising the i expenditure for power and ins' grea 
economy in -~ the water, the cost of which was stated to be 








less than one- of a penny per ton. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


STEAM ORE-STAMPER, 


S1rr,—Having been away from home for the last few weeks, I 
have only just seen ie letter in THE ENGINEER of the 20th ult., 
signed ‘“‘ W. Simecdek,” relative to our new ore-stamper. I pre- 
sume this is the sAime personage who, under the name of “‘ Sin- 
nock,” some time go intruded himself upon us with a sham in- 
vention, and with large assurances of what he could do in intro- 
ducing the neW bre-crusher and obtaining orders, Though it 
seems that, for réd8ons best known to himself, he has altered his 
name to Simedck ; While, inietters written to the Mining Journal 
and others, hé ‘has adopted another spelling — appearing as 
“* Synnock.” : 

As Mr. Simcock aveuses us of ‘‘ sharp practice,” and puts ina 
claim to be the “ sole inventor, originator, and designer” of our 
ore-stamp, I feel called upon, in self-defence, to state a few facts 
which I would otherwise have allowed to follow Mr. Simcock into 
obscurity ; and I also append a copy of his specification, as the 
most effectual mode of disposing of his absurd pretensions. 

With a view of showing the character of the whole affair, I may 
state that, previous to tae publication of Mr. Simcock’s letter, I re- 
ceived one from him, addressed from 1, Scott’s-yard , Cannon-street, 
in which he threatens to annoy us by writing to the public prints 
about our ore crusher, but at the same time intimates his willing- 
ness to be bought off. We took no notice whatever of his letters, 
hence his communication to you. As regards the statements in his 
letter, they are utterly untrue from beginning to end. It is tue 
that Mr. Sinnock, of Mostyn-road, Bow, wrote to me in Novem- 
ber, 1869, for prices of steam hammers, but that was all, nothing 
was said about ore crushing. 

In December (same year) it seems he induced Captain Polglase, 
of Goonbarrow, to join him in a patent, Captain Polglase paying 
the expenses, On January 13th, 1870, we met Captain Polglase 
and Mr. Sinnock by appointment in Bodmin, and they submitted 
their plans to us, and showed us their specification ; and we at the 
same time showed them the plans of our moving cylinder arrange- 
ment and details of our invention which we had ourselves worked 
out some time before. Eventually their plans were rejected as 
being in many points unmechanical and full of practical defects, 
and our own plans, worked out in our drawing-oflice at Bolton, 
without any assistance whatever from Messrs. Sinnock and Pol- 
glase, were finally adopted. _ In the sketch they submitted to us 
the cylinder was fixed, and the piston-rod carried the stamp- 
head ; but as a very large Surface was._required in the stamp- 
head, the difficulty at once presented itself of getting the rod 
strong enough to stand the shock of a side blow. There were, 
besides, several other fatal Objections to their plans. Indeed, 
all their so-called inventions merely amounted to the bare sugges- 
tion of substituting a steam hammer for an ordinary stamp; but 
even this had been attempted unsuccessfully by Isham Baggs long 
before the name of Sinnock became known to fame. In fact, 
their plans were merely a very lame reproduction of Baggs’ plans, 
and this catchpenny invention was consequently abandoned. We 
were at first to a certain extent imposed upon; and Mr. Sinnock, 
alias Simcock, alias Syunock, of ** London,” representing himself 
to us as a responsible person, and giving us an order for twenty 
ore crushers as a guarantee, we were induced to enter into an 
agreement with him. As, however, his plans were useless, his so- 
called patent invalid and worthless, and his guarantee order 
proved to be not worth the paper it was written on, that agree- 
ment as a matter of course fell through. As a result of subse- 
quent transactions, we heard no more of him until his recent 
resurrection from No, 1, Scott’s-yard, Cannon-street. 

These, Sir, are the facts of the case. I have only now to direct 
attention to the specification given below, The steam cylinder is 
said to be adapted only as the stamp-head lifter; that is, steam is 
used only to lift the stamp-head, and the hammer is consequently 
only of the single-acting class. I+ is also evident that the con- 
centration of force into one 'arge stamp-head was not even con- 
templated, The reference to the ‘‘dead blow” is very amusing 
for its vagueness, and the sudden manner in which the conclusion 
is jumped at. After Mr. 8. had seen us, and had had our plans 
explained to him, he wanted to alter his provisional specification, 
and wrote numbers of letters on the subject; but all in vain, for 
after a very brief struggle for existence his great invention died 
from natural causes, 

As to the alleged invalidity of our patent, I can only say we 
shall be very glad to have an opportunity of testing it. 

Bolton, Ist February, 1871. J. STURGEON. 

[This correspondence must end here.—Ep.] 

Copy of Sinnock and Polglase’s specitication, dated 29th of December, 1869, 
No, 3758, (eceived provisional protection only). We, William Sinnock, of 
Bow, in the County of Middlesex, engineer, and James Polglase, of 
Bodmin, in the op f of Cornwall, mining engineer, do hereby declare 
the nature of the said invention for “ Improvements in Machinery for 
Crushing Ores,” to be as follows:—This itiver.tion consists of certain 
improved arrangements and combinations of mechanical appliances for 
crushing and pulverising,ore, by means of the direct action of the motive 
power employed upon the ——. heads, thus dispensing with the neces- 
sity for a great deal of the machinery ordinarily used for such purposes, 
and thereby economising the cost of construction and maintenance 
whilst at the same time power is gained by the absence +f the friction 
inseparable from the employment of intermediate gear. These objects are 
effected by connecting euch of the stamp heads (which ave of the ordinary 
kind), with a steam cylinder, and adapting it, with its piston, for the 
stamp head lifter, so that any suitable length of stroke can be obtained 
aud any amount of percussive action employed in rapid succession, 
according to the amount of motive power which is applied By means of 
these arrangements a “dead” blow is obtained at every stroke of the stamp 
heads, and the necessity for ‘ spalling” the ore is entirely avoided. The 
requisite valve gearing may be actuated in any suitable manner, as will 
be well understood by persons conversant with such mechanism. The 
use of steam as a motive power is preferred, but any other suitable 
motive power capable of being applied in a direct manner to the stamp- 
heads may be employed. 








SETTING STEAM BOILERS, 

Sin,—In your remarks on a letter on steam boiler management 
you say that as regards boiler setting no one, as far as you know, 
has paid any attention tothe subject.* We beg to say that about 
fifteen months ago we had some apprehension that there must be 
something wrong at the bottom of our boiler, as when we cleaned 
the flues the soot and ashes were, although very hot, 
— wet, and we found out that water had got in from the 
canal close by. We got the inspector to examine it, and he 
reported that there were two thin places along the bottom. ‘The 
boiler was set on a midfeather wall, and a round draught, which 
we always consiiler is the best way, or, ratlier, more preferable 
than a split draught atany time. However, wefelt very uncomfort- 
able at having the thin places in the boiler bottom, as it is a fitst- 
class boiler, and had only been at work about ten or eleven years. 
So we had it out, and the plates directly on the brickwork were 
completely eaten through in five or six places. Could the boiler 
have been lifted off the seat with the steam on it must have 
burst. We suppose that nothing but the weight of the water 
and itself had saved it. We got some new plates in and set it on 
a Cast iron bearer, as per rough sketch, so that you will see at a 
glance that there is no difficulty in making a thorough external 
examination, as the fitting parts are only about a quarter of an inch 
thick. We also get more heating surtace and no danger of the 
plates suffering from moisture. We have sect several in this 
neighbourhood with perfect success, 

Northampton, Feb. 7th, 1871, Harrison AND CLAYTON. 

* We said nothing of the kind. We did say, in other words, thit no 
one, so far as we were awaie, Kad paid sifiiciet attention to the 
influence of boiler setting or the labours of the inspector, which is quite 
» dilferent statement from that attributed to us by our correspondent.— 
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STEAM WINCHES. ; 
S1,—I notice in last week’s issue of THe ENGINZER an article 


| containing a description of a new design fora steam winch, which 


is mentioned in very favourable terms, while comparisons are 
drawn greatly disparaging to steam winches of the usually adopted 
construction. As representative of the trustees of Mr. Robert 
Roger, Stockton-on-Tees, who have made the coustruction of steam 
winches. one of their specialities, you will perhaps permit me to 
make & few remarks on the subject, although they will tend to 
disputé and disprove some of the conclusions arrived at in the 
article above referred to. , First, as r the application of fric- 
tion cones for starting and reversing, I believe the late Mr. Roger 
to*have been one of the first, if not the first, to apply such to 
cranes and winches ever so many years ago, and Mr. Rigg cannot, 
theréfore, well be credited at the present day with their introduc- 
tion. Nor is it so absolutely clear that the friction cones are 
under all circumstances better than the link motion reversing gear. 
We used to manufacture these winches exclusively with the 
friction clutch gearing, but have for some years back been making 
them also with link reversing motion. Both kinds are offered at 
the same price, whilst of nearly 60 winches, which we happen to 
have on order, over 50 are specified to be fitted with the link 
motion. This, I think, goes far to Laeere that link motion is 
generally preferred ; and as it is certainly under much easier control 
for varying loads than the friction clutch, it would not be wise to 
throw it aside to make room entirely for the latter, all the less so 
as it enables us to work with various degrees of expansion. 

Still less can I agree with the remarks made about the greater 
simplicity of Mr. Rigg’s winch. Our winches have no greater 
number of shafts than the one you illustrated, but whilst the 
shafts in the latter are absolutely necessary under that arrange- 
ment for merely communicating motion to the chain barrel, in ours 
we might, if desired, do away with one of the shafts and retain 
two only. But the fact is, our second-motion shaft is really a 
most useful appendage to a steam winch, inasmuch as it is fitted 
with handles for working when steam is not up, or during a break- 
down, or for occasional short use, whilst in mavy instances also a 
pair of ship’s pumps are worked direct from it by means of cranks 
or eccentrics. Regarding the sizes of cylinders, they generally 
run from 4in diameter up to 8in., and those of Gin. are found 
ample for a load of three tons; it would, therefore, be quite useless 
to apply larger ones. As Mr. Rigg uses 7in. cylinders for lifting the 
same weight, is it wrong to assume that he cannot get the same 
amount of purchase out of his gearing that we can, without 
making the whole winch unnecessarily large and cumbrous? It 
will also be apparent to anyone that'winches made on the above 
principle are not so very safe for the attendant to handle, as the 
least slip of the foot may bring it under the crank or connecting 
rod ond, whilst with the usual arrangement all reciprocating 
movements are on the side opposite to that on which the atten- 
dant stands. 

This letter has reached a greater length than I intended, and I 
must, therefore, conclude, though much remains to be said. It is, 
however, necessary for me to add that my object is not to raise a 
discussion on the merits of the various kinds of steam winches, 
nor to cry down Mr. Rigg’s winch, which he will no doubt make 
to answer its intended purpose, but simply to defend an existing 
and generally approved arrangement against what appeared to me 
unjust deprecitition of its value. I beg to forward by post a 
circular, including woodcuts—amongst others—of our steam 
winches as taken from photograph’s, with friction clutches and 
with link motion gear. Jos. BERNAYS. 

96, Newgate-street, London, Jan. 31st, 1871. 


CHEMICAL SOCIETY. 
February 2nd. 
Professor WILLIAMSON, F.R.S., president, in the chair. 


THE following gentlemen were elected fellows :—R. J. Friswell, 
R. F. Humiston, M.D., A. H. Mason, J. R. Tustin. Professor 
Frankland, F.R.S., read a paper ‘‘ On the Development of Fungi 
in Potable Water.” He began by alluding to the experiments Dr, 
Heisch had made some months back with waters contaminated 
with sewage matter. When to such waters sugar was added, ve 
soon a kind of fermentation ensued and a rich fungoid growt 
made its appearance. Prosessor Frankland has now repeated and 
extended those experiments, and arrived, with one or two excep- 
tions, at the same results. But in the course of his researches he 
encountered some reactions which revealed to him that the 
presence of sewage matter in saccharic water is in itself not 
sufficient to produce fungoid growth, but that the presence of 

hosphates in some form is indispensable to such production. 
Preteener Frankland further found that the germs which give rise 
to the development of fungi need not necessarily come from 
sewage contamination, but that they may be derived from the 
atmosphere. Finally, he found that animal charcoal does not 
remove those germs. Dr. Frankland thinks that the sugar test of 
Dr. Heisch for the detection of traces of sewage contamination may 
be turned into a very delicate reagent for the detection of minute 
quantities of phosphates, for when these defy the power of the 
usual laboratory tests they yet are capable of feeding those germs 
and thus giving rise to tae fungoid growth. From all his ob- 
servations Professor Frankland drew the following conclusions :— 

1. Potable water mixed with sewage, urine, albumen, and 
certain other matters, or brought into contact with animal 
charcoal, subsequently develops fungoid growths and other 
organisms when small quantities of sugar are dissolved in them 
and they are exposed to asumwmer temperature, 

2. The germs of these organisms are present in the atmosphere, 

and every water contains them after momentary contact with the 
air. 
3. The development of these germs cannot take place without 
the presence of phosphoric acid, or a phosphate, or phosphorus in 
some form of combination. Water, however much contaminated, 
if free from phosphorus, does not produce them. A German 
philosopher has said ‘* ohne Phosphor kein Gedauke.” The above 
experiments warrant the alteration of this dictum to “ ohne 
Phosphor gar kein Leben.” 


—— — ——————— SS 


THE following announcement appears in yesterday’s Times :— 
Captain Rober§, Hall, C.B., Will succeed Vice-Adminal Sir S. 
Robinson, as Controller of the Navy and Third Lord cf the 
Admiralty.” 

Deatu or Mr, Perer THORN,—It is with much regret that w2 
have to announce the death of Mr. Peter Thorn, one of the 
partners in the firm of Thorn and Uo., who expired on Sunday 
last, at the edrly age of forty-nine years. Mr, Thorn was a son 
of the well knd#n coach builder of Lotidon, and was engaged for 
many years in various works of an extensive description. In con- 
junction with fils partners he executed poms importint contracts 
on the London; Chatham, and Dover. Railway, iticluding the 
masonry of thé Blackfriars Railway bridge, and other structures 
of a sisiitat chakicter; But his great Work was, uhquestionably, 
the construction of the new Blackfriars-rond bridge, fot #hich his firm 
undertook the contract. The miantier in which the work was 
carried out speaks for itself, thé greater credit being due to the 
contractors, #8 during the progress of the operations an un- 
exampled depression and stagnitioni characterised almost every 
profession, business, and trade in the country. Amiong other 
works catrietl out by Mr. Thorh were sotiie heavy undertakings, 
principally in the building line, at Worthing, The deceased gen- 
tleman was universally est Land i ted for his honourable 
dealing and integrity in all business matters; and the conscientious 
manner in Which he discharged the diities tliat devolved upon him. 
Mr. Thort’§.death may be partly attributed to over anxiety and 
severe taxdtidi of his mental powers. He had been seriously in- 
| disposed some time previously to his decease. He was buried yes- 
. terday in the West Brompton Cemetery, { 








ANNUAL INTERNATIONAL EXuIBITIONS.—The offices of the Com- 
missioners are at Upper Kensington-gore, London, W., Lieut.- 
Colonel Scott, R.E., secretary. 

ENGLISH RAILS IN Hotianp. —A tender has been accepted 
from Messrs. Bolekow, Vaughan, and Co. (Limited) to supply the 
Dutch State Railway with 3000 tons of rails at £6 19s. per ton. 
Messrs. Hopkins, Gilkes, and Co., the Ebbw Vale Company, and 
Messrs. Joseph itham and Son, Leeds, also tendered. 

THE LoNDoN AND County Bankine CompaNny.—The annual 
general meeting of the proprietors of this company was held on 
the 2nd inst. at the City Terminus Hotel, Cannon-street, when 
the report for the year was read by the secretary. The prospects 
of the company are most satisfactory. They have declared a 
dividend equivalent, with bonus, to 174 per cent. for the year 1870. 

Loxpon INTERNATIONAL EXIBITION or 1871.—Since the 1st 
instant, the quietude that has reigned in the buildings erected 
for the exhibition since their completion has been broken by the 
fast arrival of articles sent for the inspection of the Committee of 
Selection. Every day throughout this month is appointed for the 
reception of certain articles. One day is machinery, arother fine 
arts, another educational articles, and so on. The first consign- 
ment of the handsome collection promised by Belgium has arrived, 
as well, also, as a consignment from Leipsic. So far as yet can be 
ascertained, the articles sent in are all of a high class character. 
Outside the gallery, in the Prince Albert’s-road, are beiag placed 
the engines that will supply the motive power necessary for 
showing the machinery in motion. 

Abert HALL.—Considerable progress has been made during 
ths last few days towards the completion of the internal arrange- 
ments of the hall, The ugly but necessary scaffolding has all been 
removed, and the whole of the glass roof has been uncovered, so 
that the fair and beautiful proportions of the building are now dis- 
played to the view of the spectator, These proportions will possibly 
never beseen togreateradvantage than now, in a day or so hangings, 
curtains, and chairs will break the graceful curves. The curtains 
of the private boxes will be of crimson, and the carpeting of them 
green. In every other respect the fittings will be according to the 
tastes of the holders, who will be allowed full license, so long as 
the general effect is not interfered with. The bright, massive 
pipes of the organ are being rapidly reared in their places, and in 
ali the departments the utmost activity is being displayed under 
the superintendence of Lieutenant-Colonel Scott and Mr. Went- 
worth Cole, to perfect the arrangements by the day of the opening 
ceremonial by the Queen, 

ENGLISH MECHANICS’ SCIENTIFIC AND MECHANICAL SOCIETY, 
MANCHESTER.- The monthly meeting of this society was held on 
Thursday, the 2nd inst., at the Mechanics’ Institute, Manchester. 
Mr. Robert Ramsbottom, the chairman for the evening, when 
anvouucing the business of the evening, said that the committee 
had resolved that the society’s diary should be extended by con- 
taining notices of such scientific works as publishers chose to 
supply; and further, that circulation of the best scientific and 
engineering periodicals to the members will be provided for. A 


| paper wasread on ‘‘An Economic System of Railways for Home 


and International Communication,” by Mr. Jacob Hacking. The 
diary, or record of scientific and mechanical discoverie§ that have 
taken place here or abroad during the intervals of the meetings, 
was then read by the hon. secretary (Mr. A. Tolhausen), and com- 
prised, among other subjects, details on the experiments made on 
the 35-ton Woolwich muzzle-loader; the screw starter of her Ma- 
jesty’s ship Monarch; the opening of a section of the Roumelian 
Railway; application of the Corliss steam engine to pumping pur- 
poses; on the uses of a compound of tungstic acid and glue as a 
substitute for albumen, and concentrated hydrochloric acid for 
testing the presence of silk, wool, cotton, &c.; a more practical 
and economical method of producing bydrogen. A vote of thanks 
to the secretary concluded the proceedings. 

THE MARYLEBONE ROAD-MENDING CASE,—The summonses 
obtained against Mr. C. H. Lowe, assistant-surveyor of St. Mary- 
lebone, and Mr. William Green, foreman of the roads in that 
parish, for causing horses to be cruelly treated by mending roads 
with rough granite chips, came on for hearing at the Marlborough- 
street police-court on Wednesday. Among the witnesses called 
were an oninibus driver, who proved that the road had lamed a 
horse, which had to be laid up for three days ; Mr. George Young, 
officer of the Society for the Prevention of Cruelty to Animals, 
who said that he had endeavoured to persuade Mr. Lowe’s foreman, 
and subsequently Mr. Lowe himself, to have a steam roller used on 
the road, but without success ; Professor Fleming, who had 
examined a horse whose foot had been injured by the granite ; and 
Mr. F. Paget, C.E., who said that the time of the year was an 
unfortunate one for the process of macadamising, and that water 
and sand should have beeu thrown over the granite, and the steani 
roller used, to make the road fit for draught horses. For the 
defence, it was contended that the defendants were only carrying 
out instructions given them by the local authorities. Mr. Tyrwhitt 
said that, as no guilty intent had been made out, he should 
adjourn the case for fourteen days, and would recommend that, in 
the meantime, the society should communicate with the Maryle- 
bone vestry on the subject in a friendly manner. In the interests 
of the public we hope the ‘*friendly” relations will not end the 
matter. If the tradesmen suffer through the closing of the street 
during the rolliig, as they allege, they should remember that 
carriages and horses suffer for the want of the rolling. But 
perhaps this consideration is hardly to be expected. 


Tue INSTITUTION OF CiviL ENGINEERS.— At the meeting of 
this society on Tuesday, the 7th inst., Mr. Charles B. Vignoles, 
F.R.S., president, in the chair, twenty-eight candidates were 
balloted for and declared to be duly elected, including three 
members, viz.: Mr. William Crouch, Resident Engineer of the 
Glasgow City Union Railway; Mr. John James Montgomery, 
Town Surveyor and Engineer to the corporation of Belfast; and 
Mr. Charles George Napier, Chief Engineer of the Southern 
Division of the Great Southern and Western Railway of Ireland. 
Twenty-five gentlemen were elected associates, viz.: Mr. 
Guybon Damant Atherstone, Graham’s Town, Cape of Good 
Hope; Mr. Thomas Aveling, Rochester; Mr. Charles Colson, 
Superintending Civil Engineers’ Office, Portsmouth Dockyard ; 
Mr. Henry Crabtree, General Manager and Agent of the Northern 
Railway of Buenos Ayres; Mr. Alexander Milne Dunlop, West- 
minster; Mr. John Eunson, Engineer of the Northampton Gas 
Works ; Mr. Martin John Farrell, Wexford; Mr, George Fowler, 
Resident Engineer of the Hucknall Collieries, Nottingham ; Mr. 
John Russell Freeman, Westminster; Mr. William George 
Freeman, Penryn, Cornwall; Mr. Frank Alexavuder Brown 
Geneste, late Contractor's Staff, East Hungarian Railway ; 
Mr. James Metcalf Hawkins, Superintendent Civil Engineers’ 
Office, Portsmouth Dockyard; Mr. Peter Lindsay Henderson, 
East India Avenue; Mr. James Archibald Hamilton Holmes, 
Assistant Engineer Carnatic Railway ; Mr. Joseph John Maclean, 
Carshalton ; Mr. Samuel Lack Mason, General Manager of the 
North British Railway; Francis Ingram Palmer, Nav. Lieut., 
R.N., Lime-street; Mr. Daniel Pidgeon, Banbury; Mr. 
Robert Carstairs Reid, Edinburgh; Mr. Thomas Miller 
Rickman, Montague-street, Russell-square; Mr. Berkeley 
Cravan St. John, Resident Engineer of the Great Southern 
of India Railway; Mr. Joseph Tomlinson, jun., Cardiff; 
Mr. Douglas D’Arcy Wilberforce ‘Veitch, Stud. Inst. C.E., ‘Resi- 
dent Engineer, Gristel and North Somerset Railway ; Mr. John 
Waugh, Gas and Water Engineer to the Midland Railway Com- 
pany ; and Mr. Francis George Wynne, Stud, Inst. C.E., Imperial 
Arsenal of Zeitim Bournou, near Constantinople. A report was 
brought up from the council stating that, under the provi- 
sions of Sec. IV. of the Bye Laws, the following candidates had 
been admitted Students of the Institution sincethe last announce- 





ment—Messrs. Rodolfo de Arteaga, William Dugald Campbell, 
Edward Alexander Dunn, Walter Faithful Garland, Harry Robert 
Kempe; Henry de Quincey Sewell, and John Slate, 
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RAILWAY MATTERS. 


Ir is rumoured that the Pennsylvania Railroad Company have 
obtained a controlling interest in the stock of the Umon Pacific 
Railroad. 

THE works on the Potteries loop-line and the Burslem branch 
are proceeding, and will be prosecuted with greater rapidity as 
the season becomes more favourable. 

SERIOUS complaints are made by persons living close to the 
Metropolitan Railway of the effect of its traffic in threatening to 
shake down their houses, in rattling about their furniture, and in 
the production of constant disturbance and discomfort. 

A FRIGHTFUL accident occurred on Tuesday night on the 
Hudson River Railway. A petroleum train having caught fire, 
a passenger train passing by became ignited, and rushing on set 
fire to and broke down a bridge. Thirty persons are supposed to 
have been burned or drowned, and many injured. 

A PROSPECTUS has been issued of the Isle of Wight—Newport 
Junction— Kailway Company with a capital of £84,000 in shares of 
£10 each, of which 2800, with a preferential dividend of 6 per 
cent., are offered for subscription. The line is nine and a-half 
miles, connecting Cowes with Sandown. 

WIrTH regard to the Euphrates route to India, it is stated that 
the Hon. Frederick Walpole, M.P., is now at Constantinople, 
conducting negotiations with the Turkish Government, on behalf 
of Mr. W. P Andrew and others, to obtain a concession for a rail- 
way from a port in the Mediterranean Sea to Bussorah, at the head 
of the Persian Gulf, with the object of ultimately extending the 
line to Constantinople. 

Wir a view to making the public aware at the errliest period 
practicable of the dividend likely to be declared by the London 
and North-Western Company at the ensuing general meeting, Mr. 
S. Reay, the secretary, states that the accounts for the past half- 
year, though not yet finally audited or approved by the Board of 
Directors, show a balance sufficient to admit of a dividend at the 
rate of 7} per cent. per annum. 

ANOTHER daring mail robbery is reposted on the Pacific 
Railway. Between San Francisco and Alta, California, a mail 
car of an eastern bound train was broken into, a package 
of coin valued at 10,000 dollars and the pouch containing regis- 
tered letters carried off. The car was supposed to be securely 
locked, and noone appears to kaow how the thieves got into or 
out of it. ‘There is very little clue to the discovery of the robbers. 

THE railway system in Turkey is gradually developing itself. In 
a few weeks a line will be opened from Kutchut to Tchekmedje, 
and itis the intention of the company to extend it as soon as pus- 
sible to Constantinople and Adrianople. A line also is just com- 
menced by an Italian company from Salonica to Uskuss, the engi- 
neering staff for which left Milan last December. This line is 
ultimately to be extended to Banjaluka, in Bosnia, passing through 
Novi Bazar. 

NEGOTIATIONS have been opened between the Metropolitan and 
St. John’s-wood and the Midland Railway Company with a view to 
the formation of a junction with the Midland Railway and the 
introduction of an extensive coal traffic from the Midland system 
to the stations on the St. John’s-wood line. This traffic would 
afford a considerable additional revenue to the St. Jobn’s-wood 
Company. It would be of advantage to the company if the line 
were extended to Kilburn, and a bill will be submitted to Parlia- 
ment for the purpose. 

Tue Northampton and Banbury Junction Company held a 
meeting on Monday to consider a bill to sanction the extension of 
the line from Banbury to Blockley, aud to make deviations in 
their authorised line to Ross, in South Wales, to raise the neces- 
sary capital, and to obtain power to change the name of the 
company to that of the Midland Counties and South Wales Kail- 
way Company. The bill gives power to raise a capital of £900,000 
for the construction of the new lines, with borrowing powers to the 
extent of £119,000, and the capital proposed to be raised will be 
kept entirely distinct from the present capital of the company. 

THE Midland Company report the Settle and Carlisle line was 
commenced at every available position, and fair progress has been 
made. The Codnor Park branch, the Shipley Extension, the 
junction at Wigston, the Yate and ‘hornbury, Ashby and Breedon, 
Stenson and Weston lines, the Tamworth, Curve and Clown branch 
are making satisfactory progress, and the two latter are approach- 
ing completion. The progress on the Mansfield and Worksop line 
has been slow in consequence of the large amount of rock met 
with in cuttings. The Coton Park and Radford and Trowell 
branches are being proceeded with in a satisfactory manner. The 
absorption of the Matlock line into the Midland system will take 
effect on the 1st of July next. 

A CONSIDERABLE length of the London and South-Western 
line has been renewed in suburban districts between London and 
Windsor and on the Epsom and Leatherhead line, as also on the 
Fareham and Gosport, the Bishopstoke and Salisbury and Dor- 
chester lines, and on other branches and lines. The Barnstaple 
and Ilfracombe Company have been unable to obtain thenecessary 
capital to make the line on the terms cor.ceded by the company. 
The directors therefore propose, in lieu of the former terms, to 
undertake the working of the new line, as it is important to 
the company that it should be constructed, at a fixed annual pay- 
inent of £6000 as a consideration for all the earnings of the line. 
The directors recommend this course for the approval of the 
shareholders. 

THE directors of the Great Eastern report the revenue from coal 
has been £102,015 against £92,537 in the corresponding half-year 
of 4869, showing an increase of £9478. The directors :egret that 
the probability of this increase being maintained has been seriously 
compromised by circumstances out of their control. <A difference 
upon the subject of coal rates has arisen between the Midland and 
Great Northern Companies, and all efforts to adjust it by the 
mediation of other companies, or by an appeal to arbitration, have 
failed. The conflict is being carried on by an alternative reduc- 
tion of coal rates upon either side, and other companies are of 
course compelled to accept the lower rates Which are thus, ésta- 
blished. No benefit from this process accrues to the public, but it 
is diminishing the receipts of all the companies engaged in varry- 
ing coal. The Metropolitan Extensions are ih progress, and it. is 
hoped that a considerable portion of them Will 
traffic during the current year. It will be necessary for the share- 
holders now to give their authority for raising the residue of the 
capital which was assigned for the construction of these under- 
takings. 


THE report of the directors of the North Staffordshire Railway | 


Company for the half-year ending the 31st.December last states 
that the tolls from the canal amounted. to £35,288, against £37,108 
in 1869; the receipts for goods and minerals on the railway 
amounted for the half-year to £131,788, against £124,867, and for 
passengers to £66,348, against £63,679 in the same half of 1869. 
The directors considered that the comparison was upon the whole 
encouraging. The traffic on the canal had been unfavourably 
affected by scarcity of water during the long drought in the sum- 
mer and by frost in December last. On the railway there was a 
steady increase in the traffic; that of minerals had made a con- 
siderable advance as compared with those of the correspondin; 

half of 1869. The receipts for mineral traffic for the same half o 

1866 amounted to £108,041, for that of 1867 to £126,681, for 1868 
to £122,652, for 1869 to £128,140, and for the last half of 1870 to 
£141,744. The expenditure in the half-year on capital account 
had been £43,671. The net revenue account, after providing for 
interest on borrowed money and charging £4294 in hquidation of 
Susyerise account for renewal of engines, Jeft a balance of £97,128, 
which, after meeting dividend on preference stock, enabled the 
‘directors to récommend a dividend on the ordinary stock at the 
= a 3 per cent. per anhum, carryimg forward a balance of 


opened for | 
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NOTES AND MEMORANDA, 


PHILADELPHIA consumes 2,000,000 tons of coal annually, and the 
demand constantly increases. 

In the old printing-office of Plantyn, at Antwerp, is still 
preserved a large quantity of woodcuts, originally engraved for the 
books he issued at the end of the sixteenth century, particularly 
the emblems of Aciati and Sambuco, 


DuRING the siege of Paris the Times was reduced by photography 
to a space of an inch ahd a-half square to a page, so torwarded, and 


read on arrival by teas of the microscope. We might thus have a 
library reduced t6 the size of the New Testament, yet easily legible 


under a glass, 

Tue ppmber, of aire & woodcut will yield has never yet 
been established. The tlastivity of wood gives it a great advantage 
over métal in printing. any thousands of impressions may 
be taken by a Moderately careful printer without injuring a wood- 
eut, Asan instance with what impunity a bad printer may use a 
coarse woodcut, may be mentioned the fact that the ballad printers 
of the middle of the last century occasiofally used cuts that had 
been engraved in the reign of Charles I., and had headed popular 
ballads for more than 100 years. 

At the present day the flax plant is grown for fibre alone, for 
seed alone, or for both products together in many countries of the 
eastern and in some of the western hemisphere. For seed alone, 
in Hindostan, Turkey, and tbe United States of America ; for 
fibre and seed in Russia, Belgium, Holland, France, Gerniany, 
Scandinavia, Italy, Switzerland, the Iberian Peninsula, Great 
Britain, and Egypt. In Ireland chiefly for the fibre without 
utilising the seed. The average annual production of fibre in the 
chief Countries where flax is grown is as follows :—Russia, 
130,000 tons ; France, 48,000 ; Beigium, 18,000 ; Holland, 9000; 
Austria, 60,000 ; Prussiii, 32,000; Ireland, 35,000 ; Egypt, 10,000 ; 


and, adding all other countries, we way estimate the entire anuual 
weight of fibre produced throughout tie world at 40u,0UU tons. 


THE earliest woodcut bearing date is that belon 
Spencer, and representing St. Christopher carrying the} 
across an arm of the sea. It has two lines of text beneath itan 
the date, 1423, thus expressed :—** Millesimo cece’ xx” tercio,’ 
Much interest was excited some few years ago by the discovery of 
@ cut in the library at Brussels apparent!y bearing an earlier date ; 
but strict investigation has since proved that one of the C’s in the 
dite has been omitted; this makes just one hundred years 
ditference in its age. But the date thus altered is quite in accord- 
ance With the general character of the design and esecution of the 
cut which, on the contrary, do not at aii agree with the earlier 
date originally assigned to it. The St. Christopher above named 
was discovered in the volume in the Cony 








cover of a ntual 
Library at Buxheim, in Suabia. 

The largest diamond that is known seems to be that of the 
Rajah of Mattan in the East Indies. It is of the purest water, 
and weighs 367 carats, or at the rate of four grains to a carat, up- 
wards of three ounces troy. It is shaped like an egg, with an 
indented hollow near the smaller end. It was discovered at 
Landak, about 100 years ago; and although the possessiun of it 
has cost several wars, it remained in the Mattun family for ninety 
years. A governor of Batavia after ascertaining the qualities of 
the gem wished to be the purchaser, and ofiered 150,000 dols. 
for it, besides two war brigs with their guns and ammunition, 
together with a certain number of great guns and a quantity of 
vowder and shot. But this diamoud pos-essed such celebrity in 
ndia, being regarded as a talisman involving the fortunes of the 
Rajah and his tamily, that he refused to part with it at any price. 

Arrer the Koh-i-noor in size, comes great Russian 
diamond bought by the late Empress Catherine, which weighs 
193 carats. It is said to be of the size of a pigeon’s egg anu to 
have been bought for £90,000, besides an annuity to the Greek 
merchant of £4000, This diamond is reported to have formed one 
of the eyes of the famous statue of DSherigan, in the temple of 
Bramah, aud that a French grenadier, who had deserted into th 
Malabar service, found the means of robbing the pagoda of this 
precious gem and escaped with it to Madras, where he disposed of 
it to a ship captain for £2000, who resold it to a Jew for £12,000, 
From him it was transferred for a large sum to the Greek merchant. 
The next in size is that of the Emperor of Austria, which weighs 
139 carats and has a slightly yellowish hue. It has, however, 
been valued at £100,000. The next belongs to the French, and is 
usually known as the Pitt diamond. It is remarkable for its form 
and ite perfect limpidity. Although it weighs only 136 carats, its 
fine quaiities have caused it to be valued at £160,000, though it 
cost ‘only £100,000. . 

Many people wonder why what is termed real la¢e—as lace made 
by hand is called, to distinguish it from that made by machine, 
which is called imitation—is so costly. The following is the ex- 
planation :—The manufacture of lace is carried to its highest per- 
tection in Belgium. The finest specimen of Brussels lace is so 
complicated as to require the labour of seven persons on one piece, 
and each operative is employed at distinct features of the work. 
The thread used is of exquisite fineticss, which is spun in dark 
underground rooms, where it is stfliciently moist to prevent the 
thread from separating. It is so delicate as scargely to be seen, 
and the room is so arranged that all the light shail fall upon the 
work, Itis such material that renders tue genuine Brussels so 
costly. On a piece of Valenciennes not two inches wide, from two 
to three hundred bobbins are sometimes used, and for the larger 
width as many as eight hundred on the same pillow. The most 
valuable Valenciennes is determined by the number of tunes the 
bobbins have been twisted m making the grodnd; the more 
frequent the twists the clearer and more beautiful will be the lace. 
Belgium annually sells of this lace alone to the value of over 
£800,000. Chantilly lace is always black, and is chiefly used for 
veils and flounces. It is very tine, and extensively worn. Meclilin 
lace is made at Mechlin, Antwerp, and other localities. 


the 


From statements by Pliny it appears that in the Roman coins 
the value of gold to silver was as 5760. to 336, or as 17} to 1; but 
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MISCELLANEA. 


THE Board of Works are shortly about to commence the works 
for the embankment of the Thames at Chelsea, 

GrorGE F. BELt has been appointed chief engineer to the Indus, 
additional, for service in the Vigilant. 

Tuer Anglo-Maltese Dock Company report substantial progress 
with their new dock, the demands for which are much iucreased 
by the Suez Canal traffic. 

Tue works for giving additional daylight to the Westminster 
subway are complete, and the half-dozen gas-lamps and trays re- 
quisite for lighting it at night are being fixed. 

TuHE cable from Placentia, N. F., to St. Pierre Island failed on 
the 23rd, and efforts are in progress to restore communication. 
This does not interfere with the existing telegraphic facilities. 

Work has been commenced on a bridge across Lake Champlain, 
at Ticonderoga, and the people of Whitehall are trying to prevent 
it, arguing that it will materially interfere With navigation on the 
ake. 


THE turpentine business is one of the most important interests 
of North Carolina. The belt of turpentine forest in the State is 
in width from thirty to eighty miles, stretching from north to 
south. 

THE Western Chronicle of Science is the title of a new periodical, 
published at Falmouth, edited by the teacher of the mining school, 
and devoted to such branches of science as are applied to mining 
and metallurgy. 

ANOTHER fine steamer has just been contracted for by the Inman 
Company with Messrs. Tod and M’Gregor, of Glasgow. This boat 
will have a length of 410it. aud 45ft.beam, measuring, by Customs’ 
register, about 4600 tons. 

Ar the eastern end of the Victoria Embankment near Chat- 
ham-place the masonry, brickwork, &c., of the permanent Fieet 
outlet are brought up to a height of about 16ft., and the fitting of 
the tidal flaps, &c., is in progress, 

tis to be made 
ion of vessels of 
A contract, 


THE Dutch Gap Canal, U.S., isto be cleaned out. 
f and of sufticient depth for the naviga 
any tonnage that can pass between it and Richmond. 
it is stated, has been made for the work. 

HER Muojesty’s Commissioners for the International Exhibition 
of 1871 have invited M, Gounod, Herr Wa Verdi, and 
Mr. Arthur Sullivan, each t pose a suitable piece of music 
for the opening ot the Exhibition on the lst of M iy. 





mer. Sigac 
suer, Oiguo 
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AN explosion took place on Tuesday moraing in the large cartridge 
manufactory of Dunkirk, utterly destroyiug the From 
200 to 250 hands were ¢ mpl pyed, mostly young girls women, 
who were in the building at the t was a fearful 
loss of life. 

CotoneL Hare, R.E., of the Godavery Navigation Works, has 
found coal near Dumagudiem, about 130 miles from Coconada, 
as English coal for )>comotive pur- 
4 tur use for 


boil 
bulldings, 


anu 





time, and the resu 


Although not quite so yood 


poses, the coal discovered is said to be good eno 


welding purposes in the Government workshops, 








WE understand that at the ceremony of opening Royal 
Albert Hull by the Queen, on the 29th of March, an offici re- 
served free seat will be offered to the mayor, provost, or bailiff, of 





every place in the United Kingdom which paid £100 and upwerds 
to the subscription fund of the Exhibition of 1851, 

A NEW safety lamp, for use in coal mines, has recently been ex- 
perimented upon, It is constructed for burning paraffin oil in- 
stead of commun oil. It is the invention of Mr. W. Suupsoen, of 
Batte:sea, who claims for his lamp greatly increased ty, anda 
light supe rior to that of any lamp at present employe use 
of so inflammable a material as paraffin should be adopted with 
the greatest caution in the various conditions of dauger which ever 





iue 





surround the coai miner, 
London Press says the Working Men’s International 
failure its results, votwith- 





THE South 





Exhibition was, nancially, a in 
standing the one thousand one hundred prizes awarded by the 
respective juries before the closing of the exhibition, not one has 


been given to those holding certificat@s for them, if we omit a 
special one of £2, given by Mr. Samtel Morley, M.P., to a York- 
shire exhibitor of an ornamentally-cut ash walking-stick. It is 
not likely that any of those entitled to money prizes will receive 
them, and the guarantors will, it is understood, be called 
upon to pay £1000. 

THE Post is informed that overtures have recently been made to 
Sir Daniel A. Lange by persons of the highest distinction in this 
country with a view to induce him to form a board of English 
directors in London in connection with the Suez Canal, in order 
to give them, in conjunction with himself, a voice iu the manage- 
ment of the company’s affairs, and at the same time an additional 
amount of capital. Although Sir D. Lange could not coucur with 
all the reasons which were put forward, he frankly expressed his 
readiness to assent to any legitimate arrangement of the kind 
suggested, but said that he would not wish to take Any *teps in 
the matter without the full Knowledge and consent of M. de 
Lesseps, who is in Paris. 

From America we are promised a new process for refining cast 
iron, t yw hich an enormous saving is to be effected and the opera- 
tion simplitied. Fluor spar—well known as Derbyshirespar—and 
peroxide of iron- such as the Cumberland hematite—in powder, 
are mixed and spread over the bottom of the pig-moulds into 
which the iron from the blast furnaceisrun, The heat of the iron 
causes fluorine and oxygen to be liberated ; and by reason of their 
affinities for silicon and phosphorus these impurities are vaporised. 
‘The resulting metal with respect to silicon and phosphorus is 
as pure as wrought iron.” Tis process, patented by James Hen- 


| derson, will soon be brought to the test of practical utility in this 


s was not the relative value in bullion, which appears to have | 


Deen as 145$ tol. ‘his ratio did not long continue. About 189 
B.c. the Komans coincided with the Greeks in estimating the 
Value of gold compared with silver as10 tol. Upon Cwsar’s 
return to Rome with the spoils of war, gold became so abundant 
that its value, compared with silver, fell to the ratio of 750 to 100, 
or74$tol. This, however, was a transient depression in the value 


| of gold, for, in the time of Claudius, about a century later, the 


value of gold had advanced so that its ratio to silver became as 
lz} tol. This ratio appears to have been preserved through the 
reigns of Nero and Galba, and during the mterval between Galba 
and Alexander Severus, or more than 150 years. Under Constan- 
tine the Great the value of gold had receded, as compared with 
silver, to the ratio of lv} tol ; but 60 years alter Constantine the 
value had increased to 143 to 1. In a statement by Herodotus of 
the revenues of Darius, the son of Hystaspes, he proceeds upon 
the supposition that the value of gold to silver was asl3tol. It 
is supposed that the value of gold did not long continue to be so 
high in Greece, for Plato, 50 years after Herodotus, asserted the 
ratio to be as 12tol. Gold had at that time a lower value 
in Persia than in Greece. The ratio in Persia appears to have 
been as 113 to 1. Gold afterwards became so plentiful in Greece 
that its value was estimated, compared with silver, as 10 to 1. 
This was about 341 years B.c, Tt 18 supposed that the value of 
gold, compared with silver, continued to be as 10 to 1 for 170 years 
after the death of Alexander, When guineas were first coined in 
1663 the value of fine gold, compared with that of fine silver, was 
rated in the English mintat 14333 to 1. Guineas were then 
coined as 20 shilling-pieces, but Were afterwards made current as 
21 shilling-pieces. In 1805 the relatiye value of fine gold to fine 
silver was as 15285%, to 1, and in mints of several other countries 





it was rated still er. 





country. We confess we look on those statements with great 
doubt. 

CoprEr mining in Cornwall, Which has been steadily declining 
—in 1860, 145,359 tons of copper ore were produced, and in 1869 
only 71,790 tons—is now suffering from a new. and peculiar form 
of competition. Iron pyrites is now imported TA Chormous quan- 
tities from Spain and Norway for the manufacture of sulphurie 
acid on Tyneside and in Lancashire. After the @Xtraction of the 
sulphur from the Spanish ores the residue is op@rated on for the 
2 per cent of copper it contaihs ; and in 1869 nd less than about 
4000 tons Of Tietal were thus obtained, the entiré yield from native 
ores in the same year being $291 tons. The importation of those 
p) ritic ores increases daily ; and it is not unlikely that Newcastle 
aud Liverpool may by and by take a large share of what has 
hitherto been a speciality of Swansea. 

BittS have Ween deposited by the Lancashire and Yorkshire 
Company for the purpose of enabling them to extend the railway 
from Chatburn to Heilitield, on the North-Western line of the 
Midland Railway, and to make two short branches, one to Astley 
Bridge, near Bolton, and the other to Heap Bridge, near Bury; 
also for a branch railway from Low Moor to Pudsey, in the West 
Ridiog of Yorkshire. The Chatburn extension, eleven miles and 
a-half in length, will complete the connection between the com- 
pany’s line and the Midland Railway in the district, and pass close 
to the town of Gisburne, the forming a useful railway. The ob- 
ject of the Astley Bridge branch, under two miles in length, is to 
give railway accommodation to a large business population in the 
town and neighbourhood of Bolton. The Heap Bridge branch, 
under a mile in length, is to give accommodation to a populous 
village in the neighbourhood of Bury, where there are several 
large manufacturing establishments. The branch from Low Moor 
to Pudsey, about five miles in length, is also intended to form 
part of a railway to Leeds, should it be considered desirable. The 
share capital to be raised under those bills, based upon the esti- 
mates of the several works, amounts in the aggregate to £700,000, 
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NAVAL CARRIAGES AND SLIDES FOR 10-INCH 


DESIGNED BY CAPTAIN R. F. SCOTT, R.N. 





18-TON GUNS OF 





HMS SULTAN. 


ELEVATION 











el 


INVERTED PLAN 











1 
i 
) 
’ 


SECTJON AT COMPRESSOR 


SECTION AT NIPPINC CEAR 


w 
b 
- 
Ld 

ca 












art 
j 


ui 
| (MEP 
Ww 









a 
SSSSSSSSSSSSsosssnd 


REAR VIEW OF CARBHIACE 
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REAR VIEW OF SLIDE 


In the above illustrationis shown the new low-sided carriages and 
high slides, invented by Capt. Scott, for carrying heavy guns. The 
— peculiarity possessed by these carriages and slides consists, 

t, in the fact that the carriage is kept as low as ible 
while the slide is raised. By this means the length of Ee tase 
on which the gun runs ee is augmented in proportion to 
the height of the trunnion above the slide, and all tendency to 
trip is eliminated. These low carriagesrun in and out on their slides 
with remarkable steadiness. The fact, again, that the slide is raised 
above the deck is a matter of conshdavablo a It enables 
the slide and the deck beneath it to be carefully washed and venti- 
lated, which cannot be done if the slide is close to the deck, 
as was the case in old ig 

The next peculiarity is that the compression bars are removed 


to the outside of the slide, as shown in the cross section; each 
side of the slide consists of a T girder, with the space between 
the flanges filled up with teak planks, outside which again are 
two iron plates fixed to pins at each set in the slide. 
The third a © the new “‘anchor” compresser, so 
— ly shown in the section of com r. 
ee actuates three loose plates dropped in aren 
two side flitches, as shown in the cross section and plan, which 
plates the slide plate between them when the compresser 
screw wheel is turned. This wheel is shown at the side of the 
carriage in the elevation, and at each side in the section through 


com} . 
The gun is run in and 


the chain being kept 





tight by fixing the forward pulley 





out ty Bee Asin goes Dave en len, in 
an 





ERONTVIEW OF SLIDE 


india-rubber cee shackle, while the a of = ones rent 
coming home or running out smartly is taken up by large 
bbe buffers, clearly shown in the half- Le, 

The arrangements for turning the gun round on its racers are so 
obvious that no description is necessary. A modification of the 
anchor compresser, not shown in all our engravings because they 
are on too smell a scale, is used to fix the carriage in any place, 
which object it effects with great ease. The arrangement is illus- 
"ten cates ek ao of examining these 

e have recently an opportunity gun- 
carriages at the Royal , and we have no hesitation 
saying that they display consummate skill on the part of the designer 

means to an end. The workmanship, too, leaves 
nothing to be desired. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 

BERLIN. —Messrs. A. AsuER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Grro.p and Co., Booksellers. 

LEIPSIC.—A.puons Diirr, Bookseller. 

8ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 





TO OORRESPONDENTS. 


*,* Tox SHERMAN ProcEss.—Owing to the breaking of the test- 
ing machine at Sir John Brown and Co.’s works, we are unable to 
complete our account of the Sherman process in this impression as 
we promised last week. 

*,” We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Letters addressed as below have been returned to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Chaiipion, 105, Lower 
Thrijt-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, 
Leeds; Mr. C. H. Vincent, 23, Windsor-street, Liverpool; Mr. N. W. 
Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 
Mr. G,. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. B. B. Julian, Evesham; Mr. T. Morley, 
42, Castle-street, Carlisle; Mr. G. Clayes, 99, Collingwood-street, London; 
Mr. R. Andrews, Stapleton-road, Bristol; Messrs. Cubitt and Collin, 36, 
Parliament-street, London; Messrs. H. Mackenzie and Co., North London 
Ironworks, Islington, London, N.; Mr. W. Hardwick, 44, Union-street, 
Greenheys, Manchester; Mr. J. C. Norman, 96, Great College-street, London, 
a0 F. W. Turner, Leighton, Buzzard; Mr. J. M. Curzon, Iron merchant, 

T. 

A. M.— We must make inquiries. 

ALLEGORICAL.—J. Nicholson and Son, Bradford, Yorkshire. 

H. M. C. (Denmark-terrace).— We shall write in a day or two. 

J. W. G. (San Francisco).— Write to Messrs. Johnson and Mathey, Hatton- 
garden, London. 

J. R.—Written in French, but it ws quite possible there is a translation, 
Write to Messrs. Lockwood or Messrs. Spon. 

E. T. (Wheel Slotting Machines).— Write to the inventor; a letter addressed 
London and North-Western Kailway Company Works, Crewe, will reach 


him. 
W. H. (Clay Cross).—You will sind a complete description, fully illustrated, 
of the pneumatic postal tube arrangements in Tak ENGINEER for July 15th, 





Wa ker’s Fire Hyprants.— We are requested to state, for the information 
of a correspondent, that he can obtain what he wants at 8, Finsbury- 
ct London. 

M. 8. (Oastler-terrace).—Under the circumstances you cannot do better than 
use Davey’s patent governor. A letter addressed High-street, St. Neots, will 
Jind the inventor. 

A. M. and Co.—Jn THE ENGINEER of 24th September, 1869, you will find de- 
scribed the process of paper-making from wood as practised at Lydney, We 
do not know whether that process is the one to which you allude. 

G. O. G.—Certainly not. Your informant apparently believes that it is 
possible to make a gun which will shoot round a corner. The projectiles 
Jired from the mitrailleuse describe no other, curves than such as are common 
to all other projectiles. 

J. M. G.—Most treatises on the steam engine of modern date explain the 
inciple of the injector. You will And a paper on the subject mm THE 
NGINEER for September 22nd, 1865, puge 187, which may perhaps supply 

the information you require. 

B.—There is a “* Timber Measure Guide” which will answer your 
purpose, bul we forget the name of the publisher. “‘Grandy’s Timber 
Tables,” price 7s. 6d., published by Lockwood, may suit your purpose. 
Write to Messrs, Spon, Charing 3 

T. 8. 8.—Jn the second volume of “ The Practice of Engineering Fieldwork,” 
by G. W. D. Haskoll, you will find someexcellent practical information with 
respect to the dimensions of sewers. There is no work treating exclusively 
on the subject. You will also obtain a good knowledge of the duties and 
capabilities of sewers in Mr. Dempsey’s book, forming one of Weale’s series. 

H. M.—I the earth slopes away from the top of the wall at the angle of re- 
pose, the portion lying at that angle needs no support. But you must not 
confound the angle of repose with the angle of “slip,” or the inclination 
down which the earth would have a tendency to slide. It is by endeavouring 
to assume the angle of repose that the earth causes a pressure against the 
wall. Hence the strength of the wall must be proportional to this angle, 
that is, it will vary with the substance it has to support. 

J. 8. (Birmingham).—J/ you had conjined yourself to correcting what you 
JSancy to be an erroneous statement contained in our pages, we should have 
published your letter ; not content with this, however, you made a personal 
attack on the chief engineer of a boiler insurance company, implying, 
among other things, that he draws a salary for which he does no work. You 
surely do not fancy that we can open our pages to such statements, or that 
any excuse for the tone of your letter is to be found in the fact that the 
gentleman you attack ‘‘ was quite able to defend himself if required.” As 
regards your correction of our article, permit us to state that no such 
passage as you refer to is to be found in it from beginning to end. We 
said, and we repeat, that four-fifths of the boilers in the United Kingdom 
“are well cared for,” being either in the hands of competent and careful 
engineers, or assured or insured by some one or other of the boiler companies. 
The boilers of 1 tives an te boats afford good illustrations of 
boilers well cared for and properly inspected without the aid of any 
company. 








PERCOLATORS. 
(To the Editor of The Engineer.) 

Sir,—I am at a loss for the construction of a percolator to make 
extracts of roots and seeds in quantity. If any of your readers can 
suggest a form giving cylinder space of 3ft. to 4ft. in depth, with about 
lbin. di ter for the ingredients to be on, with a column of 
6ft. 10in. diameter, to obtain the full pressure of the atmosphere—this 
column must be made to attach to the body with a screw joint—with the 
metal it should be made of, and where to get it made, it would oblige 

January 27th, 1871. Lyceum. 








LIGHTHOUSES IN CHINA. 
(To the Rditor of The Engineer.) 

Str,—I observe that the interesting account in your impression of the 
27th ult. of the lighthouse lately erected on the North Saddle, in the 
China omits all mention of the constructors of the first order 
revolving dioptric light which crowns the work. Allow me, therefore, 
to state that the entire light apparatus, with its lantern, lamp, &c., was 
prepared by Messrs. Chance Brothers and Co., near Birmingham, who 
also constructed the fixed light of the third order for Gutzlaff, and to 
whom has been entrusted the supply of several other important dioptric 


under the direction of the Marine 
Commissioner, Captain Forbes, R.N. J. Kenwarp. 
Harborne, Feb. 6th, 1871. 





A CORRECTION. 
(To the Editor of The Engineer.) 

Sir,—In yous int issue I am, by a clerical error, I suppose, made to 
assume the honour of being an F.R.S. I have no desire to assume an 
honuur to which I am not entitled. 

Anous Macpuerson, C.E., F.E.1.8. 


Middlesbrough-on-Tees, February 6th, 1871. 


MEETINGS NEXT WEEK. 

Tue Institution or Civit Enoivgers.—Tuesday, February ogy 
8 p.m.: (1) “On the Archimedean Screw for Lifting Water,” b r. 
Wilfrid, amen. Inst. 4 (2) “Centrifugal Pumps,” by Mr. David 

ssoc. Inst. C. 





Rovat Unrrep Sxrvice Instrrution.—Lecture at three o’clock. Friday, 
February 17th: ‘On Naval Armaments,” by Captain R. A. E. Scott, R.N. 


Tue Enorveer can be had, by order, from newsagent in town or country 
at the earious relia tathona or cam peer ppc’ Sie 
from Office on terms advance) :— 

Half-yearly (including double number) .. .. .. £0 14s, 64. 
Ye Giasinding tue deeds eomberd £1 9s. 0d. 

If credit occur, an extra 

made, Tue 


two shillin ‘and tizp 
ae — 7 pes ’ ~~) ama 


shillings ; each line afterwards, ninepence. The lane averages eight words ; 

blocks are charged the same rate for the space they fill. All single advertise- 

ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. Leopold Riche; all other 

letters to be addressed to the Editor of Tax Enouveer, 163, Strand. 














BIRTH, 
At Singapore, on 23rd 187@, the wife of Reciwacp H. Surra, 
Esq., Superintendent Engineer, jong Pagar Dock Company, of « son. 
MARRIAGE. 


On Thursday, 2nd February, Upper Norwood, Mr. Grornce Prrer 
Merrett, C.E., to Jutta Bor third daughter of the Rev. A. Bata 
Power, M.A., Chaplain of the k Hospital. 
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THE OPENING OF THE BECKTON GASWORKS. 


On the afternoon of Tuesday, December 6th, 1870, the 
great gasworks of the Chartered Company at Beckton, 
near Barking Creek, were put into communication with the 
city of London. Considerable apprehension had been ex- 

ressed in some quarters as to the danger attendant on 
filling for the first time a huge gas main containing space 
for more than half a million cubic feet of gas. It seemed 
a bold experiment to let the gas flow in at Beckton on its 
subterranean journey to Blackfriars, trusting that the gas 
would expel the air and force its way along to its remote 
destination without forming an explosive mixture en route, 
From Beckton to the company’s station in Brick-lane, 
Goswell-street, the main has a diameter of four feet, with 
a length of eight miles and a-half; from thence to the 
station and works at Blackfriars the main has a diameter 
of thirty-six inches, the entire capacity being about 550,000 
cubic feet, 

On the day mentioned the Beckton main was made to 
discharge into one of the hollow cast iron columns—more 
than 100ft. high—which control the gasholders at Black- 
friars. Preparations were also made for testing the nature 
of the supply at the level of the yard below. The gas being 
turned in at Beckton—subject to the pressure of one of 
the great gasholders at that spot—the .operation began to 
take effect by driving out the air at Blackfriars. The 
entry at Beckton began at nine o’clock in the morning. At 
three o'clock in the afternoon gas was faintly smelt at 
Blackfriars. In ten minutes more the gas became suffi- 
ciently abundant to ignite, and at half-past three the sup- 
ply was effective. The valve was then closed, leaving the 
main full of gas. It would seem as if the gas drove the 
air before it almost as if the latter had been a species of 
plug, any intermixture of gasand air existing only through 
a very small space. Accordingly, there was no risk of 
springing a mine in the Plaistow-marshes, or blowing up 
the traffic in the Commercial-road. The public knew no- 
thing of the battle between gas and air which was going on 
beneath their feet; and when the city burst into its wonted 
illumination at night none but the initiated were aware 
that the gas which burned so brilliantly over a great 
portion of the civic area had been manufactured in the 
bleak country on the river side, some eight or nine miles 
away. Only half an hour after the gas had come up to 
Blackfriars it was turned on for the supply of the city, and 
the supply has gone on from that time until now, without 
any mischance or difficulty whatever, notwithstanding the 
novelty of the circumstances, a result on which the skilful 
and enterprising engineer of the Chartered Company, Mr. 
F. J. Evans, may be fairly congratulated. When the supply 
was thus introduced Beckton had only one retort-house 
in operation. This week a second retort-house has been 
set to work, making a total of 1080 “ mouths,” consuming 
500 tons of coal per diem. In course of time four retort- 
houses will be employed, thus doubling the above amount, 
and the locality allows of an extension of the works to 
any degree that can possibly be requisite. It is a matter 
of great s..tisfaction to find that gas can be thus effectively 
supplied from so remote a point. The loss of illuminating 

wer proves to be very moderate, the difference between 

kton and Blackfriars being at the utmost not more 
than one candle. As a set-off against such diminution, 
there is the freshness of the coal supply consequent on the 
arrangements peculiar to Beckton. The handsome iron 
pier which runs out into the river Thames is fitted with 
steam cranes, or rather with what may be termed a coal- 
lifting apparatus worked by steam power. There is 
a capacity for unloading two ships simultaneously, one 
on each side of the pier. Two small locomotives propel 
two separate trains of trucks, and as each train is 
filled the locomotive carries it off by an overhead rail- 
way which commands the whole area of the establishment, 
so that the coals can be shot down exactly where they are 
required. Each train consists of twelve trucks, and so 
rapid is the process that om a recent occasion one steamship 
discharged 900 tons of coal, on a dark night, amid wind 
and rain, in nine hours and a-half. Under favourable 
circumstances the work would have been done in even 
less time. 

The scene presented by the pier during the discharging 
of cargo is singularly interesting and animated, the two 
trains running on and off, and the signals working along 
the line with all the precision of a regular railway. The 
pier itself is fitted up and arranged after a fashion which 
makes it almost resemble the interior of some elaborate 
and colossal ship, with boilers, engines, cabins, and various 
compartments, and the requisite number of hands to 
attend to the machinery, &c. It is quite practicable, by 
this m, to have gas made from coal which only 
four days previously was lying in its geological posi- 
tion at the bottom of the pit. The gain in quality con- 
sequent on this quickness of transit is considerable, as 
the makers of gas are well aware. Asfor the great length 
of main intervening between the factory and the area of 
consumption, this really corresponds to an extra older. 
The fourgreat gasholders at Beckton contain a million cubic 





feet each. The pipe to Brick-lane has about half the 
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capacity of one of these gasholders, and the Pipe from 
Brick-lane to Blackfriars holds about 50,000 cubic feet. 


With the supply travelling at the rate of 100,000 cubic 
feet per hour, the gas will take about five hours to get to 
Brick-lane. But gas is sometimes stored in holders for 
three or four days, where it is in contact with water, and 
where it is, therefore, far more likely to become deteriorated 
than in the Beckton main. During foggy weather, with 
perhaps half a million cubic feet of gas passing into the 
main per hour, the supply would take only an hour iu 
reaching the City. The past season has been one of a 
remarkably foggy character, and since the introduction of 
the new supply Beckton has been of great use in keeping 
up a quantity equal to the demands of the City by day as 
well as by night. In this way the consumption.of gas is 
encouraged, and while the public are thus provided with 
that which they require the company enjoys an enlarged 
sale. 

The development of Beckton prepares the way for de- 
creasing the mannfacture of gas in London. This diminu- 
tion will of course take place in the first instance where 
the manufacture is most costly, as at Brick-lane, where 
there is neither water carriage uor railway communication. 
The ready conveyance of material to and from a gas factory 
isa matter of great economical importance, aud is a dis- 
tinguishing feature of the Beckton works. So thoroughly 
is this condition obeyed in the latter instance, that, in 
addition to the overhead railway which bears the coal 
trains from the pier, the company are laying down a 
system of rails at a lower level to carry the coke and 
other residual products to the wharf in front of the long 
river terrace. The company also have a bill for this ses- 
sion of Parliament wherein they seek powers to lay down 
a line of rails connecting their Beckton establishment with 
the Great Eastern Railway, so as to place the works en 
rapport with the whole of the inland coal system. A line 
of a-mile and a-half will furnish the connecting link, ex- 
tending to the Custom-house station of the Great Eastern 
Railway. 

It may be observed that we have made no mention of 
any transmission of the gas by means the 36in. main 
westward of Blackfriars. The explanation is simply 
this—that while the main is complete from Westmin- 
ster Bridge to the Chartered Works in the Horseferry- 
road, there is a gap between Blackfriars and West- 
minster Bridge, owing to the incomplete state of the 
subway in the Thames Embankment, wherein the main is 
to be laid. Doubtless this Aiatus will soon be set to rights, 
though it is somewhat amusing to find that, whether for 
gas or water, the subway will not be of the slightest use 
in preventing the pulling up of the roadway. The lamps 
are lit and water is supplied by pipes laid in the embank- 
ment in the usual manner, and this arrangement will con- 
tinue, for the subway is under the pavement against the 
river wall, so that if any local supply be taken from it 
the road must be crossed in order to reach the land side. 

Beckton is doubtless destined to grow, and its entire 
design is framed in accordance with that expectation. 
The bill already referred to as coming before Parliament 
this session provides for amalgamation with the Equitable 
Gas Company, thus adding a fourth company to the 
present fusion. When the demand for gas requires greater 
facilities than those already afforded, a second main will 
be laid down from Beckton, for which event preparation 
has been made by inserting a second pipe of equal size 
with that already described at all points where a structure 
has been formed to carry the communication over or under 
any obstacle. These critical passages being thus prepared 
all the rest is easy. The economy and efficiency of the 
works are now sufficiently proved to engage perfect 
confidence in the system, and its extension will be simply a 
work of time. 


OBJECTIONS TO THE INDIAN COLLEGE. 

Tue endeavour to obtain engineers competent to fill the 
anpually recurring vacancies in the Public Works Depart- 
ment of India*has failed. It is unnecessary to allude 
further to the fact; let us glance at the result. It may 
be premised that so important a branch of the public 
service—one whose members are reponsible for all the works 
of construction throughout our great Oriental dependency— 
cannot be allowed to stand still. It cannot be permitted to 
suffer from inanition, or to become enfeebled by famine, so 
long as adequate supplies are procurable. If the proposed 
extensive engineering enterprises and operations, which 
will redound equally to the credit of the British empire 
and the welfare mm | prosperity of our Eastern subjects, are 
to be commenced, properly carried on, and successfully 
concluded, the staff of the Public Works Department 
must be maintained at its fullcomplement. No sickness, 
casualty, or contingeucy must be allowed to produce any 
permanent diminution in its ranks. There is abundance of 
good material available if the right means be taken to 
obtain it. It matters nothing in one sense what those 
means are ; there are men to be had, and men must be 
had, codte qu’il cote. Such is, unquestionably, the con- 
clusion arrived at by the Indian Government, and equall 
unquestionable is their determination to act upon it wit 
that vigour and promptitude which the urgency of the case 
deman The means oe | have adopted to secure for 
their service competent professional men, may be,those best 
calculated to effect the desired purpose, or they may not. 
We have our own opinion on the point. One thing is per- 
fectly certain: all other resources have proved unequal to 
the occasion ; and it now remains to be seen whether 
the Indian Government can organise sucha system of 
technical education and training as will supply them with 
engineers who will be qualified for the appointments 
vacant on their civil staff, able to carry out the work which 
may be at any time entrusted to them, and who, by their 
general acquirements and deportment, may be an honour 
to the profession to which they belong. The intended 
measure of the Government is exceedingly well calculated, 
as we shall point out presently, to promote and encourage 
those qualities of probity, self-respect, and high sense of 
honour, which are equally important with others of a urely 
professional character. A very short period will suffice to 
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establish the success or the failure of the proposed scheme 
of the Government. Before long it will be seen whether the 
object of the new institution is likely to be fulfilled, and 
whether the class of men it turns out will be in every sense 
superior to that which has hitherto furnished competitors 
for the vacancies in the Public Works Department of 
India. 

It was not to be supposed that the announcement made by 
the Indian Government, that they would take into their own 
hands the task of training engineers for their service, was 
to pass without comment or without attracting public 
attention. But no sooner was it understood that the views 
of the authorities embraced a wide range, and that the 
erection of an Indian Civil Engineering College was not 
ouly contemplated, but determined on, than opposition 
sprung up. From what quarter did it come? Not 
from engineers, who might, perhaps, suffer by the 
innovation; not from parents and guardians, who might 
consider the obligation to send young men intended for the 
Indian service to one particular school, of a nature some- 
what arbitrary; but from the defaulting parties themselves, 
We have the best reason for believing that addresses, 





letters, and deputations from different schools and colleges 
have all been employed to request the Indian Government 
to do—what! Why, to refrain from supplymg its own 
wants, and to reuounce the idea of accomplishing an object 
which the said schools and colleges have for years past 
shown themselves utterly ivcompetent to effect. The pro- 
prietors and principals of these establishments appear to 
have forgotten, the relative position in which they stand 
towards the Indian Government. ‘They have forgotten | 
that, but for the permission of the Secretary of State for | 
India, their alumni could never have competed for any of | 
the appointments in the Public Works Department. Oue of 
the chief alternative qualifications demanded of a candi- 
date is that he must have passed a certaiu time in studying 
civil, mechanical, or miuiug engineering in a schgol or | 
college recognised by the Secretary of State as _pro- 
viding an eflicient class for instruction in one or 
other of these professions, We have a list of these 
colleges and schools recognised as possessing efticient 
classes, and there are some included we should certainly 
strike out. If the Secretary of State erred at all, 
it has been in exercising his prerogative with too 
much generosity. This only makes matters worse for the 
schools, as they thus stand in the position of a party who 
first petitions for a favour and then abuses it. They had 
the chance of proving that their course of technical training 
was suflicient to make engineers, and they were unable to 
avail themselves of it. Had they been able to turn out 
competent men, the new Indian College would not have 
been wanted, but as they were not able to do it, it is absurd 
to urge the plea now that it is not needed. The establish- 
ment of the college at Cooper’s Hill is not the result of any 
sudden freak or caprice on the part of the Indian Govern- 
ment. It is not a ministerial attempt to obtain general 
popularity, or to court the favour of any particular party or 
clique. ‘The resolution to have a civil engineering academy 
of their own has been arrived at after several years’ delibe- 
ration by the authorities, and upon a full conviction that an 
institution of the kind is urgently required—-a conclusion 
in which we entirely concur. 

There is one point in connection with the opposition 
evinced towards the Government scheme which deserves 
notice. It relates to the interested motives which must more 
or less actuate those who are affected by it. There can be no 
doubt that this is the real secret of the hostility displayed by 
not only the parties already alluded to, but by others who 
“ prepare candidates” for these examinations. Had the 
Indian Government proposed to establish a training college 
for shoemakers, or for instruction in the use of the sewing 
machine, there would have been no opposition raised by 
the public bodies and private individuals ‘in question. If 
there is one good that the college will accomplish more 
than another, 1t will be the putting au end to the vicious 
system of “cramming” that has so long prevailed, 
to the ruin of the young members gf the profession. 
it must be borne in mind that the art of “ cram- 
ming” has risen to a_ pitch of accuracy and 
refinement which is beyond description. It is capable 
of accomplishing a great deal with even the stupid 
and unintellectual, but when it has a promising subject 
to deal with it can apparently effect anything. It isasystem 
that is unfair to both parties. It is ruinous to the pupil 
and perplexing to the examiner. Given a young man of 
ability with a good memory, and he is susceptible of almost 
any amount of cramming. He appears at the examina- 
tion, and obtains probably more than the minimumnumber 
of marks necessary to give him an appvintmeut. The 
examiners know by his failure to answer two or three 
questions that are “deep down” that he has been crammed, 
but they cannot on that account refuse him his appoint- 
ments, bor if they did, would they, under the present 
régime, get a better man. There is always, in every con- 
secutive examination on the same subject, a certain number 
of “stock” questions that must be asked, and for which 
itis easy to he crammed, For instance, in examining a 
candidate in levellig it is imperative that he should be 
able to describe the adjustment of the level. He can 
accquire this knowledge trom any professional “ grinder.” 
Again, there is in every case only a certain number of 
questions that can be asked upon the same subject, or, 
lo speak mathematically, there is only a certain number 
of combinations tiiat can be made out of it, so that atter 
the lapse of a given period some of these, at least, must 
be recurring quantities, Consequently if a candidate 
* goes up” two or three times; or, what amounts to the 
same thing, if he obtains the examination papers for a few 

years before his time, he can cram up the questions; and 
( is pretty certain to be asked some of them when his 
turn comes. It is on this account that candidates for some 
of the exhibitions and scholarships at thé universities are 
not allowed to present themselves more than three times 
at the most. ‘The conclusion to be deduced from these 
observations is that the publication of examination papers 
is a direct premium upon cramming or cdaching, and is 











not conducive to the rea! welfare of candidates at future 


examinations. As a corollary to our remarks it pe be 
stated that there is a cycle in examination papers, and, as 
a rule, the limit is about seven years. Or, to put it in 
another form, if a person going up for au examination 
were to obtain the papers for the seven preceding years, 
and thoroughly coach up every question in them, he could 
not fail to pass. It will probably be observed here that 
this would really be equivalent to procuring a thorough 
knowledge of the subjects. Possibly so; but the discus- 
sion on this point we leave to otheis. 

Having disposed of the objection to the college that it is 
not needed, we may advert to the argument that one 
reason of the failure of the candidates, was that there Was 
not sufficient inducement held out to them to make them 
earnest in their work. This, even if true, only makes 
matters worse for those who were responsible for their 
technical training. Candidates who exhibited so deplorably 
low a standard of education and professional knowledge, 
ought never to have been able to acquire the certiti- 
cates aud testimonials from the various schools which 
they presented as part of their necessary qualitications. 
Had the course of training at these establishments been 
what it ought to have been, the men could not have 
obtained the qualification certiticates without exhibiting 
considerably higher attainments than those they subse- 
quently proved themselves possessed of. But as they 
presented themselves at the Indian examination furnished 
with these documents, the state of their knowledge was a 
true and accurate criterion of the character of the education 
they had received. Obviously it is not to the interest of 
the proprietors of educational establishments to make their 
exawivations and the acquisition of their testimonials and 
certificates too hard; but it is a mistake to imagine that 
because they choose to lower their standard, that the same 
course will be adopted in the service of the Public Works 
Department, The allegation, that the cost of maintaining 
an engineering student at the new colleges is so great 
as to place the advantages of the institution beyond the reach 
of a poor man deserves a little consideration. In the first 
place, education even of a general, much less of a professional 
nature, cannot be had for nothing, It is not to be expected 
that the Government are going to take young men, educate, 
train them technically, and give them valuable apppint- 
ments for nothing. There is no doubt that any youth of 
really first-rate talent, and abilities of a high order,can gain a 
liberal education almost gratis. There are so many exhibi- 
tions, a scholarships, and prizes attached to our 
universities, that if a person be sufficiently clever he can 
readily obtain one, but how many sons of poor men, or of 
the working classes, ever make the least attempt to benefit 
by these advantages placed witbin their reach? Even 
granting for a moment the validity of this objection, and 
admitting that in a liberal spirit it might be judicious to 
establish a few exhibitious in connection with the new 
college, there would be no difficulty in the matter. We 
are of course not aware what the views of the Government 
may be on this point, but it is quite possible they would 
not object to any person benevolently incliued bestowing 
an endowment of this nature upon the institution. It was 
not lopg ago that Sir Joseph Whitworth established a 
uumber of exhibitions open to competition, We are quite 
certain that if a few, similar to these, were attached to the 
college, they would do a great deal more real good to the 
professionat largethan those instituted by Sir J. Whitworth. 
In conclusion, there is oue error entertained with respect to 
the new Indian Civil Engineers’ College which we will 
endeavour to correct. The opinion held is that it will in 
future be impossible to enter the Public Works Department 
without going through the three years’ curriculum prescribed 
at the college. This is a complete mistake, as a better 
attention to the terms of the prospectus will at once indi- 
cate. There is nothing to prevent an intending candidate 
from being educated elsewhere, and if he be able to pass 
the requisite examination, his stay at college may be 
abridged totwo years or eventoone year; perhaps ultimately 
he will be allowedto present himselt at the final examination 
without any previous residence. Considering that the 
scheme is not yet in actual operation, it is quite im- 
possible to provide for all the contingencies that may 
eventually occur.. One thing we are quite certain of, and 
that is, they will bemet in a liberal manner, and that no 
pains will be spared by the authorities and their officials 
to carry out their object. This object is in particular the 
securing of competent men for their own service, and, 
when viewed in a broad light, the affording to those who 
may desire to avail themselves of the advantage, the very 
best system of technical training that it is possible to 
provide for intended members of the profession. 


THE INFLUENCE OF COLD ON IRON AND STEEL. 

Ir is generally believed by mechanical engineers that 
frost renders irou and steel brittle. Many civil engineers 
and a few philosophers who are versed in the theory 
though not in the practice of engineering, express con- 
trary opinions, aud maintain that iron aud steel are just 
as strong, if not stronger, in the coldest winter than in the 
hottest summer. It is of some importance thus to classify 
the adherents to each faith, because we believe that the 
difference in the nature of the uses to which civil and me- 
chanical engineers put iron and steel, goes far to account 
for the diversity of opinion expressed. It is beyond 
question that more tires and rails break in winter 
than in summer, aud it is equally certain that in 
cold weather many vexatious accidents occur to try the 
temper of the mechanician, which in no way anuoy him in 
summer, We are not aware that these propositions are dis- 
puted by any one; and those whohold that moderate ranges of 
temperature do not affectthestrength of ironand steel, recon- 
cile proved facts with their own theories by calling in some 
other cause than change of temperature to account for phe- 
nomena the existeuce of which they dare not dispute. Thus, 
we are Ks that tires break in winter because they con- 
tract on the wheels, and that rails are fractured because 
the frozen ballast is no louger elastic; the destruction of 
castings is explained op the ground that they are cooled 
too suddenly, and in this way the difficulties with which 
the believers in the aaleeved strength of steel have to con- 





tend are evaded, and their opponents are perplexed. It is 
worth while to consider this question with a view to de- 
termine which party is right. The opposing creeds have 
recently been brought somewhat prominently before the 
world in connection with certain fatal railway accidents, 
the particulars df which must be fresh in the memory of 
our readers; while at the last meeting of the Manchester 
Literary and Philosophical Society no fewer than five 
gentlemen, including individuals of not less note than Sir 
W. Fairbairn aud Dr, Joule, read papers on the subject. 
As both sides were pretty fairly represented by the 
speakers, we cannot.do better than reproduce here sume of 
their statements and argumeuts, 

The first paper read was written by Mr. Brockbank. 
He detailed the results of a number of experiments made 
in order to determine how far the strength of cast iron 
was affected by cold. The testing machine used was of 
the lever class. The experiments on the transverse 
strength of the metal were repeated three times to insure 
accuracy. The trial bars had a 3ft. bearing, and were cast 
from, a mixture of Cleator hematite, Pontypool vold blast, 
Blaenavon cold blast, Glengarnoch hot blast, and some good 
scrap. The tests were carried out at Salford on the 3rd of 
January last, and proved beyond dispute that there was a 
gradual and considerable decrease of strength in the bars as 
their temperature ran below freezing point. Another trial 
was made on the 10th of January with similar bars and 
similar results. Mr. Brockbank next had some experiments 
on the strength of wrought iron carried out. A coil of 
galvanised wire 54 gauye was left in the open air for 
twenty-four hours of severe frost. A number of pieces, 
each 3ft. long, were then cut off ; of these, six were tested 
for direct strain, and six for torsiona] strain. The same 
tests were applied to the other pieces warmed to 80 deg. 
The results may be thus summed up. At a temperature of 
20 deg. the wire bore on the average 2123°3 lb.; at 80 
deg., it stood but 2097°6 lb, Under torsion ; at 20 deg. it 
bore fifteen twists before breaking; while at 80 deg. it 
broke before the fourteenth revolution was complete. A 
series of experiments were then conducted to test the 
strength of bars broken, cold and warm, under the smith’s 
hammer. In all cases the iron was much stronger when 
hot that when cold. Ten railway bars were then tried 
under a nionkey. Four were heated to 120 deg. ‘The re- 
maining six were tried at atmospheric temperature, 26 deg. 
The results were all in favour of the high temperature. 
It will be seen, therefore, that Mr. Brockbank’s experi- 
ments go to show that cast iron becomes brittle, even when 
gradually loaded, in frost; that wire and smaller masses 
of metal become positively stronger in cold than in 
hot weather, and that bars and rails are weakened as _ re- 
gards concussive strains by cold. 

After Mr. Brockbank came Sir W. Fairbairn, who 
held a totally different opinion to that expressed by Mr. 
Brockbank. Speaking of the inquest on the recent 
Hattield accident, Sir William Fairbairn said, “ It has been 
asserted in the evidence given at the corouer’s inquest. that 
the breakage of the steel tire was occasioned by the 
intensity of the frost, which is supposed to render the 
metal of which this particular tire was composed, brittle. 
This is the opinion of most persous, but, judging from my 
own experience, such is not the fact; and provided we 
are to depend on actual experiment, it would appear 
that temperature has little or nothing to do with it.” He 
then went on to describe certain experiments he had carried 
out some years before, which went to show that ion 
was, of the two, stronger in cold than in hot weather, and 
concluded by attribuuing the breakage of tires in winter to 
excessive contraction due to cold, and not to any accession 
of . brittleness. 

Dr. Joule then read a paper detailing certain experi- 
ments he had carried out, which savoured more of 

hilosophy in sport than of science in earnest. Dr. Joule 
broke nothing of wrought iron stronger than darning 
needles, while his experiments on cast iron were confined 
to the fracture of a large number of garden nails ; from 
this he deduced that “frost does not make either iron, 
cast or wrought, or steel brittle, aud that railway accidents 
arise from the neglect of the companies to submit wheels, 
axles, and all other parts of their rolliug stock toa practical 
and suflicient test before using them.” The tifth and last 
paper was read by Mr. Spence, who gave particulars of 
experiments going to show that cast iron was rather 
stronger in winter than in sammer. 

It will be seen from the foregoing synopsis that 
both sides of the question Were maintained. by able men, 
and no doubt careful experimenters, ‘lo what cause then 
must we attribute the difference of opinion expressed ; 
how shall we account for the great discrepancies which are 
manifested by the results of the various experiments 
made? A little examination of the particulars given by 
the speakers will go far to explain the apparent but uot 
real anomaly. Both parties are in oue sense right, both 
in another sense wrong. The fact appears to be, firstly that 
small masses of either cast or Wrought iron are vot much 
affected by change of temperature, while large masses are 
very cuusiderably atfected ; and, secondly, that the natare 
of the strain to which the iron or steel is submitted 
materially affects the results obtained. In proof of the 
first statement we may point out that Mr. Brockbank 
operated on bars of cast ion Of, as far as we can learn, 
fair dimensions, and his experiments showed that they 
Were weaker in cold than in hot weather. The moment 
he came to use wire he obtained a totally different result, 
not because the cold had no effect on small bars, but be- 
cause they became hot under strain, acircumstance to which 
the experimenter very properly attaches much importance, 
As forsir William Farbairn’s statements, we confess at onc 
that we do not know how to reconcile them with the fol- 
lowing passage, written by Sir W. Fairbairn in Mr. Styfte’s 
treatise on “Iron and Steel,” page 152: — “It doves not 
appear that rigid surfaces such as frozen ground con- 
stitute the sole cause of the deterioration of iron and 
steel ata low ee It would operate to a small 
extent, but not ‘sufficietitly to account for the limited 


power of resistance, as shown in the table, at low tempe- 
ratures, . . . Throughout all these changes ef tem- 
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peratare the ‘ensile strength of plates and bars was 
not — injured, and gave widely different re- 
sults from those obtained in your case by impact. At 
30 deg. Fah., however, the elasticity is considerably im- 
paired, and much greater risk is incurred if subjected to 
vibratory action or a series of impacts,” As tires are pe- 
culiarly subject to vibratory and impactive strains, Sir 
William clearly contradicted hiniself when he attributed 
the breakage of tives principally to the way in which they 
aré shrunk on hot. Nearly all the experiments to which 
he referred, however, as proving that tensile strength was 
not affected by cold, were made on comparatively small 
pieces of metal, and so gradually that ample time 
was allowed for a rise in the temperature of 
the inner portion of the specimens. Dr, Joule’s ex- 
periments were conducted on too minute a scale to be 
of any practical value; but he, like every one else using 
iron in small masses, found that temperature had no effect 
on its strength. The same statement holds good of Mr. 
Spence, who used bars only 3in. square. It may be taken 
then as proved that the papers read before the Manchester 
Literary and Philosophical Society leave the question just 
where it was, adding nothing to our knowledge of the 
subject except some evidence confirming a theory we and 
others have long held, to the effect that if the mass of 


iron or steel to be broken is so small that its temperature , 


can be sensibly raised by the work done on the particles 
during fracture, cold will apparently have no effect, and 
that the converse proposition holds good if the iron, what- 
ever its mass, be broken so quickly that it has not time to 
get warm. 

In conclusion, we may add that Mr. Sandberg’s experi- 
ments on rails, recorded in Mr. Styfie’s work on iron and 
steel before referred to, are all but conclusive proof that 
rails—and by analogy tires—are rendered brittle by ex- 
treme cold. Indeed, the effect of frost on rolling stock is 
well understood all over the Continent, and precautions are 
taken accordingly to avoid accidents. We ourselves feel 
almost certain that ere very long enginees of all classes 
will unite in holding the belief that frost does seriously 
diminish the strength of all masses of iron or steel subject 
to impactive strain. As we have said, most mechanical 
engineers believe this now, the civil engineers do not be- 
cause they deal with the metals principally under statical 
conditions, whereas mechanical engineers have to deal 
with them under dynamical strains, which makes all the 
difference. 


ADMIRALTY REWARDS TO INVENTORS, 


Iv another place we illustrate the low-sided gun-carriages 
invented by Captain R. F. Scott, R.N., for carrying the 
heavy guus of her Majesty’s ship Sultan. We shall not 
redescribe them here, nor shall we particularise the advan- 
tages which they possess, Our present purpose is to call 
attention to a method of conducting business peculiar, we 
imagine, to the Government officers of this country, 
and attended with very grave disadvantages. Under this 
system it appears to be possible for a department to avail 
itself of the services of any individual without paying for 
them. We do not assert that this non-payment for service 
rendered follows as an invariable consequence of the 
working of the system in question, but simply that such 
a result not only may ensue, but has actually eusued in a case 
which we are about to state ; the curious feature in the 
affair being that no persou is desirous, as far as we cap 
learn, that an individual should be defrauded of his just 
rights, the fact being, nevertheless, that he is defrauded. 

It is the custom now to speak of working heavy guns 
either in turrets or on the bruadside as a very easy matter, 
and to design and construct ships specially intended to be 
armed with guus weighing from eighteen to twenty-five 
tons without the smailest hesitatiou; yet very few years 
have elapsed since an eminent naval officer, a man of 


large experience, asserted in unmistakeable language that it | 


was a mere waste of time to design or coustruct guns 
weighing more than six tons, as heavier ordnance could 
under no possible circumstances be used on board ship. We 
may add that his opinions obtained all but universal 
credence, As, however, it was obvious that guns weigbing 


only six tons could not pierce the armour which ships | 


could carry, various attempts were made to construct 
carriages and mechanism to work heavier guns. We may 
state in few wordsthat theseattempts wereoneandall failures; 
but one apparent chance remained, viz., turrets, and it was 
long argued as the great feature of the turret system that 
in turrets, and turrets alone, heavy guns could be worked. 
This theory has been proved to be fallacious, and guns of as 
much as twenty-five tons weight arenow fearlessly mounted 
in broadside ports and handled with ease and safety. If 
we go on board any of her Majesty’s ships and ask on 
whose system the guns are mounted we obtain but one 
answer, “ On that of Captain Scott.” It is not our purpose 
to say whether other systems might or might not be found 
as suitable to the intended purpose, and as efficient. We 
are only dealing with plain facts, and the plain fact is that 
the Admiralty have not succeeded in obtaining any 
carriages or arrangements for working heavy guns as good 
and as serviceable as Captain Scott’s. This is proved by 
various circumstances, such as Captain Scott’s recal from 
the Research, which vessel he commanded during the 
Fenian alarms, to take charge of the construction 
of gun carriages, although the ship was left idle in conse- 
quence for some time. At the present moment there are 
no fewer than thirty heavy gun carriages for use in turrets 
now preparing, or now in process of construction, in the 
Royal Arsenal.at.Woolwich from Captain Scott's designs. 
It is, in fact, needless to dwell on the success of his 
inventions. To Captain Scott, and to him alone, the 
country stands indebted at this moment for the power 


which we as a nation possess beyond and above all other | 


nations of working at sea the heaviest guns which it is 
possible to make. It is, as we have already said in other 
words, nothing to the point that other inventors might have 
done the same thing: The thing negdfal was done at the 
right time by Captain Scott, and we think our readers will 


agree With us that, having beeh employed by the nation to 
do work- totally outside age non range of a naval 


officer’s duties, and having done this work with success, 
he is undoubtedly entitled to a substantial recognition of 
his services. 

Now, so far as we can understand from a somewhat 
intimate acquaintance with the facts, our Government, 
although a little tardy now and then in rewarding 
inventors of things really useful to the army or navy, 
still does give substantial rewards at times for very 
moderate services. Thus Major Palliser received £15,000 
for casting elongated projectiles in chilled moulds, and 
Captain Moncrieff has, we believe, got an award of £15,000 
and £1000 a year for his very ingenious method of 
mounting guns, although not one of these carriages has yet 
been served out for use in the army. We could cite 
several other instances in point were it needful. Captain 


as yet, nor has even been repaid money out of pocket spent 
on drawings, models, and experiments, all made at his own 
expense. This is clearly not as it ought to be—and the 
reason why Captain Scott has not been remunerated for 
his services illustrates the nature of that peculizr method 
of conducting business to which we referred in the opening 
paragraph of this article. 

It appears that the War Department pays all expenses 
incidental to the manufacture of guns, whether used by 


of the fittings used in mountipy and working naval guns. 
The Admiralty pay for the other portion, including train- 
ing racks, slides, compressors, and the running in and out 





gear of turret guns. The Admiralty are also respoosible for 
the soundness and good qualities of all guu carriages, 
no matter where made. Now Captain Scott’s inventions, 
unfortunately for him, apply to things partly coming under 


that of the Admiralty. When Captain Scott made 
his claims for reward to the Admiralty, the answer 
he got amounted simply*to this, that his carriages were 
very good and his services very valuable, but there was no 
fund available to the Admiralty out of which he could be 
paid, and that, in short, he must apply to the War !'c- 
partment. To this end he forwarded his papers to the 
War-ofiice, with the following official note from the Con- 
troller of the Navy :- 

“T am of opinion that these papers may be sent to the 
War Department, with a statement that the Admiralty 
acknowledge in the fullest manner the very great benetit 
the naval service has derived from Captain Scott’s inven- 
tions and appliances in working the heaviest guns in 
broadside ports at sea, And though some of the state- 
ments in these papers have been and still are subjects of 
controversy, the Admiralty consider Captain Scott’s claims 
tow be entitled to a large and liberal consideration, and do 
not hesitate to state their opinion that a very marked suc- 
cess in overcoming extraordinary difficulties has attended 
Captain Scott’s efforts.” Among the papers thus endorsed 
was Captain Scott’s statement that his iron gun carriages 
were in use for every heavy gun afloat, and the report 
of Admiral Warden’s committee, that the “country was 
greatly indebted to Captain Scott for his invention.” It is 
clear, therefore, that the Admiralty did not hesitate to 
recognise Captain Scott’s merits as an inventor. The 
papers and application reached the War-office, and were 
submitted to a committee, of which General Lefroy was 
president. Before this, however, some correspondence on 
the subject took place betweeen the departments, and the 
Secretary for War wrote :— 

“* Mr. Cardwell is of opinion that the amount of compen- 
sation, if any, to be awarded to Captain Scott, R.N., for 


his inventions, is for their lordships to determine 
. . . + and that the merits of this case appear 
to have been always specially considered by the 


Admiralty and its officers, and not by the officers 
of the War Department.” In the end the matter 
was submitted, as we have stated, to General Lefroy’s 
| committee, and it was decided that Captain Scott’s 
| method of working guns was intended essentially for sea 
| service; that the War Department had very little todo with 
it, but that, under the circumstances, they would give 
Captain Scott alittle money. The sum awarded was not 
sufficient to nearly pay the inventor for his models and 
drawings. As the matter now stands Captain Scott has 
come to the ground between two stools. The Admiralty 
have no money to give him, and the War Department, not 
unnaturally under the circumstances, state that they will 
not give him any of the money they have other than a 
very small sum, representing, we suppose, the precise pro- 
portion in which they pay, in the way we have already 
stated, for a portion of the gun carriage fittings, If Capt. 
Scott had produced somethiug purely naval the Admiralty 
would not have handed him over to the War-office ; if he 
had produced something strictly military he would not 
have been turned over to the Admiralty. 

Captain Scott’s case illustrates one of the inconveniences 
—and they are very numerous and expensive—which 
| attend the existing systein of mixing up, yet keeping dis- 

tinct, the functions of different departments. Why should 
| not the Lords of the Admiralty and naval men decide on 
| all points concerning the armament of ships? Why should 
| they not make their own guns and gun-carriages indepen- 
dently of the War-office? It is alleged, we believe, that 
officers of the Royal Aitillery must know more about 
guns than officers of the navy ; but this is a non sequitur. 
‘Lhere is no reason on earth why naval officers should not 
be as competent as military officers. If they are not so it 
is bad for the country. Obviously the two departments— 
the Admiralty and the War-office—should be totally dis- 
tinct ; but if this desirable end cannot, be attained then they 
should be effectively amalgamated. The bond which exists 
between them now is like that uniting the Siamese twins. 
It gives infinite inconvenience without securing that unity 
| of action which could alorie render its presence desirable. 
| The question of severance might well occupy the atten- 
| tion of Parliament during this session, and, meanwhile, 
| we may add an expression of opinion that no one would 
| fancy that the Admiralty exceeded their duties if they 

applied fora stim of money sullicient to pay Captain 
| Scott for his services, 





the cognisance of the War Department and partly under | - : 
. | until the last few years been simply barbarous, and the distribution 





ON BRACED ARCHES AND SUSPENSION 
BRIDGES. 


By Professor FLeeminc Jenkry, M.I.C.E., F.R. S5.L. & E.* 


THE experiments made in connection with the Britannia Bridge 
established the theory of metal girders on a sure practical basis, 
and, with the inquiry of a Royal Commission into the application 
of iron to railway structures, have led not only to the general 
adoption of the iron girder as a convenient type of bridge, but 
also to a widespread belief that essentially the girder is a cheaper 
and lighter form of support than the metal arch. The suspension 
bridge, indeed, the theory of which is identical with that of the 
arch, is known to be a lighter form of support than the girder ; but 
an impression prevails that the flexibility of the form cannot be 


| really overcome without sacrificing the lightness, and although this 


Scott has, however, not received a farthing for his inventions | 


the army or the navy, but that it pays for a portion only | 


prejudice has been gradually yielding, the assertion that a stiff sus- 
yension bridge may be advantageously used for moderate spans will 
Pe received with doubt; while a statement that a cast iron arch 
might not only be safely used for spans of 700 or 800 feet, but 
would be lighter than a girder for ordinary spans, will excite 
simple incredulity among practical men. 

A little consideration, however, shows that there can be no 
essential superiority in the girder over the two other forms, 
Taking the depth of the girder, the depth of the suspended chain, 
and the rise of the arch as analogous dimensions,’ the strains at 
the centre of each, with similar uniform loads, are identical. 
These strains are nearly constant throughout the single member 
in the arch and chain. On the top and bottom members of a 
girder the strains diminish towards the supports, but the addition 


of the diagonals or centre web renders the girder essentially far 
heavier than the arch or chain for this particular load. Next 


comes the question of varying or passing loads, and here we reach 
the secret of the universal prevalence of the girder, The passing 
load on a girder requires no moditication in the top and bottom 
booms, and the modifications required in the centre web or 
diagonals are calculated with ease and certainty; whereas the 
corresponding calculations in the case of the arch or suspension 
bridge have either been impossible or exceedingly difficult. 

The mode adopted of calculating the strains in a metal arch has 


of the metal in those arches the worst possible. Mathematicians 
found the task of calculating the strains on a metal rib so complex 
that they abandoned the task, and engineers made a rough guess 


| at the strains which simply enabled them to build bridges, in 


which, by a lavish expenditure of metal, they were at least sure 
that the bridge would not fall. Lately the idea that a suspension 
hridge might be stiffened so as to be practically useful has gained 
geound, and Professor Rankine by theory, and Mr. Barlow by 
experiment, demonstrated that a comparatively light stiffening 
girder added to the flexible chain was sufficient. The same idea 
was obviously applicable to the arch, and thus, in Professor 
Rankine’s ** Applied Mechanics,” we find this idea suggested, and 


| in the Civil Engineering examples are given of efforts in the 








| os 


direction of braced arches. 

The main problem has, however, been left unsolved. Men have 
first of all assumed that there was to be a main or chain arch, 
taking the main strains, and have then inquired how this chain 
or arch was to be stiffened to mect special loads, whereas the prob- 
lem re ally before us might be stated as follows : -How shall we 
distribute the metal in a compressed arch or extended chain so as 
to obtain a maximum of strength with a minimum of material ? 
This is the problem which has been solved for girders, and has led 
to their universal adoption ; it is the problem which has remained 
unsolved for chains and arches, 

The reason for this may be found in the words of Professor 
Rankine, where, speaking of a braced rib continuous at the crown 
as distinct from a mere pair of struts shapped to look like an 
arch, he says :—** The exact determination of the state of stress 
at different points becomes a problem of almost impracticable 
complexity,” he then proceeds to give an approximate method, 
founded upon a complete investigation of the arched rib of known 
section, given, I believe, for the first time by him in the same 
work. ‘The present paper is intended to give a true and not over 
complex solution of the general problem, which, being solved, will 
show the extraordinary advantage to be gained by designing arches 
and suspension bridges upon sound principles. 

Few engineers are aware of the difficulty of calculating the 
strains on a stiff arched rib held between abutments, In truth, 
unless the yielding of every part of the structure, including 
the abutments, be taken into account, the strains are indeter- 
minate. 

When a girder rests on two supports we have no difficulty in 
finding the reaction or thrust due to each pier, because the direc- 
tion must necessarily be vertical, and the total load carried by 
each pier being known, we can start from this single resultant at 
each end and calculate every other stress, on framework, for 
instance, by the simple resolution of forces. 

But suppose, instead of resting on horizontal planes, leaving 
them free to move endways, the ends of the girder were rigidly 
held as if jammed, for instance, between two inclined surfaces. 
Then the strains, on all ordinary theories, become indeterminate. 
We do not know the direction of the resultant at the piers, and 
there are an indefinite number of systems of stresses under which 
the frame would be equally in equilibrium. We do not know 
what the amount of the horizontal furce 1s which we have intro- 
duced or may introduce by fixing the ends rigidly. 

Now, this is precisely what occurs with every stiff rib or 
stiffened chain. The direction of the thrust at the abutments is 
indeterminate until we have taken into account the stiffness of 
the rib and yield of the abutments. It has been common to 
assume that, with a uniform load, the direction of the thrust 
would be tangent to the curve of the rib ; but this has been mere 
assumption, and when the load has been unsymmetrically dis- 
tributed, this assumption being obviously untenable, engineers 
have been puzzled what other assumption to make, and have pro- 
ceeded by sheer guess work. No stress in nature is, however, 
really indeterminate, and a method of calculation introduced by 
Professor Clerk Maxwell enables us to solve this problem, and the 
solution has led to remarkable conclusions. 

The author in 1861] perceived that the true form of a stiff rib 
or chain would be that in which two members should be braced 
together as in the girder; but whereas in the girder one member 
was in compression, and the other in tension, in the braced arch 
both members might be compressed, and in the suspension bridge 
both extended. The only effect of varying the distribution of load 
on such structures would be, that the thrust would at one time be 
such as to throw the chief strain on the upper, and at another 
time on the lower member. In this way a stiff frame could be 
produced which was essentially an arch or a suspension bridge, 
differing from the girder, which essentially contains one member 
which shall. he extended, and one which shall be compressed. 

He found, however, that he was unable to calculate, except on 
unproved assumptions, the true distribution of strains on the 
framework, being unable to determine the resultant thrust; but 
having drawn Professor Maxwell's attention .to the problem, he 
discovered and published, in the ‘** Phil. Mag.,” May, 1864, a 
method by which the resultant and all stresses in framed structures 
could be positively determined. 

The following is an abstract of the method and of the reasoning 
by which it is established, put into a form in which it will be more 
readily understood and applied by practical men. Let us assume 
a single load to be applied at any one of the top joints of the frame, 
Fig. 1. This load will produce an inclined stress at each 
abutment; let us call the vertical and horizontal components of 
this stress at the abutment O, V, and H respectively. 

Now, consider the relation between the extension or compression 


the Scottish Society of Arts,13th December, 1869, and 
awarded the Hepburn Prize, value Seven Sovereigns. 
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of the line OP and the extension or compression of any member of 
ee ee —— na so ay 4 = the point of appli- 
cation of the load, these changes in len jing supposed due to 
the action of the single load. “" . — 

Supposing all the members to be rigid except a and the line OP, 
the simultaneous changes in the lengths of these two lines will 
bear a fixed ratio to one another. Let the change in the length of 
the Jine OP be called y, and the simultaneous change in the length 
of the line a be called x; these changes being due to the action 
of V, H, and the load, x will be positive if the member is com- 
yommete — if it . — y in the particular frame 

negative, corresponding to the extension 
load in the line OP. oe race 

Let q be the stress which the unit force (one ton), acting along 
the line OP, would produce on the member a; g may be positive 
or negative. Then, by the —_—/> of virtual velocities— 

TMH Li y,; 
the spaces and y being inversely proportional to the stresses’ 
and 1. Thus, if OP is extended A. ae when a is compressed 
din., necessarily, one ton acting to extend the line OP will 
compress @ with a force of two tons, hence writing the proportion 
as an equation— 
qe=y (1) 


The stress on the member a due to H will be q H ; and similar] 
& — a due => = be p V, if we call p the stress which 
upw: 
held rig a 4 at O would produce on a, the frame being 
‘The total stress due to V and H acting at once on the member 
will be p V + q H; and as the value of « due to V and H, a 
have— 
2=e(qV +qH), 

where ¢ is the compression or extension of the rodueed 
by the unit stress, But by equation 1, ‘ neeae 


y=epqVteq*H . jf, . @& 
Thus y will be the extension of the abutments, exi simul- 
taneously with the forces V and H acting as described, with the 


unknown load producing these forces, and with the partieular 
extensibility of the member a due to its length, cross section, and 
the material of which it is made, But the same quantity y could be 
ted for the extensibility due to each member of the fram 
and the result would not be altered by the slight yielding of 








the others, unless this yielding produced sensible deformation ; | 


hence the sum of all the values of y, or the total extension of the 


abutments, will be 
Zy=z (epq) V + = (eq?) H ‘ ‘ 
and if the abutments are perfectly rigid, the value of yy becomes 
nil, and we have= Ci = (epq) (4) 
= (e9*) 
If the abutments are not rigid, but yield, calling e' the elonga- 
tion dtie to unit stress on these abutments, we have— 
e!\H+SepqgV + Feq?H=0 (5) 
because the total elongation along BC caused by H must be equal 
and opposite to the total elongation which all the forces in the 
other members would produce. 
From these equations, the horizontal thrust can be calculated 
for any load producing V, when we know ¢, p, and q for every 


member. 
The calculation of p and q is a simple matter by the principle 
of moments, and ¢e = Az where is the length of the given mem- 


ber, A the cross section, and E the modulus of elasticity of the 
material ; thus it is at once seen that the horizontal thrust of a 
stiff arch, braced or not, does not depend simply on the form and 
load, but also on the cross section of each member, and when the 
abutments yield, on the material employed in the frame—con- 
clusions which are thoroughly in accordance with common sense, 
but which have been almost wholly neglected in practice. 

If the load on a chain were really permanent, no better form 


(3) 








The two chains have hitherto been-made equal to one another, 
being, in fact, looked upon as two separate bridges, each carrying 
half the weight, the bracing between them being analogous to the 
stiffening girder ; and where a single chain has been braced to the 
flooring, no attempt, as the writer believes, has been made to 
ascertain what would be the best distribution of material. 

The new calculation shows, that for a uniform load the chain of a 
braced suspension bridge, of the form in Fig. 1, should be tapered 
at the middle to nearly. one-tenth its cross section at the pier; 
and the bottom member, also wholly in tension, should be 
increased in the ratio of one to eight from the piers to the centre, 
er it should have nearly the cross section of the top chain at 
the pier. 

An arch designed on such a plan as this would be a still greater 
novelty, but the design would be equally correct.* 




















could be devised for the chain than that into which it ll 
falls; but when the load is sometimes distributed in one way and 

ti in another, the double chain gives perfect stiffness, and 
calculation proves that the only result of a change in the distribu- 
tion of the loads is to change the relative tensions or relative 
com ions of the two members. 

The proposal of a double-braced chain for a suspension bridge is 
not new, though the writer believes that the form pro; on 
which the lower chain is horizontal is new. 

The pro} of double compression members for an arch is 
perhaps quite new, though analogous to the double-braced chain 
of the suspension bridge. 

No one, however, appears to have perceived, nor could they 
perceive, until the calculations were carried out, what 
the most economical distribution of material in the two 
much less in the two compression members. 
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In the appendix, the calculations uired to determine the 


stress on each member of the given > at tenes cnths shown in 
Fig. 1, are given at some length. calculations are tedious, 
but present no difficulty if made in a methodical manner. 

Pm yng ow te calculations, was to determine, by Equa- 
tion 4, the horizontal thrust due to the load on each top joint 
These thrusts are given in Table VI. 

Then with each of these horizontal thrusts and corresponding 
loads, the strains on each member of the bri have been deter- 
mined by the graphic methods represented in 6t0o14.* From 
the strains thus determined, the maximum strains on each member 
are selected and written on the corresponding member, Diagram 15, 
in black figures. 

From Fig. 6 the strains for a uniform load of 240 tons have been 
taken, are written on the diagram in 

The calculations prove the possibility of constructing a suspen- 
sion bridge which shall be as stiff as a girder without any com- 
pression member, except some light diagonal shafts, and show that 
a framed arch might constructed stable under unsymmetri 
loads—both arch and suspension bridge being much lighter than 
the equivalent girders. es 


may qumegentie mekp the calculation by the formula given in 
Rankine’s “ Applied Mechanics,” § 314. The relative weight thus 
calculated for trusses of the three different types adopted, is 
given in Table II. for spans varying from 200ft. to 2000ft. the 
ratio between the spans and depths remaining constant. The gain 
of the arch over the girder is far more conspicuous in the large 
than in the small s Thus, while for a 200ft. span the weight 
of the girder is only double that of the arched truss, for a 600ft. 
span the arch weighs only about one quarter as much as the girder. 
An arch of 700ft. span need not weigh more per foot run than a 
girder of 400ft. Tomy 
The arch of span need only weigh 0°65 tons per foot run"; 
whereas the Britannia Brid = weighed about 3°8 tons per 
foot run; a light girder might be made to weigh about 1°88 tons 
per foot run. 
TABLE II. 
Showing weight in tons of the different types of trusses, assuming that the 
girders and arches are strained to four tons per square inch only, that the 
ing load to be carried is 1°4 tons per foot run, and that the practical 
weight is 25 per cent. in excess of the minimum possible weight, yf no metal 
were wasted. 








To prove this, we may follow the plan adopted by Mr. B: 
(Proceed. I. C. E.,” vol. xxii., p. 560) in comparing American 
and English trusses. 

Assuming that the bridges are made of equally good materials, 
and that the same coefficient of safety be used, the weight of each 
truss will be proportional to the sum of the products of the 
lengths of each member by the maximum strain which comes upon 





is the cross secti _ 8 ea ontt op “ Fin 2) ite 
ow, taking a simple triangular er t. span (Fig. 2), 12ft. 
deep—a er excessive depth—the sum of the products of the 


maximum strains due to a permanent load of one ton per foot run, 
and ae load of one ton per foot run, is 69,700, as com 

with 39,466 for a framed arch (Fig. 1) 120ft., a rise of 12ft., and a 
depth of 5ft. at the crown. The same product for a bowstring 
girder 17ft. deep at the centre is 60,890 (Fig. 3). 

_Figs. 4 and 5 represent graphically the relative quantity and 
distribution of material required in trusses of the two types shown 
in Figs. land 2. The breadth of each member in Figs. 4 and 5 is 
Lee ae ae to the cross section required, and the sum of the areas 
enclosed by the lines bounding these members thus drawn is pro- 
portional to the whole quantity of material required in the two 
—— The ratio of the areas is seventy to forty, roughly. 

e above figures or numbersrepresent fairly the relative values 
of the several forms for moderate spans where the bulk of the 
weight is due to the awe dey and to the roadway. It must, 
however, be remembered that the arch and suspension bridge re- 
quire solid abutments or anchorage, which, in many cases, would 
leave the girder the cheaper of the two Py anger ; } a —_ 
large spans are necessary, a great part of the weight is due to the 
supporting truss itself, and then the above figures fall short of 
ex — the relative efficiency of the old and new forms. 

The following calculation gives the limiting spans beyond which 
each form of truss would not carry its own weight without strain- 
ing the material employed beyond a fixed limit, and this limit 
forms a convenient constant by which to calculate the theoretical 
weight of any truss of smaller span, but similar in form, and re- 
quired to carry any given load, 

From the numbers 69,700 for the girder, 60,890 for the bow- 

ing, and 39,466 for the framed arch, we can at once determine 
the theoretical weight of a 120ft. truss of each form, assuming 

material to be wrought iron and the limiting strain four tons. 

The above numbers are a product of feet into tons, so that, 
dividing by four, we obtain the products of the total length in feet 
of the members into their cross section, in square inches, and 
dividing again by 665, the length of a rod of iron in feet of lin. 
cross section, and weighing one ton, we obtain the theoretical 
weight of each truss, on the assumption that no material whatever 
is wasted in joints, rivets, &c. 

TABLE I, 
Showing the probable weights of trusses of various types, to carry 
two tons per foot run, uniformly distributed over a span of 120ft. 























i 2 | e | ” 5° 
‘ | Practi 
lin Walshe | weight in | Constant C, 
Strain. | itons, adding) _ WI. 
| metal were | 25"/,for | = —R~ 
| fe 
| wasted. waste. = B,| 
Girder, wrought iron } | 4 tons per . 
12ft. ‘deep ° ge } sq. inch } 26°3 33 873 
pwatring, wrought ) | 4 tons per 
en, » —_ nf sq. inch } 22°9 | 28°6 1007 
Framed arch, wrght. \ | 
or cast iron, 12ft. | | 
rise, 5ft. deep at 
crown ; or suspen - > 4 egg 14°7 18°4 1565 
sion bridge, same > 
dimensions, but of 
wrought iron .. 
th deep 
12ft. rise, eep 
at crown, wood top| 5°¥E PF} | 9-4 24-3 1180 
weigh 40 Ib. per(| *? 
s cubic foot aia ee | 
juspension ge | | | 
steel rope, 12ft. 8 tons per} | 7°85 9°2 3130 
deep, 5ft. deep at {| sq. inch § | P s4 4 
CYOWD 2. oe oe | } 





Col. 3 in the Table I. gives those — for eachform. These 
weights must practically be increased about 25 per cent. to allow 
for necessary excess of material due to joints and rivets. This 
practical weight, B, is given in Col. 4. But calling L the span. 
and W the total load which truss will bear the ratio, 2 , will 


be constant for a given span, and will bear a constant ratio to the 
span, me pg the construction and materials and proportions 
are unali 3 aS Say, 3 — 


w oc 
where C is a constant for each of truss. 

In the above table we have W = 240 tons, and hence we can cal- 
culate O, the constant, which is given in Col.5. When B= 
W, i.¢., W the beam can only (with the coefficient of safety 
chosen) carry its own weight, we have C = L, i.¢., the constant is 


equal to the limited _ in feet. 

The numbers in the Col. 5, therefore, give the limiting spans 
for each form, with the strains indicated in the table. These 8 
could not be used in practice, because bridges are requi to 

a passing load, and not their weight only. To fix the prac- 

ically useful spans, we may choose what Pn ey the metal 
in the truss shall be available to carry a load after provi- 
ding enough to carry the whole truss ; in other 


rtion is to be between the i ape 
wo dsteansine that thete tee loots ano be equal, we have 


$=5- , and the limiting useful spans of each form are equal 


to ©, showing that even under these conditions a framed cast 


iron or wrought iron arch might be constructed for a span of 790 
or 800ft., and that its — need not exceed 800 tons to carry a 
gross load of 1600 tons ormly distributed. If instead of fixing 
the ratio between passing and permanent load, we fix the passing 
load and useless weight at, say, 1°4 ton per foot run, and then seek 
to find the necessary weight of truss foreach form and span, we 


* Vide Trans. Roy. Soc. Edin. vol. xxv., p. 441, ‘On the Practical 
Application of Reciprocal Figures to the of Strains on 
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| | gfe Be | 28 23 
= a z-.°92 

Weight of | Welght of |E 52325 | weight of | sEdze 
wrought wrought Ss8i4- wooden | °~8~% 

iron girder, fron |S E & larch intons.| Bo e452 

in tons,’ |bOwstring in'> Sac ee , *| Se ez 

tone, | BBSES BE 25 

5 & 

1 | 2 lee | fe | 6. qr 4 Ls | 10 | 
| |Perft. er ft. er ft. Perft. er ft. 
Feet. po l run, | Total: “yun. | Total. prodiog | Bote. otal Total. nce 
2°0 88, 415] 70 35] 41 205) 57-1] -285} 19 | 0°095 
900] 222] 74} 180 60/ 100 33/142 | -473) 45 | O15 
400| 475] 1°19] 375 | ‘94 | 194 485) 285 712| (83 | 0°207 
500} 940! 188 | 700 14 | 330! “65 | 510 | 1°02! 134 | 0°268 
600 | 2220) 37 | 1260 21 |*530; 883) 870 | 145 200 | 0-333 
700 | 3900) 5°57 | 2299 | 3°27" 790 | 1°13 (1440 | 2°06 | 280 | 0°400 
800 |12,800)16- | 4450 556 / 1180 1°475 384 | 0°48 
1000 | 2490 ' 2-49 | 655 | 0-655 
1200 5600 4°67 1060 | 0°885 
1400 | | ; | 1580 | 1°128 
1600 | 2360 | 17475 
1800 | 8410 | 1°89 
2000 | | 4950 | 2475 





There would be no difficulty in making the braced arch of cast 
iron in simple pipes, and the cost of the superstructure of such a 
span would be about one-sixth that of a wrought iron girder, one- 
third the material being required, and the material only half as 
expensive. 

ith suspension bridges it would be absurd to limit the strain 
to four tons per square inch, and taking double this as a fair strain 
for wire ropes, the limiting span would be 1600ft., even if the ropes 
weighed as much as the passing load, and this were required to be 
one ton per foot run over the entire length. The weights of trusses 
for various spans to carry 1°4 tons in addition to their own weight 
are given in Table II., from which it will be seen that for the span 
of 2000ft. the ropes need not weigh more than 2°5 tons per foot 
run, and the theory which has been explained shows that with this 
weight the suspended frame would be rigid and as well adapted 
for railway traffic as the tubular girder. When these facts are 
known it seems impossible to doubt that large spans will become 
common, so as to dispense with piers, and that the framed arch 
and suspension bridge will in many cases supersede the girder. 

With wood the results are not less remarkable. Assuming 
5 ewt. as the working strain per square inch, the weight of a framed 
arch of 120ft. per span, to carry two tons per foot run, would be 
only about 24°3 tons, giving for C a value of nearly 1180. 

In the superstructure of such an arch only about 1400 cubic feet 
of timber would be wanted, and the wood could be used in rough 
balks, with the ends —_ abutting against each other. With 
light iron ties and wooden struts between the top and bottom 
members, an exceedingly cheap bridge could be made either for 
permanent or temporary use. In the latter case the timber 
would not have been injured by being cut into unserviceable 
dimensions. 

When a series of arches are designed care must be taken to pro- 
vide for a thrust of a loaded arch on its unloaded neighbour. In 
small spans this unbalanced thrust may throw the top member of 
the unloaded arch into tension, but in large spans it will generally 
only relieve the top member of part of the compression due to the 
permanent load, without increasing the compression on the bottom 
member beyond that due to the passing permanent load combined. 

In the framed arch there are no parts exposed to any considerable 

tension, a —< great practical importance in all materials, but 
es in wood. 
t hen be observed that the calculations are all based on the 
assumption that no horizontal force is to be applied at the abutments, 
except such as results from the load on the bridge. If the bridge 
weighed nothing the dimensions of the frame and the opening of the 
span are to be such that the value of H would be nil. The frame 
must be neither jammed nor extended by any external independent 
force. In the erection of these trusses regard must be had to this 
condition, which will require special precautions to be taken 
where centreing or other independent supports are not used while 
the truss is being erected. must also be taken that in a sus- 
pension bridge the msion at the piers is such as not of itself 
to determine the direction of the resultant. 

It is essential that, in calculations referring to the framed arch, 
we should be able to take into account the influence of tempera- 
ture, or of a yield in the abutments, to which a given compression 
in the material may be conceived as precisely equivalent. The 

ield of the abutments d is precisely what in equation 3 deg. has 
— called sy. Hence calling H, the thrust with a yield d, we 


have— 
d + X(epa)V + X(eq*)Hi = O, 
or mmwtt Moy . wll te 
_ Z(eq?) 
Rieti ied ~« « « « & 
=(eq*) 


The change in the horizontal thrust of the arch is therefore 
determined when we have determined arbitrarily or by calculation 
the quantity of d, and know the value of ¢ for a given material. 
For our typical arch we found— 


20 = 11313, 
hence P 
ten = 22 ais x 18 


where E is the modulus of elasticity of the material, the factor 12 
being introduced, inasmuch as in our tables the length of the 
rs has been taken in feet, while their cross section was in 


mem 
Fo maght i 

‘or wro iron 

mt) = 00104, 

hence > = 
And if we assume x 24 0°104ft. 
th ——— = 10 tons, 

Py Flea") 


or less than 5 per cent. of the maximum thrust where the arch 
was loaded with 240 tons. In cast iron the change would be 
about half the above, and in wood still less. Temperature would 


cause a consid less change in relative dimensions of truss and 
span than the tenth of a foot assumed in 120ft. 
These calculations show that the flexibility of the frame is such, 


with reference to extension or com in the line of the 
abutments, that little is to be f in most cases, either from a 
change of temperature or yield in the abutments, when the truss 


is finally closed. An allowance for the change of distribution in 
the strains on a suspension bridge would have to be made where 
the anchorage chains are long and subject to iderable elonga- 
tion or contraction from changes in temperature, and the equa- 
tions show exactly how an allowance can be made for any assumed 
conditions of elasticity and change of temperature. 

t The ‘paper when read was illustrated by three models—one 
being the o flexible suspension bridge; a second, in which 
a framed suspension bridge, with wire for top and bottom mem- 
bers, _was shown to be stiff under any practical distribution of load; 
a third, showing a framed arch ,of timber, in which the top and 
bottom members butted against each other, but were not hela to- 
gether by any tie. This model was also loaded unequally, so as 
to show that, with all practical distributions of load, both top and 
bottom mem were in compression. 








APPENDIX. 
Detailed Calculations, 

These laborious calculations were chiefly carried out by Mr. 
Charles Hockin, to whom the thanks of the writer are due. 

Ist. Span of bridge, 120ft.; versine, 12ft.; depth at crown, 5ft.; 
radius, 156ft. 

The first thing to be calculated is the value of the strain on each 
member of the bridge due to a force at the abutments acting hori- 
zontally. Call the strain on any beam due to such force, when 
equal to one ton, the “‘q” for that beam. The values of ¢ are as 
—— -_ letters giving the names of the beam or numbers refers 


to Fig. 1. 

The letters having the Fig. 1 subjoined refer to those members of 
the frame which are symmetrical with the members bearing the 
same unmarked letter. 


TABLE III.—Values of q. 





Name N IN 


| Nam Nam 
of Valueofg.| of Valueofg.! of 
beam. beam. beam 














| 
| —o-as4 | 





 caschead 
a@ (|—O-27183|| A (+ 1°2032 G H 0°450 
b’ =|—0°63901 i B |+15198 | I —o478 || J | +0480 
e¢ \—11172 f C |+1-9267 K | —0500 I L | +0502 
ad |\|—1°67765|| D 2°42685 | M | —0484 || N | +0488 
e -2°1850 || E 20417 oO — 0384 || P 0°386 
wt — 2°4000 F 3°2034 Q ~ 0°153 R 0'154 
e& 21850 || F, 3°2934 Q, | — 0153 Ry | + 0-154 
dy —1°67765|| E, + 2°9417 O, | —0384 || P, | + 0-886 
C1 ~ 1/1172 D; 2°4268 M 0484 || N, | +0°488 
by 063901 |  C, 19267 K, | — 0500 Ly 0-502 
ai 0°27183| B, 1°5198 I, — 0478 J; 0480 

Ay 1°2032 G, |—0o444 | Hy, 0450 


We must next calculate the value of the strain on each beam 
due to a force at the abutments acting vertically. 

Call p the strain on any beam due to a force of one ton acting 
vertically at the left abutment, this force being balanced by 
rigidity at the right abutment. 


TABLE IV.— Values of p. 


























Name | Name Name| Name| 
of (Valueofp.|| of |Valueofp. of (|Valueofp.| of |Valueofp 
beam. | } \. beam. m 
a | — 0°35389 G 1173 I 
b } — 1°3410 I 1°505 J 
c — 2°8334 K 1°872 L 
d j— 4°9965 M 2214 N 
e |— 7°78695' O 2°341 P 
f |—-10°6552 Q 19075 || R 
e —12°5925 R 08329 Q "8275 
a |—12-97 P, |—03713 | 0, 3694 
ray —12°1343 N; | —1212 M 1°202 
by -10°7670 Ly — 1657 K, 1664 
aq — 9° 3869 J, — 1876 I, 1°880 
— 81395 H, |—1367 | G, | fixed 
TABLE V, 


Assumed cross-secivons of each member, Leing numbers approximately 
proportional to the maximum strains due to the thrusts which had 
been previously calculated for members of uniform cross-seetion, 
with a uniform load of ten tons on each joint, and a passing load 
of ten tons on each joint. 


























Name Cross- Name Cross» | Name Cross- 
of section oO section. | of section. 

member. | =8. member. =8. | member. = 8. 
aor aq 20 A or A; 220 G 5 

6 or bh 50 B or B, 200 
coreg 80 C or 170 t 50 
dord | 180 Dor D, 130 a . 
eorg | 180 E or Ej 80 | 

| 200 F or F, 50 G, 
Since in the formula, 
H= Vz (epq) 
= (eg) 


the value of ¢ (the engin or compression due to the unit stress 
on each bar) appears for each bar both in the numerator and de- 
nominator, any factor common to the value of ¢ for every bar 
may be omitted without affecting the result. The modulus of 
elasticity of the material is a factor of this kind, and for e we may 


therefore substitute ry where / is the length in feet and S the 
cross section in inches, since the total elongation or compression 
of each bar will be proportional to 8 with the unit stress on any 
constant material. Hence, instead of finding the values of (eq) 
and (epq), we shall seek for the values of 34 and ze PY 


TaBLE VI. 
Giving partial results of the calculation of f 




















1. 2. “eh ige 5. 6 
Name Gt | Name ¥ Name 21 
of member. 8 of member. | 8 of member.| 7 
a o-ose0s || A | 07006581 | GandG, | 3-493 
b 0°08786 | B 0°011549 | Hand H,| 2-689 
c 0°15602 | c | 0°021837 || I andi, | 2-977 
d 0°21650 | D | 07045305 || J andJ, | 2-714 
e 026522 E | 07108170 || KandK,| 2-819 
f 0°28800 | F | 0°216935 || J. and, | 2-464 
aA 0°26522 | F 07216985 || Mand M,| 2-145 
d, 0°21650 | Ej 0°108170 || Nand N,| 1-995 
% 0°15602 | D 0° 045305 O and O; 1°148 
bi 0° 08786 C; o-021887 || Pand P, | 1-116 
a 0°03695 B, 07011549 || QandQ,| 1-677 
A 0°006581 || Rand R;| 1-676 
| A @~_ o-2097 G = 53°83 
> MS = 0°820754 = at 53°826 
a gt | ~ At — geese OS i 
eof’ =18190 | yg = Sass | 2 gg = 10765 





Th of column 4° is multiplied by the ‘constant length, 
10262772. The sum of column 6° is divided by the constant cross 
section, 50. 

z (<') = 181309 + 8°42321 + 1°0765 = 11°313. 





In calculating the values of 222 as in those of since some 
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numbers have a constant length, and others a constant cross 
section, it is convenient to treat the arch,’ boom, and bracing 


separately. The sums of me 1 have to be multiplied by V, the 
vertical component of the weight on the piers, and this component 
varies of course with each position of the load. 

In order to calculate the value of V > oe for any given load, 


we must sum up PA. for all the members to the right and to the 


left of the load separately, since these sums will have to be multi- 
plied by different values of V ; to allow us to do this, the columns 
headed » are calculated, and contain the values of the sums of the 


first two, the first three, &c., values of eS or pql, as the case may 
be. ‘ 
TABLE VII. 
All the values in this table are negative except the two marked +. 











i 2. 3. 4. 5. 6. 7. 8. 9. 
. PQ | I ae - 
Name z > Name - 3 Name} pql. 
a 0009760 -o09760| A | 001935 | -o01925 | G 9°229 





b 0024811 *034572| B | 010190} - 
c 0°051143 ‘085714 C | 032113} *044 
“080350 ‘i 5 


7°106 | 








2 2082 
A, | 044516 |2°896 2-091 
| 9069 91 
“9033 90 
“0734, 91° 
“005 92 

















“688 142°826 
Hy 8-168 150°994 





In order to calculate the value of V. = (29) for any given 


load, the values of the sums for members a to a must be multi- 
plied by the correct length ; for members A to A must be multi- 
plied by the constant length 10°263; and for members G to G, 
must be divided by the constant cross section 50, 

Now, the sums of all these numbers to the right and to the left 
of each load must be made separately, and each sum multiplied 
by the portion of the load borne by the piers to the right avd to 
the left respectively, these fractions being the special values of V 
for that particular load. In this way we form Table VIII., giving 
the values of the sums for the load on each joint—the factor 24 
being introduced for convemience of calculating the loads on each 
pier. 

Taste VIIL 
Values of & “4 vx a for unit load on each joint. 


Load on first joint = 
: 9°229 6% . 
23 (0 +" + 0°001935 x 10262772) 
50 
+ 1 (11449 x 10 + 150004 
50 
Load on second joint = 


: oe: 25°692 ee al 
21 (0 00976 x 10 + == + o-vas571 x 10 26272) 
oi 


4 2°85225 x 10°262772) = 48°43, 

















ane 31°138 _ — 20-08 
+ 3 (103264 x 104 a+ 2°78092 x 10°262772) = 139°93. 
ov 
Coli. | Col 2. Col. 3. Col. 4. Col. 5 
j Horizontal 
: | > 2 ql x 24 thrust H for Passing load H, with 
Joint | S | each single | added to uniform |distribution 
loaded. | for one ton on Hload of ten tons load of ten of load 
| each joint. | on joint tons on each joint.| in Col. 4. 
jnamed in Col. 1. 
} 
1 $7443 | 1°780 ae oot 111-166 
9 | an j10 tons on 2) 5-36 
¥ | 5°158 t first joints. § 116°324 
3 | 8°3193 10 tons on 38 do. 643 
4 | 11°116 10 a Shs 35° 759 
5 | 13-436 10 7» 65 | 149°195 
6 14°88 10 * 6 » 164°079 
7 14's! 10 SC, To» 8° 963 
s | 13° oe 2: es 
” hi 10 ” ws 
10 8°3 10 * , 
1 hy Ww es oe 216° 992 
12 7 10 my 3 » 218°772 
¥ 10 tons on 4 i: 
: : Abe 166°026 
Thrust H, with all jotnta} middle joints. 
hens a ’ 109° 386 10 tons on 6 do. 188° 258 
loaded with 10 tons, 10 . fe 904896 





Column 2° having been obtained as explained above, column 
3° is got by multiplying the values in column 2° into 10, 
the value of the load of each joint, and’ dividing the product 
by ft the arbitrary factor, and by 11°313, the value of 
= * obtained from Table IV. 


The thrust of any combination of loads is obtained by adding 
the thrust «jue to each load separately calculated. 

Thus the value of H for the uniform load of 10 tons on each 
joint is obtained by adding up column 3°. 

Column 5° is obtained by adding to 109°386 the appropriate 
thrust or thrusts taken from column 3° to correspond with the 
loads named in column 4°. 

With the values of H in column 5° the reciprocal figures 6 
to 14 were constructed to determine the stresses on each member, 
and Table IX. contains the result of the calculation. 

The stresses thus calculated are not far from proportional to the 
assumed cross sections calculated by a similar process for a uni- 
form cross section throughout ; it is therefore unnecessary to aim 
at any closer approximation by repeating the calculations with 
new assumed cross sections. ' 


TABLE IX, 
Stresses calculated by the graphic method, due to a uniform load of 
20 tons on cach of the upper joints, and maximum stresses due to 
uni iform load of 10 tons on each joint, and an equal passing load. 





| seat: ade 

















adi. ¢ sti, cu) fed. ol lad! 
$3 6.8, 23°83 Sieg % Ze | 
Py 28si 6 | = |s05 E= 3056 ;\|BEa | so 
eleq fem 2 ce dew! 8 lee feu! &le2| Es 
| Beg? a) ~ | 2s 279) % (2s Bgl 4 | £8 | 3s; 
zsaim¢@ oa ie Zzs | 
| me = nem ¢ ag Hy (23 a 
—_ Se nn ee ese Fae —_—~ _— aeeete 
a | 20 24 |} A | 220 | 220 1G i44!] 51 | | —o4 Le 
b | 49 | 56 | B | 188 | 193 | 1 |49| 53 | a | moe [coe 
e | 88 04 Cc} 148 | 159 ||K ]583| 54 | L 
d | 135 | 1388) | D | 101 | 120 || M | 53} 55 | N 29 
€ | ies V7 | E| 54 | 7 | O | 45) 58 | P |—19 |-98 
JS [19 | 19 || F | 93 | 38 |} Q@ | 27) 36 | R |—1 |—19421 








; 
| 


Sum of products of length into maximum stress :— 
Top members .. 11,330 ee oe ee 11,730) For maximum 





Bottom members 15,065 «a os e+ «- 16,399 (strains due 
Struts .. .. + 6.44 ( load. co oe os 97,689 § to passing 
Tiew ke ce te EON os eo «+ *3,648) load. 

Sum .. «+ 35,447 Sum .. .- 39,466 





* The stresses on the ties are taken as uniform at 32 tons ; on struts as 
uniform at 55 tons. 
The two last sums are the sums of the products of the stresses 
on the members in tons multiplied into the length in feet. 
TABLE X. 

Stresses on a triangular-framed girder of nine bays, 120ft. span, 
12ft. deep, loaded at the top uniformly with 26°67 tons on each 
apex, being one ton per foot run, and also with 13°33 tons on each 
apex, and an equal passing load. (Fig. 2.) 




















| : | mi] : <ik = : | x 
23 23/.¢4 43 az\. 2 
= Ss S| SS )8.8 = 6 #5 |8 ¢ 

3 | £2 (6 | E=|Ec3|s $4 B= |2s8 
Biles ls | aa leow| & ac aa |8oeu 
Si SE IR SE lRSa).2 se SE lpgs 
Ales ie BS jetei/A) ES 5 S53 

load ie nels 2 n'a se 3 

wala A a ar é 
a |e 116 67 67 G 7 106°5) 114 
b 207 | 207 | 170 170 | I 76 92 
c | 267 | 26 3 | 244 | 244 | K 45 69 
ad | 296 | 296 | D | 289 | 289 | M 14 | 46 

! E | 304 | 304 oO 














Bottom members, 24,617 ; top members, 23,656 ; struts and ties, 
17,053. Total, 65,326. Bottom members, 24,617 ; top members, 
23.656 ; struts and ties, 21,436. Total, 69,709. Bowstring girder 
120/t. span, 17ft. deep at centre, uniform load of 240 tons; 
strains on top member nearly uniform, 212 tons; strains on 
bottom member nearly uniform, 212 tons. Product for bottom 
members, 25,440; product for top members, 27,750 ; assume one- 
sixth for diagonals, 8700. Total, 60,890. 
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THE ENGINEER. 








ABSTRACTS OF SPECIFICATIONS, 
The followiny descriptions are made from Abstracts prepared expressly for 
Tut Eno: Neer, at the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 


Water Mills, Gearing, Boilers, Fittinas, &c. 
1995. A. WENNER, Manchester, “* Fire-bars and grates.”—Dated 14th July, 
870. 


This comprises the construction of fire-bars of, say 12}in. in length, 
}in. wideat the top, and 0°léin. at the bottom, and 3in. in height, the 
open space between any two bars being of a clear width of 0-08in. at the 
surface or 0'léin. at the bottom of the grate. These dimensions may, 
however, be varied in practice, the relative proportions being always 
keptin view. The fire-bars rest on cross bars of suitable section, and only 
jin. wide at the top part on which the bars rest, and on account of the 
peculiar formation there is no possibility for the accumulation of hot 
cinders in any place, and the atmospheric air has free access under and 
through the fire-bars, which prevents them from getting hot. The grate 
is so formed that it can freely expand lengthways without obstruction or 
without altering the open spaces for the admission of atmospheric air, 
1997. E. D. Murrey, New York, U.S., “‘ Bearing surfaces awl packings.” — 

Dated 14th July, 1870. 

This consists in tLe employment of a sheet of paper, leather, or equi- 
valent material, prepared and impregnated with a suitable substance or 
composition, so as to form a material which may be employed in packing 
and stufting-boxes, slides, bearings, and other frictional parts of machinery, 
in order to reduce friction between the bearing surfaces, or to prevent 
leakage round pistons or spindles. The fibres on one side of a sheet of 
paper or other fabric, or the tissues on one side of 4 strip of leather or 
skin, are so raised by suitable pickers that the surface assumes a flocky 
or nappy character, so much only of the material being operated on that 
this flocky surface shall have a backing composed of the undisturbed 
portion of the paper, leather, or other material. 

1998. C. M. Barsrr, Kennington Park-road, “ Steam generators.”—Dated 
14th July, 1870. 

This consists, First, in inserting the lower curved ends of the taper 
water tubes into the vertical or side plate of the fire-box shell, instead of 
their being curved upwards and inserted into the annular base plate, by 
which means greater facility is afforded for the circulation of the draught 
in the annular flue chamber beneath the base plate, whilst an increased 
fire-grate area is obtained by the addition thereto of the space previously 
occupied by the lower ends of the taper water tubes which pass through 
and beneath the fire-grate. Secondly, in fixing the curved upper ends of 
the descending fire or flue tubes in the roof plate of the fire-box in a circle 
exterior to the circles in same plate in which the water tubes are fixed, 
by which means the water tubes and the surface of the inner shell of the 
fire-box have a more intimate contact with, and receive a greater degree 
of heat from, the circulating flames and heated gases, by reason of the 
direction of the draught, than when the orifices of their upper curved | 
ends were open only as an inner circle of tubes arranged within the circle 
of water tubes, which were also fixed in the roof plate of the fire-box. 
2010. R. DupcEron, New York, U.S., “ Rotary engines.”—Dated 15th July, | 

1870. 

This consists in the combination of the cog wheels, cheek pieces, and 
entry port, with a second port, the two ports being arranged at opposite 
sides of the line drawn through the axis of the wheels, so that one port 
may be used to supply steam when the wheels are run in one direction, 
and the other port may be used when the direction of motion is to be 
reversed. This corobination is advantageous, because it permits the 
engine to be readily reversed by simply shutting off the supply of steam 
to one steam port and admitting the supply to the other port. It also 
consists in the combination of the cog wheels, cheek pieces, and steam 
port, with an external casing to receive the exhaust steam, so that the 
said steam may be conducted to an exhaust pipe, and be thereby dis- 
charged in any desired direction. 

2014. A. Jackson, Leman-street, ‘‘ Supplying boilers.”—Dated 16th July, 
1870. 

This consists in fitting on the top of a boiler, or, in connection with 
the boiler, a vessel, so that the whole, or at least some part of the cham- 
ber, should be above the water-line in the boiler from which chamber the 
supply for the boiler is to be taken. Pipes fitted with taps or valves are 
in connection with the vessel and the boiler, and also other pipes lead- 
ing irom the main supply of water to the vessel. —Not proceeded with. 
2033. C. H. and W. Puowricnt, Lincoln, “Motive power.”—Dated 19th July, 

1870. 

This consists principally of an upper and lower circulur plate of wood 
or metal, which plates are supported or connected together by stays to 
keep the plates at suitable distances apart; a vertical shaft is passed 
through both plates at the centre, and under the lower plate a cog or 
friction wheel is provided for the purpose of transinitting motion to the 
machinery or apparatus requiringit. The interior of the engine or appa- 
ratus consists of a solid or hollow centre or shaft :nade of wood or metal 
having series of strips or vanes of wood or metal «ttached or secured to 
the centre, each strip or vane being set at an angle to the centre, one end 
of each strip being set one fourth part further frvia the centre than the 
other, the centre and strips being one fourth  f the diameter of the 
plates.—Not proceeded with. 

2034. 8. Norton, Stockport, ‘* Valve taps.”—Dated 19th July, 1870. 

This relates to those descriptions of valve taps in which a metallic or 
leather valve is used pressed up against « seating by means of a screwed 
spindle, and consists in combining two, three, or more compartments to- 
gether, all communicating with one bib or nose, and each of which com- 
partments is fitted with its own separate valve and screwed spindle.— 

Vot proceeded with. 

2035. J. N. Paxman and H. M. Davey, Colchester, ‘Steam oilers.”—Dated 
19th July, 1870. 

This consists, as regards vertical boilers, of an external shell, which 
muy be circular, oval, polygonal, or other suitable shape. Within this 
the inventors introduce an internal fire-box of a circular, oval, or poly- 
gonal, or other suitable form, and provided with water tubes. The water 
tubes extend downwards from the crown plate of the internal fire-box 
into which they are expanded to a distance of about 18in. from the fire- 
grate, or at such other distance as may be found suitable for the purposes 
of combination. 

2041. H. Reprery, Nottingham, “‘ Ball valves.” — Dated 2\th July, 1870. 

This consists of a screw boss with a male end having a prominent nose; 
the male end is screwed into, or otherwise secured to, a y containing 
a valve; a hole is formed 1m the centre of the body, such body forming a 
receptacle for the spindle of the valve. The valve is sunk at the end 
and contains a washer made of cork, leather, india-rubbcr, or other flex- 
ible material.—Not proceeded with. 


Claes 2.- TRANSPORT. } 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Curriages, Carts, 

Harness, &c. 

1991. W. Brown, Portsmouth, *‘ Propellers.”— Dated 14th July, 1870. | 

This consists in affixing to the sides of the blades of screw propellers, 
and near the outer edge thereof, or other suitable part of the blades, one 
or more projecting rims of metal placed at such an sngle and made of 
such a shape as to confine the water on which the sc:cw is acting and 
prevent its being thrown off sideways, as is now the case, by the rotary 
motion of the screw.—Not proceeded with. } 
2023. J. WALKER, Wolverhampton, “‘ Making railway spikes.”—Dated 18th 

July, 1870. 

This consists of a bed upon which is secured a central block contain- 
ing a confined or forming die, hereinafter termed the forming die; upon | 
the bed are also secured a pair of side carriages, one on each side of the 
central block; in these carriages are held horizontal, sliding, or travelling | 
plates, carrying tools which, by means of cams or eccentrics fixed upon | 
shafts and actuated by suitable driving gear, are advanced to the central | 
block or forming die when required during the operations of forming the 
head, the return of such sliding tools being insured by suitable springs. 
directly over the central forming die is arranged a hammer worked 
steam or other suitable power, and fitted with the finishing die, which 4 
of suitable contour to complete the required shape of the head upon the 
spike or bult.—Not proceeded with. 

2003. T. R. Fox, Waverton, “ Rigging vessels.”—Dated 15th July, 1870. 
Each lower yard is placed above the lower rigging and stay ; and around 
the mast, tmmodichele above the rigging band there is placed a band which 
is free to revolve. The revolving band is formed or fitted with a socket to 
receive a traveller or truss; the said traveller or truss is attached to the 
lower rt by means of a strong metal plate and two hoops which pass 
around the yard. Lugs are forged on, or secured to, the said band to 
receive a bow shackle whereon a blovkis free to move. Through this 
block, and through another block or sheave on the ence to the 
deck, the hotting and lowering chain or rope is rove. Guides are fitted 
on the mast for the traveller or truss to move in, and a catch is provided 
to secure the revolving band when the yards are being lowered. The 
parral or tub of the upper yard is formed with a ene large envugh 
to receive, when such yard is ho , a block whic is attached to the 
upper yard by a pin formed with a shoulder. The tie, chain, or rope, 
P ag! pyre the said voor, its = being made fast to the parral or | 
ub, the projecting of which serves to steady the upper yard | 
‘when b: hod Wes proceed with, - . ash 
2008. J. Wakerietp and D. McDowe1, Waterford, “‘ Rails,” —Dated 15th 


July, 1870. 
This consists in providing railway and tramway rails with flat tops, 








and bevelling the off at any desired angle, and in 


applying this 
improved form ot head to either single or double-headed rails. 


In some 


cases, however, they prefer that the top of the rail should be rounded or | 9924 
J 


curved instead of flat. but this is not material. 
2009. H. Barxes, Normanton, “ Preparing permanent way.”—Dated 1ith 
July, 1870. 
This relates, First. to the peculiar construction of lorry, provided with 
movable cams, for charging the furnaces with damaged rails. mdly, 
uliar construction of movable or sliding skids, and their use combi- 
nation with the peculiar charging lorry and heating furnaces. Thirdly 
to repairing damaged rails, by applying to the damaged parts specially 
prepared patches in conjunction or not with filling pieces, when the rail, 
with its patch and filling pieces adjusted thereon, are heated together 
simultaneously. 
2027. W. S. Wimpy, Edgbaston, “ Rails and chairs.” —Dated 19th July, 1870. 

This consists in rolling a lip or rib on one side of each head of the rail, 
the said lip or rib being situated underneath the head, and at or near the 
junction of the head of the rail with the body. The said lip or rib is 
slightly inclined upwards, that is, from the body towards the head of the 
rail. The chair is formed so as to furnish two bearings to the said lips or 
ribs of the rail, one of the said lips or ribs bearing on a concave depression 
of the body of the upper jaw of the chair and the other lip or rib taking 
a bearing on the top of the lower jaw of the chair. The rail is fixed in 
its place in the chair by means of a wood key. The said key does not 
take the usual lateral bearing, but bears against the under side of the upper 
jaw of the chair and against the inverted bead of the rail. 

2030. H. Huaues, San Francisco, U.S., ‘* Forming roadways.”—Dated 19th 
July, 187 

The roadways or pavements, or such like surfaces, according to the 
inventor are obtained by a combination of asphalte or other bituminous 
compound mixed with gravel, clay, gypsum, spar, or other earthy matter, 
fibrous material, burnt clay, cement, mastic, or lime, which matters may 
be moulded into blocks of suitable sizes or shapes, or formed into sheets 
or otherwise applied. 

2031. W. Owen, Aberdare, “‘ Railway wheels.”—Dated 19th July, 1870. 

The inventor forms, by casting or otherwise, one or more cylindrical 
oil chambers on the exterior of the hub of the wheel, parallel with the 
bore. At one end of each oil chamber a central opening is formed to admit 
of pouring in oil, and this opening is by preference surrounded with an 
internal flange. From the bore or central hole the axle or tube passes 
into the interior of the chamber near to or beyond its central axes, so 
that while the wheel is standing, and if the chamber is only about half- 
filled with oil, no oil will pass out through the tube in whatever position 
the chamber may be, whether it be above or below the axle. 

2043. J. E. Makins, King William-street, “Spring fastener.”—Dated 20th 
July, 1870. 

This consists in the combination of a peculiarly constructed spring 
catch, fixed on the sliding frame of the window of a railway carriage, 
with a rack placed inside the groove, or some other convenient portion of 
the fixed frame of the window. — Not proceeded with. 











| 2055. A. T. Cooper, San Francisco, U.S., “* Wheels.”—Dated 21st July, 1870 


This consists in an auxiliary elastic packing interposed between the 


| inner surface of one or beth covering plates and the outer surface of the 


wheel, one or both sides of which are provided with a circular flange or 
projection of a diameter exceeding that of the covering plate, in order 
tnat the wheel may receive the said plate and packing, the latter being 
of a diameter exceeding that of the inside of the flange. When the plate 
is secured in place the packing will lap over its cuter edge and snugly 
and completely fill the space between it and the flange, the covering plate 
being free to yield in a vertical as well as in a lateral direction when the 
wheel passes over an uneven track or road, and the concussion and noise 
incident to the use of wheels of the ordinary construction is thereby avoided 
The said invention also consists in providing the wheel on one or both 
sides with one or more series of projections, surrounded by elastic sleeves 
or thimbles which fit into recesses in the covering plate and act as springs 
or buffers, whereby the necessary elasticity is insured and greater strength 
afforded than where solid rubber blocks are employed. 
2058. W. Creswick, Rothericood, “ Lubricating axles.”—Dated 22st July» 
870. 

This consists mainly of a bush, in which the axle works as heretofore, 
together with a box or receptacle of either cast metal or malleable cast 
iron, to contain grease to lubricate the axles. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c, 

2012. N. J. Amigs, Manchester, “‘ Braiding machines.”"—Dated 14th July, 

1870. 

The inventor makes the spindle a little longer than usual, and arranges 
the bobbins in such a way that they do not work opposite to each other, 
that is to say, the bobbins of each alternate spindle are carried at the 
bottom of the spindles close to the table, whilst the bobbin of each inter 
mediate spindle is carried near to the top, so that they work above the 
other set of bobbins.—Not proceeded with. 


2056. F. J. Newton and J. Mos.ey, Nottingham, “Jacquard apparatus.” 


—Dated 21st July, 1870. 

The inventors employ two card cylinders, the cards of each of which 
are capable of acting on the same horizontal needles for the required 
selections in producing the pattern of the fabric. hese horizontal 
needles are brought into a normal state, after being acted upon by the 
cards of either cylinder without ordinary spiral springs by the flexibility 
of the vertical needles, such vertical needles passing through a sley or 
sleys, or suitable guides, « distance from the point of their connection 
with the two sets of horizontal needlessufficient to admit of the required 
flexibility to such vertical needles. The griffs are formed with notches 
or openings, or with pieces thereon, to act with a like effect, so that catches 
to the upper ends of the vertical needles may, in the endway motion of 
the horizontal needles, be moved to catch or miss parts of them. In this 
ease the direction of the length of each griff is in a line with the hori- 
zontal needles in place of being transverse thereto. 

2059. A. H. Wuarton, Heckmondwike, “ Carpets.” —Dated 21at July, 1870. 

This consists, First, in the employment of undyed yarn for both warp 
and woof or weft formed into a fabric composed of either single or 
double threads, interwoven in such a manner as to produce a single cloth 
instead of a double cloth as heretofore, and yet to present a surface 
exactly similar to that of the ordinary Kidderminster or Scotch carpet, 
but, as before stated, undyed or in the white state. Secondly, in the 
employment of a series of printing blocks cut according to the pattern 
or design intended to be produced on the carpet.—Not proceeded with. 
2060. J. Petrie, jun., Rochdale, “Scouring wool.”—Dated 2ist July, 

1870. 

This consists, First, in arrangements in which bars or plates carry 
prongs or spikes projecting through other bars or plates. These bars 
or plates are formed in separate portions across the width of the appa- 
ratus, and move forward and backward in alternate portions, or they are 
united into one series or plate for the whole breadth ; but in each case the 
bars or plates and prongs or spikes move forward and backward together. 
Another.part of this invention consists in improvements upon the con- 
struction of what are commonly called lifting cylinders, as applied to 
machines for washing wool and other fibrous materials, and consists, 
firstly, in a method of constructing the said cylinder; and, secondly, in a 
method of forming or constructing the prongs or spikes thereof. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2007. M. Jounson, Leeds, ‘‘ Ploughs.”—Dated 15th July, 1870. 

This consists in connecting to the body of the plough a bar, rod, or 
plate of metal, curved in a semicircular or otaer shape at its middle. On 
each extremity of this bar or rod is formed a screw thread, and each end 
is separately passed upwards through the beam of the plough, after which 
a screw nut is put on each, and by screwing down or up either one or 
other of these nuts the ploughshare is raised or lowered as required. In 
addition to this contrivance, the body of the plough is connected to the 

y means of a suitable attachment and bolt, the bolt passing 
through the centre of the beam and being made to act like an axle, so as 
to allow the body of the plough to be readily moved up and down when 
desired.—Not proceeded with. 

2013. J. Sprrten, Solcombe Regis, “ Manufacturing jflour.”—Dated 16th 
July, 1870. 

The wheat, after being well cleaned, is subjected to a process of break- 
ing ~ oh. which the adhesion of the couting to the matter of the kernel 
is so weakened as to render the separation of the one from the other 
comparatively easily effected by sifting and winnowing. These con- 
stituent parts of the gruin so separated are termed tively bean and 

hi The lina is then ground into flour, which flour, for strength 
and colour, far exceeds what the wheat would have produced had it been 
ground in the ordinary way.—WNot proceeded with. 
2019. A. Jack, Maybole, “ Digging potatoes.”—Dated 18th July, 1870. 

This consists of a framing mounted on wheels, and to which a scoop or 
shovel is attached. The shovel is made adjustable by means of a lever, 
and on the machine being moved in a forwurd direction it scoops up the 
ridges in which the potatoes are grown to any required depth. The 
potatoes and earth thus lifted are delivered from the scoop or shovel to 
an elevator, which consists of an endless travelling web: or band, and 
| | towards the back or rear of the machine, where the mingled soil 
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end of which is provided with a pawl and actuated by a ratchet wheel.— 
Not proceeded with. 











R. Setrar, Huntly, W.B., “ Double-furrow ploughs.”—Dated 19th 
uly, 1870. 

of guiding the plou d to the fore wheel 

ft hand, or “land” d with the steering 





reby giving ¢ 
in a straight line. I 





1€ eater power in turning the plough and guiding it 
tead of the steering lever being attached to the 
land and fore wheels, it may be connected directly with the trail wheel, 
as shown in the drawings. The fore wheel may, if desired, be connected 
by a movable cross-bar with a lever placed longitudinally, and which 
lever also forms the beam, or fore part of the plough. Under the last 
mentioned lever is placed a bar, connected therewith at the fore end by 
corresponding pieces, or transverse levers, which act in the same way as 
the bars of a parallel ruler, the other end of such bar being provided with 
a screw thread, and passing through an eye attached to, or formed on, 
the lever. Beyond this eye is a handle constructed with a female screw, 
which fits the screw thread on the end of the bar, the whole resting on a 
stud which projects from the frame of the plough. By turning the 
screwed handle, the lever and bar are separated or connected, as may be 
desired, by the action of the transverse levers pressing the bars against 
the before-mentioned stud, and thereby the front of the lever to which 
the fore wheel is attached is raised or depressed, and the depth at which 
it is desired the plough shall work is regulated without stopping the 
plough. The land wheel is regulated by means of similar arrangements. 


Ciass 5.- BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

Leeds, “ Brick-i Dated 








2002. R. ScHoLerie.p, aking machinery.” 1th 
July, 1870. 

This consists of a radial arm which the inventor mounts on a shaft in 
bearings on suitable framework, On the framework he mounts two 
cylinders or drums horizontally in bearings at any required distance 
apart; on the periphery of each cylinder are provided or formed any re- 
quired number of moulds at suitable distances apart. On a shaft in 
bearings on the framework is provided a crank having a crank pin, in 
which is fitted, so as to work fre a block or roller which is made to 
work in a slot provided in the radial arm, producing by its motion a rec#- 
procating motion to the radial arm ; plungers or rammers are attached 
to the radial arm, which are made to enter alternately the feed boxes pro- 
vided for each cylinder, whereby the clay or other plastic material is fed 
into the moulds. Other rummers are attached to the radial arm which 
are made to enter alternately the moulds after being filled for the pur- 
pose of pressing the brick. 

2042. W, Hoacert, West Camel, “ Ventilating houses, d-c.”—Dated 20th July, 
1870. 

This consists in the application for the purposes of ventilation and 
increasing or decreasing the temperature of houses, buildings, ships, and 
railway and other carriages, of plates composed of metal or other material 
er materials, capable of being pressed, rolled, moulded, cast, or otherwise 
formed with an undulated or corrugated surface on both sides thereof, of 
such a form as to constitute longitudinal and transverse corrugations, 
crossing each otber at right angles, or diagonally at such other angles and 
of such size as may be most advantageous. 

2054. D. Jones, Inverness, N.B., ‘‘ Door fastenings.” —Dated 20th July, 1870, 

The handle may be made with shaft, partly enclosing or covering the 
latch spindle, and the handle shaft may have sliding upon it a ratchet 
catch, with teeth at crown or end away from handle, and by feather or 
otherwise prevented from turning thereon. A cuil spring may keep the 
teeth of the catch pressed firmly against those of a reverse catch fixed to 
the door, but is intended to yield to the passage of the teeth of one catch 
against those of the other, when the handle is turned to close the door, 
but not otberwise, unless intentionally the first catch is pulled or slid 
back by a small handle conveniently placed thereon, so as entirely to 
disengage the teeth of the two catches, and to allow the handle to be 
turned in the opposite direction for opening the door. 








Class 6.—FIRE-ARMS. 


Class 7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
2015. P. A, BLronpe i, Paria, “Lamps.”—Dated 16th July, 1870. 

The points of novelty in this invention are an air reservoir which pre- 
vents the escape of the liquid and enables the lamp to be turned in any 
position; a screw regulator ; and little central escape orifices or a chim- 
ney for the evaporation during the combustion.—Not proceeded with. 

2017. G. Hartiey, Aldermanbury, “ Boot tabs.”—Dated 16th July, 1870 

The inventor makes a metallic socket cunsisting of a short tubular 
piece extended in the form of a hollow dished base of greater diameter 
than the tubular portion. He then makes an annular ring of thin 
flattened metal, the internal space being capable of sliding on the exterior 
of the tube. The surface of this ring is partly countersunk, and its 
rim or border slightly turned down so as to present a rounded edge. In 
order to secure the tab one or more holes are punched through the fabric, 
and the tubular portion of the article is passed through the hole. The 
ring is then adjusted, and the two parts are subjected to pressure by.a 
hand stamp or press, when the edyes of the tube will be forced outwards 
and flattened down inte the countersunk space of the ring, thus leaving 
a flush surface and securing the tab. 

2018. H. G. Avery, Hackney, “ Stay busks.”—Dated 16th July. 1870. 

This consists in making the busk of a number of thin strips of metal 
of gradually diminishing length superposed and bound or riveted to- 
gether somewhat in the manner of a carriage spring, the greatest thick- 
ness of the busk being at the middle The requisite ‘‘ set” is given to 
the busk by bending each strip more or less according to its length before 
connecting them together to form the busk. The busk may be covered 
as usual, 

2037. J. Dyers and G. J. 
20th July, 1870. 

One end of lever acted upon by a spring is fixed near to the handle, 
or upon the top or side of the box, case, desk, or similar receptacle, and, if 
preferred, so as not to be readily observed, except by the user. The other 
end of the lever is so furmed as to pass through into the link or catch on 
the lid, with which the bolt of the lock engages, the bolt being kept in 
position by a spring and acting for the time as a spring bolt fasteuing.— 
Not proceeited with 
A. Mason and J. WituiaMs, “* Sewing machi 


well, “Locks and bores.” —Duted 


Parry, Clerke 


"Dated 20th July, 





1870. 

To the driving wheel. to which is secured the bendle for working by 
manual power, a toothed wheel is fitted, which gears with a smaller 
toothed wheel keyed on the driving shaft of the machine, which driving 
shaft caries an eccentric with a connecting rod, the other end whereof 
is connected to the axis of a quadrant shuttle holder which works 
beneath the holder plate. The serrated claw, which moves the work in 
execution, which works in an opening in the holder plate, has the proper 
motion given to it by the action of «a projection or cam, on the above 
mentioned eccentric, the face of which projection is inclined so as to act 
in an intermittent manner on the end of a rod, which is connected to the 
aforesaid claw.—Not proceeded with. 

2050. F. T. Grimes, Liberty, U.S., “ Bastera for sewing 
20th July, 1870. 

This consists in a rod made capable of attachment by any convenient 
means to the cloth table of a sewing machine or to an adjustable plate 
connected with the cloth table, aud provided at its ends with arms, one 
of which is furnished with teeth, while the other, which may be adjust- 
able along the rod to suit various lengths of seam, carries an elastic strip 
that is also furnished with teeth. The rod being arranged to lie in the 
direction of the seam, and being free to travel along with the cloth, has 
the teeth at its opposite ends fastened into the fabrics after the latter 
have been duly stretched, and serves to hold the cloth smoothly extended 
in the course of the seam without endangering the tearing of it. 

2051. G. H. Cnarxnock and E. P. Witttams, New York, U.&., “ Toilet 
mirrors.” —Dated 20th July, 1870. 

This consists in adapting a toilet or other mirror toa stand by means of 
a joint, so that it is adjustable and self-holding at any angle or position 
desired, without the use of set screws as heretofore employed This is 
effected by means of the friction of a spring on the head of the projecting 
arm of a cap attached eccentrically by a pivot to the projections of a 
plate attached centrally to the back of the mirror. The spring is fastened 
by a rivet or otherwise to the plate, and the cap of the projecting arm fits 
properly over the head ot the post of the’stand, and has a swivel motion 
thereon by which the mirror may be turned without turning the stand. 
2052. H. Baut, New York, U.S., *‘ Ovens."—Dated 20th July, 1870. 

This relates to the Class which are known as reel ovens, in which the 
bread receivers are pi: oted to the ends of the arms or end plates of a 
revolving reel. Instead of suspending the bread trays or receivers at 
some distance below the arms, by which means the diameter of the reel 
which muy be used within an oven of given size is materially reduced, 
the pan is placed above the horizontal bar of the reel, and its horizontal 
position is pres-rved by means of a pendulous weight suspended beneath 
the axes of itssupport. The suspended weight consists of a basket, = 
forated plate, or receptacle to be filled with broken brick or other suitad!e 
material which answers several purposes. 

2057. T. A. WARRINGTON, Duke-street, London, “ Ventilators.”—Dated 21st 


July, 1870. 
The body of the ventilator may consist of a casing of jany convenient 


~Dated 


achines.”. 








102 


THE ENGINEER. 





Fes. 10, 1871. 








form, the interior of which communicates with {the room or apartment 
from which vitiated air is to be removed, as is well understood. Sucir 
casings are provided with one or more horizontal flaps or louvre pieces, 
which, by preference, are balanced, working freely on'suitable points, or 
being equivalently arranged to be actuated by the wind, and when several 
are Sot slightly overlapping one another, so as to close when there is any 
excess of pressure from without, and thus to prevent the paeence of 
strong currents of air through the spaces between the flaps, which would 
— an objectionable draught in the room or apartment.—Not 
with, 
2061. J. T. Grimes, Liberty, U.S., “‘Lamps.”—Dated 21st July, 1870. 
This consists in the combination of a main oil or fluid reservoir, 
arranged to form the outer portion of the body of the lamp, witha 


+ 


separate wick chamber arranged in the base of the lamp, and supplied 
lon or tee 


with oil from the main reservoir by a tubular 
between thetwo, together with an air chamber or passage extending from 
the base of the lamp to the burner within, or through the main reservoir 
and outside of the wick chamber. By this arrangement not only the 
main body of oil or fluid is separated, as it were, from the wick chamber, 
but the weight of the oil or fluid in the wick chamber is made to give 
stability to the lamp, and a current of cooling air is circulated up through 
the main reservoir and around the circle chamber and its tube, which in 
the use of certain oils or burning fluids contributes to safety. 


Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1992. C. J. Curtis and*A. Fippes, Bristol, “‘ Fire-proof composition.” — 

Dated 14th July, 1870. 

This consists in combining together the following ingredients, matters, 
or subst in the f: of this fire-proof composition. The 
inventors take plaster of Paris, Portland, Roman, or other plastering 
cement, and reduce it to the consistency of putty or thick paste b 
mixing therewith one or other of the following liquids, in about the fol- 
lowing oe, namely :—One gallon of bone spirit to one bushel of 
plaster of Paris or cement; or instead of bone spirit the inventors propose 
to employ a solution of saltpetre, ammonia, or common salt, in the pro- 
portion of about 2Ib. of either of the above salts to one gallon of water, or 
in such other proportions as will bring the plaster or cement to the 
required degree of consistence. 

1994. H. Witson, Stockton-on-Tees, ‘‘ Cooling and heating liquids.”—Dated 

14th July, 1870. 

The inventor fastens a series of tubes of copper or other suitible 
metals of a round, oval, or flat shape, round a centre cylinder or axle in 
form of an elongated water-wheel, on each end of this cylinder or axle ; 
he fixes a perforated plate of metal to receive the ends of the series of 
tubes, securely fastening them to these plates. In the centre of these 
_— are conical bosses perforated with a number of apertures which 

ead to divisions fastened on the outer surface of the plates, forming 
partitions dividing the plates into spaces in which one, two, or more 
tube ends are fixed. These spaces serve as conduits for the cooling or 
heating liquid to pass from the centre conical boss into the tubes, the 
whole being covered with a suitable lid having india-rubber juints to 
render each division perfectly water-tight. Into the centre conical 
bosses the inventor fits conical plugs in which there are two or more 
perforations corresponding in size with the apertures in the boss. The 
plugs are ground perfectly tight into bosses and secured ° by stuffing- 
boxes ina suitable stand of cast iron or other material, so that they 
| noon stationary while the ends containing the tubes revolve upon 
em. 

2005. A. Maw, Benthalt, “‘ Pulverising clay.”—Dated 15th July, 1870. 

The apparatus comprises a revolving drum or barrel, fixed near the 
grinding mill, into one end of which barrel the clay in the form of fine 
dust enters from a hopper» connected to the grinding mill and to the 
receiving end of the barrel, which is suitably shaped for such purpose, 
the barrel is provided internally with longitudinal flanges or ribs ; 
running in a parallel or a more or less spiral direction, according to the 
position of the barrel, by the action of which, in conjunction with the 
rotary motion of the barrel, the dust is delivered from one end of the 
barrel to the other in the form of a continuous cataract. The delivery 
end of the barrel or drum is closed, with the exception of a small opening 
through which a fine spray of water is thrown at high pressure from a jet 
in communication with a hydraulic pump or other suitable appliance; the 
spray of water meets the dust whilst in agitation, and becomes intimately 
and almost impalpably mixed with it. 

2021. S. and G. A. Terry, Burnham, “ Preparing finings.”—Dated 14th 

July, 1870, 

They employ an apparatus for preparing the finings mechanically, and 
this is accomplished by means of a cylindrical casing composed of wire- 
work or other open woven material in which brushes are caused to 
revolve by steam or other power. The cylinder is preferably arranged in 
a frame which can be moved from place to place by hand, or that it can 
be lifted so that tubs or other vessels can be placed under it to be filled. 
The frame of te cylinder is provided with a hopper, trough, or funnel, 
by which the finings can be admitted into the cylinder, when the brushes 
are caused to revolve and rub the finings against the meshes of the wire- 
work to cause the liquid portion to exude through them and fall into the 
tub or vessel beneath, the lumps or undissolved portion remaining in the 
cylinder to be removed in any convenient manner. 

“ge Ves » 


2028. J. F. Parker ond E. SuTHERLAND, Birmingham, 9."— 
Dated 19th July, 1870. 

The inventors take petroleum or other like volatile oil and place it in 
an air-tight cistern, surrounded with a covering or jacket, and into the 
said jacket introduce boiling water, or by preference steam, or by means 
of a coil of piping within the cistern, and under the surface of the oil, 
through which piping steam is passed, they raise the oil to the required 
temperature. They prefer a temperature of about 212 d of Fahren- 
heit’s thermometer. The top of the covering or jacket is provided with 
a self-acting valve regulated to the desired pressure. Through an inlet 
pipe they passa current of air over the surface of the petroleum or volatile 
He which air becomes thereby carbonised or c! with the vapour of 
the oil. By an outlet pipe they conduct the carbonised air into a larger 
pipe, entering the tuyere of the blast furnace or cupola employed in the 
manufactnre or smelting of the iron or steel, which larger pipe constitutes 
a common conduit, into which all the gases and vapours supplied to the 
furnace or cupola at the tuyere are passed, and by which they are con- 
ducted to the furnace or cupola. The inlet and outlet pipes are each 

rovided with atap. Ina retort or close chamber, ex to heat, the 
inventors place the compound called chloride of lime, or bleachin 
powder, intimately mixed with about one-eighthits weight of dry crush: 
charcoal, coke, or other carbonaceous matter. 

2032. = M. Ramsay, Twickenham, “ Treating sewage.”—Dated 19th July, 
1870. 











This relates to the construction of apparatus for the above purpose. As 
a description within the limits of an abstract is impossible, we content 
ourselves with giving the names of these various apparatus :—Sewage 
receiver, precipitation pans, precipitant bath, press chamber, drying 
chamber, false bottom or plate, and raising or lifting sewage ap- 
paratus.—Not proceeded with. 

2036. J. Henperson, Castle Douglas, ‘“‘ Manufacture'of iron and steel.” — 
Dated 19th July, 1870. 

This relates to the puddling furnace, and consists'in further improve- 
ments upon, and practical adaptations of, the imp its patented by 
the same inventor on the 9th March, 1869, No. 724, the first being the 
use of waste or small coal as a bed of fuel with a flux or compound blast 
of air which consumes all ash and cinder, and thus enables the heat to be 
kept up night and day without any stoppage. Secondly, the welding 
blooms under the action of the compound flux blast in the furnace 
clear of scale; Thirdly, heated air into the furnace a 
little above the bosbes of tue h as required.—Not proceeded with. 


2044. W. Rozinson, Old Bailey, “‘ Manufacture of iron.”—Dated 20th July, 
1870. 
This consists in constructi: 








the puddling furnace,or some part thereof, 
so that it shall be capable of having an oscillating, rocking, vibratory, or 
undulating movement im thereto, so as to throw the molten metal 
fom end to end or side to side of the furnace, and thus to effect in a more 
certain and less laborious manner than heretofore the agitation of the 
molten mass in the furnace.—Not proceeded with. 


2046. J. E. Duyck, Glasgow, “ Treating mineral oils.”—Dated 20th July, 
1870. 


The object is the removal of the objectionable blueness, cloudiness, or 
apparent turbidity which occurs in various mineral oils, and the inven- 
tion consists in — to the mineral oil a substance which is soluble in 
or mixible with the oil, and of the class known as nitro-compounds, and 
obtained by treating hydrocarbons with nitric acid. Nitro-benzole isthe 
substance of the class which is used, and the inventor finds that the 
commercial quality of it, which lly tains other nitro- 
compounds, answers the purpose. The {proportion of nitro-benzole to be 
employed in each case will vary With the quality and condition of the 
mineral oil; in other words, with the more or less purified or refined state 
of the oil and with the amount of blueness presen 
2047. J. H. Luoyp, Llangefni, North Wales, “‘ Utilising sewage matters.” — 

Dated 20th July, 1870. 

The inventor employs the waste or refuse, alone or mixed with other 

lisinfectants, as hereinafter described, and, by preference, he adopts the 








° m of having for each commode, closet, or petty two compartments of 
Fan forms for the excretions, one for the feecesand the other for the 





urine, and these compartments are formed ‘either of two separate vessels 
or of one vessel having 4 tion, with many new arrangements in con- 
a a it. He - cts a simple and efficient closet ws commode 
lacing in a case or box three rectangular pans or vessels, osaaes 
A other for receiving the excretions and the third for containing 
es or other deodorising matters. 
2048. C. BarTHOLOMEW, Doncaster, ‘‘ Treating sewage.”—Dated 20th July, 
1870. 


870. 

The inventor sewage through a filter charged with earth, and to 
accelerate the flow, and also simultaneously to cause air to traverse the 
filter, he employs suction or air ei in this vy | the sewage is 
exposed to the oxidising action of the air whilst in the filter, and in con- 
tact with the earth which it contains, which greatly aids in rendering it 
innoxious.—Not proceeded with. 

2049. G. Paiuips, Tufnell Park-poad, “ Decolorising syrups.”—Dated 
July 20th, 1870. 

Theinventor takes ethylic (common vinous) alcohol ormethylic alcohol, 
known as wood spirit, or a ture of these two, known as 
methylated spirit, and he adds to the alcohol to be employed either 
caustic ammonia or caustic soda, a or lithia, or any of their salts 
having causticity and that are soluble in the alcohols named. To the 
alcohol thus rendered caustic he adds the impalpable charcoal, and heats 
up in the case of the ammonia alcohol to from 100 deg. Fah. to 130 deg. 
Fah. In the case of alcohol and the three fixed alkalies named he heats 
to 180 deg. Fah., using proper means and sufficient condensing power to 
prevent loss of material. 

2064. R. T. Sxietis, Edinburgh, “Preserving vegetable matter.”—Dated 
2Qist July, 1870. 
The vegetable matter to be preserved, namely, ver roots as turnips, 


carrots, mangold-wurzel, parsnips, potatoes, and ers of a sim 
type, as well as the stems and leaves thereof, also the stems and leaves of 
such vegetables as cabb lett lif , and others of a simi- 





lar class, are crushed or pulped by any kind of mochanism adapted for 
pe’ forming that operation ; the pulped mass is thereafter admixed with 
crushed or ground cereal matter or flour, or’with 'seeds, such as grass 
seed, turnip or rape seed, clover, or unground , after which the 
apie | substance, composed of one or more salts, is added.—Not pro- 
ceeded with. 


2065. H. M. Baker, New York, U.S., ‘‘ Producing acid.”—-Dated 21st July, 
1870. 

The main object of the invention is to effect the decomposition of the 
alkaline chlorides by the employment of “‘ hydrates” which yield up 
their water only at exalted temperatures, thereby supplying and apply- 
ing the said water in the nascent state. It consists, First, in the em- 
ployment and use of monohydrate, bihydrate, or terhydrate of alumina, 
or other hydrated substances which part with their water at elevated 
temperatures for the purpose of ape pa alkaline or earthy chlorides; 
and, Secondly, in the aay ny tener and use of anhydrous, hydrochloric, 
and sulphurous acids in the presence of chloride of calcium, for the pur- 
pose of decomposing the said anhydrous, hydrochloric, and anhydrous 
sulphurous acid to produce chlorine gas and sulphur. 


Class 9._ELECTRICITY. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
1886. H. Bianpy, Nottingham, “‘ Document case.”— Dated 4th July, 1870. 
This consists of a plain or or ita! cover posed of two boards or 
flaps, which are connected together bya suitable and convenient backing. 
Between these boards or flaps, and bound up with them, area number of 
narrow leaves, say, of 2in. or other width, one side of each of which is 
gummed, and between such narrow, gummed leaves are placed one or 
more narrower gummed leaves, also bound up with the whole of them. 
These latter narrower leaves prevent the gummed leaves from adhering 
or sticking to each other. Each of the gummed leaves or narrow slips, if 
ped, may be attached to the document, letter, or paid bill, or either 
of these documents may itself be dam and then attached to one of 
the med slips. Next to each of the is or flaps before mentioned, 
inside thereof, are a number of fly leaves, each of which may be ruled 
and lettered for forming an index or indices of the contents as inserted 
= the — : — — .~ aan ot have = leaf of = 
mt paper (commonly ca lotting-pa interposed between them, 
the whole being bound up with the Sensds or flaps and the gummed a: d 
ungummed slips before referred to. 
1900. J. F. Cart, Paris, ‘‘ Bvaporating liquid.”— Dated 5th July, 1870. 
According to this invention the original caloric may be utilised an infi- 
nite number of times, although in practice from ten to twenty times will 
be found — sufficient. The process of evaporation or boiling is, 
according to this invention, commenced either at the atmospheric pres- 
sure, with a decrease of one-tenth or one-twentieth, or less (according to 
the number of boilers employed), in each succeeding boiler, or the process 
may be commenced at a pressure above that of the atmosphere and 
terminated at a pressure equal to the atmosphere, or, if desired. consider- 
ably below it, in which latter case the two systems of evaporating above 
and below atmospheric pressure will be combined ‘n one series of from 
twenty to forty boilers. The tubular steam space of the first boiler com- 
municates by a pipe and suitable stop cocks either with the exhaust pipe 
of an engine or direct with the boiler or steam generator. F,:om the top 
of No. 1 evaporating boiler of the series a pipe conducts the steam arising 
from the liquid under evaporation into the tubular steam space of No. 2 
boiler, which discharges its steam arising from the evaporating liquid 
through another pipe into the tubular steam space of No. 3 boiler. and so 
on throughout the series, the pressure in each decreasing by about one- 
tenth to one-twentieth of the original pressure ; for example, if the pres- 
sure in No. 1 boiler be that of the atmosphere, that of No. 2 will be, say, 
one-tenth less, that of No. 3 two-tenths less, that of No. 4 three-tenths 
less, and soon. The liquid to be porated is introduced by a pum 
and stop cocks into No. 1 boiler, and flows through connecting pipes an 
stop cocks into the others of the series, after which the connections are 
stopped and the steam is let into No. 1 boiler; when the process com- 
mences the steam or vapour arising from the last, or nearly the last, of 
the series pee | be conveyed to a d . The requisit t of 
vacuum is tained in each boiler by one or more air pumps and stop 
cocks, and the contents of each boiler may be discharged through cocks or 
vaives at the bottom thereof. 
1901. 8. Hypes and W. WicFuLt, Sheffield, ‘‘ Connecting palisade bars.”— 
Dated 5th July, 1870. 
The inventors apply to flat or round bar continuous fencing hurdles or 
meee vay certain wedges or cotters, and construct and arrange them as 
ereafter described, that is to say, they indent the horizontal bar with a 
suitable tool in a position opposite to the vertical standard ; they then 
place an wedge or cotter in the recess or indentatiou, and press 
each side of the said wedge or cotter closely tothe standard ur bar, which 
are both effectually prevented from moving out of their place. For the 
0’ standard, they place a groove or indentation between the ends of 
the two horizontal bars which meet at this point, and insert a vertical 
cotter, of which the top is then at the right hand and the bottom at the 
left hand of the standard, or vice versa, and by bending the two ends of 
the said wedge or cotter closely to the standard or bar it firmly retains 
its position and eff lly secures the joint. 
—“ H. R. STanecut, Moscow, ‘‘ Soldiers’ litters."—Dated 6th July 


The litter is constructed in three planes or divisions, joined together so 
as to be inclined to date the human body in its threefold flexure, 
thus enabling the patient to sit or lie with the hip and knee joints duly 
and naturally bent, instead of being stretched out at full length horizon- 
tally, as is the case in all other contrivances for such purposes. The 
litter consists of a board or plane to receive the back, another as a seat 
and for the thighs, and a third for the legs. The back is fixed at right 
angles with the seat, and the leg board again forms a right angle there- 
with. The seat and back, however, are so connected that the latter may 
shut down flat upon the former. The board for the lower limbs is con- 
nected with the seat in such manner as to be capable of being moved 
upwards to lie in the same plane with the latter and form one surface 
with it; but in the opposite direction, or d ds, it is only capable of 
being brought into right angles with the seat.—Not proceeded with. 

1909. J. Bourne, Mark-lane, ‘‘ Cutting substances.”—Dated 6th July, 1870. 

The inventor cuts timber, tobacco, and various substances, not by a saw 
nor by aknife pressing merely against the substance, but by a knife orknife 
edge made very sharp, and movedin the manner of asaw, so as, in fact, to 
pm ye ng a -~ hether band, circular, or any other, but ae or 4 
out teeth; and he applies a stationary , consisting er of a 
piece of hone, steel, or other suitable material, or of a succession of those 
pieces, to the edge of the moving knife, so as to make the knife edge rub 

such oe set ata proper angle with the edge, whereby the 

is constantly sharpened e same by: 4 in which any knife is 

ed on a hone, only that in this case the motion is continuous. 

The inventor employs circular, band, or reciprocating knives to cut 

timber and other substances in substitution of saws, whereby the cutting 

is effected with the production of a smooth surface and without waste; 

and he also uses such knives or knife edges moving not merely like a 

chopper inst the substance to be cut endways like a saw, to cut 

tobacco and all kinds of fibrous or other similar substances requiring to be 
cut cleanly and without jagging. 

we. = Faucu, jun., Bow, “ Portable refrigerator.”—Dated 7th July, 


The co chamber of this im: tor is in the 
form of an inverted vessel of cy! ’ 


or le 
apagee spate ct ns, ONS be made of any other 
material. A receptacle for ice farqeed above the cooling chamber by a 





























ition fixed within the upper part of the refrigerator, the receptacle 

iemotintele oy > a bottom of the receptacl Sie containing 

mm y above the on or e le 

the ice to conduct the water as the ice melts to the outer surface of the 

ref; , which is covered or surrounded by felt, or other non-con- 

du material. The felt, or other non-condu ma‘ 

the water as it flows from the melted ice, and conducts it into a channel 
or formed around the base of the refrigerator.— Not proceeded 


with, 
=. 2. G. Gascon, Paris, ‘‘ Fastening tickets on goods.” —Dated 7th July, 
The buckles are cut with a in the form shown in the drawing, or 


into such variations of this form as will present, first, a flap; second, 
two or more pdints on its under portion; third, two parts turned down 
and closed so as to pinch and hold a cord which is to carry the ticket.— 
Not proceeded with. 


consists, First, in co 

“punch ram” or slidg, for working the 
in width across the machine and the punches or tools, or the 
holders for them (as distinguished from a slide, which is simply an inter- 
mediate driver or presser, not carrying the tools, but acting on punch 
rams or additional slides, which carry them), the said improved ram 
being moved by an eccentric rod or bar connected thereto by a knuckle 
joint ——o entire length (width of machine) or nearly so of the 
top or part of the ram so jointed thereto. 

aay 8 Gorpon, Ayr, N.B., “Churning machinery.”—Dated 7th July, 


This consists in the employ it of a d or framing to 
which a beam is hung. From the centre of this beam a connecting rod 
or pendulum is nded, and in the lower end of this connecting rod or 
pendulum a slot is formed in which a block slides. Through the centre 
of the block is inserted one end of a pin or stud, the other end of which 
pin or stud ‘is attached to a fly-wheel placed on a revulving shaft. At 
each end of the beam one end of a connecting rod or link is attached, the 
other ends of these links being fixed to the piston rods of churns placed, 
under the beam.—Not proceeded with. 


1933. G. G. Bussey, Peckham, “Bird shooting apparatus.”—Dated 7th July, 
870. 


1870. 

The first improvement relates to the material employed for the wings 
or blades of this aerial top, for which he uses thin sheot steel or 
other metal instead of paper (the material heretofore used), by the use of 
which steel the inventor S enabled to construct an aerial top that will 
bear hitting with shot when fired from a gun severaltimes. The next 
improvement relates to the use of a small bladder, or india-rubber ball, 
which he fixes in any convenient manner to this aerial top, and inflates the 
same with wind or gas, and call it a gyro oom: this ball or bladder 
when hit with shot fired from a gun collapses, and proves that the 
shooter has made a hit. 

1944. J. Bozortu and J. Frepericus, Camden, U.S., “ Hooks.”—Dated 
8th July, 1870. 

The hook proper .is hinged at the bottom (by a pin passing through it), 
and so adjusted that the weight attached presses one arm of the hook 
against a latch with sufficient friction to prevent the latch falling of its 
own weight. As soon as the hook is relieved from the weight the latch 
falla by gravity, and permits the hook to turn upside down upon the 
hinge, thereby liberating the weight attached. When the hook gy 
as an enclosed hook the point is prolonged so as to come under the 
latch, and operates as above described.—Not proceeded with. 

1951. Str C. A. Pennety, Weybridge, “ Skates.”—Dated 9th July, 1870. _ 

This consists of the following :—First, a separate movable or traversing 
platform, of wood or other substance, attached to the front part of the 
skate, and capable of exact adjustment to’ suit the varying requirements 
of skates; Secondly, a new and effective mode of securing the boot or 
shoe to the skate . means of a heel clamp and of side clamps. —Not 
proceeded with. 

1956. T. Hotcrort, Bilston, ‘‘ Nails.”—Dated 11th July, 1870. 

The inventor forms flat bars or strips of wrought iron in the ordinary 
way, and by the use of the ordinary machinery; while the bar or strip 
80 , Aeon} is still hot he passes it between a pair of re oe rolls. One 
of these rolls isa plain cylinder, and the other roll has the general figure 
of a cylinder with a series of inclines or steps made on its cylindrical 
surface, the said inclines or steps of theroll having such a qouienaetian 
that the bar rolls between it and the plain cylindrical roll, has, in the 
longitudinal section, the figure of a series of headless nails joined 
together shank to point while still hot. The shaped bar or strip is slit 
into nail rods by a series of circular slitters; the whole bar bein; 
simultaneously slit up by the said slitters into b ese nai 
rods when cold are fed into a — machine, by which the nails are 
headed and cut off from the nail The h and cutting off 
machine which he employs differs in no essential respect from machines 

ly used for heading and cutting off nails.—Not proceeded with. 


1958. P. D. Heppericu, Glasgow, “Counting paper.”—Dated 11th July, 
1870. 


tah) band 








This consists in causing the delivery board to reciprocate or move back- 
wards and forwards, so that the sheets of paper, as they fall on to the 
delivery board, may lap over a sufficient distance on one side to distinguish 
each dozen quire, or other number of sheets. This is accomplished by 
arranging at the side or under the delivery board a dise, provided on its 
upper surface with a ratchet, the teeth of which are double the number 
into which the sheets of ae are to be counted. The disc is also 

rovided on its under side with a striking pin or tappet, which on every 
revolution of the disc comes in contact with one or other of the arms 
of a furked lever.—Not proceeded with. 


1971, J. FREAEsoN, Birmingham, “ Screws and screw drivers.”—Dated 
12th July, 1870. 
consists, . in making the slit or groove in the head of the 
screw, commonly called the nick, of a curve of short radius, so that the 
nick may be of great depth at the centre of the head and terminate 
thin the edge of the head, or the > nick terminating within the 
edge of the head may be made of other figure than a circular one. By 
thus making the nick so that it does not extend all across the head, the 
tendency of the head of the screw to burst under the action of the screw- 
driver is prevented or diminished, and the injury to which an article is 
exposed during the driving of the screw by the screw-driver protruding 
from the end of the nick is avoided.—Not p ded with. 
1976. FW. CowLey, Liverpool, ‘‘ Pumping air, &c.”—Dated 13th July, 
1870. i 





This consists of a pair of cylinders, each of which are, by preference, 
formed in two parts with annular external flanges ateach end for joining 
the two together and for attaching the covers thereto by screw 
bolts and nuts, or in any other convenient way; each cylinder is fitted 
with a circular and slightly conically tapered bag, the sides of which are 
formed of india-rubber, leather, or other suitable flexible material, or 
combination of materials, and the bottom by a rigid annular piston of 
eae resis sage aah Tae gt 
which, when on, are less de’ an the le 
was of the caaans which they are letrodesel. and are securely 
held by their upper edges between the flanges by which the portions of 
e cylindersf; cted. The pistons, forming the bottoms of the 
bags, are in some cases fitted with hollow piston-rods which slide on 
fixed bars projecting from the cylinder covers on the reverse ends, and 
working through glands in the opposite covers. 
1978. W. H. HorsFietp, Newington Causeway, “ Knife steel.” —Dated 13th 








July, 1870. 

This > tae irod of aturned circular rod, of hard polished steel, with a 
series of grooves, or flutes, cut lengthwise on its surface, either 
straight or in a direction, the edges of each groove to form cutters. 
The polished 


‘ace between each groove to act as a burnisher, thereby 
producing an uniform keen edge on table knives —Not proceeded with. 
1980. H. KesTerTon, Birmingham, “ Iron tubes.” —Dated 13th July, 1870. 
In making tubes the inventor reduces iron to the state of soft 
malleable iron by the Bessemer or other process, 
Liptay bested, ‘Zed’ ke yams it Ghrough w series ot patre of groveed 
ated, and he passes rough a 
bm | set in different planes, say alternately vertical and hoslsuatal 
See Gon ge hee eee ee ducing and gating it, pass 
it to the second pair immediately beyond, and this pair passes it toa 
third pair and so on, until the desired reduction is obtained. Each 
successive pair of rolls is driven at a surface speed than that of 
the rolls imm: in front, so that allowing for of 
tube and the red of the section, equal quantities of metal may pass 
between all the of rolls, gri the in equal times. A 
onary mandril passes between all the rolls, and carries a bulb at the 
nip of each pair of rolls. 
1982. W. A. Wurrry and H. Cuartivs, Strand, *‘ Tell-tale apparatus.”— 
Dated 14th July, 1870. 
The inventors construct an apparatus, consisting of a vertical tube cr 


receptacle capable of ee | a number of tickets or checks, of metal or 
other suitable material, ‘such as are now employed in many large esta- 








e P being of such form and dimensions as to cause 
the tickets to become piled therein as they fall into it, as hereinafter 
explained. Above this receptacle is a ho; or similar appliance, into 
which the tickets have to be between that and the recep- 
tacle is an arrangement upon w! e several tickets, as they fall one 
by one, act so as to cause a needle or marker to e a mark or indica- 

placed in proximity 


tion upon a strip of paper or other suitable material 
thereto. 


1986. J. W. Ayres, Ramsgate, “ Latches, dc.”—Dated 14th July, 1870. 
The inventor employs two springs, one bolt, and one bar, thumb 
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piece, lip, or projection attached, a plate of mefal, a case for the bolt, 
and an p Pra ay motor apparatus. The spring connected with the bolt 
may be of any form, shape, or size, and shall have’ its propelling power 
directed in a horizontal manner. The bolt may be of any form, shape 
or size, and of varied diameter or thickness. The bolt and spring shall 
be encased ; the case may be of any form, shape, or size; it shall have 
a slot cut in any portion of it to admit of the bolt being connected with 
an external motor apparatus.—Not proceeded with. ' 


1987. G. Sconcia, Leicester-square, ‘Automatic lathe.”~~Dated 14th July, 
1870. 


This consists cf'a machine of a lathe-like form, provided with a hollow 
mandril through which the blank to be reduced or shaped is ra) 
pass by a feeding mechanism which acts automatically as the ——s or 
reducing epee. The feeding mechanism consists of a pair of rollers, 
one of which and the other toothed or serrated, to give sufficient 
grip or hold of the blank under operation. The rollers are adjustable by 
pen oy so that blanks of any size within the diameter of the hollow 
mandril can be placed between them. The blank as it leaves the feed 
rollers is acted upon by rotating cutters, which reduce the wood or metal 
to a circular form, to prepare it for the shaping cutters. The blank then 
enters the hollow mandril and es through it when the shaping cutters 
are caused to act and produce hollows and projections upon it, according 
to the shape of the pattern plate, which is upon a wheel on the side of 
the machine. The wheel carrying the pattern plate is fitted ina slot in 
the frame, so that it can be removed and others placed in its stead, ac- 
cording to the length of the article to be produced. 

1953. J. P. Barrorp, Banbury, “ Carriage jacks.”—Dated 9th July, 1870. 

This consists essentially of a foot and forked upright, and a lifting arm 
and mechanism for working and fixing the said lifting arm, the said 
lifting arm and mechanism being capabie of being raised and lowered and 
secured at the proper height on the said upright. The lifting arm of the 
jack consists of a vertical bar, the upper end of which carries a seat 
which is placed under the axle of the carriage to be lifted ; nearly parallel 
with the lifting arm is a bearing plate provided with a toothed quadrant. 
The handle or lever, by which the jack is worked, passes through the 
forked upright, and the inner end of the said lever is jointed to the lifting 
arm and to the bearing plate carrying the toothed quadrant.—Not pro- 
eceded with. 

1964. J. Burcner, Southport, ‘‘ Fountain pens.”—Dated 12th July, 1870. 

The inventor employs, First, an elastic ink container, so formed and 
arranged relatively to the other parts that it serves for charging itself 
with ink and for regulating the flow of ink to the nib in combination 
with a writing nib of any desired form. The said elastic ink container is 
made of india-rubber or other elastic gum, oiled silk, rubber cloth, or 
other suitable material, preferentially in the form of a tube. It is closed 
at its upper end and open at the end next the writing nib. To charge 
the said container it is necessary to expel the air by twisting, drawing, 
or squeezing it. This being done, its resistance draws in the ink.—Not 
proceeded with, 

1961. A. GitBEy, Oxford-street, “ Glass orchards.”—Dated 12th July, 1870. 

The sole plates of the portable walls which rest immediately upon the 
ground, or — brick, wood, or other foundations, have holes cut or 
morticed in them at convenient distances. Uprights, having grooves or 
rebates on each side to receive glass, slate, or other suitable material, are 

laced in the mortice holes and may be secured to the plates by screws, 
Bolts, angle plates, or other simple means. Strips or bars of wood or 
iron are then placed upon the top of the uprights longitudinally with the 
sole plates and also transversely with them, or these strips or bars may 
be placed diagonally, and are notched into the uprights, or screwed or 
bolted to them, or fixed by angle pieces or other simple means to hold 
the uprights into position. 

1988. W. H. McNary, Brooklyn, U.S., “Counting registers.-—Dated 14th 
July, 1870. 

This consists in a combination of counting wheels provided with spur 
gear pinions arranged to mesh into the latter also, or certain of them, 
into toothed sectors, carried by each counting wheel of the next lever 
denomination and locking stops connected with the pinions to hold each 
counting wheel of a higher denomination from moving till the toothed 
section of the next wheel of a lower denomination comes round to 
operate the pinion, which gives the necessary extent of motion to the 
adjacent counting wheel of a higher denomination, when the locking stop 
is temporarily relieved by a recess in the counting wheel of lower de- 
nomination coming round opposite to it. 

1993. H. M. Nicnowts, Great Portland-street, London, “Printing machines. ’ 
—Dated 14th July, 1870 

The inventor constructs the printing machines with independent sets 
of type and impression cylinders, one set above another orone set beside 
another if the cylinder stand vertically), each set prints an independent 
web of paper, the impression printed by each set corresponding with 
that of one sheet of the publication. After passing through the machine 
the printed webs are brought together in correct register, and are con- 
tinually folded in « longitudinal direction, then cut into sheets and 
piled.—Not proceeded with. 

1996. T. Hatuupay, Haddington, N.B., ** Extracting water from fabrics.” — 
Dated 14th July, 1870. 

This relates to theemployment of apparatus principally consisting of a 
chamber or vessel of a curvilinear form, and having its sides perforated 
with a series of holes. This chamber or vessel is supported on a spindle 
provided at its upper end with a worm or tangent screw, into which 
screw gears a worm wheel actuated by an attendant from any convenient 
part of the apparatus.—Not proceeded with. 

1999. J. Monier, Paris, “‘ Makingarticles of iron and cement combined.”— 
Dated 15th July, 1870. 

The inventor first makes frames of round or square bar iron and 
iron wire furming lattice work and then covers them with cement. In 
short, the iron is the skeleton and the cement its covering. The coating 
may be effected with Portland or other kind of cement, and even with 
hydraulic lime, its thickness being regulated by the size of the object 
and other considerations. Vats or reservoirs constructed on this system 
will advantageously replace wooden ones, and vases thus made will be 
fowad preferable to those made of zinc, stone, or other material in use in 
gardens and parks, and while much stronger will be less costly.—Not 
proceeded with. 

2000. H. W. Hammonp, Manchester, ‘‘ Moulding clay.”—Dated 15th July 
1870. 

To the lower end of a cylinder moulding orifices are attached, the 
core of which for forming hollow articles is sustained by one end of a 
rod passing up the centre of the cylinder. The other end of this rod 
is secured in a cross beam which is supported by two columns and bolted 
to a bracket formed upon the side of the cylinder. A piston is made to 
fit the cylinder, having packing so arranged as to be forced against the 
sides of the cylinder by the pressure of the acting fluid admitted at the 
orifice. This piston is made to slide upon the central core rod, being 
provided with a suitable stuffing-box to keep a tight joint between the 
piston and the rod. The upper part of the cylinder has a cover or end 
fitted to it which can be readily secured by turning the cover partially 
round so as to cause the projections to pass under the projections, the 
inside of the cover being provided with elastic packing, which it presses 
against the side of the cylinder by the acting fluid, thus making a tight 
joint against its escape. , 

2004. J. Russec., Cinderford, “ Puddling furnaces.”"—Dated 15th July, 
1870. 


The inventor supports parallel to and at ashort distance from the front 
of the furnace three vertical screens, two of the said screens covering the 
front of the furnace on either side the puddling door, and the third 
screen nearly covering the said door, the hole in the door through which 
the puddlers’ rabble passes being left exposed. Each screen is made by 
preference of a plate or slab of cast or wroughtiron. The edges of the 
middle screen or plate project over the inwer edges of the side screens or 
plates, and the said middle screen is arppertes by a chain passing over 
pulleys and provided with a counterbalance —— The side plates or 
screens are supported in front of the furnace by being hooked or other- 
wise fastened thereto. The heat radiated from the furnace at that side 
at which the puddler stands during the puddling operation is received 
upon and absorbed by the screens or plates described, and the said 
puddler is thus protected from tke distressing heat of the said furnace. 
2006. H. Murr and J. CALDWELL, Glasgow, “‘ Purchase 'capstans.”—Dated 

15th July, 1870. 

The bottom of the cable holder is made with an internally toothed 
rim, with which there gears a pinion on the upper end of « vertical 
spindle, passing down through a tubular boss cast on the bed plate, so as 
to =e down clear of the deck beams. A spur wheel on the bottom 
end of the pinion spindle has in with it a pinion on the vertical 
capstan shaft, and a clutch is provided for engaging and disengaging the 
shaft and the pinion éast referred to. The head and barrel or upper part 
of the capstan are made in one piece, which is fixed upon the capstan 
shaft, but which is separate froin the cable holder or lower body part. A 
key, or norman, is provided for locking pn med the barrel and cable 
holder , and when this is in place the whole revolves together, but 
when the ‘“‘ purchase” or extra power is required the key is taken out, 
and the qualng acting on the toothed rim is put into gear.—Not pro- 
ceeded with. 

2016. S. TuppENHAM, Lambeth, ‘‘ Ornamental metal work.”—Dated 16t% 

Siete heu twisting repared 

e inventor proposes, when tw: ther several of th 
bars having projecting ribs or fillets t = to lay them parallel, or to 
group them in such a position as will give the ornamental effect required, 
and then to hold or secure such bars in their respective places in the 
group whilst their ends are being united together by welding, by driving 
on to the ends of the group rings or ferules. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) | 

FINISHED IRON: The demand : Kinds required -THE WAGES MOVE- 
MENT IN NORTH OF ENGLAND AND ScoTLAND: Remarks—Pic 
IKON: Transactions; Hematites and Germany—GREAT DEMAND 
FOR IRONWORKS MACHINERY — NUMEROUS INDUSTRIES MEN- 
TIONED—METAL AND TIN-PLATE ROLLING — CONTEMPLATED 
FURTHER DROP IN TIN—CONTINUED GREAT DEMAND FOR ARMS 
AND ACCOUTREMENTS—CIWi ACTION IN LONDON. 

FINISHED iron cannot be reported as in much better demand now 

than at the date of my last. There were merchants on’Change at 

Birmingham to-day (Thursday) who were not unwilling totakea few 

samples of sheets, strips, and bars; but further than that it does 

not appear a likelihood of the meeting resulting in much dealing 
between the owners of the mills and forges and their customers. 

At the works, however, orders-‘are coming in from Government, 
shipbuilding firms, the makers of bridges and girders, and the 
galvanisers. The kinds demanded are heavy bars, plates, and 
angles, and tolerably substantial sheets, These, together with 
the miscellaneous requirements of the merchants, enable the firms 
to jog on at slightly over half time ; but without their being 
able in other than rare instances to see far ahead. Indeed, I know 
of one first-class firm who cannot at this hour see beyond the close 
of the week. 

What may be the effect in this district of Mr. Hughes’ decision 
upon the question of wages in the North of England remains to 
be seen. Unless, however, prices should be declared down, which 
at present is unlikely, at the Ladyday meeting no alteration 
will take place. 

No doubt is entertained in this district that the ironworkers of 
Scotland will have to accept’ the terms which their masters 
offer. The men are being kept up by promises of support chiefly 
from England, which will certainly not be realised. It is surpris- 
ing that after the somewhat.considerable experience which iron- 
workers and colliers have had of the delusiveness of such 

romises that they skould still be buoyed up by them, and thereby 

Ted to pursue a course which cannot but end in adding misery and 

defeat. The specious character of the promises they get is seen 

in the report which the delegate whoh had been sent 
into North and South Staffordshire made to the meet- 
ing which assembled last Monday at Coatbridge. He is re- 
ported to have said that ‘‘the men of Staffordshire were willing 
to do all in their power in giving assistance to carry on the strike, 
and that the Ironworkers’ Union had resolved to bring to a close 


| 





On Tuesday Baron Bramwell and a special jury were engaged in 
the Court of Exchequer trying a case at Nisi Prius in which 
damages to the extent of £10,000 were claimed from a Bir- 
mingham manufacturer. The plaintiffs were Messrs. Le 
Beau and Company, mercantile agents, of Billiter-street, 
London, and the defendant was Mr. George Dowler, ammu- 
nition manufacturer of this town. Damages were claimed 
for a breach of contract entered into between the parties, by which 
the defendant had undertaken to supply the plaintiffs with ten 
millions of Chassepot percussion caps, but which agreement he 
failed to carry out. He did so fail, the proceedings showed, be- 
cause of an explosion he had had at his works. The caps were 
intended for the French Government, from whose London agents 
the plaintiffs had received a very large order. The terms of the 
contract were 4s. a thousand. To make up the deficiency in the 
quantity that the defendant ought to have supplied within a spe- 
cified time, the plaintiffs said that they had had to purchase about 
eight hundred thousand caps from Mr. Cox, of Birmingham, 
amongst others, and that they had had to give prices ranging 
from 8s to 9s. 6d. per thousand, They, however, admitted that 
at the time that they gave the defendant an order they lodged 
also with Mr. Cox an order for a supply of caps for the French 
Government at 3s. 3d. per thousand. The defendant urged that 
the plaintiffs would have had no difficulty in procuring caps 
from other Birmingham makers at 3s. 9d per Seunelt The 
learned judge put it to the jury to decide what would be a fair 
sum to compensate the plaintiffs for the loss they had sustained 
by the non-delivery of the first million of caps. The jury gave 
the plaintiffs £35, with leave to the defendant to move the court 
above to reduce to nominal damages. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—SHIPMENTS—THE STRIKE IN THE 
MALLEABLE IRON TRADE—EXPORTS OF MACHINERY FROM THE 
CLYDE—SHIPBUILDING—NEW CONTRACTS—THE Tay BripGE— 
THE NEW DOCK AT DUNDEE—THE HARBOUR WORKS AT WICK, 

THERE is no change to record asto the state of the Glasgow pig 

iron market. The unsettled state of affairs on the Continent, and 

the uncertainty as to the future, make merchants very cautious in 
their transactions. There wasan expectation that the capitulation 
of Paris would have induced a considerable advance in the price 
of this great staple ; but those who have relied on this have been 
doomed to disappointment. The market continues quiet but firm 
at from 51s. 9d, to 52s. No. 1, g. m. b., 52s. 6d. ; No. 3, 51s. 9d. 





the dispute presently pending between the masters and workmen 
in Staffordshire, in order that more support might be given to the 
Scotch puddlers.” What is here meant, and who are the Iron- 
workers’ Union, it is not easy to understand. The Jronworkers’ 


of England, but further than that I am unaware of any trade 
combination of the kind being at present in existence in this part 
of the kingdom. The remark applies both to puddlers and mill- 
men. The millmen have split up their union and divided the 
funds. The moving spirit among them, who was the secretary 
when the society broke up, took to « small works and com- 
menced asa master. He soon, however, found that there was 
less profit to be got in making iron as an employer than he had 
imagined, and within the past week or so he has wisely abstained 
from any further efforts in that direction. He has got some one 
else to take the place off his hands, and he retires, having lost 
money and all the time that he has spent in trying to make the 
place pay. The secretary of the Puddlers’ Union, when that 
department broke up, followed the course pursued by the presi- 
dent, and got a situation as forge manager. If the Scotch iron- 
works are calculating upon receiving assistance from Staffordshire 
that shall be of any service to them they will find that they are 
resting upon a broken reed. 

Owing to the very small demand which now prevails, prices of 
the inferior qualities of pigs were a shade easier on Thursday; but 
the quotations did not tend to much business. First-class pigs 
maintained their prices, and hematites are still changing hands in 
considerable quantities, not so much, however, for this district— 
for most of the purchases for the ensuing quarter's consumption 
have been made—as for Bessemer purposes elsewhere. To my 
knowledge one hematite firm has just sold to a single continental 
house 5000 tons ina line. Though the iron is going to Germany, 
yet, as may be imagined, the great Krupp firm are not the pur- 
chasers. When that firm buys, the quantities range from 12,000 
to 20,000 tons. First class melting iron is in fair demand for 
machine castings. The number of furnaces now in blast in this 
district is 110; the quantity they turn out averages from 150 and 
170 to 200 tons per week. As a rule the output of individual 
furnaces is much larger now than formerly—the result of improve- 
ments in smelting. 

Here and there in this district iron works are being extended, 
but, as a rule, the extensions arise out of the closing of 
unattached mills and forges—the object being to economuise cost. 
But it cannot be reported that the number of works increases. 
If, however, works are not being increased here, this district is 
deriving benefit from the preparations which are being made else- 
where to do more business in the finished iron department so soon 
as the demand is increased. Nearly all the makers of ironworks’ 
machinery in and around Birmingham are well employed, and 
they are receiving applications which promise further work to an 
extent altogether unanticipated. Forge trains, mill gearing, 
engines, and all other appliances necessary for the carrying on of 
the business of finished iron making are all being tendered for by 
engineers and founders here. From one district alone—that com- 
prised in the Tyne, the Tees, and the Wear—inquiries come for 
meeeeety necessary to the operations of some half dozen new 
works, 

The lighter machine firms are likewise fairly occupied. The 
metal rollers keep busy, with growing prospects of slightly better 

rices. 

r The tin-plate firms who turn out the best qualities are supplied 
with orders, some of them up to April. Their prices range from 
28s. to 32s. per box best I.C. charcoal. The price of tin is slightly 
easier than was quoted after the drop of £2 last week. The 
opening of the ports and rivers is giving reason to expect further 
arrivals, which, it is thought, will result in a few days in a further 
drop of perhaps £2 or £3—for whilst the metal is declared in sums 
of £5and £10, still it is not easy for it to be declared down in 
greater amounts than £2 or £3. 

There is no abatement in the demand for the means of killing 
men in war. Rifles and ammunition are in very large request. 
Up to a day or two since the Government authorities of France 
were still making large demands. 

The other firms also which usually thrive when guns, and caps, 
and cartridges are in demand are likewise doing well, turning out 
military requirements. These remarks apply not only to the firms 
in the town of Birmingham, but likewise to the smaller towns 
around it. 

Wheels and axles and all kinds of roiling stock work keep in 
request. 

ge tools are in demand, not only for the cultivation of the soil 
in South America and the West Indies, but likewise for mining 
purposes in the first-named country and the Cape of Good Hope. 

Iron bedstead makers keep well employed, chiefly upon the 
commoner class of work required for the army hospitals. 

The Japan and tin-plate firms are only quiet, excepting in the tin 
goods required for army uses, 

The electro-plate and jewellery departments are as well occupied 
as usual at this season of the year. The latter have decidedly 





Union has no existence here. There are a few works that are | 
supposed to be attached to the ironworkers in the North | 


In consequence of the strike amongst the malleable iron works 
| lessening the demand for pig iron, and the great falling off in 

shipments of late, stocks in Scotland have been increasing at the 
| rate of about 10,000 tons per week since the commencement of the 
| year. 

The shipments of the past week were 7655 tons as compared 
with 9319 tons in the same week last year. The total shipments 
till this date are 44,157 tons During the same period last year 
they were 53,989 tons, showing a falling off to the extent of 1664 
tons, and in the year of 9832. 

With regard to the strike amongst the malleable ironworks, 
there is little change in the position of either side since the last 
report. Since the decision of Mr. Hughes, M.P , the arbiter in 
the iron trade dispute in the North of England, became known 
here, the employers are, if anything, firmer in their determination 
to withstand the workmen’sclaims. As that decision provides 
that there shall be a reduction of 6d. per ton on the puddlers’ 
wages. it has practically confirmed the action taken by the Scotch 
ironmasters ; and however the workmen may shape their course, 
there is but little doubt that the masters will now adhere to their 
terms. In view of this decision of the arbiter and of the present 
state of trade, which is by no means brisk, it would seem the 
wisest course for the workmen to make a virtue of necessity, and 
return to their work, and the sooner the better for all concerned. 

There is but little doing in any of the wuks. In several of 
these a furnace, or two, is kept going, through the foremen being 
employed as puddlers or millmen, whilst labourers assist at the 
rolls, But the effects of the strike are everywhere manifest, and 
trades of all kinds are suffering in consequence. 

I noticed in last report that an extensive break-down of 
machinery took place at Govan Bar Ironworks. It now appears 
that the destruction, although happily unattended with loss of life, 
has been of rather a serious character, as besides the breakage of 
a train of wheel gearing, the engine walking-beam was snapped in 
two, and the pondrous fly-wheel was dislodged. It is supposed 
| that some one with malicious intention had placed a piece of iron 
; among the teeth of the large driving wheel, and thus caused a 
general smash. A reward of £100 has been offered for conviction 
of the offender. 

There were exported from the Clyde during the past week's 
sugar-making machinery, £2300; steel manufactures, £4000 ; cast 
iron manufactures, £986; sewing machines, £180; galvanised 
iron, £480. There have also been large cargoes of railway iron 
exported, 1323 tons, valued at £6396, having been shipped to 

Bombay; also 2207 tons, valued at £9886, for same quarter; and 
76) tons, valued at £3700, has been sent to Baltimore. 

Shipbuilding is still in a very healthy condition on the Clyde, 
and a number of important launches have been made during the 
past few days. 

New contracts continue to find their way to Clyde shipbuilding 
yards. Messrs. Scott and Co. have just closed the contract for a 
screw steamer of 1000 tons, the engines to be supplied by the 
Greenock Foundry Company. Messrs. Tod and McGregor have 
also contracted with the Inman line for a screw steamer of the 
largest dimensions, her length being 416ft., breadth of beam 43ft., 
and her gross registered tonnage about 4600. She is to be ready 
for the opening of the passenger season next year. 

I remarked lately that we might soon hear of operations being 
commenced in the construction of the Tay Bridge. It seems that 
already some preliminary steps are being taken by the contrac- 
tor in the way of sounding and boring the bed of the river 
to ascertain the depth of the rock on which the foundations 
must rest. A fresh contract has been entered into with a London 
firm, namely, Messrs. Deborg and Co., who have agreed to construct 
the bridge for some £12,000 less than was involved in the original 
contract. The total cost is now stated to be about £217,000. 
Messrs. Deborg and Co., intend proceeding on the principle of 
sinking immense iron cylinders into the bed of the river by means 
of the digging or scooping machine working inside the cylinder, 
the latter gradually sinking by their own weight until the rock is 
reached, The bridge will consist almost entirely of iron, and the 
contractors possess great facilities for furnishing this important 
—_ of the contract, as they have an extensive foundry in 

ales. 

Contracts for the formation of the connecting railways on the 
north and south sides of the river are presently under the con- 
sideration of the committee of the Tay Bridge Company, and are 
likely to be adjusted soon. Thus there is every prospect of this 
great undertaking being soon an accomplished fact, in spite of all 
the assertions and forebodings of many persons to the contrary. 
People can hardly be brought to understand that engineering can 
accomplish almost anything when the financial sinews are supplied 
with sufficient liberality. 

The Dundee Harbour trustees have now resolved to construct a 
graving dock 500ft. in length, between Camperdown and Victoria 
Docks, having an entrance to each. The cost is estimated at about 
£40,000, It was also agreed that the plans and specifications for 
completing the dock be prepared in order that the work may be 
executed as speedily as possible, and that greater accommodation 
may be afforded to the ships engaged in the jute trade. 

Upwards of 17,000 have now been subscribed towards the for- 
mation of the line of railway from Sutherland to Caithness. 








benefited by the absence of competition on the part of the makers 
of France, 


The unfortunate harbour at Wick has again suffered disaster by 








storm. At the beginning of this week a tremendous gale broke 
upon that coast, and inflicted serious injury to the new works, 
About 20ft. of the the new Pier has been overturned, and a valu- 
able crane has been swept away. It is thought that damage to 
the extent of several thousand pounds has been suffered. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE MONTHLY RETURNS—MORE 
NEW WORKS IN CLEVELAND—Mr. HUGHES’ DECISION IN THE 
WAGES QUESTION—THE NortH OF ENGLAND INSTITUTE OF 
MINING AND MECHANICAL ENGINEERS — ENGINEERING AND 
SHIPBUILDING PRICES. : 


On Tuesday at the Royal Exchange, Middlesbrough, there was 
an average iron market. Although there was still a degree of un- 
certainty about the result of the armistice, the market was firm, 
and No. 3 pig iron was quoted at 47s. I did not hear of many 
transactions. Makers, however, although their stocks are rather 
high just now on account of foreign ports being closed by the ice, 
are easy about booking fresh orders. All the smelters in the Cleve- 
land district are well sold forward, and they feel that on the con- 
clusion of peace they will obtain better prices than they have got 
for many of the contracts they are now working off. During the 
week tie Cleveland Ironmasters’ Association have issued their 
returns for January. They show that the twenty-nine firms between 
the Tees and the Tyne inclusive have 112 blast furnaces blowing. 
Bolckow, Vaughan, are building two new furnaces at Eston, and one 
at Witton Park; the Weardale Iron Co. are building two at Tudhoe; 
Bell Brothers are building one at Port Clarence, Middlesbrough ; 
the Consett Iron Company are building two; the Norton Iron 
Company are building one; Swan, Coates, and Company are 
building one at Middlesbrough ; the South Durham Iron Company 
are building one ; Gjers, Mills, and Company are building two at 
Middlesbrough ; and the Lackenby Iron Company are building two 
at Eston, Middlesbrough. The make and shipments for the month 
are shown as follows :-——-Make : month ending 3lst January, 1871, 
151,826 tons; month ending 3lst January, 1870, 134,118 tons ; 
month ending 3lst December, 1870, 149,602 tons. Increase upon 
January, 1870, 17,708 tons; increase upon December, 1870, 
2224 tons. Foreign shipments from port of Middlesbrough : month 
ending 31st January, 1871, 2070 tons ; corresponding month last 
year, 11,790 tons. Decrease, 9720 tons. Shipments coastwise from 
port of Middlesbrough : month ending 31st January, 1871, 16,858 
tons; corresponding week last year, 17,685 tons. Decrease, 727 
tons. Makers’ stocks : 3lst January, 1871, 120,515 tons; 31st 
December, 1870, 104,606 tons. Increase upon December, 1870, 
15,909 tons. Warrant stores: 27th December, 1870, 12,739 tons ; 
31st January, 1871, 12,039 tons. Decrease, 700 tons. Abstract : 
Increase in make upon December, 1870, 2224 tons; increase in 
makers’ stocks upon December, 1870, 15,909 tons; decrease 

warrant stores upon December, 1870, 700 tons. 

The manufactured iron trade is not improving so quickly as 
might be desired, but I know that additional rail orders have 
come to the Cleveland district since I last wrote. One firm at 
least is now full of rail contracts, which will keep them going to 
the end of September next. Inquiries are still very brisk, but 
contracts are not concluded as rapidly as makers wish. This is 
no doubt owing to political matters, which, I trust, will speedily 
be settled in such a way as will secure lengthened tranqui 41 on 
the Continent, Peace, once established on a firm basis, will lead 
to great prosperity in the Cleveland iron trade. 

I hear that an influential company has been formed, with a 
large capital, to make Bessemer steel at Eston, Middlesbrough. 
In a short time extensive works will be erected at Eston, and the 
make of steel will, I understand, be very considerable. 

At Stockton the Bousefield Iron Company have resolved to erect 
mills for the manufacture of plates and sheets on a site a little 
above the bridge over the ‘lees. This company, which has just 
been formed, have secured the services of Mr. John Stevenson as 
managing director. Mr. Stevenson is managing partner in the 
firm of Stevenson, Jaques, and Co., Middlesbrough, and managing 
director of the North Yorkshire Iron Company, South Stockton. 

The wages question, to which I have so often alluded, has been 
settled this week. Mr. Hughes, M.P., after having duly con- 
sidered all the information laid before him by the Board of Arbi- 
tration, has decided that there shall be a reduction of 6d. per ton 
on the wages of puddlers and 5 per cent. on the wages of other 
workmen ; the reduction to take effect from the 1st of January 
and to continue to July 1st, 1871, or, in the event of no change 

b eing made by the board after that date, tojeontinue to March 31st, 
1872. 


The North of England Institute of Mining and Mechanical En- 
gineers held their usual meeting at Newcastle on Saturday, and a 
paper was read by Mr. A. Beaulands, M.A., on the recent im- 
provements in underground surveying. 

Engineering throughout the North of England is brisk in all de- 
partments with the exception of bridge building. Here again the 
war is blamed. Marine engine builders scarcely know how to get 
through their orders. Shipbuilders on the Tyne, Wear, and Tees 
are busy, and will continue so during the whole year. 

The prices of iron are as follows :—Pig iron : No, 1, 51s.; No. 2, 
49s. 6d.; No. 3, 47s.; and No. 4, 46s, The prices of manufactured 
iron are as follows: Common bars, £6 12s. 6d. to £6 15s.; bent or 
cable iron, £7 2s. 6d. to £7 5s.; best best, £8 2s. 6d. to £8 5s.; 
ship plates, £7 15s. to £7 17s. 6d.; boiler ditto, £8 10s, to £812s. 6d.; 
angle iron, £7 to £7 2s. 6d.; rails, £6 5s. to £6 10s.; light rails for 
collieries, £6 12s. 6d. to £9 14s.; slit nail rods, £6 12s. 6d. to £7 ; 

uddled bars, £4 10s. to £4 15s. On wagons at works, four months’ 
bin or cash less 24 per cent, 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE IRON TRADE: State of affairs in France regarded with less 
alarm than last week: The assemblies at the markets more lively : 
The tone of the markets firmer: The future prospects of the 
trade: The ironworks continue in steady operation : Some orders 
of appreciative magnitude given out : Specifications on account of 
the Bombay and Baroda Company : Russian inquiries beginning 
to be made—THE HOME TRADE—THE WAGES QUESTION : Notice 
of a reduction—THE TIN-PLATE TRADE—PROPOSED METAL 
Markets : Another meeting of the Committee: Date of the first 
market fixred—RESULT OF AN EXPERIMENT IN WEEKLY PAYMENTS 
AT THE SWANSEA TIN-WORKS—A FACT TO BE PLACED BEFORE 
THE TRUCK COMMISSIONERS—THE BRISTOL AND SoUTH WALES 
Wacon Company—DIvVIDEND OF LOCAL RAILWAYS. 

SINCE last week it may be said that the ironmasters have 

regarded the state of affairs in France with less alarm, and the 

result has been that their assemblies at the various markets have 
been more lively. The tone of the iron markets has therefore 
shown some improvement as regards firmness, and the business 
transacted, although comparatively sma!l, has been more exten- 
sive than might have been expected. Of course the question 
whether peace or war will succeed the term of the armistice is 
still unanswerable, but there are indications in this district that 
general opinion is again inclining to the belief that the former 
will prevail. It is more and more obvious that upon this question 
hang the future prospects of the iron trade, there being numerous 
signs that if peace were re-established there would be a plentitude 
of orders for finished iron given out, and the make might within 

a very brief space of time be increased, As the result of the 

constituent elections will decide whether there is to be war or 

peace, those meget will be watched with considerable 
anxiety by makers and merchants, and until the result is known 
there can be but little change take place in the iron trade. 

The ironworks continue in steady operation, although the con. 
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tracts in hand are barely sufficient to allow the average number of 
turns being made by the hands. Speculating to some extent upon 
the probability of the various momentous questions being satis- 
factorily solved, some buyers have ventured a few orders of aver- 
age magnitude this week, which will opportunely serve to sustain 
a degree of activity at some of the railmaking establishments. 
Amongst the contracts come to hand are specifications on account 
of the Bombay and Baroda Railway yor gor Inquiries on Rus- 
sian account are also being made, such intelligence as can be 
gleaned in regard tothe Black Sea Conference favouring the belief 
that no difficulties will arise from the matters under the conside- 
ration of that assemblage. 

In regard to home business there is not much fresh to report. 
The inquiries of buyers are still limited, especially in the rail 
branch, and prices continue low. The improvement which was 
last week noticed in the demand for bars, &c., is maintained. 
Pigs are, perhaps, a little more inquired for, and, owing to the 
late sales, quotations continue firm. Prices of the various 

uality of iron have varied but little within the last few weeks. 

ails, ordinary specifications, are £6 to £6 7s. 6d. delivered at 
Newport or Cardiff, and where the specification is a difficult one, 
from 5s, to 10s. in addition per ton is obtained. Ordinary mer- 
chant bars are £6 5s. and £6 15s. per ton ; pig, No. 1, £3 17s. 6d. 
to £4 5s.; and ditto, refined metal, £4 5s, to £4 15s. 

An event which has been hanging over, and much dreaded in 
the district for the last three or four months, is at last about to 
transpire, viz., a reduction of wages at the ironworks. The con- 
dition of the rail trade during that period has been so uncertain 
and unremunerative as to cause the wages question to be under 
constant consideration, Immediately after the declaration of war 
the fall in prices which took place fully justified the ironmasters 
to make a proportionate reduction in the scale of wages paid to 
their men, but there being a number of old contracts on the books, 
it was thought not advisable to make any change as long as those 
orders lasted. It was subsequently believed that the war would 
soon be at an end, and that a speedy revival in business and prices 
would follow. The dulness which prevailed was, however, in- 
creased by the Black Sea difficulty, Russia being such a large cus- 
tomer for railway iron that any interference with the demand from 
that country would prove a severe blow to the trade. All those diffi- 
culties and the uncertainty which still exists as to the prospects of 
peace have led inevitably to the employers determining to give a 
month’s notice of a reduction, which will average about 10 per 
cent. in the rate of wages. The notices were posted up at nearly 
all the works in the district on Saturday, so that the reduced scale 
will come into operation in the first week in March. There hasbeen 
scarcely time enough elapsed yet to know the views of the men 
upon the reduction, but there is reason to think that the matter 
will be peaceably accepted. 

Tin-plate makers are still in a position to afford average employ- 
ment to their hands, but it is quite uncertain whether the course 
continental affairs will take will increase or decrease the demand. 
American inquiries are steady. Charcoal I.C, are quoted 27s. to 
28s, at the works, and other qualities in proportion. 

If war be discontinued on the Continent a considerable increase 
in the inquiry for steam coals is likely to take place. So far, how- 
ever, there is very little change to be reported in the demand from 
the principal foreign markets. House coals continue in tolerably 

‘ood request, but with the severe winter that has prevailed a 
le sale of these qualities might have been expected. 
Another meeting of the committee appointed to promote the 
establishment of metal markets in the district has been held at 
Newport, Mr. G. H. Banks, of the Pontymister Works, in the 
chair. By the unanimous consent of those present a number of 
gentleman were added to the committee. Several communications 
emanating from various parts of the kingdom were read, showing 
that the proposed markets were regarded as very desirable, and it 
was agreed by the meeting that another circular should be issued 
with a view to obtaining wide and general interest in and support 
of the weekly markets. Communications were also read from 
interested gentlemen, showing that holding the markets on 
alternate days might lead to serious trouble and inconvenience. 
It was, therefore resolved by the committee that the weekly 
meeting markets shall be held at Newport on Wednesday, and at 
Swansea on Saturday in each week, the first market to be held at 
Swansea, at the Mackworth Arms Hotel, on Saturday the 4th of 
March. 

A dividend at the rate of 10 per cent. per annum is announced 
by the — and South Wales Railway Wagon Company 

imited. 

; The Gividends of several of the local railway companies have 
been announced for the past half-year, and in nearly all instances 
they show a favourable increase. The Taff Vale will divide their 
usual 10 per cent., being the same rate of dividend as for the two 
previous half years. The net revenue of the Rhymney will admit 
of a distribution at the rate of 3 per cent., as compared with two 
and a-half in the previous, and two in the corresponding half years. 
10 per cent. per annum is to be paid by the Sirhowy, with a large 
balance to carry over. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

MINERS’ WAGES IN LANCASHIRE— MIDLAND Raltway : Way, plant, 
and extension—RAILWAY SIGNALMEN AND THEIR HOURS OF 
LABOUR—THE MIDLAND RaILway AT BrapFrorD—NortTuH- 
EasTERN RatLway : New bridge at Malton—LEEDS MECHANICAL 
INDUSTRY—NORTH-EASTERN Ratuway: Gateshead and South 
Shields section—RoaD STEAMERS FOR INDIA—STATE OF TRADE : 
Sheffield, South Yorkshire—THE TEEs. 

A MEETING of miners’ delegates was held at Farnworth on Monday 

with reference to an advance of wages now asked by the Lanca- 

shire miners. There were thirty-four lodge delegates present, 
representing 2000 men connected with the Manchester, Rochdale, 


qlready in existence. Commercial-street will be spanned with a 
a roof uniting the two blocks of warehouses, and under this 
will beappliances for loading and unloading goods by hydraulic 
power. Thesame company is proceeding with a new engine- 
shed at Bradford, Mr. A. Neill, of Bradford, being the contractor. 
On Saturday the North-Eastern Railway Company opened for 
traffic a new bridge across the Derwent at Malton ‘he struc- 
tureis of iron and stone, and has two clear spans of 47ft. each from 
massive stone abutments on each side. The roadway is carried on 
twelve iron box girders, resting on a row of six iron piles and 
columns in the centre of the river, the hollow piles having been 
driven 14ft. into the river bed and then filled up to the socket with 
concrete. The width of the bridge is 30ft. pa it provides a good 
roadway and tramway into the town and two footpaths. The 
bridge was erected under the superintendence of Mr. C. Cabry, of 
York, one of the fatg ox, engineers, The iron piles and columns 
were cast by Messrs. er, of York, and the girders were made 
by — Close, Ayre, and Nicholson, of the Phoenix Foundry, 
ork. 

Messrs. Taylor, of the Clarence Ironworks, Leeds, are about to 
open a new boiler-plate mill; and Messrs. Shepherd, Hill, and 
Co., are fitting up shears. Some very large castings have lately been 
made at the Clarence forge, they are for a large plate mill in 
portion’, ond ei four a Agricultural machinery, 
ocomotives for and win and pum machinery for 
Cleveland are also on hand in the Leeds district © sf 

The works on the short line between Gateshead and South 
Shields, vid Pelaw Mari, Hebburn, and Jarrow, are only making 
slow progress. 

Messrs, Ransome, Sims, and Head, of Ipswich, have received an 
order from the Indian Government for some road steamers, on 
Thomson’s patent. 

_ There is no falling off at Sheffield in the demand for all deserip- 
tions of railway material. The steel trade is active, especially for 
Bessemer steel. The armour-plate works are still extremely well 
employed. There are large orders on hand in South Yorkshire 
for Bessemer steel rails, tires, axles, &c. A new rail mill is ex- 
pected to be shortly in operation at Elsecar. Shipments of steam 
coal for the Yorkshire ports do not show much activity; engine 
fuel is in brisk request. Ata recent meeting of the South York- 
shire Steam Coal Owners’ Association it was stated that the 
prospects of the trade were more encouraging than they had been. 

_ In accordance with an order of the Tees Conservancy Commis- 
sioners, the engineer (Mr. Fowler) has began to erect small lights 
on the banks of that river, so that in dark, thick weather vessels 
— to Stockton may have some beacon to warn them off the 
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Copper — British —cake | || Steel, Swedish faggot ..| 0 0 0.. 0 os 
Per ton... sseeseeeee | 72 O 0.-738 O O)]  Keq .ccssccvecceeeee 1410 0..0 0 6 
Best Selected 74 0 0.75 © ©) Tin, Banca, perton.....| 614 0.. 6 15 ° 
pees 75 0 0..78 0 0 Straights, fine—cash . | 61210..614 0 
s -|78 0 0..80 0 0 For arrival ........| 610 0.. 611 0 
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Do, refined ingot .. |70 0 0..72 0 ©, Tinplates, prbx, 22) shts 
Yellow Metal, per Ib. .. | 0 ee 07) Te, come socseeseeeee) 13 0..1 6 0 
Iron, pig in Scotland,ton | 211 7% cash. 1 0..113 0 
Bar, Welch,inLondon| 7 0 0..710 0 1860.11 
Wales.| 6 7 6..612 6 114 0. 116 © 
Staffordshire; 715 0..8 5 0 07 0..019 6 
Rail, in Wales ...... 6 5 0..610 0 015 6..016 6 
Sheets, single in Lond.| 9 5 0..10 5 0 310 0..000 
Hoops, first quality ..|/ 5°15 0..9 5 0 - 300.000 
Nailrods ..........65| 7 7 6.715 0 Sperm, boty sossesee 82 00..000 
Swedish .......-....5| 910 0..915 0 hale,South Sea, pale 36 0 0..37 0 0 
Lead, Pig, Foreign pr.tn.|17 10 0..17 123 6 YVellow......+es502 335 0 0..0 0 0 
English, W.B. ......|19 10 0..1912 6 3 o..000 
Other brands......../18 2 6..18 5 0 0.9 00 
Sheet, milled ......../19 0 6..1910 0 0..0 0 © 
ve -/%10 0..21 6 6 00.000 
«eee |19 15 0..2010 0 . 0.0006 
ifn RO 4 0 ae 8 8 | ee ee pee 3015 0..31 0 0 
ground in oil ...... 0 0.. 5 lish pale 45 9 @.. 
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Zinc, ditto sheet........| 2210 0..98 0 0 - 6 00..0 0 6 
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WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 





(From J. Berger Spence and Co.’s Circular). 


MAancuester, February 6th, 1870. 
1r would have taken a powerful imagination this time last year to have 
predicted any approach to the tide of success which has set in for the 
chemical e. Events in the opening months of 1870 certainly pointed 
to a long-looked for and substantial improvement, but the most sanguine 
would ) oan hesitated before naming anything like present values. 
Manufact r now to be literally filled up with orders, and as the 





Bury, and Bolton districts; and the business before the ting 
was the reception of reports as to the result of a demand sent by 
circular to the employers for an advance of 10 per cent. in their 
wages. It appeared that most of the firms applied to were willing 
to grant an advance of 5 per cent. 

Mr. Kirtley reports to the directors of the Midland Railway 
that the locomotives and rolling stock of the undertaking have been 
maintained during the last six months in good order and con- 
dition, one that the mage 44 Lord neyew deze been lg 
engines, thirty carriag: irty brake vans, and 387 wagons, the 
a cost of which poy es charged to revenue. The mileage of 
trains for the past half-year was: passengers, 3,804,273 miles; and 
goods, 5,324, miles ; making a total of 9,128,913 miles. Mr. 
Crossley reports that the permanent way has been reconstructed 
to the extent of eighteen and a-half miles with steel rails and 
heavier chairs; for nineteen and a-half miles with iron rails of 
increased weight; while twelve miles have been laid anew with the 
same section of rail, making a total length renewed of fifty miles. 
The Settle and Carlisle line has been commenced at every available 

int, and fair progress has been made. The progress of the 

ansfield and Worksop line has been slow in consequence of the 
ye amount of rock met with in the cuttings. The works of the 
Ashby and Nuneaton are not proceeding so rapidly as to lead to 
the expectation that the line will be finished within the contract 


period. 

A large number of signalmen in the emplo: t of northern 
railway conmmenies held a meeting in the Zion School, New 
Wortley, , on Friday evening. The feeling of the meeting 
was that signalmen and pointsmen had to work too many hours, 
and it was determined that each board of directors should be 
petitioned to shorten the hours of labour and to increase the wages 


of this class of railway servan . 





of a range of bonding wareho' Bradford, parallel with some 


The Midland Railway chowal ht commenced the erection 





appea: 

shipping season will probably begin shortly, any increase of business will 
necessarily lead to enh d quotati The tr tions of the past 
week have had the effect of inducing a stronger market thanever. Home 
consumption has been heavy, and o to influx of orders the value of 
bleaching powder is a shade firmer than week ; and an advance of 5s. 
is also to be noted im soda crystals. Both caustic soda and soda ash are 
in extensive demand. F inquiry has exhibited more symptoms of 
vigour, and the shipments of chemicals from Liverpool are in excess of 
last week, particularly in soda ash, caustic soda, and alum. In minerals 
i steady business . Imports of pyrites into Liverpool 
during the week include 8000 tons. Iron ore is inquired for largely, and 
small supplies of foreign are coming to hand to supplement the con- 
sumption at the works. Practically, no change has taken place in metals. 
The trade remains in a most healthy state, and transactions being 
a continuance of this 





principally, if not al ther, for prompt use, 

y may be anticipated. Cleveland pig irons are in good 
demand, and the makers are not to sell largely for forward 
delivery at present prices. Conese is in active os and smelters are 
obtaining an advance on the price for tough ingot. Tin isa little 


better, and lead and spelterare improving m values. 

Tron Salts —Green and rusty copperas dull, at 52s. and 54s.; dry, 52s. 
Cie flame cs Saks 

Copper ts. copper, 

Pyrites.—A little more business is to be noteceat 7d. to 8d. per unit, 
wi eed ya —- * the ruling figure. 

Ma: —ls. per . 
wee in active demand, at lés. to 18s. Oolitic, 6s. 9d. 

* , 

Jean. Scobeh vig clowns oes 6d. to 51s, 9d. cash. Cleveland steady at 
46s, for forge 4, to6ls. for No.1. Welsh bars, £6 5s. to £6 10s. Stafford- 
shire bars, £7 10s. to £8. Hoopiron, £8 10s. Gas tubes, 60 per cent. o 
67) per cent. off lists. Boiler tubes, 40 per cent. to 42} per cent. 

as _—- doing. English tough ingot, £72 to £73. 
an” ther firmer. English ingot, £135 to £136. Straits, £133 to 

Lead.—Steady, and in more inquiry. Best lish soft pig, £19. 

Spelter. Slightly in price, , £18 68. to £18 10s. 
Silesian, special brands, £17 15s. to £18 lis, ; 
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THE ECLIPSE OF DECEMBER, 22np, 1870. 
By Professor Roscor, F.R.S. 


Ir is satisfactory to know that in spite of the worst 
possible weather, as well as of misfortunes and losses of 
various kinds which fell to the lot of the English and 
American savants who went to Africa, Spain, and Sicily to 
observe the eclipse, the results are a ages value and 
importance, and that the grant of £2000 of public money 
has, therefore, not failed to purchase substantial benefits 
to science and the nation. 

Tn the first place, then, this eclipse was only total on 
coming into the western hemisphere near Cape Farewell, 
leaving it at Taganrog, covering only a narrow strip of the 
earth’s surface. The duration of the totality (the only time 
when the wished for observations could be made) in no 
place exceeded two minutes, and in many situations, even 
on the central line, was several seconds less ; so that it was 
before all things necessary to choose a good situation, and 
for each observer to have a definite and tolerably simple 
set of instructions to follow. Such instructions were care- 
fully drawn out by Professor Stokes and Mr. Lockyer as 
soon as the despatch of the expeditions were settled and 
placed in the hands of every member of the party. In 
order to avoid disappointment from bad weather, detach- 
ments of observers, complete in every necessary branch, 
and fitted with instruments for the examination of all the 
various phenonema of the eclipse, which the experience 
and foresight of the leading astronomers and spectro- 
scopists of the country could suggest, were 
dispatched to three chief stations, The con- 
duct of the Oran division on the coast of 
Africa was undertaken by Dr. Huggins, 
facile princeps in spectroscopic astronomy ; 
the Cadiz division under the Rev. S. J. 
Perry ; the Gibraltar party under Captain 
Parsons ; and the Sicilian party led by Mr. 
Lockyer. The American astronomers, under 
the leadership of Professor Peirce, of Har- 
vard, were likewise divided between Spain 
and Sicily. Each of these various parties 
contained men charged with four sets of ob- 
servations: first, spectroscopic; secondly, 
polariscopic; thirdly, photographic; fourthly, 
sketches with naked eye or with telescope. 
The main obect of all the observations was 
concentrated on the examination of the solar 
corona—that halo of white silver whose light 
strange and varying forms, as drawn by dif- 
ferent rsons, even during the same 
eclipse, has so long proved an enigma to 
astronomers. In spite of the numerous at- 
tempts which had previously been made to 
ascertain the true character of the corona, 
this secret of nature had yet to be unravelled, 
but it was to be fairly expected that the 
united and systematic endeavours of English, 
American, and Italian observers of the 
eclipse of 1870 would do something to settle 
the question. 

To describe the various hypotheses con- 
cerning the corona which have from time to 
time been set up by astronomers after view- 
ing one eclipse, generally only to be knocked 
down by other savants on observing the 
next eclipse, is here out of the question. 
Suffice it to say that it has been supposed 
—first, that the corona was altogether a 
solar phenomenon ;secondly, that it was none 
of it solar, but all due to diffraction or irra- 
diation ; thirdly, thatpart of the phenomenon 
is really caused by outlying zones of incandescent solar 
atmosphere, whilst a portion is to be ascribed to the 
action of our air; perhaps another portion to irradiation 
produced only in the eye of the observers. To give an 
idea of the singular differences existing between the 
drawings of the corona we give the following figures. No.1, 
copied from an illustration given in a pamphlet on the 
eclipse of December last by Professor Angello Agnello ; 
and No. 2, from the eclipse of 1868, as seen by Dr. Mayer, 
at Burlington, U.S. 

Let us next see in what way each of the four modes of 
attack was expected to force the capitulation of this 
citadel. In the first place,as regards the spectroscope, 
contradictory results been obtained in the former 
eclipses. Colonel Tennant, in India, observed that the 
corona, in the eclipse of 1868, gave a continuous spectrum ; 
whilst in 1869 Professors Young, Harkness, and Fickering 
in America, saw one or two bright lines in the corona 
spectrum. If, now, the Indian accounts were correct, the 











light from the corona is not due to reflected solar light, | 


for then the dark solar lines would have been seen, 
neither is it caused by incandescent gas, like that of the red 
prominences, for then bright lines would be seen, but it 
must be, in all probability, emitted from incandescent solid 
bodies, such as the clouds of meteors which we know 
circle in enormous numbers round the sun. If, on the 
other hand, the American observations are correct, the 
gaseous and self-luminous nature of the coronal matter is 
ascertained beyond shadow of doubt. 

The object of the spectroscopic observers was, therefore, 
simply to note the appearances presented by the spectrum 
of the corona spreading to a distance of at least the sun’s 
radius from the solar limb. None of the previous observers 
had determined exactly the position or wave length of the 
se line with exactitude, although Professor Young be- 

ieves that it coincides with an iron line marked 1474 on 
Kirchhoff’s scale. The methods adopted for catching this 
_ and ype hy down with accuracy were various. = 
uggins a registering scale, which he finds 
accurate and useful. Mr lode adopted the plan of 
directly comparing the corona spectrum with one of incan- 
descent hydrogen; I, myself, did the same with the 
iron spectrum, and Professor Winlock devised a special 
lan for mapping the position of the lines. Unfortunately 
weather prevented most of these plans from being tried. 

Dr. Huggins saw nothing |at Oran; Mr. Lockyer’s sta- 





tion at Catania was overclouded during totality ; whilst 
I was in a snow storm on Etna with all my instru- 
ments 5000ft. above the sea. Professors Young and 
Winlock at Xeres, and Mr. Burton and the Italian astro- 
nomer Fr. Denza at Agosta, however, luckily had a view ; 
they saw and ry the position of the green line, which 
really turns out to be 1474 on Kirchhoff’s scale. It extends 
all round the sun to at least 20 min. from the disc, and 
therefore plainly points out :—(1) That the corona is a 
solar phenomenon; (2) that part of the light is 


given off from a glowing gas. What the nature of | 


the substance may be which emits this singular light 
it is as yet impossible to say ; we may, however, affirm, 


in the first place, that it is probably not iron, because other | 
|sium, b and other lines; sodium, D; barium and iron, 


equally bright lines of iron are not seen ; and, in the second 

lace, we learn from the observations of Angstrém and 

oung that a similar green line is visible in the spectra of 
the aurora and the zodiacal light. Here a new field of 
interest at once opens out. Is the solar corona in some 
way connected with these other phenomena about which 
we know so little? Is the corona simply a gigantic solar 
aurora ? and if so, what can be the nature of this material 
which either occupies space or exists in the highest regions 
of the planetary atmospheres, and how is this substance 
heated so as to become self-luminous ? 

Thanks to the Janssen-Lockyer method, we need not 
trouble ourselves now with drawing, photographing, or 
observing the red prominences during a total eclipse. We 
can map them when we please. May we not with confi- 





dence look forward to a time when the green coronal line 
may be also seen when the sun shines brightly? Indeed 
this line has already been seen high up in a prominence 
by Mr. Seabrooke. It was nevertheless of the greatest 
importance on the occasion of the last eclipse to map the 
prominences immediately before or during totality, in order 
that the relation between the extent and position of these 
red flames should be compared with the outline of the 
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corona as sketched by trustworthy observers. And here 
one of the most satisfactory results of the late expedition 
may be mentioned. Mr. Seabrooke at Catania carefully 
mapped all the prominences existing on the sun’s disc thirty 
minutes before totality. Professor Watson, the celebrated 
astronomer of Ann Arbor University, drew the corona as 
it appeared to him at’ Carlentini, observing with a 2}in. 
refractor. On comparing the two drawings thus indepen- 
dently made a most interesting series of coincidences pre- 
sented themselves ; wherever on the solar disc a large group 
of prominences were seen in Mr. Seabrooke’s map there a 
corresponding bulging out of the corona was chronicled on 
Professor Watson’s drawing, and at the positions where no 
prominences presented themselves there the bright portions 
of the corona extended to the smallest distance from the 











sun’s limb. Hence the close connection between the great 
solar cyclones or storms which become visible to us on the 
edge of the sun as red flames, and the outlying portions of 
solar atmosphere which we term the corona is no longer a 
matter of doubt or surmise, but a conclusion founded upon 
observational proof of the most convincing kind. 

To sum up the results of the spectroscopic observations 
as regards the chemical nature of the corona, prominences, 
and chromosphere, we have the existence of the following 
bright lines and substances proceeding towards the pho- 
tosphere :— (1) Corona (possible new element), green line 
(1474); (2) prominences, highest portions, hydrogen, F, C 
near G (2796); (3) —— lower portions, h; (4) 
chromosphere (possibly a new element), near D; magne- 


several lines. 

The next set of observations are those made with the 
polariscope. These have for their object to ascertain how 
large a portion, if any, of the light from the corona is 
polarised, and therefore reflected sunlight. Now as 
no dark lines had been seen in the corona spectrum, we 
might feel inclined to assume that the coronal rays con- 
tained no reflected sunlight, but Mr. Lockyer has pointed 
out cogent reasons why, as my observed, the fine dark 
lines in the sunlight would probably not be seen in the 
corona spectrum. If, therefore, the polarised condition 
of the coronal light were ascertained it would go far to 
show that the faint continuous spectrum of the corona was 
due to reflected sunlight. Such proved to be the case; for 
Mr. Raynard at Villasmondo, Mr. Peirce, 
jan., North of Catania, and Mr. Ladd 
in Spain all observed strong radical 
polarisation in the corona. 

Next we come to the results of pho- 
tographic work, perhaps the most in- 
teresting chapter of the whole. It is 
clear that any impression produced upon 
a photographic plate by such a pheno- 
menon as the coronal light is of the 
greatest possible value as a true record 
of its extent and distribution. — 
once before has a satisfactory photogra; 
of the corona been obtained, b r. 
Whipple at Shelbyville, Kentucky, in 
August, 1869. Hence great preparations 
were made both by American, rs 
and Italian observers to photograph the 
pbenomenon in December last. The 
American photographers in Sicily saw 
nothing, and obtained no picture; the 
well-known photographer Dr. Vogel, of 
Berlin, was with me on Etna in a snow- 
storm; at Oran no photograph was ob- 
tained, but at Syracuse, thanks to the 
energy and skill of Messrs. Brothers and 
Fryer, at any rate one perfect photo- 
graph of the corona was secured, and the 
results to which this single photograph 
may lead will in themselves repay for 
the expense and trouble of the expedi- 
tion. 

The first important fact which this 
negative reveals is the actual existence of 
dark, nearly radial bands shooting out 
from various portions of the sun’s disc 
through the luminous portions of the 
corona; the second fact which it records 
is that a distinct chemical action is ob- 
served on the plate, extending in certain 
directions from the sun’s disc to a dis- 
tance which we should previously have 
conceived to be incredible, viz, more t two solar 
diameters! These two facts are quite new, and as entirely 
unexpected as they are unexplained. 

Lastly come the sketchings and drawings, a class of ob- 
servations with which it is most difficult to deal, because 
they are less precise and definite, and, therefore, more 
liable to error. According to the instructions, the 
sketchers — situated at different as well as the same 
station—were to draw the corona in the same way, usin, 
similar telescopes. So that if two men—oue in Spain an 
the other in Sicily—were to draw the streamers or dark 
radial bands in actually the same positions on the sun’s 
disc, we should be convinced that these appearances were 
truly solar, and not produced either in our own atmo- 
sphere or in the eye of the observer. Whereas, if two 
sketchers — drawing independently at the same place— 
drew pictures which were identical, but different from 
those drawn ata distance, we should infer that the rays, 
&c., were not solar, but due to our air; and if even the 
pictures of the neighbouring sketchers differed, we should 
fairly conclude that the difference in the drawing was due 
to some effect produced in the eye of each observer. It is 
difficult, not to say impossible, to estimate truly the differ- 
ences in the drawings without careful scrutiny. Still, we 
have good evidence to show that the sketches made in 
December last, even from the same locality, exhibit differ- 
ences at least as marked as those drawn on former occasions 
Dr. Macdonald, on board the Lord Warden, off Catania 
saw eight rays ranged with perfect symmetry. Captain 
Brandreth, on the same ship, saw only two elliptical hoops 
crossing each other at right angles. Captain Cochrane, of 
the Caledonia, saw, besides the ring, a complicated stellate 
figure with rays of nearly equal length; whilst Mr. Dexter, 
at sea, between Catania and Syracuse, saw only one ray of 
great —— From the differences between these sketches 
we should therefore conclude that a part of the phenomena 
of the corona have a subjective origin. : 

Under these circumstances it would seem as if these 
sketches of the several appearances of this singular pheno- 
menon were not of much value for recording the physical 
outlines of the outermost portions of the corona. The 
permanent impression on sensitive plate can and must 
always be substituted for the transient one on the 
retina. Still there are certain parts of the corona ex- 
hibiting structure to the eye which ge never 
can be reproduced by photography. us, a lami- 
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nated structure similar to that well known to exist in 
the heads of comets was plainly seen in the bright por- 
tions of the corona by Professor Watson, and this may 
prove to be a most essential feature of the coronal light. 

Until all the various observations of the “ Anglo- 
American Eclipse Expedition of 1870” are collected 
together, and the numerous drawings compared, it is im- 
possible to form an opinion as to the exact conclusions to 
which they may lead; enough has, however, been said to 
show that this expedition, undertaken and carried out 
under difliculties (not to say dangers) such as few have 
encountered and surmounted, has succeeded in the great 
object of its mission, and that man’s knowledge conceruing 
the great luminary which supports our life and being is 
more complete than it was before the hundred seconds of 
darkness fell on the face of the earth at 2 p.m. on the 22nd 
of December, 1870. 


BRITISH IRON AND STEEL IN THE UNITED 
STATES. 

Tue time has now arrived when the British iron trade, cer- 
tainly in its high-class blast furnace department, may look 
forward to a sensible participation in such benefits as have issued 
upon the late legislation in Washington upon the foreign tariff 
question. It will be recollected that, after an unprecedented 
amount of debate, the Tariff Bill had to be shelved for the 
session. Lobbying was employed to 
an unexampled extent ; yet the iron and steel interests were not 
generally successful, and the opposition of the freetraders was so 
far successful. A friend, however, was found by the steel men 
in General Shenck, the Chairman of the Ways and Means Com- 
mittee, who introduced the Tariff Bill. By him there waa ap- 
pended to the Internal Revenue Bill an addendum which proved 
quite a little tariff bill in its way. As passed the. addendum 
enacts that on and after the 1st of January, 1871, the duty upon 
pig iron shall be 2 dols., not as heretofore nine dollars a ton; and 
that cast scrap shall be six instead of eight dollars. General 

sutler, who, by a narrow majority it is true, succeeded in getting 
the House, when they had the question before them during the 
Tariff Bill discussion, to adopt an amendment fixing the duty at 
five dollars, has not been able to maintain the “advanced posi- 
tion” he then gained. The American blast furnace proprietors 
are therefore still drawing an immense revenue from the tax- 
payers to enable them to carry on their industry at an enormous 
profit. A fair profit Mr. Wells has shown they could realise 
under good management with a protective duty of even three 
dollars. 

In the new duty upon pig iron the American ironmasters will 
get what they were prepared to accept—indeed what they sug- 
gested ; and suggested, doubtless, in the interest of steel rail 


It was stopping the way. 


making. But they will not get what they wanted in respect of 
the duty upon the finished article. They asked for 14 cents p 

pound. They have to be content with 1} cents, andmakethe best 
they can of the loss of the 23s. a ton, which the dift :ence re- 
presents. A fortnight hence the duties levied in the United 


States of America will be—upon steel railway bars, 1} cent. per 
pound ; and on all railway bars made in part of steel, 1 cent 
per pound: Provided, that metal cemented, cast, or made from 
iron by the Bessemer or pneumatic process, of whatever form or 
description, shall be classed as steel. 

In the article in Toe Evxcinecr of the 29th of April last 
(p. 255) we showed that Bessemer rails had, upon the admission 
of the American producers, been reduced in the New York 
market to 79 dollars, against at one time 150 dollars per ton. 
The present duty upon steel rails is 45 per cent. ad valorem. 
The duty to come into force with New Year's day will be a 
fixed import of 28 dollars per ton. If the American steel firms 
could have had their way they would have had the new duty £7 
aton. Such a tax would be less than the ad valorem duty 
upon 79 dollars, Did the American steel rail makers look for- 
ward to reductions upon 79 dollars in the selling price of steel 
rails, and hence a reduction in the duty if a fixed tax were not 
imposed ¢ or were they willing to allow a little set off if they 
could get a reduction upon pig iron? Anyhow they must have 
protection ; and a heavier protection than the largest consumers 
of steel rails, who were not interested in the making of steel rails 
in America, desired, If Commodore Vanderbilt, who upon his 
different lines uses one-fifth of all the steel rails imported into 
the United States, could not succeed in getting the new duty as 
low as he desired, he may yet be thankful for what he has got, 
and hope for more by and by. The difference is in his favour, 
and in the favour of the whole railway interest of the States, 
Legislation in future years will give them more help, 

Meanwhile the American steel rail firms ought to be able to 
drive a good trade with a direct tax upon the .product of their 
competitors to the extent of £5 16s, 8d. per ton, and a reduction 
in the duty upon the raw material to two dollars. These facts, 
together with the increasing demand for steel rails in the States, 
should make the steel rail trade “ look-up,” and no doubt account 
for the greater attention understood to be now devoted in that 
part of the world to the Bessemer process and to other methods 
of producing steel. 

In telegraph wire and in crinoline steel the American iron and 
steel masters have been very exacting. It has been enacted that 
with the new year round iron in coils three-sixteenths of an inch 
or less in diameter, whether coated with metal or not so coated, 
and all descriptions of iron wire, and wire of which iron is a 
component part, not otherwise specifically enumerated and pro- 
vided for, shall pay the same duty as iron wire, bright, coppered, 
or tinned, And that steel, commercially known as crinoline, 
corset, and hat steel wire, shall pay duty at the rate of 9 cents 
per pound and 10 per centum ad valorem, instead of as now 45 
per cent. ad valorem. Lobbying had not, therefore, been alto- 
gether unsuccessful even at the last moment. On telegraph 
wire the subisting duty is 85 per cent. The new duty will be 
2 cents per pound and 15 per cent. ad valorem. This will be an ad- 
vance of over 83 per cent., as foreign telegraph wire costs hardly 
4 cents per pound in the New York market, and pays 35 per cent. 
or 1 dol. 40 cents per pound. The proposed duty will be 
2 dol. 60 cents per pound. 

We may add that the duty upon railway bars, “ part steel,” 
will be one cent per pound. Quite enough. 

Happily the American legislators have an eye to the Western 
States and their requirements. Machinery for steam ploughs or 
steam towage on canals, “for two years,” is to be imported free, 
against a previous duty of from 35 to 40 per cent. ad valorem. 

The British ironmaster welcomes the alteration, such as it is, 
that is now coming into effect ; but he receives with much more 
satisfaction the news as to the constitution of the Congress 
whose legislatorial career will begin with the 4th of March next, 
though it will probably be the close of the year 1871 before any 





of seventy-four, and a full House of Representatives of 243 
members. This election the Democrats have reduced the ma- 
jority against them—in the Senate, from forty-six to thirty-six ; 
and in the House from 100 to thirty-five. With very few ex- 
ceptions every State had shown large gains for the Democrats. 
The Democrats, with one or two exceptions, are all “revenue 
reformers,” and there are at least forty Republicans from the 
West and South who are opponents of protection. Itis explained 
that of “freetraders, pure and simple, there are comparatively few, 
but the majority of the members want the ta-iff reduced, want 
prohibition and exclusion abolished ; will begin the'r work as 
soon as they go into office, and will not stop until they reduce 
the import duties far below their present high point. So elated 
(it is added) are the freetraders with the ‘prospect that some of 
them propose to begin work at the approaching (this) December 
session. Our shrewdest business men, recognising the inevitable, 
will soon begin to prepare for new tariffs.” Whilst there is 
hardly any reason to conclude that anything will be attempted 
in the short three months session now began, yet there is no 
doubt that “ Revenue Reform” versus “Protection” will now 
be the great question that will divide the two great parties in 
the States. Indeed, the presidential contest of 1872 seems 
likely to be between Grant and “ Protection” on the one hand, 
and Hoffman and “ Revenue Reform” on the other. Our iron 
and steel making districts have reason to welcome the enlightened 
attention which is about to be given to economic questions in 
the United States. Than those districts there are none in the 
old country likely to derive more benefit from the course which 
the future legislation of the New World is likely to take. 


MR. E. J. REED AT THE ROYAL INSTITUTION. 


Last Friday night Mr. B, J. Reed, 0.B., lectured at the Royal 
Institution, in presence of an overflowing audience, on ‘* Certain 
Fallacies Connected with Ships and Guns.” Sir Henry Holland, 
Bart., M.D., F.R.8., presided. 

Mr. Reed said that in his lecture he intended to speak more 
especially on the subject of the stability of ships, because much 
attention had of late been drawn to this question in consequence 
of the loss of the Captain, and it was desirable that the real cause 
of the calamity should be known, that provision should be made 
against its recurrence. When a ship floats in still water she is sub- 
ject to two forces, namely, the downward force of gravitation, and 
the upward force of the resistance of the fluid, better known as 
buoyancy; these two forces keep the ship in a position of equili- 
brium, and while the ship is at rest they act in the same straight 
line. Suppose, now, some external force to incline the ship to 
one side, that side will be more immersed than before; there will 
therefore be a transfer of the force of buoyancy to that side; the 
force of gravity and the force of buoyancy will then no longer act 
in the same straight line, but in separate straight lines parallel 
to each other, and the distance between these two straight lines 
(which distance is technically known as the line G Z) represents 
the stability of the ship at the ag inclination. The longer the 
line G Z, the greater the stability of the ship. The turret-ship 
Monarch had very often been compared with the Captain, 
as a ship having the same defects, and in many respects 
the two vessels are the same. But in the Monarch 
the line of safety is up to an inclination of 40 deg. Forty-nine 
degrees is a very great and abnormal inclination for a ship to heel 
over, yet at this inclination the Monarch has a great deal of right- 
ing force, and the Captain none at all. What was the difference 
between these two ships, to cause their difference in stability? 
The ships were very much alike in all respects, except that the 
Captain had very low sides, whilst the Monarch had a high free- 
board. Owing to the lowness of the sides of the Captain, one of 
them was soon under water, and the more she heeled over after 
that the more did her buoyancy diminish, so she then had no 
alternative but to sink deeper into the water bodily, She had no 
side to increase her stability, so that when she heeled over she 
had no buoyancy to put in the water. All that he had said up to 
this point related only to a ship floating in still water, free from 
the action of waves, and under such conditions the Monarch, at 
28 deg. of inclination, was in very nearly as good a position as 
the Captain at 14 deg. All the time that the question of low free- 
board is not introduced the Captain was as stable as the Monarch 
under normal conditions. If the boilers and engines had been 
lowered in the Captain her centre of gravity would have been 
lowered, but Captain Coles had admitted, only the day before 
the ship went down, that the guns of any future ship of the 
kind must be higher out of water, and this was an argu- 
ment for raising instead of ae the centre of gravity. 


There are people who say that if the Captain had been 
ballasted at the time of her loss with the water ballast 
for which she had appliances on board she would 


have been in a better position. To a limited extent this was 
true. The curve of sta) ility of the Captain would have been in- 
creased by the water ballast, but is would not have been altered ; 
whereas, in some ships, such, for instance, as the Vanguard, when 
ballast isadded the curve of stability isitself altered and the safety of 
the ship very considerably increased. At one ti ne the stability of 
nearly all the ships in the navy used to be increased by ballasting, 
and the old-fashioned plan had been adopted in the case of the 
Vanguard. The same amount of safety could not be given to the 
Captain by means of ballast because of her low freeboard. Leav- 
ing still water out of the question, supposing the wind to blowa 
ship over, buoyancy will be stored up to force her back, and it is 
necessary to have a large reserve of stability to force her back, 
more especially when the ship is subjected to sudden squalls In 
consequence of her low freeboard the Captain had little stability 
under these conditions, There were people who complained that 
the buoyant spaces in the bottom of the Captain rendered her less 
safe ina storm. If the outer bottom of the ag ge had been re- 
moved she would have been « much worse ship, less safe in all re- 
spects ; if the inner bottom had been taken away it would have set 
free some air previously enclosed. Why shut-up air should 
have some mysterious influence which free air has not he 
could not for the life of him understand—he could not grasp the 
ideas of those who held such views—he had honestly tried to do 
so and failed. As regards guns, he had only five minutes left 
before the expiration of the time fixed by the managers of the 
Royal Institution for the delivery of lectures, so he must!compress 
what he had to say about guns into very few words, He thought 
guns were made of too weak a material, and probably no articles 
required to be manufactured of strong materials more than guns, 
The stronger material might have its faults, but careful experi- 
ments should be made to remove the faults. The plan of arming 
England with guns made of the weaker material he was very glad 
had been abandoned, but the Indian army was still to be supplied 
with such guns, and this he thought to be anerror. In the matter 
of guns he thought that sufficient importance was not attached to 
long range, especially in the matter of field artillery. Another 
fallacy, made more especially in regard to naval guns, was the idea 
that great accuracy is not necessary, because the ships themselves 
are in constant motion. If one error were present, that seemed to 
him to be a very strong reason for the abolition of all other errors 
as much as possible. He thought the whole of the English guns 
are defective in the matter of the length of the shot; out of 
twenty-five guns in the service only two fire projectiles three 
diameters in length; the longer the shot used the harder is the 


ship of the enemy hit, and the more powder will the shot carry. 
The reason that our shot cannot be made longer is that the guns 
are wade oi too weak a material to give long shot the necessary 
** spin.” 

The proceedings then closed. 





THE INSTITUTION OF CIVIL ENGINEERS. 
February 14th, 1871. 
CHARLES B, VIGNOLES, Esq., F.R.S., President, in the Chair. 


THE first paper read was *‘ On the Archimedean Screw for Lifting 
Water,” by Mr. Wilfrid Airy, Assoc. Inst. C.E. 

This communication was intended to supply information re- 
— the best form of the Archimedean screw, and its effect 
when laid at different angles of inclination to the horizon. After 
suggesting that the previous neglect of this subject was probably 
owing to the mathematical and practical difficulties attending the 
construction of screws in the ordinary way, viz., with the threads 
at right angles to the surface of the core, the author stated that 
he had adopted another principle of forming the spiral threads, 
which would simplify the work of construction, and produce a 
more efficient machine. This was to make the spiral threads 
on the natural and developable system. If an annualar piece of 
ecard, or tin, be wrapped upon a cylindrical core, having its 
edge retained in a oo an spiral groove on the surface of the 
core, it would naturally take up a fixed and determinate position, 
not at right angles to the surface of the core but inclined to it; 
and inclined to it at an angle depending only upon the inclination 
of the spiral groove on the core. The chief advantage of this 
spiral thread was that it could be made of a single flat piece of 
plate, and no work was required except to cut out an annulus, 
which when wrapped upon the core, gave at once the spiral sur- 
face ; whereas the threads at right angles to the surface of the 
core could only be constructed approximately by using a great 
number of small pieces, The developable threads also produced 
a more efficient machine than the threads of the usual form, as 
was shown by reference to tabular diagrams, 

The first set of experiments was made with models of screws of 
different spiral angles (the “‘ spiral angle” of a screw being the 
inclination of a spiral line on the core to the lines parallel to the 
axis of the core) having only one thread a-piece, and the results of 
these experiments were given on the diagrams ; but it was easily 
seen that every screw ought to have as many threads as ordinary 
workmanship and convenience wouldallow. This was also shown 
by reference to the results of experiment ; and it was concluded 
that to allow of easy fitting, riveting, and examination, the width 
of the chambers fora large screw should not be less than 18in. on 
the square. This condition was used to regulate the number of 
threads for the models for the second set of experiments. 

The second set of experiments was made on six models, whose 
spiral angles were 20 deg., 30 deg., 40 deg., 50 deg., 60 deg., and 

4 deg. ; the number of threads being varied from four to one. 
The models were successively inclined at different angles, and the 
water contained by each model in its different positions was 
measured by a measuring glass. These experiments formed the 
basis of the investigation, and it was deduced from them :— 

(1) That the quicker the spiral, the flatter must the machine be 
laid to produce its best effect. 

) That screws of quick spiral angle, when laid at their best 
angle of inclination, delivered a far greater volume of water per 
revolution than those of slower spiral angle when laid at their best 
angle of inclination. 

In order to ascertain the most economical form of screw, it was 
necessary to investigate the loss of power due to the internal 
friction of the water and the external friction on the gudgeons for 
each machine. This was done by calculation, aud the results were 
obtained numerically for screws of certain specified size, lifting to 
a height of 10ft. The frictional drawbacks thus obtained were 
applied to each machine when laid at its best angle of effect, and 
the efficiencies of the different screws were then calculated. The 
result showed that the machine whose spiral angle was 30 deg. was 
the most economical, but that the machine whose spiral angle was 
40 deg. approached it very closely. The best angles of inclination 
for these two machines were respectively 25 deg. and 30 deg. to 
the horizontal. In the most favourable case the useful effect of 
the screw appeared at 88 per cent., and it was concluded that, 
after making allowance for certain small losses referred to, the 
useful effect of a well-constructed! screw should not be less than 
85 per cent. 

eference was then made, by way of comparison, to other 
machines commonly used for low lifts, viz. : suction pumps, cen- 
trifugal pumps, open Archimedean sciews, scoop wheels, chain 
pumps, and Persian wheels ; and the paper concluded by pointing 
out the various advantages of the Archimedean screw, more par- 
ticularly as regards its durability, simplicity, and useful effect. 

The communication was illustrated by the series of models from 
which the results were obtained, and also bya screw 5ft. in length, 
constructed on the system of threads advocated by the author. 





The second paper was on ‘Centrifugal Pumps,” by Mr. D. 
Thomson, Assoc. Inst. C.E. 

In this communication a short sketch was given of the early 
history of centrifugal pumps, and it was stated that their practical 
introduction as useful machines dated from the Exhibition of 1851. 
The author attributed to the late Mr. J. G. Appold, Assoc. Inst. 
C.E., the principal merit of bringing them to such a stage of per- 
fection as to make them generally available. 

The practical rules of construction were thus stated :— 

(1) The arms of the fan were curved backwards, according to 
principles of construction which were explained by diagrams. 
The depth of the fan was one-fourth of the diameter, and the 
central opening for the admission of the water was about nine- 
sixteenths of the diameter. The space allowed in the case round 
the fan should be of ample dimensions. 

(2) The best duty was given when the speed of the peripliery of 
the fan exceeded the velocity of a falling body, due to the height 
of the lift, by from 6ft. to 8ft. per second. 

(3) A fan 12in. in diameter, and proportioned as described, would 
discharge 1200 gallons of water per minute. 

(4) If the diameter of the fan was varied (the speed of the 
periphery and the lift remaining the same), the delivery of water 
was increased or diminished directly as the square of the diameter. 

(5) When a centrifugal pump, properly proportioned, was 
worked by a steam engine, the duty that might be realised ranged 
from 55 per cent. in the smaller sized ay to 70 per cent. in the 
larger machines, of the power shown by the indicator diagrams. 

The theoretical principles on which the curves of the arms 
should be formed were explained and illustrated by diagrams, and 
easy methods were described of arriving at close approximations 
to these curves by ares of circles. The conditions under which 
centrifugal pumps could be most advantageously used were stated 
to be when the lifts were low, not exeeeding 30ft., and especially 
when the lift was also variable, as the centrifugul pump had a 
self-adjusting property, by means of which as the lift diminished 
the quantity of water discharged increased. The tabulated 
results of experiments made with centrifugal pumps for emptying 
graving docks at West Hartlepool and at Leith, thowell this self- 
adjusting quality of the pump, and generally illustrated the 
principles explained in the paper. 

Drawings were given of three different kinds of centrifugal 
pumps that the author had made, adapted for different circum- 
cumstances, and the special advantages of each were explained. 

A note was appended to the paper, embodying a theoretical 
investigation as to the statical height of the column of water that 
a centrifugal pump should sustain by a given speed of the fan, 
and this was shown to be expressed by the form 

§=982 7/7, 
where S = the speed of the periphery of the fan in feet per 
second, and 4 = the head of water supported by the pump in 
feet, no water being discharged. 

It was shown that, owing to the water exterior to the fan being 
carried round by fluid friction, the speed of the periphery must 
always be less than this, and in the smaller pumps it was found 
experimentally to be more nearly expressed by the formula 

S=8 Yi], 
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RAILWAY MATTERS. 


On the North Staffordshire the Potteries loop line and the 
Burslem branch are both in active progress. 

Ir is announced that the privilege of making payments in full 
on the shares of the Oude and Rohilkund Railway Company will 
be withdrawn on and after the 27th inst. 

A FINAL distribution to the bondholders of the South-Eastern of 
Portugal Railway Company and a further dividend to the general 
creditors, have, on the application of the official liquidator, Mr. 
John Ball, been sanctioned by the Court of Chancery, thus 
virtually closing the liquidation. 


A RIFLE shot was fired on Friday night at a train on the Jersey 
Railway as it was proceeding from St. Aubin to St. Helier’s. The 
ball struck the footboard of the compartment occupied by the 
guard, for whom it is supposed to have been intended. The shot 
was fired from a road at right angles to the railway, and the 
person who fired it must have been only a short distance off. 

THE directors of the Lancashire and Yorkshire Railway, in 
their half-yearly report just issued, inform the shareholders that 
they have entered into a contract for the purchase of the New 
Bailey Prison, Salford, which they require to enable them to ex- 
tend their goods station; and they have also entered into a con- 
ditional arrangement for adding to the premises at the Oldham- 
road goods station, by the purchase of the site of St. George’s 
Church, about to be removed to another locality. 


THE Lancashire and Yorkshire Company have agreed that £5000 
shall be set aside out of the balance after dividend for the widow 
of their late chairman. In enumerating the great services of Mr. 
Wilson during his office of dizector since 1846, and subsequently 
as vice-cbairman and chairman, Mr. Fielden mentioned that he 
had been mainly instrumental in working out the invention for 
consuming coal in place of coke by their locomotives, which had 
effected a saving to the company of £50,000 a year. 

THE numerous accidents which have happened lately have not 
only aroused the railway travelling public, but have excited the 
attention of the signalmen and pointsmen of the various railway 
companies in Yorkshire. A large number of the men in the em- 
ploy of the several railway companies from various parts of York- 
shire held a meeting in the Zion Schocl, New Wortley, on Fri- 
day evening. The feeling of the meeting was that the signal and 
pointsmen especially had to work too many hours, and it was 
determined that each board of directors be petitioned to shorten 
the hours of labour and increase the wages of this particular class 
of servants. 

Mr. Bass, M.P., at the Midland Railway meeting on Tuesday, 
tried, but tried in vain, to induce the shareholders to take into 
consideration the long hours during which their servants are 
employed. Amid considerable interruption (says the Leeds 
Mercury) Mr. Bass proceeded to give instances of men being kept 
on their engines, up to so late a perio! as last month, for from 
twenty-three to thirty hours, and contended that the company was 
thus paying for labour which, being kept up to such a stretch, 
could not be of the best character; that their engines were being 
subjected to too great a wear and tear; and that, for the sake of 
the public safety, the hours of labour of their drivers should be 
reduced. He moved that the directors appoint a committee of the 
whole board to consider the question he had raised. The motion, 
on being seconded, was put to the meeting and lost.-—Pall Mall 
Gazette. 

On New Year’s Day Lord Mayo opened the Goalundo Extension 
of the Eastern Bengal Railway, which supplies the great missing 
link in the chain of railway communication between Calcutta and 
Eastern Bengal. The extension has been some five years in course 
of construction, having to cross the Goraie river, the deep and 
treacherous stream which carries off to the sea the main body of 
the waters of the Ganges, an obstacle requiring no small labour to 
overcome. The Goraie Bridge roudway is laid across transverse 
girders, resting on seven pairs of cylinders, having to bear the 
pressure of a volume of water some 90ft. deep, and which have con- 
sequently been sunk in the bed of the river for a distance equal to 
about two-thirds of their height above it. There are eight spans, 
each about 180ft. long, and seven longitudinal girders on each 
side, each weighing 160 tons. The extreme length of the bridge 
is 1600ft. 

THE morning express for London, leaving Stourbridge at 6.15 
a.m., had a narrow escape on Friday morning. It runs from 
Stourbridge to Kidderminster without stopping, and passes 
Churchill, an intermediate station, at thirty or forty miles an hour. 
As it ran through this station there was suddenly a tremendous 
lurch, and the engine and carriages passed over an obstruction 
which seemed about to throw them bodily over. The few occu- 
pants of the train were greatly alarmed, expecting every moment 
the carriages would leave the metals, and tilt down the embank- 
ment. Fortunately the whole of the train kept the road, and it 
was brought toa stop on Churchill viaduct. The wheels were 
found clogged with cotton waste, and it turned out that a large 
bag of this material had fallen from a train passing on the other 
line right on to the up track. The train had fairly ploughed its 
way through it, but it was evident that it had been in great danger. 
It took nearly half an hour to clear the wheels from the waste, and 
the train then proceeded on its way. 


THE directors of the North-Eastern Railway, in their report to 
the shareholders, state that, notwithstanding the considerable 
reduction in the passenger fares made at the beginning of last 
year, in comparison with the corresponding half-year of 1869, the 
traffic receipts have increased £210.067, the working expenses 
£102,129, and the net revenue £107,938. The directors congratu- 
late the proprietors on the sound and prosperous condition of the 
undertaking, though fully recognising that this large increase in 
the company’s business will necessitate a very considerable ex- 
penditure for additional rolling stock and sidings. The West 
Durham Railway'is now vested in the North-Eastern Company. 
Of the 166,666% £6 shares created at the last half-yearly meeting, 
156,663 have been issued ; the remaining shares, carrying interest 
from the Ist of January last, will be issued at £1 10s. per share 
premium to such shareholders as apply for them on or before the 
28th inst. The shares not taken up at that date will be disposed 
of to the public as opportunites offer. The trade of both the 
Hartlepools having outgrown the existing facilities, the directors 
recommend a considerable outlay in providing additional dock, 
siding, and other accommodation at these ports. A bill, which 
the directors propose to introduce in the present session of Par- 
liament will be laid before the shareholders, authorising the 
erection of bridges over the Wear and the Tees, and to construct 
ten miles of new railway in connection with the company’s exist- 
ing branches. These works will complete the coast line, and give 
Neweastle, South Shields, Sunderland, the Hartlepools, Stockton, 
and Middlesbro’ direct and convenient railway communication 
with each other. This and other bills provide for the execution 
of other works, one of which is the construction of a railway, 
with a dock, on the north bank of the Tyne, between Wylam and 
Scotswood. The directors state that they have tested by suffi- 
cient trials the application of the wedge principle to facing points, 
and the interlocking of points and signals, and believing that they 
conduce to the safety of the trains, they are adopting them over 
the whole of the railway. The absolute block system has been 
for some time in use at particular places on this company’s line, 
and the directors have given orders that it be tried on additional 
portions of the company’s railway, with the intention of deter- 





mining the best modes of working it, and if experience shows 
that the system is, on the whole, advantageous, of applying it 
still more extensively, as the circumstances of the traffic ma 
require. The dixectors recommend that the salary of Mr. C. N. 
Wilkinson, the newly appointed secretary, be £1000 per annum. | 
They also recommend that Mr. Cleghorn, the late secretary to the | 
company, be appointed a director. 


| the Wetamore Mills, of recent origin, construct a buildin 


NOTES AND MEMORANDA. 


CanaDa has now 2000 miles of telegraphic wire, and the number 
of her telegraphic offices is 675. The wires are carried on cedar 
poles twenty-five feet to thirty feet high. 

THE production of wool in California, in 1870, exceeded 
20,000,000 Ib. The average price was about 20 cents, the whole 
clipping being worth 4,000,000 dols. Itis estimated that 1871 will 
see an increase of 25 per cent. in the quantity produced. 

Tue size of the tracts of land under tea cultivation will be 
readily conceived when we .say that an acre, on which are 1200 
plants, will yield about 1200 pounds of dry tea yearly. Four 
pounds weight of green leaves are required to make one pound of 
dry tea. 

SIGNOR DE Luca, in some important remarks on the chemical and 
therapeutical properties of the thermal waters of the Solfatara of 
Pozzuoli, states that he has discovered the presence of arsenic in 
these waters ; and from experiments be has made he believes that 
they will become of considerable importance when applied, as he 
suggests, to various industrial suaniiaberen 

For mariue glue mix together gum sandras, } Ib. ; gum mastic, 
3 1b. ; and methylated spirit, 81b. When the g@ms are dissolved, 
add 4 lb, turpentine, and mix this with a hot solution of the best 
glue (to which a little isinglass has been added to clarify it), and 
filter through muslin. The marine glue will be impervious to 
moisture, and will not soften in any ordinarily hot weather. 


Tue British Medical Journal reports the publication, by Pro- 
fessor Gamgee, of a new and convenient mode of using sulphurous 
acid, the disinfecting qualities of which are universally known. 
Cold alcohol, the Professor asserts, will dissolve three hundred 
times its own volume of the gas; and a fluid possessing such 
powers of concentration cannot but be as efficient as it is portable 
and convenient. A few drops of the sulphurous alcohol in the 
bottom of a trunk will disinfect any clothing that may be put 
into it; and fungous germs, such as must in casks, &c., may be 
destroyed by the use of a very small quantity. 


THE Scientific American says that Dr. Reimann has lately com- 
municated the following, which will correct a very erroneous im- 
pression as to the use of phosphate of lime as a mordant :—‘‘ A 
thick, sirupy solution of phosphate of lime (bone ash) in hydro- 
chloric acid having been recently recommended as a mordant to be 
used after a previous sumaching of the goods, I find that, accord- 
ing to my experience, the phosphate of lime solution is altogether 
superfluous, since a sumaching with 4 lb. of sumac to 20 lb. of 
cotton is of itself a sufficient mordanting to fix aniline colours ex- 
cellently. The application of the phosphate of lime solution as 
a mordant for cochineal colours upon cotton is equally super- 
fluous.” 

PROFESSOR WAGNER states that the manufacture of iodine from 
Chili saltpetre already amounts to 30,000 lb. per annum. The 
method, invented by Thiercelin, for its reclamation from the crude 
material is as fullows:—The mother liquors, resulting from the 
manufacture of saltpetre, are treated with a mixture of sulphu- 
rous acid and sulphate of soda, in proper proportion, and the iodine 
will be preciptated as a black powder. The precipitated iodine is 
put into earthern jars, on the bottom of which are layers of quartz 
sand, fine at the top and coarse at the bottom; from this it is re- 
moved by earthen spoons into boxes lined with gypsum, and a 
greater part of the water thus removed. It is sometimes sold in 
this impure state, or further purified by sublimation. 





days appointed. 


. . . | 
Some idea of the magnitude and importance of the lumber trade 


in the Upper Mississippi and its tributaries may be formed from 
the following figures :—The logs cut last winter measured in round 
numbers 100,000,000ft., or 20 per cent. less than the yield of the 
previous year. The stock on hand at the commencement of the 
season was 30.000,000ft., about the usual quantity. The St. 
Anthony manufacture accounted for 110,000,000ft., 15,000,000ft. 
were sent to market by river, and the balance not stacked was 
sold in Minnesota and Iowa, On the St. Croix and its tributaries 
73.700, 000ft. were cut, and this large figure is 40 per cent. below 
the production of 1868-69. With stock on hand 75,000,000ft. old 
logs, the total at the commencement of the manuf«cturing season 
was nearly 150,000,000ft. Of this amount 40,000,000ft. were un- 
attainable in the pineries; 75,000,000ft. were manufactured on the 
St. Croix, and at Hastings, Redwing, and Lake City, and the 
balance, 33,000,000ft., left for exportation. At Black River the 
logs scaled exceed those of the Upper Mississippi and its tribu- 
taries by more than 30,000,000ft. The Black River is thus at the 
head of all the districts on the Mississippi river. 


Nature calls attention to one of the most interesting and impor- 
tant trees of Sumatra, the camphor-tree, Dryobalanops camphora. 
This camphor attracted the attention of the earliest voyagers, and 
was then, as it is now, an important article of commerce 
with China and Japan, the people of those countries attributing 
to it extraordinary virtues and paying a high price forit. The tree 
grows to a height of 100ft. or 130ft., and forms a trunk 7ft. to 
10ft. in diameter. The quantity of camphor contained in the 
trunks is very unequal; the young trees appear to contain little or 
none. It is said that, on an average, about nine trees are re- 
quired to produce 100 lb. weight of crystallised camphor. It is 
obtained by cutting down the tree and dividing the wood into 
small pieces, in the divisions of which the camphor is found. It 
differs in the form of its crystals from the camphor of commerce, 
is harder, more brittle, and does not so readily condense. Great 
quantities are used by the Bataks for the preservation of the 
corpses of their chiefs. The trees are spread over a portion only 
of Sumatra and Borneo, and generally occur in localities into which 
commerce and civilisation have as yet but r. ro]? Not- 
withstanding the continued destruction of the trees, for the 
sake of procuring the camphor, no means are taken for the future 
preservation of the species. This camphor is seldom seen in 
this country, except in museums. The Chinese eagerly buy 


it in preference to the ordinary camphor—their owa produce— 
which they send in such large quantities into the European 
markets. 

*““'We'tt Try,” is the motto of the corporate seal of 


the city of Fall River, Massachusetts. The people have 


tried, and here are the figures of the new year to show 
what they have accomplished. The factories represent a 
capital of 6.740,000 dols., with 552,237 spindles, employ 


nearly 10,000 hands, and turn off about 133,000,000 yards of 
cloth per annum, while nearly all the territory within the city 
limits is thickly eevered with tenements and a more elegant class 
of residences, the latter of which are chiefly in the northern por- 
tion of the city. The pioneers in the movement were Colonel 
Richard Borden and Bradford Durfee— the former of whom is still 
living—who many years since began business with a limited 
capital in the Fall River Iron Company, and, by industry and 
good management, they were enubled, in the course of time, to 
begin the manufacture of ‘‘ prints” in the establishments now 

ing their names. One element of success which has marked 
the city has been that its manufacturers, instead of investing their’ 
profits in other securities, have used them in increasing their 
manufactories, and the same holds true as to other business, and 
the immense capital which is wielded is strictly within the hands 
of the citizens. They have at various times met with reverses, in 
the way of conflagrations and strikes, but upon recovering from them 
increased prosperity has been the result. The Scientific American 
says that during the spring the Granite Company will construct a 
new building of stone, which will set in operation about 40,000 
spindles, and give employment to 400 people; the Durfee Com- 
pany will build a similar building, Por the same number of 
spindles; the Stafford Company one of 30,000 spindles, employing 
300 people; the Merchants’, an extension of 27,000 spindles; ae 
ms) 
brick, just north of the Mechanics’ Mill, with 25,000 spindles, 
giving employment to nearly 300. 





MISCELLANEA. 

THE commissioners have at length decided to expend £4000 on 
a new landing-slip at Seacombe to supersede the present old and 
inefficient stage. 

Notice has been given that the Falmouth Company's cable 
having been repaired, direct submarine communication with Egypt, 
India, Singapore, and Java is re-established. 

THe Royal Commission on Scientific Instruction and the 
Advancement of Science have resumed their sittings at No. 6, 
Old Palace-yard, Westminster. Their first sitting was on the 9th. 

Mr. Bruce pleads waat of time and opportunity, and the in- 
completeness of the inquiry on the subject, in excuse for his non- 
introduction into Parliament of a measure on the pollution of 
rivers. 

THREE conductors in the service of the London Tramways Com- 
pany were committed for trial on Tuesday from the Lambeth 
police-court, for embezzling money which they had received from 
passengers in the cars, 

WE understand that the contract for laying the foundations of 
the New Law Courts has been signed with the Messrs. Dove, who 
tendered the lowest estimate. Labourers, we are rejoiced to 
observe, are already at work. 

Tue Royal Coal Commission met on the 7th in their committee 
room, House of Lords. We learn that the great question of the 
duration of our coal receives a satisfactory solution. In a few 
weeks the report of this commission will be presented to P arlia- 
ment. 

THE Eastern Steamship Company (Limited), recently registered, 
purpose establishing a line of screw steamers to trade between 
London and Calcutta, and have already contracted with the 
Barrow Shipbuilding, Company for four steamers of 3500 tons 
each, 

Upwarps of a hundred of the weavers employed by Messrs, 
Baguley and Driver, at the Canal Mill, Blackburn, have struck 
work in consequence of their masters having refused to abandon 
the ‘“‘steaming” process, which is held to be prejudicial to the 
health of the workmen. 

Mr. J. C. Buckmaster has been appointed by her Majesty's 
commissioners to deliver an address on the value of the exhibi- 
tion of 1871 and its bearing on industria! instruction, designed 
particularly for the working classes in all the large towns of the 
country which express a desire to have it. 

Dr. Srennovuse, than whom few men have done more in 
chemical investigation, and in the practical application of dis- 
coveries, physical and chemical, to the useful purposes of life, has, 
by her Majesty’s direction, been granted a pension on the Civil 
List of £100, ** in consideration of his scientific attainments.” 

At the meeting of the San Paulo Gas Company (Limited) on 
Monday the report of the directors was adopted, and the chairman 
stated that every possible exertion had been used, both by the 
co \pany’s engineer and by the contractors, to insure an early and 
satisfactory completion of the works, and that the board had every 
reason to be well satisfied with the progress already made. 

DvurinG the week ending 11th February, the objects for the 
International Exhibition of 1871, consisting of machinery, scien- 
tific inventions, objects for education, earthenware, porcelain, and 
terra-cotta, were delivered in great quantities on the respective 
A detachment of Royal Engineers, as in former 
Invernational Exhibitions, has been employed in receiving the 


objects 


A PROS vs has been issued of the Val de Travers Asphalte 
Paving ¢ ny (Limited), with a capital of £100 000, in shares 
of £10, of which £25,000 is offered for subscription, the remaining 
£75 090 (pai: up) being taken by existing interests for the transfer 
of the 7 erty and rights. Mr. Callender, by whom the work 


hitherto executed in England has been successfully carried out, is 
to be the manager. 

Tue steamship Malta, of Liverpool, which has recently been 
supplied by the Birmingham Steam Boiler Company with their 
patent high-pressure safety boilers of 1000-horse power, proceeded 
to sea on Monday last to test them. She made the run to Holy- 
head, returning the same evening, and obtained during the whole 
trip an increased speed of 1? knots per hour, a result with 
which the owners expressed themselves highly satisfied. 

A RATHER singular invention, says Nuture, for remedying the 
actual want of fuel in private houses became very popular in Paris 
during the siege. They prepared cylinders of clay impregnated 
with bituminous substances ; these combustible cylinders were used 
like the ordinary charcoal which is necessary in Parisian cookery. 
The earthy matters, of which the proportion is not greater than 
necessary, remain in the furnaces like ashes left by the combustion 
of charcoal, It is stated that it is proposed to continue the use 
of this kind of artificial fuel. 

CONSIDERABLE excitement was occasioned in Durham on Tues- 
day by the falling of a portion of the castle. The point at which 
the accident occurred is situated about thirty yards up the bank 
from Framwellgate Bridge, and the portion giving way had the 
appearance of a buttress, curved ou. vards at the bottom for a 
few feet, and then rising straight upwards toa height of 40ft. 
Investigations had proved it to have been no part of the original 
buildings of the castle, but merely a narrow tower, erected, for 
some purpose at present unknown, about 150 years ago. 


WE understand that it has been arranged to reopen the Gnoll 
Colliery at Neath, which has been closed for upwards of sixty 
years, owing to the Gnoll estate having, during that time, been 
used for residential purposes solely, until a short time ago when a 
lease of the minerals was granted to Mr. Parsons, of Neath, and 
others. This has resulted in a limited company being formed by 
Messrs. Fearon, Clabon, and Fearon and Messrs. Shelford and 
Robinson, of London. The colliery is very favourably situated on 
the outskirts of the town, which will give it the control of the 
local trade. Its proximity to the South Wales rain line and to 
the ports of Briton Ferry, Swansea, &c., by rail as well as by 
river and canal, afford great facilities for shipment These com- 
bined advantages augur well for the success of the colliery. 

Mr. Hvcues, M.P., has supplemented his award of last week 
with a statement giving the reasons upon which he grounded his 
decision, from which it would appear that the wages question is 
settled till March, 1872, subject to one appeal after July next, 
which will have to be made without another inquiry, such as that 
which took place last week, but which will have to be made by a 
written statement which Mr. Hughes can consider without attend- 
ing the arbitration court. The award made by Mr. Hughes affects 
the wages of nearly 20,000 workmen. At the same time Mr. 
Hughes makes some very important suggestions, which are equally 
applicable to the whole iron trade of the country as to the North 
of England, and which, if they can be formed into a system, will 
have the effect, probably, of not only preventing a!l strikes, but 
of restricting the work of the arbitration court to the narrowest 
limits. Mr. Hughes remarks that a custom would seem to be ac- 
knowledged within certain limits by both employers and work- 
men, that for every rise of £1 in the selling price of manufactured 
iron wages should be advanced 10 per cent. in mills and forges, 1s. 
on puddling. He suggests that the board should formally acknow- 
ledge this scale by resolution, declaring that it is to be adopted 
in future. He suggests that an independent accountant should 
be employed to examine the masters’ contract prices, and if it 
should appear that iron had risen or declined during a half or 
quarter of a year, as the case may be, the wages should be made 
proportionate upon the basis suggested—a certain and self-adjust- 
ing scale. Mr, Hughes concludes: ** I cannot but fear that, uuless 
some such system is adopted for relieving the board of this part of 
its work, the great experiment which it is now working out may 
prove a failure, which would be a serious misfortune to the 
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country.’ 
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VERTICAL SECTION 








WE complete the series of wheel making machinery at Spandau 
with Plates 5 and 6.4 id - 

Plate 5 represents the machine for planing the wheel rims, 
constructed by Herr L. Sentker, of Berlin. The wheels, 
as they come from the machines represented in the previous 
Plates, are in this machine gen simultaneously on the three 
sides of their rims. The table, as before, is a rotary one, and 
is driven in a similar manner. The driving pulleys are carried on 
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PLATE 6. 


| a framework which forms an integral ——_ of the bed-plate of 
the entire machine. The middle spindle carries the cutter disc for 
shaping the outer periphery of the rim, and is adjustable in a 
horizontal direction for wheels of from 4ft. to 5ft. diameter. The 
spindles for the upper and lower flat sides of the rim are adjustable 
in —- > age a ; 7 and the oo in pear can be —s = 
as rovide for the varying ie to which the outer side (the 
wheel Nas supposed to be in the position it occupies when 





attached to a omnes is worked. All three spindles are driven 
direct by straps, and the table is, as in the other machines, driven 
independently. The cutter-heads make about 200 revolutions per 
minute and the table from } to 34 of a revolution in the same 
interval. The wheels as they leave this machine are fitted with 
their tires in a specially constructed machine, but previous to this 
the tenons of the spokes where they project through the rim are 
hollowed out, and the small wedges placed between the abutting 
ends of the felloes are removed, so as to allow sufficient play for 
the contraction of the tire. 

The machine for boring the screw holesin the wheel rims, 
which is constructed by Herr W. Wedding, Berlin, is shown 
in Plate 6. The construction of this machine is sufficiently 
indicated by the drawing. It was originally intended to use 
it for drilling the holes through the tire and into the wheel 
rim, and was, therefore, furnished with two different sized 
pulleys for the varying speed. It was found, however, that the 
feed arrangement, with a simple hand wheel, was not sufficiently 
epee so that one of the machines was fitted with a screw 
eed as shown. When the screw holes and countersinks have 
been drilled the wheels are finished with glass-paper, and the 
screws which fasten the tire to the rim having been inserted they 
are primed and painted. 





THE of peace being now considered good, a much more 
hopeful fouling begins to pervade the Belgian iron trade. The 
leading Belgian firms are anticipating a large demand for their 
iron in connection with the repair of the French lines, 


THE Export oF Inon.—The export tables for January show a 
large falling off in all branches of the iron trade as compared with 
the corresponding month of last year. In pig and puddled iron 
the decrease is £77,234; Holland is accountable for more than 
£39,000 of this, France for £22,000, and the rest must be charged 
to those indefinite consumers who come under the general title 
“‘ other countries.” There is only a deficit of about £9000 in the 
month’s export of bar and angle iron, and this is attributable to 
India. The exports of railroad iron in the month were less b 

t Turning to see how this large decrease is distribu 
we notice that the month’s exports to India were less by over 
£144,000 ; with Germany the decrease was nearly £39,000, 
with Austria, over £38,000; Chili, £18,000; Spain, £12,000; 
and “other countries,” nearl 000. As some com- 
pensation for this wholesale decline, we find an increase of 
£36,535 in the exports of railroad iron to the United States. 
There is nothing to show whet countries have taken the increased 
shipments of wire. The decline in hoops and sheets is pretty 
evenly distributed over all the countries enumerated in the 
returns. What used to be described as “‘ wrought of all sorts,” is 
now entered as cast or wrought, and all other manufactures, ex- 
cept ordnance, unenumerated. The decrease in the month is 
c ble chiefly to Indiaand Australia, The folly of mixing up 
cast and wrought iron exports in this manner ought to be apparent 
to all, but the confusion is rendered worse by the entire omission 


of castings. 
—_ Month of January. 
1 


870. 1871. 

Iron. £ £ 

Pig and ee oo co co co ce co 241,560 64,326 
Bar, yp HC. 2c ce oe ce oe ce 180,250 131,388 
ietbenl «. oo 00 6¢ 06 oc 0c co Se $11,811 
Telegraphio ditto: <. 1. : Sl 1] teens © bate 
Hoops, eo eo 182,111 $1 


sheets, dc. .. «. .. 1 
Cast or wrought of all sorts .. .. .. 182,087 162,162 
GRABER cc ce cc ce ts ce ce te =e 39,136 
Steel, unwrought.. .. .. .. «+ «» 57,841 49,571 
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ST. THOMAS’ FLOATING DOCK. 


In 1867 fa floating dock, designed by Mr. Bramwell, C.E., was, 
as our readers will remember, sent out to St. Thomas, West India 
Islands. General particulars of this dock were published in our 
impression for June 7th, 1867. Shortly after its completion the 
dock was sunk byan accident. It remained submerged forsome time, 
and has only recently been recovered. As the operation of raising 
it was an important engineering feat, we have much pleasure in 
laying the following description of the work before our readers :— 

Our illustrations show a portion of the harbour of St. 
Thomas, West Indies, where the floating dock was sunk by 
accident in 1867. Afterwards, during the great hurricane of 
October 27th following, the steamer Colombian and the sailing 
ship British Empire shared the same fate, both being wrecked at 
the end of the dock. Our first illustration is taken from a photo- 
graph obtained after the British Empire had been raised, and 
operations commenced for lifting the Colombian. The British 
Empire was raised in 1868 by Messrs. Wylie and Blaxland and 





Messrs. Murphy Brothers, 


The dock was built at Cardiff and sent out in pieces and fitted 
together at St. Thomas. It is §300ft. long, 100ft. wide, and 42ft. 
3in. high over all. ts gross weight is about 3600 tons, and it is 
of sufficient capacity to dock the largest steamers in the merchant 
service. In docking the Wye, belonging to the Royal Mail Com- 
pany, the accident occurred which caused the dock to sink in 
about 64 fathoms of water. Steps were at once taken to recover the 
dock by the company to whom it belonged, but progress was stopped 
by the great hurricane of October 27th, 1867, which also caused 
further inj to the dock by the Colombian and other vessels 
striking it. e funds of the company having become exhausted 
They wound up, and a new company was thenformed toprosecute 
the recovery of the dock, and they invited tenders for that pur- 

The tenders of Messrs. Wylie and Blaxland, engineers, 
on was those gentlemen working in conjunction 
with Messrs. Murphy Brothers, professional divers, of Turks 
Island. These parties undertook to raise the dock for £20,000, 
partly in cash and partly in bonds, and asked for no payment 
whatever unless the salvage was effected. The contractors, there- 


fore, ran a risk which we are happy ‘to find they have successfully 


esca) 
A was finally arranged and signed on the 5th May, 
1869, and shortly afterwards Mr. George , jun., A.L.C.E., 





under whose superintendence the whole operations were to be con- | supply of «ir being stopped when the water had all been forced 


ducted, proceeded to St. Thomas, and the work was commenced 
with vigour. An examination of the pontoons disclosed the fact 
that several of them could not be pumped out, as the top sides 
collapsed under pressure. It was then decided to use compressed 
air in the weaker pontoons, and an air pump which was at hand 
was set to work for that purpose. Mr. Blaxland, however, had 
larger air pumps made from his own designs. The defec- 
tive parts were discovered with the aid of the small 
air pumps and effectually stopped, although some of them were 
severe and very awkwardly situated for getting at. Rivets had to 


be (cut away and patches bolted on here and there. However, 
these preliminaries were satisfactorily finished, and to Mr. J. D. 
Murphy belongs the credit of having carried out, at a depth 
varying from 30ft. to 40ft., of these most difficult tasks. These done, 
and the large air pumps having arrived from England by the end 
of July, 1870, the pontoons were filled with air and the water 
pumps started. 


The dock then rose unequally and unsteadily, 





lurching over to one side, and it was found impossible to raise the 
lower side, as the compressed air passed over to the higher side too 
quickly for the rate of ory. A leaky pontoon was also dis- 


covered, and it eventually broke away from the girders and fell to 
the bottom. The dock was therefore again lowered, and it was 
decided to expel the water by means of compressed air alone, 
which had been proved by experience to be the best f= of pro- 
cedure. For this purpose there were three sets of air pumps 
employed, each set having three cylinders driven by two 
combined vertical engines and boilers of 5-horse and 7-horse- 
power respectively. The manhole covers on the pontoons 
were removed, and plates, to which were fixed iron pipes, 
were attached in their places. Through these pipes the 
water was expelled, the air being mitted ugh 
junction pipes from the main air pipes to the several chambers of 
the pontoons. By this means sufficient water could be displaced 
in about thirty-six hours to enable the dock to be started. As, 
however, the floats would not act, owing to rust and damage from 
collisions, the dock was very unstable. The floats also were full 
of water, which had to be expelled by compressed air, which 
operation was successfully carried out by . Blaxland. He 
drilled two holes in each float, introducing the compressed air 





through one which expelled the water through the other, the 








out. In order to make the bulkheads tight it was necessary to 
enter the pontoons, but the smallness of the manbole prevented 
the divers from entering them, so that Mr. Blaxland hit upon the 
idea of overcoming the difficulty by means of an air lock, which 
was made in about three weeks. It was attached to one of the 
pontoons, and Mr. Blaxland and a Negro labourer entered 
into its upper chamber, where, from the displacement of 
the india-rubber packing ring of the joint, and mismanage- 
ment of those outside, the two had a narrow escape of 
losing their lives. Fortunately they got out in time, the seeth- 
ing water fast following them, having rapidly reached above their 
waists. The defective working of the air-lock was, however, soon 
remedied, and its use was one of the principal appliances in enabling 
the dock to be successfully raised. The whole of the neces- 
sary work having been completed, early on the morning of the 3rd 
January last the air pumps were set to work once more, and were 
continued in constant operation until the morning of the 4th, 


when the dock again commenced to rise. By the morning of the 
5th the dock was fully raised, and on the afternoon of the same 
day was towed across the harbour by the steamer Titian to Long 
Bay, where it ‘was safely grounded in about 8ft. of water in the 
position shown inJour second engraving. 

From the few details given, none Fut those who have passed 
some time in the tropics can imagine the difficulties encountered 
by Mr. Blaxland and those connected with him in his arduous 
undertaking. We understand that one of the principal considera- 
tions in accepting the offer of Messrs. Wylie and Blaxland was 
the knowledge of the fact that Mr. Blaxland had previously filled 
the post of Chief Engineer of the Royal Dockyard, Havana, and 
was accustomed to conduct engineering work in a tropical region. 
We understand that he only had the services of, one me- 
chanic, formerly under him at Havana, the rest of the work being 
done by the Messrs. tony and a corps of negro assistants. We 
congratulate Messrs. Wylie and Blaxland and their co-contractors 
on the successful termination of a most difficult and dangerous 
work, and on the extremely simple and scientific manner in 
which it has been carried out; and we likewise congratulate the 
shareholders on the recovery of a most valuable property, which 
we hope soon to learn been repaired and is in constant and 
remunerative use, 
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HENDERSON’S PATENT PROCESSES FOR RE- 
FINING CAST 1RON, AND FOR THE PRUODUC- 
TION OF STEEL AND WROUGHT IRON. 


Tue following description, written by the inventor, of a 
process of manufacture now attracting a good deal of 
attention in the United States of America, possesses sufti- 
cient interest for a large section of our readers to deserve a 
place in our columns, We wish it to be clearly understood, 
however, that we in no way endorse the statements made 
by Mr. Henderson when they involve any apparent con- 
tradictions of the received theory of English metal- 
lurgists :— 

These inventions supply processes more effective and economical 
than the English finery and the German reverberatory furnace 
processes for refining cast iron; also, for making steel, of any 
desired degree of carburisation, direct from cast iron ; and for 
a wrought iron of the best qualities, without the manual 
abour > 

Heretofore the manipulations im the production ef refined cast 
iron, steel, and wrought iron, have been directed to removing, as 
much as possible, the impurities contained im pig iron by oxida- 
tion. The oxidising agents are, the oxygen of the atmosphere 
and flaxes rich im oxygen, which are usually ied at the melt- 
ing temperatures, in fineries, reverberatory furnaces, or in the 
Bessemer converter. 

The novelty of the new inventions consists in the employment 
of fluorine combined with oxygen. Fluorine is a more powerful 
agent than oxygen for the removal of silicon, and removes the sili- 
con and the greater part of the within five minutes of 
the beginning of the chemical reactions in the refining process. 
The sulphur aad carbon are next. acted upon, and removed in the 
order in which they arenamed. The fluorine and oxygen are so 
combined as to insure simultaneous action upon the iron, The 
best results axe attained when oxygen, fluorine, and titanium, or 
titanic acid, are combined. 


THE Parey@ Process ror REFINING Cast [Ron IY THE 
‘* CHILLS,” OB Pig MOULDS, USED a? Biast Furwaces, 


This process is very simple, and does not require any fuel, 
labour, or expensive apparatus; and there is no loss of iron, as the 
impurities go off in the form of vapour. The cost, in some 
localities, is less than one-twentieth of that of Knglish and Ger- 
man processes, and its effect is more thorough than 1s possible by 
those systems, 

The agents used are fluorine and oxygen combined. The fluorine 
is derived trom any fluorides; and the oxygen from any oxides, 
or substances containing or capable of evolving oxygen, which are 
adapted to use in the manufacture of wrought iron or steel. 
Fluorspar and pure rich iron ores are most available and economi- 
cal substances for producing these agents; and are iiueiy powered 
and mixed, and applied in the ‘‘ chills,” or pig moulds, by being 
spread over the bo.tom of the moulds. 

The iron, when tapped from the blast furnace, flows into the 
moulds thus prepared : the heat of the iron causes fluorine and 
oxygen to be liberated, and, by reason of the affinities of these 
substances for silicon and phosphorus, these impurities are re- 
moved in the form of vapour. The reactions in the ‘ chills” are 
similar to those of the beiling puddling process, and last about 
five minutes. The metal during this period is covered with jets 
of flame and smoke, The resulting metal, with respect to silicon 
and phosphorus, is as pure as wrought iron, 

It is preferable to use iron ores containing the largest amount of 
oxygen and the least silica and phosphorus; these conditions 
exist in some titaniferous iron ures, washed iron sands, specular 
ores, and the red hematites. When using the hematite ores, 
varieties that are the easiest to reduce to powder are preferred ; 
and the ordinary edge running apparatus, with cast iron rollers, 
revolving ina pan, is an excellent one for the purpose. The fluor- 
spar and powdered ore are passed through a sieve of not less than 
four hundred meshes to the square inch, and afterwards mixed so 
thoroughly as to appear to be one substance, in the proportion of 
one part of fluorspar to two parts by weight of iron ore ; and are 
spread one-fourth to three-eighths of an inch deep over the 
**chills ;” then the iron is run upon them so as to form slabs 
about one inch thick. Ordinary coke pig iron, smelted near Pitts- 
burgh, from a wixture of hematite ore and mill cinder, has been 
tieated by this process. The refined metal was afterwards 
puddled aud rolled into ‘* muck” bars, and once heated and rolled 
into merchant bar iron, The pig, refined cast, and wrought iron 
have been analysed by an analytical chemist im this city. These 
analyses are annexed ; also analyses of refined cast iron by the 
English finery apd G reverberatory furmace processes, 
and the highest standard qualities of English, French, Swedish, 
and Russian wrought irom, taken from Percy's Metallurgy and Ure’s 
Dictionary, are given for comparison :— 





? 








Pittsburgh | Patent refined 





coke pig irom. | cast iron. Bar iron. 
! 

Carbon (combined) ..| 0 2040 0 3613 Not deter. 
Carbon (graphite) 2° 7685 2° 5006 os 
Silicon oe oe 2° 3096 none none 
Slags (silicates) .. .. 0° 3623 0° 2988 Not deter. 
Phosphorus . . au 0° 4196 0° 1029 0°008F 
Sulphur.. ., +. or 1298 0 1269 00458 


Analyses of Foreign. Irons. 











oneli German reverberatory 
English refinery process. furnace process. 
Refined : Refined 
cast iron. Pig iron. cast iron, 
Carbon .. 3°07 Not deter. Not deter. 
Silicon ee 0° 68 4 66 0° 62. 
Phosphorus .. OTe Or 56: Or 50 
Sulpbur.. .. 0°16 0°04 0°03 
Silica \)Z2 e O° 44 
) a 
2 
Alumina ) * 





| 
| 








English wrought z French. Swedish. | Russian. 
iron, | Petin, Gaudet, Hoop L. |C CN D. 
Low Moor stamp. | and Co. | dias iia 
Carbon .. 6°016 07143 | 0°087 0°272 
Silicon .. .. 0° 122 — 07115 0°062 
Sulphur.. 0° 104 0°058 0° 220 0° 234 
Phosphorus .. 0°106 0° 050: 0°034 _ 








On comparing the analysis of the refined cast iron of the patent 
a with those of the English and German processses, it will 

seen that while the refined iron of the new process contains no 
silicon, that of the English’ and German processes contains 063 
and 0 62 per cent. respectively; and, compared as. regards phos- 
phorus, the German process reduces it from 0°56 to 0°50 per cent. 
or about 0°06 per cent., and the new process reduces it 0°32 per cent., 
or over five times@s much phosphorus is removed by the new pro- 
cess as by the other processes, The slags or silicates are 0°15 per 
cent. less than in the refined iron of the English finery process. 
The analysis of the patent refined cast iron, compared with that 
of the above English wrought iron, shows that, while the wrought 
iron contains 0122 per cent. of silicon, the refined metal contains 
none; and, compared as regards phosphorus, they areabout the same. 

The analysis of the puddled wrought iron made from the refined 
cast iron, by once heating and rolling the puddled or “muck” bar, 








shows a purer quality of iron than the most celebrated makes of 
Europe, produced from the purest ores with charcoal. 

The economy of using the refined metal, in saving of cost of 
labour, fuel, &c., for the puddling process, has been fully demon- 
strated by numerous trials. When all the advantages of the 
process are realised about one-half of the cost of converting cast 
iron into wrought iron can be saved; and there is an improvement 
in the quality equal to the difference between ordinary forge pig 
iron and charcoal iron. 

These advantages are : (1) Better quality, which is due to the 
purity of the refiued metal ; as g qualities of wrought iron are 
produced from it as from pig iron made from the best ores smelted 
from charcoal. (2) The refined metal being as pure as wrought 
iron, with respect to silicon and phosphorus, requires merely 
decarbonising, with less skiil to work it, and greater certainty of 
the quality of the product. (3) Large gaving in cost of produetion, 
owing to the shortening of the time of puddiing, which is caused 
by the removal of a large part of the impurities by the refining 
process. White refined iron is decarbonised in twelve to fifteen 
minutes, and a heat or charge of 5001b. is puddled in fifty-five 
minutes, ineluding time of charging, melting the iron, and stirring 
or puddling and ‘* balling,” and removing it from the furnace ; 
grey forge iron requires sixty-five minutes, and foundry iron about 
seventy mimutes; seven “‘heats” or charges toa ‘* turn,” or a 
day’s labour, are of easier accomplishment than five charges are 
from the pig iron from which it was produced ; the five charges 
now require ten hours. It is possible to obtaia with the patent 
refined metal, by employing three sets of workmen in twenty-four 
hours, instead of two sets, as is now customary, twenty-one charges 
in twenty-four hours, instead of ten charges; amd where all white 
metal is used, twenty-three charges may be obtained, or over five 
tons of wrought iron per day from each turnaee. Working in this 
manner, the production of any ironworks way be doubled without 
additional investment of capital and without additional cost of 
repai (4) Saving of fuel per ton of iron produced, amounting 
to nearly one-half, caused by increased production. (5) Reduction 
of general business expenses per ton of i) on, amounting to one-half, 
caused by increased uction. (6) Keduction of wages, 
by reason of the diminished labour, of 40 per cent. per ton 
of iron. (7) The puddling furnace sinders of the refined metal 
contain but about one-fourth of the phosphorus as compared with 
the cinders resulting from the use of pig iron; and, when 
smelted, produce better qualities of pig iron. 

The cost of refining is very l*.tle. Fluorspar sells at ten dollars 
per ton, delivered in Pittsbu.g by the barge load, in bulk, and but 
about 7U lb. are required ty retine a ton of iron ; the cost is nearly 
compensated by the saviag of the fuel and lime which would be 
required to reduce tue puddle cinders of the retiued cast iron to pig 
iron, as they contain very little silica, and will require less fuel 
and limestone ‘The residue of the fluorspar and iron ore becomes 
agglutina‘<u, and remains in the pig moulds, and is pure lime and 
deoxi@ised iron ore, and is available as so much iron ore and 
lime in the blast furnace. 

The cost of refining is :—For 70 lb. fluorspar at 10 dols. 
yer ton .. oo oo oe - on - +. 
The cost of labour for reducing fluorspar and ore to powder 


S1&& 


From this is to be deducted :— 
1st.—The value of the lime in the residue from the 
pig mould ; estimating the production of a blast 
furnace at thirty tons per day, this lime will be 
equal to about one ton of limestone, costing at 
Pittsburgh .. os a ee oe oe 
2nd.—The puddle cinder of the refined metal will 
contain on the average 20 lb. less silica per cwt. 
than pig iron puddle cinder contains; or, for 
furnaces charges using 3 owt. of cinder per ton 
of pig iron, it will be about 1800 lb. less silica 
charged into the furnace, requiring 3200 lb. less 
of limestone for fluxing it, which, at 3°00 dols. 
r ton, amonnts to .. oe a o- 
8rd.—Saving of fuel to reduce 4000 Ib. of silica and 
limestone oe ee oe 


dols. 


3°00 


4-20 


4°00 


11°20 
Or, for a furnace of thirty tons capacity, per ton .. ~ 


“03 perton 


Fluorspar is mined on a large scale by Mr. W. H. Wilde, of 
No. 304, Oiive-street, St. Louis, at Rosiclaire, Hardin County, LL, 
and is sold at five dollars per ton, delivered in bulk on board barges 
on the Ohio river. 

Titaniferous iron sands are found in Arkansas, and great quan- 
tities in the lower St. Lawrence, and in smalleramounts at various 
points to the south westward, along the valley of the St. Lawrence 
and the great lakes. There is a deposit at the outlet of Lake 
Huron, uear Sarnia, and there are considerable quantities along 
the north shore of Lake Erie. They are also found on the shores 
of Long Island and of Lake Champlain, in the state of New York. 

These iron sands are also found on the shores of Great Britain, 
and along the borders of the Baltic and the Mediterranean. 

Analyses of the Canadian and Long Island iron sands, and of 
titaniferous iron ore, or ilmenites, will be found at the end of the 
article. 


Leaving the total net cost, exclusive of royalty, but 


THe New Parent PROcEss FOR THE PRODUCTION OF REFINED Cast 
Inon, STEEL, AND Wrovucut Iron. 


This process differs from the “‘ process for refining cast iron in 
the ‘chills’ or moulds, used at blast furnaces,” previously de- 
seribed, in the respect that it is conducted in reverberatory fur- 
naeces, or apparatus where fuel is used, and better results are ob- 
tained. The refined cast'iron is+ purer than is possible to be ob- 
tained in the pig mould process, for the reason that the iron is 
kept fluid, and the reactions continue until all of the slags or sili- 
cates, phosphorus, and sulphur are removed, so as to produce cast 
iron alloyed only with carbon ; and the carbon may be progres- 
sively diminished to form high, medium, or low steel, or ail be 
removed, te form wrought:irom, im the one operation; and these 
results are obtained without the labour of puddling, or stirring 
the metal, during the conversion: the only labour required is 
‘balling ” the steel or wrought iron, when the conversion is con- 
ducted in furnaces wherein the temperature is not high enough to 
keep the metal liquid enough to be run from it. 

In the process I prefer to use titaniferous iron ores known as 
ilmenites, composed, according to published analyses, of from 20 
to 60 per cent. of titanic acid, the residue being, either wholly, 
or for the most part, oxide of iron. Ilmenite is found in great 
abundance in the state of New York, and in Canada, Norway, and 
elsewhere. This iron ore is preferred to all others because of its 
cheapness, purity, and the superior results obtained by its use, as 
compared with other oxides, It should be as free as possible from 
veistone and impurities, such as pyrites, cobalt, arsenic, and 
copper. The ore is crushed to powder, and mixed with fluorspar, 
and spread evenly over the sole or hearth of a reverberatory fur- 
nace, and the pig iron, or metal refined by the pig mould process, 
is charged upon it. When the iron melts reactions take place, 
which remove the silicon and silicates first, the phosphorus and 
sulphur follow in the order they are named, and the carbon is re- 
moved last. It is best not to allow the workmen attending the 
furnace to stir or work the metal during conversion, as the fluor 
spar and ore become viscid by the heat of the furnace by the time 
the cast iron melts, and, if left alone, will remain on the bottom 
of the furnace until decomposed by the reactions of the process, 
when they pass through the liquid iron as vapour and slag, and 
purify it more effectively than can be done by stirring or puddling; 
and the slag serves to protect the surface of the metal from the 
effects of sulphur in the fuel. The only labour that should be al- 
lowed is that of removing the metal from the furnace at the re- 
quired stage of conversion. 

It will be seen, by comparing the refined metal of this process 
with the analyses of that by the pig mould process, that they are 


analogous except that this metal contains no silicates nor graphite. 


—— 


| The refined metal of the pig mould process saves the fuel and time 
| taken for refining by the reverberatory furnace process, andshortens, 
about forty minutes, the time of producing steel or wrought iron 
by this process. In this process two workmen can take charge of 
five ordinary boiling puddling furnaces making steel, and six fur- 
naces making wrought iron, as the only labour necessary is 
| *balling” and removing it from the furnace. When making 
| highly carburised steel, ** balling” is not required, as the metal 
will be fluid quite enough to run from the furnace into ingot 
moulds. The economy of this process, as compared with puddling 
ordinary pig iron, consists in the saving of labour of eight work- 
men making steel and ten workmen making wrought iron, and in 
the superior quality of the result. The time occupied by the con- 
version of the refined metal into steel or wrought iron by this pro- 
cess is about the same as that usually taken in puddling pig iron. 
The ordinary oxides used for fettling are available in this process 
for producing wrought iron, but when steel is required it is pre- 
ferred to use ilmenites. 

Trials of this process have been made on a large scale at Pitts- 
burgh. No. 3 charcoal pig iron was charged in a boiling puddling 
furnace, previously prepared with a mixture of fluorspar and 
titaniferous ors, and samples were taken from the bath 
during conversion, which samples were found to be refined cast 
iron, steel, and wrought iron, varying with the amounts of carbon 
contained in them. conversions were effected without 
puddling or stirring the metal: the only labour was “ balling ” the 
metal, and removing it from the furnace. These samples have 
been analysed by Mr. W. M. Habirshaw, analytical chemist, of 
New York, and the analyses are ammexed. 

Also analysis of Sanderson’s and Krupp’s cast steel taken from 
Percy's Metallurgy, and of Martin steel made at Messrs. Cooper 
and Hewitt’s works at Trenton, New Jersey, given in Engi- 
neering, page’ 35\, May 20, 1370, are annexed for comparison :— 





|First sample refined|Fourth sample steel. 











cast iron, taken 40 taken 30 
minntes after fusion. minutes later. 

Carbon (combined) .. .. «« 27144 0°2172 

b Mie... we ow Traces None 
Slags (silicates) .. .. .. +e None None 
Silicon ce cc 68 oe os 0°0046 None 
Phosphorus .. «2 oo «os « 0°0349 None 
GUE ce ce ce ow ww ds 0°1073 Very minute trace 
THMEEEES ce ow te te oe Trace None 
Fluorine “7 ow ow « - None None 











The presence of sulphur in the refined cast iron is mostly due 
to sulphurets mixed with the fluorspar, which was used in the 
condition in which it was taken from the mine, without being 
** dressed,” as there was no convenience there for ‘‘ dressing ” it. 
Later experiments, with other kinds of pig iron, with impure 
fluorspar, show that, at the stage of the process where it is refined 
cast iron, the increase of sulphur from this cause amounts to 
01051 per cent.; which, with ‘* dressed” or pure fluorspar, would 
be 0°0022 per cent. of sulphur, for the cast iron of the foregoing 
analysis, instead of 0°1073 per cent. It will be evident tu the 
practical metallurgist that the refined cast iron, when treated 
with pure fluorspar, becomes steel when decarbonised below 1°90 
per cent. of carbon. 





Sanderson’s cast steel. Krupp’s cast steel. 





Carbon .. .e co oe oo Not deter. 118 
Reem 1s ce co ce ve 0°24 0°33 
Phosphorus... .. .. o 0°02 0°02 
Sulphur... .. .. . 0°05 None 
Manganese .. .. 0°03 Trace 
Cobalt (Nickel) .. _ O12 
Copper .. «2 «os oe _ 0°30 
Aluminum .. .. .. o 012 _ 





From the foregoing analysis it will be seen that the refined cast 
iron of the new process contains but one twenty-fifth of the silicon, 
and, notwithstanding the sulphur given to it by the sulphurets in 
the fluorspar, it contains less than one half the sulphur, and about 
the same proportion of phosphorus, as compared with the hoop 
L bar iron previously mentioned. This is the most celebrated 
wrought iron in the world, and is used exclusively for making steel, 
and sells in Sheffield at £24 per ton. The analysis of the steel by 
the new process shows, as compared with Sanderson’s and Krupp’s, 
that while the latter are alloys of carbon, silicon, sulphur, phos- 
phorus, manganese, &c.; the steel of the new process is practi- 
cally pure iron and carbon. 

In an article published in Nature, written by Mr. W. Mattieu 
Williams, one of the best practical authorities in England, it is 
stated: “*To make perfect steel, they take out all of these latter, 
and leave nothing but pure iron and carbon. Absolute perfection 
is not, of course, practically attainable in steel making, but it 
is approximated in exactly the same degree as the purification 
of the iron from everything except carbon is effected.” 


Martin Steel Boiler Plates. 











No. 1. No. 2. No. 3. 
Carbon .0: ve oo ov of 0-16 07120 | 07120 
Sulphur .. «eo o. oo os 0°003 0007 0°0u8 
Phosphorus .. .. .. .. | 0-189 0275 | os 
Manganese oo” ow 0e O144 0-72 0°058 
Silicon ws: we ov oo oe O74 0°026 0015 





It is stated that No, | was eight hours, No. 2 nine hours and 
three-quarters, and No. 3 thirty-three hours in the furnace. 

Better results will probably be attained with the uew patent 
process in-an wpparatus specially designed for it, or by adapting 
Eck’s gas reverberatory refining furmace, suelt as is now used at 
the Woolwich Arsenal in England for retinimg cast iron. Ticse 
furnaces: are reported by the English awthorities to be very etiec- 
tive, and economical as regards consumption of fuel: they state 
that’ but three and three-quarters cwbie feet of coal per hour is 
necessary for a furnace containing two tons of cast iron. A higher 
temperature may be maintained in this furnace than is now used 
by first heating the blast to 1000 deg. Fah. to 1400 deg. Fah. The 
silicious linings of the side and bottom of the hearth or sole of the 
furnace are covered with thin No. 28 sheet iron or cast iron 
plates of the refined metal of this process ; and the fluorides and 
oxides are charged upon them. It has been found that the iron- 
plates protect the silicious lining, until ajter the fluorides and 
oxides have become decomposed, and pass through the metal to 
the surface as vapour and slag, when the iron plates, being exposed 
to the hot metal, will melt and become incorporated with the 
charge. By this means large masses of refined cast iron or steel 
may be produced at the least cost. 

From the foregoing it will be clear to the practical metallurgist 
that an effective and economical process has been invented, by 
which the ordinary qualities of pig iron that contain phosphorus 
and sulphur become available tor steel rails, boiler plates, and 
other’ uses in engineering work ; and that the better qualities of 
steel for tools, &c,, may be J parr from good qualities of pig iron 
such as are now employed for the better qualities of wrought iron, 
but not available for steel, owing to the presence of sulphur and 
phosphorus ; and that better steel than any heretofore produced 
can be made from the best iron, such as the English Lancashire 
hematite pig iron and that produced from the pure ores of 
Missouri and Michigan. The steel from the new process can be 
made at less cost than wrought iron from the same qualities of pig 


iron. JAMES HENDERSON, 
New York, December 15th, 1870. 
Analyses of Ilmenites fom Bay of St, Paul's, Canada, by Profs 





Chandler, New York, 
Titanic acid ee ee os os 43°73 
Sesquioxide of iron oe oe oo oe oe ee 42°70 
Protoxide .. ee « o oe oe o - «6: 135 
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From Bay of Seven Islands, Canada, by Dr. T. Sterry Hunt. 
Titanic acid ° 84°70 


ee oe - - - * 


Protoxide of iron.. ee os ee oe oe - 49°77 
From Splitrock Tract, near Westport, New York, by Dr. Chandler. 
, Sesqui and protoxide of iron .. ee ee oe ee 64°12 
Titanic acid ee ee ee ee ee ee ee 34°90 
Oxide of manganese... ee oe ee oe os “98 


Titaniferous Iron Sands, from Canada, by Dr. T. Sterry Hunt. 
1 2. 3. 


Titanic acid.. ee oe 28°95 26°95 31°60 
sesqui 

Protoxide of iron .. os 56°38 and protoxide }46°90 46°31 
P of iron 

Oxide of manganese ee -- 110 e 110 1°35 


These sandsare from Moisie, Bersimusand Mingan respectively, and 
require washing, to remove silica or common sand, before being 
used in the new processes. 

Sands of Long Island, Analysed by J. G. Pohle. 
Metallic iron oe ° ee 





Manganese ee ee ee ee ee ae ee 1°42 
Oxygen ee +. ee ae . ee ee ee 26°67 
Titanic acid.. ee “4 ee ° ee os oe "38 
Silica and alumina eo ee oe ee os ee 1°95 
Trace of lime, and loss .. ee . ° ° "87 

100-00 

Analysed by Mr. Rene Cupper, Professor of the Museum of Natural 
History, Paris. 

Peroxide of iron .. oe ee ee ° ° ee 85°25 
Protoxide .. ° oo oe ee ee oe be 28°00 
Manganese .. oe oe eo *- es oe oe 172 
Silica oe oe ee oe o ee ee ar 28°00 
Titanic acid ee e ee ee oe ee ° 2°30 
Earthy oxide ° ee ° .- oe ee 2°20 
Alumina .. ee ee ee ee oe e 2°00 
Loss .. ° oe oe os “538 


These sands are reported to cost but fifty cents per ton, deli- 
vered 200 yards from the sea shore, They will require washing 
to remove the silica and earthy impurities mixed with them ; and 
this will add about as much more to the cost. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE WATER SUPPLY OF LONDON. 

Sir,—As this subject has recently been dealt with in a leader 
in your paper, will you permit me to state that it occurs to me 
that Mr. Hamilton H. Fulton has got a great deal to learn 
respecting the London water supply, or he could not have stated 
in a letter to the Times:— (1) “‘Frow careful investigation 
made by parliamentary committees it has been clearly ascertained 
that the quantity of water derivable from the chalk formation is 
totally inadequate. (2) If the quantity were attainable the 
depth from which the water would have to be pumped would be 
on an average above 180ft. to bring to the level of high water 
mark.” On two occasions only have parliamentary committees 
entered on an investigation of the practicability of supplying 
London with water from the chalk strata. In March, 1840, the 
first investigation took place before a committee of the House of 
Lords, the then Marquis of Westminster chairman, when evidence 
was given by the late Mr. Robert Paten, as well as by other 
witnesses, as to the practicability of supplying London from the 
chalk strata. 

At the close of the inquiry the committee offered no opinion 
whatever, but simply reported to the House “‘ that they have met 
and examined several witnesses, and have directed the evidence 
taken before them to be laid before your lordships.” In conse- 
quence of the evidence then given the chairman gave Mr. Paten 
an order in writing to make a trial well in Bushey Hall Meadows, 
near Watford, to test whether an abundant supply of water could 
be obtained. . 

In the autumn of 1840 the trial well was completed by Mr. 
Paten. The yield was carefully ascertained and reported upon by 
the late Mr. Robert Stephenson, then engaged in the construction 
of the London and Birmingham Railway, and proved to be so 
abundant that in two most able reports printed at the time and 
extensively circulated Mr. Stephenson earnestly advocated and 
vigorously defended this source for the supply of London. 

shortly after the well was completed the noble chairman was 
attacked by a fatal illness, and this no doubt was the reason why 
the committee of the House of Lords was not reappointed. 

In June, 1852, the second investigation took place. A matured 
plan for supplying the north-western portion of London with a 
constant supply of softened spring water from the chalk strata at 
Bushey Meadows, was then submitted to a committee of the House 
of Commons, the late William Beckett, Esq., being chairman. 

Although the evidence on behalf of the chalk strata was closed, 
the evidence of the opponents of the plan was not completed 
before Parliament was suddenly dissolved. Therefore the 
committee before separating simply reported to the House *‘that 
they had heard the evidence, without offering any opinion on its 
merits.” In neither case was the inquiry conciuded, and there are 
no grounds for the statement that any opinion was given by either 
committee adverse to the intended supply of water from the 
chalk. 

Lut the inquiry was not without its results. Since the evidence 
in favour of the chalk source was given and printed by order of 
Parliament, Canterbury has abandoned the use of water from the 
river Stour, and obtained in its stead a superabundant supply 
from a well sunk in the chalk. 

Hull bas abandoned the use of filtered water from the river 
Huil, and obtained in its stead an abundant supply from wells 
sunk in the chalk. 

The Kent Water Company, whosupply an extensive metropolitan 
and suburban district, have abandoned the use of filtered water 
from the river Ravensbourne, and obtained a most ample supply 
from wells sunk in the chalk. Here are three prictical instances, 
constituting new and irrefragable data, showing that spring 
water from the chalk not only can be but has been, abundantly 
obtained, and that it has superseded the use of river water. 

Portsmouth also has since resorted to natural springs flowing 
from the chalk, while Brighton, Croydon, and numerous other 
places, have been for more than forty years past entirely and 
abundantly supplied from the ehalk strata. 

We now come to Mr. Fulton’s second statement. Here the 
actual fact is that the level of the water iu the trial well at 
Bushey Meadows, when yielding nearly two million gallons per 
day, proved to be quite 130ft. above, and not 18Uft. below, 
Trinity high-water mark. At Bushey Meadows, therefore, 
in order to attain 200ft. above high-water mark in level the 
water would only require to be pumped up 70ft., and I 
am certain that in weil selected situations an ample supply 
of water from the chalk strata could readily be obtained the 
normal level of which, even when being pumped from, would be on 
an average far above, instead, as Mr. Fulton states, 180ft. below 
high-water mark; for water is now, and has been for some = 
past, supplied to extensive districts from two wells in the chalk, 
one situated to the north and one to the south of London. In 
level the water in the last-named well stands more than 230ft., 
and in the first-named well more than 400ft. above Trinity high- 
water mark. 

It is also well known that the New River Company derive a 
large portion of their supply from natural springs and from wells 
in the chalk, where the water attains a normal level much above 
Trinity high-water mark. 

Wi « respect tv the practicability of softening ninety million 
gallons of pure spring water per day, experience teaches that it 
would be at least as easy to soften this or any other quantity of 





spring water as it would be to filter the same quantity of river 

water, or of water impounded in open reservoirs derived from rain 

and melted snow draining off the surface of a large district of 

upland, such as Mr. Fulton has suggested should be brought from 

so long a distance to London. SamvurEL CoLteTr HoMERSHAM. 
19, Buckingham-street, Adelphi, Feb. 7th, 1871. 


COAST DEFENCE. 

Srr,—At the present disruption of continental affairs, and with 
a view to our own safety, it behoves all to be on the alert to de- 
vise the best means of making our island impregnable. Our coast 
defence is the point on which to devote all our energies. Once let 
an enemy land in any considerable numbers, devastation and ruin 
will be the lot of our towns and villages. The great question of 
defence lies between two methods, viz., the increase of our ironclads 
or the construction of forts. Enormous protection, doubtless, lies 
in both systems, butneither one of them, nor both collectively, can 
render us positively impregnable; for should our ships get dis- 
abled by their opponents or by storm, the enemy would have a 
good chance of landing troops in our unprotected harbours or on 
the coast where no heavy guns could be brought to bear on them. 
To meet this, our great source of weakness, Ijwould suggest a third 
method of artillery defence with heavy guns, which, to my mind, 
would, if properly carried out, render our coast perfectly impreg- 
nable. The system I propose is that of locomotive batteries. The 
idea may doubtless have struck others besides myself, but I have 
for a long time considered it, and feel so impressed of its value 
that I take the liberty of addressing you on the subject. The first 
thing to be done would be the formation of good roads along the 
coast. These I need scarcely say are most essential at present for 
the marching of troops and the conveyance of guns, &c. The cost 
of making good roads by levelling the hills and valleys, and forming 
embankments in the marshy places, would be a suai: item when 
compared to the millions spent on ironclads and forts. Once get 
the roads made, and the batteries are of secondary consideration 
in respect to cost. Whether a line of rails laid down of broad 
gauge, or a good macadamised road with ordinary tractivn engines, 
would be the bestit is for after expericnce to determine. In eithex 
case an ordinary engine, carrying armour-plate on one side to pro- 
tect it, would be sufficient to draw one of the largest guns made, 
and suitably protected with a shield, When under bat- 
teries would be detached from t..eir locomotives and turned round 
at right angles to their route, and the recoil would act in the usual 
way by tue guns running back with the carriages. In the case of 
rails being used the batteries couid be turned at right angles by 
means of a turntable or a curved line of rails formning a quadrant, 
placed at short intervals along the route. Depdts of coal, ammu- 
nition, &c., could be kept at stations on the road, say the present 
coast guard stations. If this means of defence were adopted 
numerous engines and batteries might be turned out in a month 
—or in time for the forthcoming grand review—suitable for 
present roads; and as the state of the roads progressed so the 
weight of each battery and gun, &c., might be i 

The manning of such locomotive batteries might be done by the 
at present comparatively useless coast guard service as regulars; but 
an army of volunteer engineers and aspirants to engineering 
would soon rush to join such a service as offering a far more in- 
tellectual employment than the monotonous drill of the rifle and 
artillery. It would also be the means of forminga wost intelligent 
engineer corps, of which the volunteer system is at present so 
deficient, yet which corps has proved to be tue main means of the 
German successes around Paris and other places. In conclusion, 
Sir, I consider the importance of the subject of coast defence a 
sufficient apology for my claiming a space to discuss it in your 
columns, Loco. BATTERY. 

Brighton, February 6th, 1871. 
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WHO INVENTED THE SHORT D SLIDE VALVE! 

Str,—Your review of Mr. Burgh’s book on the link motion, &c., 
mentions that Murdoch invented the long D slide, but who 
invented the short slide? It is generally heid here that it was 
Mr. Robertson, the engineer who built the Comet’s engine in 
1812, and that the Comet was the tirst engine fitted with a short 
slide. Mr. Robertson died within the last three years, at an 
advanced age. He was never rich, and for the last twenty years 
of his life lived on a pension granted him by the Clyde Trustees. 
A drawing of the Cowet’s engines is in Rankine’s ** Engineering.” 

Glasgow, 17th January, 1870. ENGINEER, 


THE INVENTOR OF THE STEAM WHISTLE, 

Srr,—Perhaps it is not generally known to the engineering public 
that Mr. Adrian Stepheu, the mventor of the stcam whistle, is 
still alive and earning his livelihood by hard work. Had he taken 
out a patent for so useful an invention he would now be in cir- 
cumstances of ease, if not of affluence. Is it right that the 
inventor of the steam whistle should be allowed to work for 
livelihood in his old age? Even as I write I hear its shrili note 
giving warning ol i S approach to a neighbouring station, reminding 
me that without this important addition to the locomvtive engine 
the lives of all who travel by rail would be placed in far greater 
jeopardy than they are at present. 

I merely draw the attention of your readers to the above fact, 
and I do so entirely on my Own responsibility, having been asked 
by no one to do so. Talking with a friend lately in the street an 
aged man passed us with a basket of tuvls on his back. Aiy friend 
remarked, ‘* That is the inventor of the steam whistle, whici is now 
used whenever a steam engine is erected.” ‘*Good gracious,” I 
cried, ‘* is this the way that talent is rewarded in Engiand ?” 

Merthyr Tydfil. W. RN. 


iis 


COMPOUND ENGINES. 

S1r,—I notice in your last issue a report of a paper read by me 
before the Edinburgh and Leith Engiueers’ Society a few wecks 
ago. The report has been sent up without my knowledge, and is 
so altered that I should never have suspected it to be mine if it 
had not had my name put before it. 1 cannot attempt to correct 
all its mistakes; I only wish entirely to disclaim their authorship. 
In reference to the last paragraph, however, I may say that 1 used 
the illustration of the *‘ Robert Lowe” simply to show that the 
efficiency of the steam in the cylinder was no criterion whatever 
of the real efficiency of the engines, i.c., of the percentage of the 
indicated horse-power usefully employed in propelling the vessel. 
In the two experiments referred to the steam pressure, cut-oif, 
and indicated horse-power being identical, the efficiency of tle 
steam would nevessarily be greater in the engines which made the 
smallest number of revolutions. But at the same time, the resist- 
ance of the vessel being the same, those engines were the best in 
which the indicated horse-power propelled the ship fastest, and 
this would be the case when the number of revolutious Was the 
greatest, or with the cranks at 90deg. The number of pounds of 
coal per indicated horse-power would be certainly smaller (exaetly 
in the ratio of the number of revolutions— 644 :574) when the 
cranks were at 135 deg.; but, as the revolutions may be considered 
to increase directly as the velocity, and the indicated horse-power 
to increase as its square, it follows that if the speed of the vessel 
had been the same in both cases the consumption per hour would 
have been less when the cranks were at 90 deg. 

Avex, B. W. Kennepy. 

apa ota Edinburgh, February 13th, 1871. 

[The report in question was forwarded to us by the secretary of 
the society.—Eb. E.]. —— 

QUARTE 2MAIN’S NATRIUM ENGINE, 

Sir,—Will you kindly permit me to seek, through the medium 
of your columns, the opinion of some of your readers who are 
practically acquainted with the nature and character of steam, aud 
the weight of boilers for generating it most rapidly (say for 1-horse 
power or 2-horse-power), that we may form some trustworthy 
comparison the weights of boiler and gas generator, and 








the,relative value of the power of steam and the gaseous matter 
generated by the composition fuel, to which, as several of your 
readers are aware, I have devo ed some att-ntion ? 

There is no desire to overrate the resuits given below, but we 
must also guard against undertaking them, as that might endanger 
the safety of those concerned in future experiments. I give the 
results of my last experiments made on the Ist of Feb., when the 
temperature of the weather was below zero. Attention is called 
to this because it establishes the practicability of obtaining a 
working pressure of several pounds force within a minute atter 
ignition, although the temperature of generator and cylinder was 
then but little above zero; and because the results obtained would 
have been considerably greater had the cylinder attained, during 
the combustion of the second charge, only one-half the temperature 
of the generator. It also contrasts strongly with the temperature 
of steam at corresponding piessures. According to Dalton the 
pressure at 40 deg. Fah, is about Soz.; at 100 deg.; 1 1b; at 180 deg., 
74 lb. ; at 212 deg., one atmosphere; and at 2504 deg., two 
atmospheres, or 30 ib, 

First Charge.—Two bars of composition fuel; weight, 5}oz. ; 
raised temperature in generator to about blood heat, or 100 deg. ; 
the temperature of cylinder not perceptibly raised above its cold 
state of about 40 deg. Made nine revolutions; highest pressure 
indicated, 15 1b, ; average pressure about 9 lb, ; time occupied from 
ignition of fuel to cessation of combustion, three minutes nearly. 
Effect produced equivalent to 

str. sq. in. in. Ib. 
2.3 > ee 
—- See = ks x 9 _ 0016 horse-power, 
3 min. X 33,000 
being *0008 horse-power per bar of fuel. 

Second Charge.—Three bars of fuel; weight, 7Joz.; raised 
temperature of generator to about 180 deg. or 200 deg., but no 
perceptible rise in temperature of cylinder. Made about sixty 
revolutions ; highest pressure indicated, ahout 40 Ib.; average 
pressure, about 25 1b. ; time oceupied in combustion, about 24 
minutes, A quantity of oleaginous and liquefied gaseous matter 
oozed through the flanges of cylinder during the combustion of this 
charge, alsoa quantity of gas escaped whica, of course, could not 
be estimated. It produced, however, an effect equivalent to 





= “O04 horse-power, 
00, UUU 


2° min, X 


or ‘0133 horse-power per bar of fuel; the difference in effect 
between each barin the first and second charges being equivalent to 


0133 





- 16} times, and due to increased temperature of generator, 


“0008 
the 


second cl being one-third the quantity which, in equal 












l nerated from a full charge of fu tnd 

g the pressure tu increase in similar ratio when the 

linder should have attained a temperature of 212 deg. 1 the 

generator 300 deg. Fah., it appears (from “U4 X 16 5 1 “Us- 

H.P.) that nearly a 2-horse power generator woulu u ed in 

buik a cy lider 45in. external neter, aud 12 or g 

of suificient strez to witistand a working ssure © it 
120 lb. or 150 Ib. ; weight of which your readers can re 

estimate for comparison with a one or two-huise po 





ihe weight or ge 






erator used in these experiments i 
rnal diameter, and lijin. long inside ; 4}in. 
nd 124in, lung outside, 





18 ¥4ln. int 


diameter, The cylinder is Zin, bore and 





Jin, stroke. 

























he cyiinder was opened immediately after the last charge, 
when no residuum was fuund biown over from th ven bars 
which had undergene combustion, ‘This is important m proving 
that a knowledge of the properties of force enabl:s us so to modify 
t during their action, that oue force can and will restrain the 
° , and render them subservient to our wents. Those who have 
experienced the failure « icir efforts through the « ng of 
the passages by residuum must vi ure with interest, as 
t places unuer our control as wer which, for socity 
é hand economy ln welgut e oF geheratlng appa 
ratus, far surpasses steam, and which now awaits pr aud 
enterprise to realise true Vaiue, ios ) limagine tuls com- 
position fuel to be ‘a species of rocket composition”. would 
profit by noticing a burning rocket and afterwards examine the 
case, see if it retains the residuum, and consider Whether the 
sparks produced are purely gasevus matter, or merely red hot 
particles of carbon, and which, if discharged inside an engine, 
what wouid be the upsiot ? W. QWUARTERMAIN, 
4, Little Harcourt-street, Bryanston-square, W. 
TRAMWAYS AND TRAMWAY CARS 
A ! miles of street tramway Dat een ¢ structed and 
opened in different parts of the metropolis; a I er of 
} miles authorised in tue parliame ns of 1509 1870 
are either Uulder construction or We collbenc it; ana 
| powers to lay a wuch higher agsregs of mil 8 than both these 
classes put tugether are being applied for in the present session of 
Parliawent, The authorised lies may be considered almost—if 
not quite—sufiicient to test fairly the applicability of the system 
to the metropolis and its udvantages; and we ven.ure to think it 





it unlikely that Parliament will grant any additional concessions 
of importance until the lines already sanctioned Lave been laid, and 
the system more theroughly tiicd than it has been as yet. 

The promoters of the bills that became Avts in 1560 and 1870 
have not shown remarkable activity in carrying heir powers into 
ihe three bills carried in the first of these years were— 
the North Metropoiitan, from Whitechapel to Bow; the Metro- 
politan Street, irom Kennington to Brixton; and the Pimlico, 
Peckhaim, ana Greenwich, trom Greenwich, via Peckiaw and 
Camberwell, to tue south end of Vauxhall Bridge. In the 
of 15/U these companies were granted powers to make important 
extensions, which emoraced tue principal thoroughfares on the 
outh-east of London, and, for the service of the north 
st of the metropolis, another extension bill was 





efiect. 


session 


south aid 
and 
passe d. 

Of the lines sanctioned in 1869, that in the east of London has 
been Open and working successfully during the greater part of the 
current ycar, from Whitechapel Church to Bow Bridge. 

Tne Metropolitan Street line has been open for a considerable 
part of the year from Kennington Church to Brixton Rise 
the extensions have been opened since from the Swan at Clapham 
to the Surrey end of Westminster Bridge. This system has been 
granted powers for extensions to Clapham Commou, and, in 
iixton, to Water-lane; also for a line in Upper Kennington- 

The Pimlico, Peckham, and Greenwich line was an ex- 
tensive system at the beginning, and much with 
the extensions granted in the last session. The company has been 
very tardy in getting to work. It is only within the last few 
weeks the first smail portion of the line has been opened for public 
traffic. 

The other already authorised lines, neither of which has, as yet, 
we believe, broken ground, are those of the London Street Cam- 
pany and the North Metropolitan Company. The lines of the 
one are from Park-road and Hampstead-road to Euston-road ; 
those of the other are much more extensive and importaat, being 
from the Bank, via Moorgate-street and City-road, to High-street, 
Islington ; Holloway-road, to the Archway Tavern, Highgate ; 
with a branch to the Seven Sisters’-road, at the Seven Sisters’-road 
station of the Great Northern Railway ; and another, dowa Park- 
road, to form a junetion with the London Street ling in Camden- 
road, with a duplicate, or loop line, from the Angel to the end of 
Liverpool-road. 

The tramways already opened may be fairly pronounced success- 
fulin different respects. They have provided smooth, easy, 
pleasant means of conveyance, in roomy, comfortable vehicles, 
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TRAMWAY CAR. 


CONSTRUCTED BY THE METROPOLITAN CARRIAGE jCOMPANY, SALTLEY WORKS, BIRMINGHAM. 
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As regards the interests of the ratepayers, the tramway companies 
have taken upon them the cost of paving with granite, and the 
cee, of large portions of the roadways in which they are 


The roominess of the vehicles, and the ease of their motion, as 
well as the ease with which they are entered and left, cannot be 
disputed. It is undeniable that they will carry a greater number 
—- in a smaller number of carriages, and that their passage 

ill be much less noisy. 

The tramway cars hitherto seen in London are by different 
makers, and vary in some of their details of ccnstruction and 
finish, but they are very much alike in their principal features. 
Some of the cars are from a celebrated firm in New York, others 
from Copenhagen, others again from Birkenhead, and a fourth 

attern is from the Metropolitan Carriage Company, Saltley 
Works, Birmingham. The we think equal at least, if not 
superior, in construction and finish to any of the others, and we 
ive illustrations of one of these carson p. 112, with which we have 
n favoured by Mr. H. Brown, general manager of the company. 


The caris 15{t. 3in, long inside, and 22ft. long over the platforms. 
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LONCITUDINAL 


It has « platform with canopy over and descending ladder at each 
end, the entrance being by a sliding door at each end of the body. 
The inside seats are cushioned, also the backs, and covered with 
Utrecht velvet. The outside seats are formed of laths, All the 
windows slide upwards, and are fitted with springs to prevent 
rattling. Above the windows are panes of ornamental ground 
glass. Ample ventilationis provided by small hinged windows under 
the outside seats, these windows being of coloured glass with an 
ornamental design. The body is lighted at —_ with two paraffin 
lamps, which also serve as signal lamps outside. A chain brake is 
rovided, which is worked from either platform. The wheels are 
ll’s patent, with teak discs and crucible cast steel tires ; 
and the bearing springs of india-rubber. The framing is of well 
seasoned oak and ash, and the panels of } aguas 4 painted and 
varnished and fine lined on the outside. The inside is varnished, 
except the roof, which is painted a pale green tint. The outside 
of the roof is covered with canvas rendered waterproof, and again 
covered with boards or slats, where the ngers ; and the 
outside is — with hand railings of hydraulic tubing. The 
ascending ladders are of iron of light but strong construction. 
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SECTION 


The imitation of the American cars by the makers in other 
countries is, we cannot but think, somewhat slavish. The same 
reason for a blocks instead of steel springs does 
not exist he: t has led to that expedient in America. There 
is no unalterable law to fix 30in. as the maximum diameter of the 
wheels, Three feet wheels and the adoption of steel springs would 
greatly improve the — lighten the draught, and give the 
poor horses a degree of relief they sorely need. The cars are, if 
we mistake not, 24 tons weight, without load. The width, 7ft., 
may be eS ne ee, 2 em he on 
standing as as passengers, but the on magistrates 
rule very properly that the cars are not to be allowed to carry 
more pe seats are — for, and a reduction of 
from to in the width, while it would materially reduce,the 
weight, would leave sufficient room to allow mgers to pass 
to and from their seats, and would leave as wide a space between 
their knees when seated as is allowed to passengers in our first- 
class railway <a. We should have cars well adapted to 
circumstances as chief merit, whether they are original in 
type or good imitations. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—MM. Xavier and Boyveav, Rue de la Banque. 
BERLIN. —Messrs. A. Asuzr and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers, 
LEIPSIC.—A.ruons Diizr, Bookseller. 
8ST. PETERSBURG.—M. B. M. Woxrr, 
MADRID.—D. JoszE ALCOvER, Editor 





Bookseller. : e 
Industrial, ove and Proprietor of the “‘ Gaceta 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 
_  PUBLISHER’S NOTIOE. 


With this week’s number we issue us a Supplement a Dictionary of 
Technical Terms relating to Iron, in German, French, and English. 








This Dictionary has been prepared with great care, and, we believe, 
will be found as complete as it is ible to make such @ work, 
Each number as issued by the Publi: will contain the Supplement, 


and Subscribers are requested to notify the fact to this office should 
they not receive it. 


TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to es 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be fi wded to their destination. 
Wo notice will be taken of communications which do not comply 
with these instructions. 

Letters addressed as below have been returned to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 

Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 

Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, 

Leeds; Mr. C. H. Vincent, 23, Windsor-street, Liverpool; Mr. N. W. 

Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, &t. 

re, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 

Mr. G. Alton, Station-street, Derby; Messrs. Marcus, and Co., 6, 

Palace-square, Manchester; Mr. BE. B. Julian, Bvesham; Mr. T. Morley, 

42, Castle-street, Carlisle; Mr. G. Clayes, 99, Collingwood-street, London; 
Mr. R. Andrews, Sta; Bristol; Messrs. Cubitt and Collin, 36, 
Parliament-street, London; Messrs. H. Mackenzie and Co., North London 
Ironworks, Islington, London, N.; Mr. W. Hardwick, 44, Union-street, 
Greenheys, Manchester; Mr. J. C. Norman, 96, Great College-street, London, 
Ah FP. W. Turner, Leighton, Buzzard; Mr. J. M. Curzon, Iron merchant, 

ster. 

E. B. M. (Stourbridge).—Many thanks for your letter. 

X. X.—In so far as we wnderstand your question the idea is new. Only 
extended experiment can test its value. 

J. G.—We cannot give you any further ivformation than what is conveyed 
in the paragraph in u 

C. J. L.—If we understand you rightly the patent is invalid, but it can only 
Se eee tee 

IxDIA-RUBBER Stop Cocks.—A correspondent will be obliged to any one who 
can tell him where to obtain one of Stock Brothers’ patent india-rubber cone 


stop cocks. 

J. A. AMAttock).—We cannot see that the plan you propose possesses any 
advantages. The only point gained is that the girder to be launched has a 
hill to run down, but it can just as easily be dealt with without the incline. 
The piers cannot be finished till the girders are up, which is a serious 


‘ect. 
R. 5. W.— We cannot see that any advantage whatever would be gained by 
the adoption of your plan. Very careful experiments have been made in 
venting guns in all sorts of ways with this result, that the highest velocity 
is attained with the vent put in about five-cighths of the length of the 
charge from the rear. 
J. R. (Market Harborough).— The passage in ** Tyndall on Heat asa Mode of 
Motion,” which you quote, is very ambi, so ambi 





9 80 9 that we confess 
we do not know what it means. If we take it in its literal sense, it is abso- 
lutely erroneous, because iron when stretched in the testing machine, does 
not become cold but very hot, so hot that any moisture on the surface of the 
bar flies off in the form of vapour. This fact is totally beyond dispute, 
being well known to every one who has used a testing machine. 

8. 8.--Your roof would exert a very considerable thrust on the sidewalls, It 
is, in fact, a segment of a circle without any tie rod. The design is not a 
good one, scientifically nor economically. A great portion of the arch 
carries not a particle of the load upon the roof. You do not require the 
arch and the rafters together ; either would be quite enough. Their combi- 
nation simply entails the useof much metal, without giving any p ting 
advantage. _ want to design a roof without a tie rod you must 
adopt a totally different principle. 

Sream Ore Stamps.— We have received a letter from Mr. Sinnock which con- 
tains a practically explicit denial of all the statements contained in Mr. 
Sturgeon’s letter, published in our last impression. Having said this much 
we feel that it is only necessary to uce the following passage from 

ir. Sin 's letter :—“ The matter of aliases is disposed of in the sumple 

Jact that ‘Simcock’ never was signed by me, and’in Tak ENGINeeER it is 

iously the compositor’s error, and the substitution of y for i, ori fory, 

in any name, if adopted, not constitute an * alias’ at all,” <A reference 

to Mr. Sinnock’s letter fully justifies our positors, the signature being 

very much more like “‘ Simeock” than “ Sinnock.” When will corre- 
ts learn to write legibly? 

J. 8. (Birmingham, )—Although your last letter is very different in tone from 
that rst written by you, we decline to publish it. It will suffice to state that 


unpleasant impression created by your first epistie. But, until you can 
succeed in writing altogether without a display of hostility of feeling evi- 
dently of a purely personal character, which cannot but be apparent to 
any one except yourself, we must decline to publish your letters. At another 
time we hope to discuss once more the whole subject af boiler wspection 
when we hope you will be so far able to control your feelings as to write a 
really valuable letter on a subject with which you are evidently well 
acquainted. * 

Errata.—ZIn our last impression, page 96, last column, line eight from top, 
Sor “no fewer than five,” read ‘no fewer than four,” and in fourth para- 
graph of the same article, third line from the end, for “‘ the fifth and last” 
read ** the fourth and last.” 

Correction.—In our “‘ Abstracts of Specifications,” in 
patent No. 2027, “ W. 8S. Wemby” should have read “ W. 











our last number, 
B. Winby.” 





HAYWARD TYLER AND CO.’8 PUMPING ENGINE, BROADOAK 
COLLIERY, LOUGHOR, SOUTH WALES. 
(To the Bditor of The Engineer.) 
S1r,—In the account given in your paper of 20th January last of the 
chi we su) : the Broadoak sid beset righ two 


have crept in w we are desirous should be it. Mr. Banfield 
is mentioned as etor instead of 1 » and is de- 
scribed as now 670ft. vertical height through 490 yards of hori- 
zontal pi whereas this is w © was constructed to do 


even 
raising the water 430ft. vertical through 250 yards of piping. 
Haywarp TYLER anv Co. 
84 and 85, Whitecross-street, St. Luke’s, E.C., 
London, 16th February, 1871. 


MEETINGS NEXT WEEK. 

Tae Iystrrvrion oF Crvit Enciveers.—Tuesday, February 2lst, at 
8 p.m. : (1) Discussion ‘On Pumps for Low Lifts”—and, time itting 
d) ** Account of the Balance at Pola on the Adriatic,” by Mr. 
ton E. Towle, of New York. 


Society or EnGineEeRs. — Monda’ Fe 
“On the Economics of Railway 


.—Monday, February 20th, at 
C.B. Evening meeting, Lik vhs a, 
pagey b+ . 4 ’ tary 


20th, 1871, at 
tenance,” by 


on “ The Organisation of our 
Forces,” by Lieut.-Colonel Leahy, R.E. 


Tue Encrveer can be had, by order, from any newsagent in town or country 
at the various rail: stations ; or it ¥ 
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STEAM PLOUGHING BY DIRECT TRACTION. 

Can any one of our numerous readers,whether competent 
engineer or intelligent, scientific agriculturist, lay his hand 
upon his heart and say truthfully that steam ploughing is 
exactly what it ought tobe inthis year of our Lord 1871? Can 
he say that it is invariably cheap, satisfactory, and efficient? 
That the process is unattended by worries or vexations? 
That it does a one objectionable feature ? that it 
leaves nothing w er to be desired, nothing to be im- 
proved upon or made better than it is? We trownot. If 
the art and practice of steam ploughing or cultivating the 
land, of, in other words, turning up and disintegrating the 
soil by the aid of the steam engine, were even approximately 
perfect, it would certainly not be possible, as it is now, to 
travel hundreds of miles by railway without seeing a single 
steam plough at work, while horse ploughs may be counted 
at a rate which gives about a horse and a-half for every mile 
travelled. Steam ploughing is not what it ought to be, very 
far from it, and this notwithstanding that an enormous sum 
of money must have been spent in the production of 
machinery for ploughing, and notwithstanding further- 
more, that a very a of energy and inventive 
talent has been devoted to improving | developing an 
idea from which much greater things have been expected 
than have as yet been obtained. If steam ploughing were 
what it ought to be, and what it may possibly yet become, 
the horse ae would take a place similar in every respect 
to that held by the horse power thrashing machine. 
It would become a thing of insignificance. But the horse 
plough still reigns supreme. We cannot find that Messrs. 

oward, of Bedford, or Messrs. Ransomes and Sims, of 
Ipswich, sell a plough the less because Messrs. Fowler make 
steam cultivators. In this branch of engineering we really 
do not get on at all, or; if at all then as slowly as the ever 
to be remembered snail which crept up a pole five feet eve 
day wight back four feet eleven inches and a-halt 
every night. 

The reason why more p is not made in extending 
the use of the steam plough is not far to seek. In the in- 
fancy of the art of steam ploughing the machinery, the 
ploughs, the ropes, the ee of the engineer and the 
agriculturist continually brokedown. Wecan call to mind 
when it took a fortnight to plough a ten acre field by 
steam, a cart and horse being kept the while constantly em- 
ployed in bringing broken things to the foundry and uew 
things to replace them back again. Instead of casting 
two nights a week, the particular foundry we have before 
our mind’s eye was kept always at work while the plough- 
ing was going on. Every night was casting night. When 
the engine was all right the Page a broke down; if the 
engine and plough held out the anchor gave in; and this 
sort of thing was not confined to isolated cases or districts, 
such as we speak of. Incessant failures of machinery 
threatened at one time to ruin the entire system and 
everyone who had invested money in the attempt to carry 
it out to perfection. All this has been changed. Plough- 
ing tackle does not break down now—at least not much. 
But still the quantity of land actually worked by 
steam, as compared with the quantity that ought to 
be worked by steam, is very insignificant. The reason 
is, firstly, that the apparatus required is too expensive; 
and secondly, that it is too unwieldy. Nothing in the 
range of mechanical science is more uncompromising than 
a set of first-class double engine ploughing tackle; get it 
once to work, and it will tear up ground at a fabulous rate, 
but the thing is to get it to work, to supply all its wants, 
and to satisfy the hundred and one little conditions of 
success without which it will not work at all. On large 
farms ially prepared, such tackle has done wonders. 
But, the verre I ay the bulk of the land in this country is 
not ially prepared, and the result is that the steam 
plough is not so popular as we wish to see it become. 

Thetask tobe accomplished by the steam ploughing engine 
is extremely simple. It consists in hauling an implement 
—be it plough or cultivator—backwards and forwards 
over, or rather through, a given surface of soil. There are 
two ways in which it can accomplish this purpose. It may 
draw the implement behind it, as a locomotive does a train, 
or it may remain at rest, and haul the implement by means 
of a wire rope. The first plan was that first proposed, and 
hundreds of inventions were made to adapt steam power 
to the uired p . The system was finally aban- 
dened, end traction by the aid of a rope took its place. 
An attempt is now being made to revive direct traction 
steam ploughing, and the attempt deserves, we think, to 
be encouraged. We are quite aware that in saying this we 
lay ourselves open to all sorts of charges of incompetence, 
ignorance, idiotcy, &c. &. But we nevertheless repeat, 
that in our opinion the attempt to plough by steam with 
direct traction deserves to be enco , and we shall 
endeavour as shortly as possible to show why. 

In the first place, then, the existing system is not so per- 
fectthatit hastoanything like the extent desirable supplanted 
horse labour. There is, therefore, a fair field for improve- 
ment on the existing system open to the inventor. The 
objections to the fixed engine and rope tackle are that 
the cost of the apparatus is, speaking broadly—if two 
engines are used—£1600, whi is more than many 
farmers can afford toinvest, The cost of the single engine 
and anchor system is less; but we believe it to be generally 
understood by the best informed people that the saving 
does not compensate for the loss of efficiency. In other 
words, that taking into consideration all the contingencies 
— aoe Page bate aye eh wher m me vagy he the 

oughing is concerned, to have two engines one 
Sadp aed on antes. Of course those who believe in the 
double engine system will tell us that we are highly com- 
petent judges, while those who believe in the single engine 

will ill us that we are grosaly ignorant In 
eference to the latter gentlemen we will assume for the 
sake of argument, and against our own convictions, that 
one engine and an anchor are better than two engines and 











no anchor. If, then, we haul the plough by direct traction 
We in one case ——- with an engine, and a rope, and 
the winding gear. In the other case we dispense with an 
anchor, and a rope, and the winding gear. In either case 
the saving in first cost must, other things being equal, be 
very large indeed. 

It will, of course, be urged—firstly, that an engine can- 
not be made to propel itself over the surface to be ploughed 
and plough at the same time in any legitimate way; 
and it will also be stated that even if the engine could be 
got to plough in this way the power wasted would be 
enormous. As a matter of fact, however, the engines used 
in the ordinary way have to get over the ground—and 
often very bad ground—before they can commence plough- 
ing. And the time spent in this getting to work consti- 
tutes a very serious argument against steam ploughing at 
all. A case, for example, came under our notice this 
winter, in which a set of double engine tackle was sent for 
to plough a large farm. The engines got within about 
150 yards of their destination. They stuck there, and, after 
the lapse of more than a week, they were dug out and igno- 
miniously d away by horses, and the land is now 
being ploughed by horse ploughs. There is not an ex- 

rienced farmer in the country who does not know that 
it is often next to impossible to get the engines on to the 
land in wet weather, or when there to work them along 
the headlands. Therefore the existing system is by no 
means free from the objection urged against the direct 
traction arrangement—to wit, that the engine could not 
traverse the field to be ploughed. The whole design 
of the modern ploughing engine is opposed facility of 
locomotion, the enormous weight of the winding gear, 
among other things, telling heavily against it. Such 
an engine is in no true sense of the word “ locomotive.” It 
can drag its unwieldiness from place to place, slowly and 
painfully, on good roads, but it is as different from the true 
road locomotive as a hippopotamus is from a gazelle. 

As regards waste of power, if it could be proved that all 
the power exerted by the existing engines was usefully 
employed, a great point would be made in their favour 
against direct traction; but is it a fact that it is 
all utilised? On the contrary, is it not certain 
that a very large proportion of the power is lost in 
driving the heavy complex winding gear, and in dragging 
the rope over the ground? “Oh,” it will be said, “the 
rope rs take up all that.” We never saw a steam 
plough at work yet that the rope did not bear on the 

und more or less heavily a great part of its length. 

en there is the friction of the anchor gear—not a trifle 
—to be considered. All things remembered, we think we 
shall rather over than under estimate the power actually 
utilised by most steam ploughing engines, when worked 
but in the ordinary way, and without special care, as 
being 45 to 55 per cent. of the indicated power of the 
engine. Again, the human labour incidental to steam 
ploughing with ropes is very considerable. What with 
anchor men, porter boys, drivers, and ploughmen, the staff 
required is very far from being small, as the farmer knows 
to his cost. 

Now, let us see what can be fairly urged in favour of 
direct traction. In the infancy of railroads the ro 
system of haulage was extremely popular, and precisely 
the same arguments were urged against direct traction by 
locomotives that are now used in speaking of steam plough- 
ing. One great point against the locomotive was the want 
of a good road to carry it. The moment that was secured 
the rope was abandoned. If a good road could be secured 
across and across fields to be ploughed, we do not think 
much rope gear would be sold. We submit that the dis- 
advantages of the rope system are so great that the rope is 
only used because there is not a road. If we put an ordi- 
nary railroad locomotive on the Queen’s highway, and 
started it under steam, it would excavate a species of 

ve for itself in about twenty seconds, A nice soft 

it of grass land is rather worse for the ordinary 
traction engiue than a firat-rate macadamised rvad 
would be to a locomotive. We should deserve all the 
bad names we would undoubtedly be called by a disgusted 
public if we submitted that an aay traction engine 
could be used to haul ploughs; but we do nothing of the 
kind. If we analyse the causes which would make the 
locomotive bury itself in the road, or the traction engine 
in the ploughed field, we shall find that they are similar in 
character. The engines would sink because there was not 
bearing surface enough for the wheels, But if the direct- 
traction ploughing engine was provided with wheels cover- 
ing a very large area of soft ground, the engine would 
be supported on them, and proceed with as much ease 
as a Canadian hunter traverses loose snow when he is 
mounted on cane-woven shoes, each about 3ft. long and 
13ft. wide. Given wheels equivalent in effect to snow- 
shoes and the thing is done; the engine will not plant 
itself in any ground in which it is proper to put a plough. 
The question then narrows itself to this—Is it possible to 
provide an engine which shall be of moderate weight in 
proportion to the power, and shall be fitted with 
wheels which will not sink deeply into a soft sur- 
face? The chances, we think, are that it is possible. 
Extreme lightness of engine will, however, be essential to 
success, Steam fire engines have been made which, weigh- 
ing but 30 cwt., exerted thirty indicated horse power. 
ithout going so far as this, it should be possible to pro- 
duce a direct traction ploughing engine weighing not much 
over 3 cwt. per indicated horse power. The bearing surface 
of the wheels must of necessity be so lange that weight 
need not be introduced to secureadhesion. A light engine 
of this kind could be made are oS —— in 
many jways besides ploughing ; it coul e corn to 
mow nae — pions manure ; it could thrash ; it 
could be used, in short, as a servant of all work. Can or 
cannot such an engine be produced? We hold that it can. 
So does Mr. Thomson, of india-rubber tire celebrity, and 
backed up as we are by his opinion, and that of many other 
a engineers, we san it is highly desirable 
that the of D irect traction should 
TT auibie enttaretens The idea is full of 


meet with all possible encouragement. 
Promise, Nothing but direct experiment on a considerable 
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scale, carried out in the fullest light of modern experience, 
can decide whether the promise will or will not be fulfilled. 


INDIAN RAILWAY GAUGES, 


Ir has been definitely settled that the gauge of the future 
railways of India is to be 3ft. 3in. No sooner were the 
recommendations of the Indian Kailway Gauge Commission 
made generally known than reports began to circulate as 
to what would be the final decision upon the subject. 
Although arguments were not wanted in support of both 
the gauges recommended by the different members of the 
comruission, it was, from a somewhat early date, pretty 
generally believed by those whose opiuions were most 
entitled to respect, that the settlement of the difference 
would result in a compromise; and some went so far as to 
fix that compromise at the exact mean between the two 
gauges respectively recommended. It is almost needless for 
us to remark here that auy compromise elfected merely out 
of respect to the individual feelings of the members of the 
Gauge Commission, would be opposed to principle aud good 
government, and it would therefore appear that one or 
other of the gauges recommended should be adopted, or 
some substantial reasons should be given, or at least be 
apparent, for the selection of any other gauge. It will be 
remembered that in our recent articles upon this subject 
we gave it as our opinion, based upon a consideration of all 
the circumstances of the case, that the existing broad gauge 
should be maintained for the extension of certain lines, 
and for other proposed new lines, in consideration of their 
military and political importance ; whereas what we styled 
“the secondary railway system” for Iudia, comprising lines 
uudertaken for purely commercial purposes, would amply 
meet all the requirements of trade, and the necessities of 
the country passed through, if constructed upon the nar- 
rower of the gauges advocated by the majority of the Gauge 
Commission—viz., 2ft. 9in. It will be seen that our 
arguments were based entirely on the decision—which 
at the time it was very generally believed had been | 
arrived at by the Indian Government—that there 
should be two gauges for railways in India, and that 
the commission was to determine upon the best gauge 
to be adopted for those lines which it might be determined 
to construct upon the narrower and lighter principle. This 
view of the matter was aiso clearly taken by the commis- 
sioners themselves, for Mr. Fowler, in his report, states at 
paragraphs 6 and 7 asfollows :—“ I now proceed toreport on 
the various important matters which have been referred to 
the commission, and to consider, first, the best narrow 
gauge to be adopted in India, in localities where circum- 
stunces justify a departure from the standard gauge of 
5ft. Gin.” The italics are, of course, our own, 

It now appears, however, that the new Indian gauge is 
to be taken up in supercession of, and not in additiou to, the 
existing gauge. That is to say, not that the lines already 
constructed are to be aitered to the new gauge, but that it 
will be adopted for all new lines hereafter to be constructed 
in India. This determination very much alters the con- 
siderations upon which our previous arguments were 
based; and although we did not then contemplate such an 
alteration of intentions on the part of the Indian Govern- 
ment, it will be clear, from the fact of our having depre- 
cated any change in the gauge of certain lines, that we 
were not prepared to advocate the adoption of a 2ft. 9in. 
gauge for general introduction into India. It must neces- 
sarily follow, in the course of time, that any new gauge 
adopted for Indian railways generally to be hereafter con- 
structed, irrespective of ali other considerations, will 
absorb existing lines, which, upon renewal, will be altered 
so as to harmonise with other and newer liues in respect of 
gauge and permaueut way; and thus we see that the. new! 
Indian gauge to be now adopted. meaus, most probably, 
the gauge of the future for the whole of India, Under} 
these circumstances no one will, we think, accuse .the’ 
Indian Government of having’ erred in excess by de- 
ciding upon a gauge of 3ft. Zin, It may be said that the 
French metre has been adopted for the new railway gauge, 
less a small fraction, so as the better to adapt the work to 
an English unit of measurement ; but considering that efforts 
have been made to introduce French weights and measure- 
ments into [udia, it would surely have been better, if the 
promoters of the bill for that purpose in the Indian 
Legislative Council are earnest in their desires to change 
their present English for the French system of measure- 
ment, that the gauge should have been fixed at the true 
French metre, rather than at an English approximation to 
it, since an admirable impetus would thereby have been 
given to their scheme, and the introduction of metrical 
measurement would almost certainly have followed in all 
railway works. Colovel Strachey having, as is well known, 
long been the strongest supporter of the metrical system 
of weights and measuremeuts for India, no one would 
have been surprised had he from the first advocated the 
metre for the Indian railway gauge in his report as one of 
the Gauge Commission; and doubtless many will even now 
give him credit for its adoption, even at the cost of a re- 
pudiation of his former recommendations. The fact 
is, however, that Colonel Strachey has had nothiug 
whatever to do with the decision on this matter, although 
he was at Calcutta at the time it was promulgated. ‘The 
settlement of the question has been due, we understand upon 
the best very authority, eutirely to the Governor-General, 
Lord Mayo, himself, but upon what grounds he was in- 
duced to come to this decision we are not at present in a 
position to state. 

Adopting it as an assumed fact, that the most eco- 
nomical width of rolling stock upon any railway is 
double that of the gauge, carriages upon a 3ft. 3in. 
railway would have a clear inside width of 6ft., giving 
laterally as much accommodation as is often obtained in 
this country in carriages upon lines of 4ft. 8}in. in width. 
As regards the advantages of the 3ft. 3in. gauge over 
one of 2ft, Yin. or 3ft. Gin., we most unhesitatingly admit 
that, under the new circumstances of the case, it possesses 
decided advantages over the former; whilst; with regard to 
the latter, it does not appear that 3in. one way or the other 
would very materially aiter the accommodation or the ex- 
pense of such lines, and any argument for the one or the 


other would appear tojbe little better than splitting hairs, 
Whilst, then, we are glad to find that a speedy decision 
has been arrived at on this question, and that the numerous 
lines which have so long been in contemplation may now be 
commenced without further delay than may prove to 
be required for collectiug togethes the necessary plant, &c., 
for their construction, we cannot conclude the present article 
without recording our opinion that, it will be a most incom- 
preheusible blunder on the part of the Indian executive to 
coustruct the Laliore and Peshawur line upon any other 
than the existing. Indian standard gauge of 5ft. Gin. 
Peshawur is the extreme north-western station of British 
India, and it is just in the very direction whence all in- 
vasions of India have occurred, and wheuce the greatest 
danger of future trouble to British rule in India is be- 
lieved to threaten. A continuous line already exists upon 
the broad standard gauge all the way from Calcutta to 
Lahore, and from Bombay to Lahore, via Allahabad, 
whilst the remaining livk required to carry it on to the 
limits of British India at Peshawur, from Lahore, is only 
equal in length to about one-tenth of the distance between 
Calcutta and Lahore; and it appears scarcely worth while 
to incur the danger and delay consequent upon break of 
gauge at a point so near the extreme possible terminus of 
any Indian railway system, and in a situation so peculiarly 
liable to disturbance and invasion, for the sake of any 
saving in expense that might be expected to result there- 
from. 
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The Science of Building ; an Elementary Treatise on the Prin- 
ciples of Construction, especially adapted to the Requirements of 
Architectural Students. By E. WynpHam Tarn, M.A, 
Architect. London; Lockwood and Co, 1870, 


Ir is but fair to presume that the profession of an engineer 
as well as that of an architect, has very considerably 
advanced in scientific prestige since the days of Smeaton 
and Sir Christopher Wren. Theory, while it has neither 
replaced nor destroyed the practical kuowledge formerly 
existing, has assisted most materially in developing sounder 
principles, and more economical ideas, of construction, We 
have lost. nothing in praetice, while we have gained much in 
theory. On. the other haud, we.donot for a moment advo- 
cate the pushing of, the scientifid and theoretical side of the 
question too far, aud in this particular we are completely 
of the same opinion as our author. He has displayed sound 
judgment in avoiding the use of the higher mathematics, 
while he has been careful to consult the best authorities on 
the various subjects constituting the contents of his work, 
and those writers who are the best known in the respective 
branches of science with which each has to do. By adopt- 
ing this judicious course Mr. Tarn has brought his treatise 
within the reach of all those who are moderately well 
acquainted with geometry, algebra, and trigonometry, 
aud there is,no que who intends entering any of the 
learned professions who should be ignorant of these 
elementary branches of kuowledge. In the tirst chapter, 
after, explaining the fundamental principle of all con- 
struction, namely, the “resolution of forces,” the ques- 
tion of “moments” is alluded to, and _ particular 
stress laid upon the uecessity for its thorough com- 
prehension. ‘This is only what we should expect, for the 
principle of “ moments” is so intimately connected with 
every investigation belonging to scientific construction that 
thorough comprehension is indispensable. If the valueof this 
method of calculating force is more applicable to one investi- 
gation than another it is when it is used for checking the cal- 
culations of the strains determined bya diagram, when the 
‘structure is of too complicated a nature to admit of the 
‘niployment of mathematical formule. In‘ all such in- 
Stances it is, invaluable} for as errurs will accumulate in 
spite of all the care with which diagrams of strains may 
be drawn, it isa simple matter, by its aid, to detect any 
serious error before the caleulation has proceeded so far as 
tu render the subsequent. task both uncertain and tedious, 
The remainder, of ‘the: ehapter tréats of “Strains,” the 
“ Neutral Axis,” and: “Moments of Inertia,” in a very 
clear, simple’ style. Diagrams are given of the proper 
forms of beams.to resist loads.placed in various positions, 
‘so that the straias on any. part can be deduced by measur- 
ing the ordinate at the required point. The “moments of 
inertia” ‘of two figures, ouly are: introduced, as they are 
those which alone strictly concern the details of construc- 
tion. They are the hollow and solid rectangle, and include 
ordinary single and double plate girders, and joists of the 
double T section. . 

Were we asked to name the, particular portion of the 
present treatise, in which the profession of the author de- 
clares itself, we should select that upon arches; and, 
rather singularly, it is the only part in which mathematical 
formule, not of a very abstruse but certainly of a very 
troublesome and. complicated character, are brought for- 
ward, It must be confessed that there is some excuse for 
this, as the accurate determination of the thrusts and 
strains upon arches of stone and brick has been from 
time immemorial, a favourite pursuit and study of those 
who delight in propounding mathematical conundrums. 
Mr. Tarn, in reference to the formulz he introduces, re- 
| marks :—‘* These formule appear rather complicated, but 
they are easy of application, and a little practice will 
enable anyone who has a very moderate acquaintauce with 
algebra to calculate them readily.” It is not that there 
is any absolute difficulty in calculating them, or 
any knowledge required beyond that to which we 
have already alluded, but the chances of error are 
enormous. ‘The most formidable of these equations, Which 
relates to Gothic arches, occupies four lines. It is of the 
third degree, contains five brackets, sixteen quantities, one 
pentanomial, two trinomial and one binomial term, two 
cubes, and five squares, We dare not attempt to reproduce 
it, unless we were prepared for a strike in our printing 
oilee. It is but fair to state that our author has given 
some practical examples of the application of these equa- 
tions, and has gone through the labour of working them 
out. We recommend students to check the results, as 
examples of this kind are rare. A very brief allusion is 











made to the oblique arch, as it would be impossible to 
describe it properly, or investigate it ina work of the kind 
before us. This type of construction is rapidly become 
obsolete among engineers, as iron girders remove all diffi- 
culty with respect to oblique bridges, The erectidn of an 
oblique bridge, with a sharp angle of skew and stouie arch, 
is too laborious aud tedious au. operation for the present 
age. Nevertheless, as all engineers should be acquainted 
with the subject, they will find it ably treated by Buck, 
Bashforth, Barton, and a few other authors. A chapter on 
the strength and deflection of beams and pillars foilows that 
on “ Building Stones,” which is an excellent practical résumé 
of their different characters and qualifications, and we then 
come to the “ Framing of Roofs.” With the exception of 
demonstrating the method by which the strains are arrived 
at, there is no attempt at determining their absolute 
amount, or tracing the action they exert upon the various 
parts of the truss. Thus, for example, in Fig. 33 it is 
stated that half the entire load upon oue raftermay be con- 
sidered to be supported at E, which is correct ; and its effect 
upon the strut EC is demonstrated by a diagram. But 
nothing is mentioned respecting the remaining half of the 
load, whereas one half of it, or a quarter of the whole, is 
supported at B, and the other at A. Of these two weights 
that at A obviously produces no strain upon the frame, but 
that at B does, It produces a strain upon both the rafter 
and tie rod, but does not affect either the strut or the 
king post. It it rather important also to show what the 
effect of introducing the strut is. It is said that it 
strengthens the rafter, which it of course does by pre- 
venting it deflecting; but it is not explained that at the 
same time it increases the actual strain upon it in the 
direction of its length. 

Chapter VI. introduces us to the subject of “Iron,” and 
the author draws his information from a very excellent 
source, namely, the experiments of the late Mr, Eaton 
Hodgkinson. We should be scarcely inclined to load pillars 
and beams permanently to the point mentioned by Mr. 
Tarn. A sixth of the breaking weight instead of a fourth 
would be a more judicious proportion for the permanent 
load in the case of cast iron columns. © Our author is not 
quite correct when he observes, “ The resistance to shear- 
ing may be considered.as equivalent to the resistance to 
tension; As the web of any girder is acted upon by com- 
pressive as well as tensile strains, and as it is consider- 
ably weaker in its resistance to the former description 
of strain, it should be the compressive, and not the 
‘tensile strain that ought to be the equivalent for com- 
parison.” A long bar that would stand a very severe 
teusile strain would fail by bending under a compres- 
sive strain of less thau half the amount, although, so far 
as its mere sectional area is concerned, there would not be 
a very great discrepaucy in its power of resistance to both 
strains, The strains upon the iron roof in Fig. 41 are 
worked out by diagram, and differ in no way from the 
method employed in the example given in our “ Papers on 
Elementary Construction.” Mr. Tarn adduces Professor 
Maxwell’s diagram in calculating the strains upon the 
example in Fig. 43; but the diagram itself in Fig. 44 
appears a neediess repetition of lines, since they can all be 
drawn on the design of the roof itself. It is, more- 
over, quite impossible for a student to arrive at the 
way in which eaclt strain acts in the rvof Fig. 43, 
from the diagram in Fig. 44. One is simp!y the other 
coufounded. A short chapter on “Water contained 
in Vessels and Pipes” terminates Mr. Tarn’s valuable 
little volume. While quite sufficiently scientilic to answer 
the purpose intended, it is written in a style that will 
deservedly make it popular. The diagrams.are numerous 
and exceedingly well executed,-and the student who has 
been warned ‘uot to read smiall print-at night may safely 
study the present volume, as the type is bold and clear, aud 
the lettering of the equations and formule so separated 
fromthe immediate text, that they can be at once identitied 
and distinguished. ‘The treatise does credit alike te thé 
author and the publisher. | 
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The Essentials of Geometry, Plain and Solid, as Taught tn French 
and German Schools. With Shorter Demons*rations than tn 
Euclid; adapted for students preparing for examination, 
cudets in military and yaval, schools, technical. classes, dc. By 
J. RK. Mozect. London: Griffith and Farrav. 1871. 

THERE is no doubt that the question may be fairly asked—is 
Euclid the best geometrical text-book to put in the hands 
of students? Is the circuitous, cumbrous form of reason- 
ing which was adopted by geometricians two thousand 
years ago suitable to the requirements of the present day? 
It is acknowledged that the French tind continental schools 
are in general our masters in all that pertains to pure theory. 
In their curriculum Euclid is repudiated, or, in the words m 
the preface of vur author, “ As regards judgments formed 
of Euclid by authorities on the Continent, the writer might 
refer to personal conversations with the French Imperial 
commissioners, when one of them informed him that in 
the French colleges they would not think of retaining as 
their text-book an ancient work full of needless repetitions 
and unnecessary details of proof, consuming unprofitably 
much time of the student, and departing widely from 
the clear, elegant style of proof long since admitted 
in France.” When if is stated that, in addition to the 
foreign rejection of Euclid as a text-buok, several eminent 
mathematicians in our own country are equally severe 
in their strictures upon it, there is little doubt but. 
that a change would be highly desirable, as Euclid 
is learned by rote by every boy under sixteen, the 
very first means of acquiring knowledge, especially know- 
ledge of a fundamentai character. It is impossible that 
the early untrained intellect can follow the reasoning 
through the maze of letters, the endless sides and angles that 
encumber the majority of Euclid’s problems. As the pro- 
positions, nevertheless, must be learned, the shortest way 
for the student ‘to get out of the difficulty is to get them 
off by heart. 

In the little volume under notice the atithor’s object is 
to place before his readers the subjects of plain geometry, 
geometry in space, and solid geometry, in such a light that 
an accurate knowledge of them may be acquired without 
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needless labour and unnecessary toil. It must not be 
imagined from this that no study is required to obtain a 
thorough acquaintance with even the elements of this im- 
rtant sciente. The reader who carefully perases Mr. 
orell’s treatise will -have to seriously apply his mind to 
‘his work, although the diagrams and explanations are suffi- 
ciently lucid and well chosen to render his task as light as 
ssible. While concurring in the continental opinions 
eld respecting Euclid, our author does not run counter to 
that great geometrician, but endeavours in many instances 
to explain some points in his problems which are not as 
clear as they might be. His little volume will be found a 
valuable addition to the répertoire of geometrical text- 
books already in existence. 


THE SHERMAN PROCESS. 
No. II 

In our impression for Feb. 3rd we described at length 
the nature of the Sherman process, and the manner in 
which it is applied in the manufacture of Bessemer steei, 
puddled steel, and wrought iron. We have now to consider 
the process as applied to the manufacture of crucible steel. 
We must premise that although we witnessed the produc- 
tion of crucible steel by the Sherman process, we did not 
see the steel so made tested. As, however, we are enabled 
to lay before our readers the results of the tests verified by 
Mr. Hunt, this is a matter of no consequence whatever. 
That the figures we give below are as truthful and accurate 
as possible is simply beyond question. 

On the morning of Saturday two crucibles were charged 
in the ordinary way with 50 lb. each of iron cut off 
the bars described in our last impression. The iron was put 
into the white-hot crucibles with a charging funnel. The 
moment it was all in, a small quantity of iodide of potassium 
wrapped up in paper was thrown into each crucible on the 
cold iron, The lid was immediately placed on the pot and 
the furnace filled up withcoke. The sole difference which 
we observed, or which existed, between the manufacture of 
the ordinary pot steel and Sherman pot steel, was embodied 
in the facts, first, that the iron used was all made in the 
way already described from Linthorpe pig ; and, secondly, 
that a very small quantity of iodide of potassium was put 
into each crucible, That is ail. The steel when properly 
melted was “teemed ” into two ingot moulds, The resulting 
ingots were subsequently tilted into bars, specimens of 
which we have seen. It is indisputable that the quality 
is excellent, as shown both by the appearance of the 
bars and the following tabular statement Ye their qualities. 


Elongation .. .. «2 «+ «- 
Reduction in area .. 22 os « 


Tests of Steel Bars, Sherman Process. Crucible Steel—Linthorpe 
Pig. 
No. 1. 
Test length.. .. «s «co co co «- cc co co IMm. 
Dimensions .. .s oc «8 os of of eo es 0°49in. X0°49in. 
Breaking strain .. .. «ce os ee e+ e+ 11°25 tons 
Per square inch 4. «2 of cc ce oe ++ 46°85 tons 
Elongation... «6 .. «2 «ss 8 «6 oc of eo 95 per cent. 
Reduction in area .. «2 «+ «+ «oe oe oe os 31°69 percent, 
No. 2 
Testlength.. .. .. $e 06 co e+ e+ 10in. 
Dimensions .. «2 «se «6 es of of of «+ O'5lin. XO'5lin. 
Breaking strain ee ee 06 ce es ce os ee 11°50 tons 
Perequareinch .. «s so so «+ c¢ ¢0 45°09 tons 
Elongation .. .. «ee «¢ se se 0 os + 12°3 per cent. 
Reduction in area .. «2 +e «+ oe os os «. 41°89 percent. 
No. 3 
Testlength.. .. «c co e¢ 06 oc co oe ée lin, 
Dimensions .. «os «we «+ 6 of oe oe os O°55in. X 0°55in. 
Breaking strain .. .. «2 «ss se of ee cs 16°50 tons 
Persquafeinch .. sc os ss sc os oo coe 54°54 tons 


10°91 per cent. 

+» 30°04 per cent. 
Two bars an inch square were then turned down for a 
length of 22in. in the middle, to a diameter of jin. These 
were then twisted across cold by direct torsion. They both 
broke in the middle with five and a-halfcomplete turus, A 
test bar 4in. square was then coiled cold into a helix of seven 
coils, with an internal diameter of 33in. The metal was 
pronounced by the men in the tilting-house to work as 
kindly and well as any steel could work. A portion of 
this steel is now, we understand, being used in the fitting 
shop in the shape of chisels and lathe tools, so far with 
excellent results, 

We are enabled to supplement the information published 
in our first article on this subject with the following par- 
ticulars of tests of steel bars and rails made by the Sher- 
man process in the converter. The bars were forged and 
tilted out of the croppings from rail billets before referred 
to. It will be as well to give the figures applying to the 
rails first :—— 

Test of Steel Rails, Sherman Process—Bessemer. 


No. 900 Blow.—Single-headed rails, 571b. per yard. Weight of one + 
falling 15ft. ; bearings 3ft. ook re ew Oe, 


Ist test, one blow of monkey, deflection ec cc eo es Shin. 

2nd ,, * ” oe ec c@ es of 5Sgin. 

Srd ,, ae 2 es eo ee «cs co broke, 
No. 901. 

Ist test, one blow of monkey, deflection 66 66, <s 5jin. 

2 a i> - “a a > 

3rd, two blows, Ist blow, 5}in. ; second blow ee es os refin, 


No. 3 test rail blow 901 already bent 10}in., put upon end; two blows 
of one ton each, 7ft. fall; rail broke. Total deflection, 13in. 

No. 921.—Test rail. First test broke. 

The rail No. 921 was over carbonised, possibly from the 
introduction of too much spiegeleisen, and was unfit for 
permanent way, being too hard and brittle. That it was, 
notwithstanding, admirably suited to other purposes, will 
be seen from the following figures:— 

No. 901 Bar. 
Test lengths in all cases, 10in, 
Dimeemsloms ce ce ce oe ce ow sd ow 8k 
Breaking trGim 2. ce cc co cc ce ce oe 
Perequareinch .. 1. «cs 2 co of ss oe 
| pee a A OR ee ee ee ee” eee 
Reduction in area ss ss es se se 66 oe oe 


0°58in,  0°575in. 
14°50 tons 

43°48 tons 

13°7 per cent. 
41°91 per cent. 


DimeeneiemsS. os cc <0 06 06 ce ce 0 0°56in. < 0°56in, 


Breaking strain .. ss wo eo cc 2s ce ce 15°25 tons 

Per square inch .. «. «6 +e eo «+ oe «- 48°62 tons 

Elongation ee 66 08 «6 of ef es oe +s 11°56 per cent. 

Reduction inarea .. .. «2 «+ -s os oe «os 32°52 per cent. 
No. 945 Bar. 


a0 nelial de. ce we eq etry be 
| etree Sty oe ee ee ee ee eee 
Perequureimch ws os 6c ts oe od ot oe 
Mlongatiom.) <6 ds 86 os Ss 8s Se be. oe 
Reduction area.. .. «2 «+ oe oo de os oe 22°88 per cent. 
Sad ben a ae Sees i Bars.— No, 901 Bar. 
, four tuns. This test plain all the length, }in. square, 
broke in the die for holding. 3 “en 


0°46in. X 0°46in. 
10°75 tons 
50°80 tons 
6 per cent. 





Cold Twists.—No. 921 Bar. 
Test bars, inch square ends, turned down to }in. diameter, for 22in, in 
the middle, stood five turns each. Bars broke in the middle. 


Cold Coiling Tests.—Bessemer Bars. 
No. 901 test bar, }in. square, coiled into helical coil (or spring). 
coils ; inside diameter, $}in. 
No, 921 test bar, jin. square. 

We have now placed our readers in possession of all the 
information we have been able to acquire so far conceruing 
a process which it is thought by some people is only second 
to that of Bessemer in importance. If the theory of 
the action of iodine held by Mr. Sherman be correct, it is 
very possible that he will work a swall revolution in the 
manufacture of wrought iron from mferior pig. We still 
reserve a decided expression of opinion as to the ultimate 
value of the process; but it does not follow that we must, 
to carry out this intention, reserve our opinions as to the 
action of iodine on melted iron. We therefore state 
definitely that if Mr. Sherman is right, and if it is accord- 
ingly true that iodine either removes phosphorus from 
iron or renders it innocuous, then modern chemistry is all 
wrong. To assume, in the first place, that the small quan- 
tity of iodine used by Mr. Sherman can eliminate the 
phosphorus, is to assume an impossibility. Phosphorus 
exists in iron ouly as some one of the seven known phos- 
phides of iron, all of which are extremely stable compounds, 
it is well known to chemists that the action of iodine 
on these compounds only differs from that of chlorine and 
fluorine in that it is less energetic, yet Hochstiitter fouud the 
fusion of phosphides of iron with fluoride of calcium had no 
effect on them as regards the elimination of the phosphorus. 
Why, then, should iodine? Iron may be dissolved in 
nascent chlorine obtained by decomposing hydrochloric 
acid with a battery, but the phosphide of iron and nickel 
contained in the iron is not decomposed; oxygen we know 
leaves the phosphides almost untouched. If, then, fluorine, 
chlorine, and oxygen are without effect —nay, even fail to 
manifest the smallest tendency to have an effect--why 
should we expect iodine to be active? If at any temperature 
iodine should expel phosphorus, it must do so because of the 
superior affinity of the iodine over that of the phosphorus 
for iron; but this reaction could only take place after all 
the uncombined iron had been saturated with iodine. But 
such an event is impossible in the Sherman process, because 
the quantity of iodine used is so small. As regards sul- 
phur much the same reasoning will hold good. 

In point of fact, however, there is reasun to believe that 
the iodine in the Sherman process does not remove all, or 
possibly any of the phosphorus, as the following analysis 
of one of the “ blows” which we witnessed, and particulars 
of which we have already given, goesto show. The analy- 
sis was made by Mr. G. G. Barker, chemist to Sir John 
Brown and Co.:— 

Analysis of Bessemer Steel after being treated by Mr. Sherman's 

Process. Blow made with one ton of Glengarnoch Pig Iron. 


Four 


Five coils ; inside diameter, 3fin. 





|Steel after the spiegel 





Charge. | has been added. 
| 

Combined carbon .. .. «. «- 0°426 0°38 
Graphite .6 .. oe 06 of «os 2419 Trace 
Silicon od 0% ec #6 08! <0 3°08 | Trace 
Phosphorus .6 «+ «+ «+ «s 07104 | 0-045 
Sulphur .. «+ «2 se 2 « 0°09 Trace 

0°592 0°625 


Manganese oc ce ce ce ee 





The phosphorus is here reduced nearly one-half, but it is 
highly probable that a similar reduction would have taken 
place whether the iodide of potassium was or was not 
introduced, and as it is, quite enough remains to impair 
the quality of the steel if the element retains its normal 
activity. An analysis of steel iron made from common pig 
gives the following results :— 


Sondley. 





Linthorpe. Eglington. 

Trom «« se se - 99°450 99°34 9991 
Combined carbon... .. .. O-lo 013 0-12 
Gruphite.. .. «2 os Trace Trace } Trace 
Silicon .e ws os oe oe Trace Trace | Trace 
Phosphorus .. ‘ * 0105 0087 } 0°06 
Sulphur .. .. «2 2 se Trace Trace Trace 

o340 | 0443 | 0°305 


Manganese .. «2 «+ os 


Sample of Cast Steel made from Linthorpe Steel-iron. 


Combined carbon .. .. «. «oe os of of O910 
Phosphorus «2 «se se cs se ce oo 0°055 Per cent. 
Sulphur .. «os co 00 ce co co Trace 


Mr. Barker adds:—* It appears, by comparing the rather 
large percentage of phosphorus with the mechanical results, 
that a portion of the phosphorus must be neutralised by 
Mr. Sherman’s process,” a very natural conclusion under the 
circumstances. 

Seeing, then, that not only is it a physical impossibility, 
according to existing chemical knowledge, for the iodine 
put into the converter or the puddling furnace, to eliminate 
the phosphorus, but that direct experiment proves that 
chemical knowledge is so far accurate, we tind ourselves 
on the horns of a dilemma. That the iron treated by the 
Shermau process which we saw tested, was thereby im- 
proved, is, we think, if not clearly proved, still highly 
probable. The question then remains to be settled, to what 
is the improvement due? The phosphorus being there, 
why does it not operate for evil? The only answer is, that 
the element is in some way rendered innocuous. One 
explanation is that the phosphorus becomes amorphous 
or allotropic. That iodine will render phosphorus allotropic 
under certain circumstances is known, but the theory com- 
pletely breaks down when applied to the Sherman pro- 
cess. Phosphorus will not remain amorphous at any tem- 
perature near that of molten iron ; therefore, to imagine 
that it can retain a state of allotropism in the puddling 
furnace or the Bessemer converter is simply absurd. 

There is one sulution of the difficulty which we put 
forward as being much nearer the truth. It is that the 
iodine used by Mr. Sherman has no effect whatever. That, 
in a word, the whole virtue of the process lies in the 
potassium and not in the iodine contained in the mixture 
he uses. At the temperature present in the converter and 
the puddling furnace it is quite possible that all the iodine 
simply escapes as vapour, and that an alloy of iron and 
potassium ts formed which, reacting on the phosphide of 
iron, forms a phosphide of potassium that remains en- 
tangled in the metal, and does little harm. If this 
theory be correct; as good results will be obtained by 





blowing a few ounces of carbonate of potash through a 
Bessemer converter as can be had from the use of the 
iodide of potassium used by Mr. Sherman, and the experi- 
ment is so simple that it is highly desirable it should be 
tried. 

It is just possible, after all, that the laws known to 
apply when small quantities of metal are treated in the 
laboratory may become modified when larger masses of 
metal are dealt with, though this is unlikely, It is, 
we think, pretty evident at all eveuts that the iron 
we saw made by the Sherman process was better 
than chemistry would lead us to anticipate. We 
have definite statements, too, from the other side of the 
Atlantic that fluorine is being used in the Henderson 
process—an account of which, by the author, we reproduce 
in another page—in the elimination of phosphorus with 
much success; yet, as we have seen, laboratory experiments 
goto show that fluorine can have no appreciable effect on 
phosphide of iron. It would be absurd to say that che- 
mistry is a finite science, that its professors can never be at 
fault, and, therefore, that there is nothing in the Sherman 
process. All that we can say positively is that if Mr. 
Sherman is right then chemists have a good deal to learn. 
That he is right so far as we have seeu is appareutly indis- 
putable. It remains for us to watch the progress pf the 
process, aud see whether he will continue wo be right, 
Neither Mr. Sherman nor any other individual living knows 
enough just at present about the chemistry of iron to be 
justitied in dogmatising on the matter. 

LIVERPOOL OBSERVATORY. 
Part II. 

In the first of these two articles on the Liverpool Observatory a 
general history and description of the establishment was given, 
but the chief work done there was not described, as it was of 
sufficient public importance to call for a separate That 
work consists in the testing of chronometers for the use of ships 
at sea, as experience proves that most chronometers are not 
accurately corrected for changes in temperature, so that the rate 
of the same instrument is not the same in different climates. 


notice. 


‘ch errors sometimes cause wrecks, and very frequently 
unuecessarily lengthen the time of voyages, by sending ships 
more or less out ot their intended course. Very often after its 


first long voyage, when a chronometer is tested, it is found not 
to have the same rate as when it started on the voyage; when 
such is found to be the case the captain often parts with the 
instrument as a worthless one, whereas the fact is, very often, 
that it has taken a little time to settle down to its regular work, 
and after this first long voyage is much more reliable than the 
average of new instruments. The performance of chronometers 
on shore very often differs from their performance at sea, and 
such difference is usually caused by differences of temperature. 

When the Liverpool Observatory was first establisued by the 
town authorities they resolved that it should do the useful 
work not only of furnishing the port with correct time, but of 
“rating” ships’ chronometers, for which a charge was made. 
On the removal of the Ubservatory to Bidston a more systematic 
method was adopted, and the charge for testing instruments 
belonging to ships which paid dock aud town dues was abolished, 
About tive weeks is the time which ought to be expended in 
properly testing a chronometer in this way. 

When chronometers which had performed one or more 
voyages were first brought to the Observatory the captains 
sometimes gave the “error” and “rate” of each instrument as 
it had been supplied, in all such cases, at the last port from 
which the ship had sailed ; Mr. Hartnup tabulated the results, 
and in order to render the information thus obtained available 
tor comparison, he took averages at intervals of two or three 
months, and then, by interpolation, the mean errors were found 
for each month, from one to twelve inclusive. In the following 
table the first column shows the length of voyage in months, 
the second column contains the average error of longitude in 
minutes of arc, or in geographical miles on the equator, as 
deduced from 1700 chronometers ; the remaining columns show 
the average error of the best ten, second best ten, third best ten, 
&c., in 100, the last column showing the mean error of the worst 
ten in 100, 

Error of longitude in geographical miles on the equator deduced 
from 1700 chronometers. 
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For the 1700 chronometers employed the average error for a 
voyage of one month is six miles, but the error increases with 
time in an increasing ratio ; for three months it is not eighteen, 
but twenty-three miles ; for six months fifty-six miles ; for nine 
months ninety-five miles, and for twelve months 136 miles. For 
the best fifty in 100 the average error for one month is one mile, 
and for twelve months thirty-six miles ; while for the worst 
fifty in 10 the average error tor one month is ten miles, and for 
twelve months 236 miles. The best ten in 100, as will be seen 
by the table, were almost perfect, the errors ranging from 0 to 
five miles in voyages of from one to twelve months, while for the 
worst ten in 100 the errors range from twenty-five to 524 miles 
for voyages of the same length. In a large majority of cases 
these discordant results arise, not so much from the difference of 
quality in the instruments, as from the method which is almost 
universally employed of obtaining the rates on shore, and 
calculating the errors on Greenwich mean time at sea. 

In the first 100 chronometers which Mr. Hartnup tested nine 
or ten years ago in the two temperatures of 40 deg, and 60 deg. 
the average change of rate was 7 sec. a day, and in some the rates 
were affected by this change to the scarcely credible amount of 
1 min. and upwards ; so that there were some chronometers then 
in use in which a change of temperature of 20 deg. would 
preduce an error of 40 min. of time, or 10 deg. in a ship's longi- 
tude, in a vo’ of forty days. 

The phe ae subjected when desired to a cool 
temperature, by placing them in a chamber below the Observatory 
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cut out of the solid rock, in which chamber there is an equable 
temperature of about 55 deg. all the year round. The instru- 
ments are subjected to warmer temperatures inside a glass case, 
and the principle of construction will be easily understood, 
the chronometers standing in rows on shelves under a 
glass case, just as flower pots stand on shelves in a green- 
house. An iron tank, to which a flue is attached for carry- 
ing off the products of the combustion of the gas, is warmed by 
gas jets constantly burning beneath the apparatus; the gas is 
upplied to the burners at a constant pressure, by means of 
governers in the Observatory constructed for the purpose. Thus 
the temperature inside the case is varied at will. 

The method of testing chronometers with this apparatus is 
first to keep them for one week in a temperature of 55 deg., 
the rate during the period being of course noted ; next they are 
subjected to a temperature of 70 deg. for a week, and then for 
another week to a temperature of 85 deg. Then they are 
brought back to 70 deg. again, and finally for one week to the 
temperature of 55 deg.; but the rates when brought back to the 
cooler temperatures usually differ a little from the rates they at 
first gave in the same temperature. According to this system, 
then, it takes five weeks to properly test a chronometer, and its 
rate at three different temperatures is determined. When the 
chronometer is returned to the owner a certificate is given with 
it, showing its rate from day to day at the various temperatures 
during the five weeks. All ships that enter the port and pay 
dock dues to the estate can have their chronometers tested 
gratuitously at the Observatory, and in the purchase of new 
chronometers this is an important privilege. 

Instead of one “ rate” of gain or loss being furnished with the 
chronometer, according to the usual plan, three rates, applicable 
to three states of temperature, are given to the owners of the 
instruments tested. Simple as this plan is, many a captain 
seems to be unable to comprehend the value or use of the 
information, and they often complain that they are not furnished 
with one rate to suit all temperatures. 

The certificate of test supplied to the owner of each chrono- 
meter shows, as already stated, the daily rate for five weeks, 
from which the following information may be derived :— 

(1) The variation of rate from day to day in the same 
temperature, which in a good chronometer should not much 
exceed 1 sec, between any two days in each week. 

(2) The first and last week’s rate having been obtained in the 
same temperature, the amount of change during an interval of 
four weeks is shown. In new chronometers this change is often 
sufficient to cause very large errors of longitude unless it is taken 
into account and allowed for. 

(8) The temperature, to which each instrument is exposed 
from week to week being in the order 55 deg., 70 deg., 85 deg., 
70 deg., 55 deg., in succession, the amount of change in the rate 
due to temperature isshown. This is found not to exceed one or 
two secondsa day for a range of 30 deg. Fah. in acarefully compen- 
sated chronometer, but occasionally it has amounted to 10 sec. 
and even 20 sec. a day and upwards. Some chronometers go 
faster in cold than in heat, others go faster in heat than cold; 
some have nearly the same rate in 55 deg. and 85 deg., but in this 
case they generally gain from one second to two seconds a day 
more in the intermediate temperature of 70 deg. than at either 
of the above-named extremes. 








Our SMALL ARM AND AMMUNITION TRADE.—The exports of 
small arms, as might have been anticipated during a time of war, 
were larger last month by £116,213 than in the corresponding 
month of last year. Manufacturers do not, however, get the 
benefit of the information which the Government themselves 
must qenee as to the countries to which these goods have been 
sent. y the information should be withheld it is difficult to see, 

pecially r bering that if the returns are of service to any 
one they are of service to the manufacturer, who would desire 
above all things to be informed upon the ports of the world to 
which goods as a whole are going; thus they are made aware of 
the wale that is being done by other manufacturers as well as 
themselves. Ammunition is set down at an increase upon last 
year of nearly £100,000; nor have we here either any return as 
to our customers. The total value of the small arms sent out in 
January this year was £137,610, against £21,397 a year ago. The 
— exported last year was worth £136,329, against 
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A Turrty-IncH GavuceE RaILroaD IN OnI0O.—The Toledo 
Commercial having stated that the Piqua, St. Mary’s, and Celina 
Railroad Company had been incorporated on a capital basis of 
400,000 dols., to build between Piqua and Celina, through Miami, 
Shelby, Auglaize and Mercer counties, Ohio, about forty-four 
miles, a Piqua correspondent gives us the details of the scheme. 
The country along the line is very populous and productive, and 
the question of an outlet by railway has long been agitated. But 
the Miami and Erie Canal passes through it already ; and though 
inadequate to the wants of the country, there is scarcely warrant 
for the construction of an expensive road. Last winter the plan 
of a narrow-gauge road, to cost, fully equipped, less than half a 
million of dollars, in place of one of the ordinary gauge, costing a 
million and a-half, was discussed. The design is identical with 
that of the Welsh railways, which have been so often described in 
engineering journals of late. A road of this kind, for transportiug 
coal—the only one in this country as yet -is already in operation 
between Akron and Massillon, Ohio, A system of narrow-gauge 
railways is also projected from T..ronto, Canada, as feeders to the 
wide-gauge roads now centreing there. We learn that parties 
interested in the proposed Buffalo and Springfield road are now 
examining the Canada system, with a view to the adoption of the 
narrow gauge. The Kansas and Denver Pacific companies also 
contemplate reaching the mining regions near Denver, and pro- 
bably at no distant day ——s the Great Mountain Parks, 
and perhaps passing over the entire range, by narrow gauge roads, 
costing only one-seventh as much as the present gauge, aon the 
latter is practicable. In all these cases the data, showing the 
entire practicability of these roads, and giving the cost of con- 
struction and operation, are such as to reduce the prospects of 
any such enterprise to a certainty. To return to the Ohio road. 
The right of way is to be fifteen feet in place of forty feet; twenty 
pounds instead of fifty-six pounds iron will be required ; the loco- 
motives, weighing six tons instead of thirty, will draw from ten to 
twenty loaded freight cars, each having a capacity of two and a- 
half tons ; under freight and passenger cars alike (the latter seatin 
twenty ae four-wheel trucks will be placed ; the ties will, o' 
course, be nearer than on the wide gauge ; while finally, on account 
of the econ of car equipment, in comparison with capacity, 
and of the central position of the trucks, both higher gradients and 
sharper curves will be practicable, greatly reducing cost of excava- 
tion and other important items of construction. In the present 
instance the route presents no engineering difficulties—Piqua, 
thence following the canal to Berlin ; thence to Minster, Bremen, 
and St. Mary’s, where it will leave the canal, and make Celina its 
northern terminus. The enterprise, which is to be begun in 
January, is in the hands of able and energetic citizens—among the 
corporators being Hon. J. F. McKinney, member of Congress 
elect ; William Soott, one of the oldest citizens, and. President of 
the Pique National Bank; J. G. Yo cashier of the same ; 
Henry Flesh, a wealthy merchant of the city; Charles O. Clute, 
an experienced railroad builder, of New York city.—Chicago 
Railway Review. 








H.M.S. IRONCLAD INVINCIBLE. 
Ir will be fresh in the memory of our readers that an investiga- 


tion of the quality of the ships of the Invincible class, which took | to rolli 
ediately after the foundering of the Captain, showed | however, that these upperdeck batteries alone would make the 


place imm 
that they were deficient in 
stability. The first of the shi 
tested was the Invincible ° 
The following extract from the 
Times of Oct. 29th, 1870, speaks 
for itself:—‘‘ At the time of the 
Invincible leaving the 
(Plymouth) she was at a draught 
of 21ft. 8in. aft, and 20ft. 6in. 
for her double bottom not 
being ed with water, and 
having no ammunition on board. 
At starting the weather was 
calm, but prior to her return a 
strong breeze set in from the 
west, with proportionate sea. 
The ship during her trial was 
kept with the wind abeam, and 
when she first hove in sight on 
her return, steaming in from the 
southward, she had the appear- 
ance of being almost on her beam 
ends; as she approached tbo 
Sound it became evident she was 
heeling over to 17 or 18 degrees, 
and the greatest anxiety prevailed 
on shore for the safety of the 
ship. Although the Invincible 
heeled over to this extent she had 
not a stitck of canvas set, and her 
tupgallant masts were on deck. 
It is therefore certain that, even 
if the ammunition and water 
ballast were on board, the ship 
would be unsafe under canvas, 
and the same may be said of the 
other three ships of the same 
class, viz.: the Audacious, the 
Vanguard, and the Iron Duke.” 
A correspondent at Plymouth, 
who was present at the time, 
sends us the accompanying 
sketch as being drawn to scale, 
and accurately representing the 
ship on the occasion. From 
this it will be seen that her 
armour belt is no protection 
whatever; we doubt indeed if it 
be possible in any other way to 
bring more clearly home to the 
er the precise character of 
the ship. As bearing on the 
bj + our corr Pp dent begs to 
call our attention to the following 
sage extracted from Mr. E. J. 
d’s treatise on ironclads: ‘‘ A 
high position of the centre of 
gravity tends to produce steadi- 
ness, and a low position tends to 
cause excessive rolling.” Page 
147: ‘* The fallacy of the popular 
belief that rolling is caused by 
carrying heavy weights on the upper works of ironclads is ren- 
dered still more apparent by these facts, which form a complete 
answer also to the attack made upon the Invincible class in our 
own navy. These vessels have, as before stated, armoured upper 











deck batteries, the weight of which being carried at such a 
height above water has been said, not only by,unprofessional writers 
ers, but by professed naval architects, to be conducive 

The probability, amounting almost to certainty, is, 


ships steadier, as they bring up the centre of gravity; 
although, on the other hand, the great sail power of these ships, 
necessitating as it does a iderable t of stability, 
has put a limit to this improvement.” 











ON PEAT AND ITS PROFITABLE UTILISATION 
IN INDIAN LOCOMOTIVES, AND FOR OTHER 
PURPOSES.* 

By Lieut.-Colonel Romaine Wracae. 


THE subject which I have the honour to bring to your notice 
this evening is one of considerable importance to the railway 
interests of India, which are suffering greatly from the high price 
of fuel, coal, coke and patent fuel being there more than three 
times as costly as they are in land, which, of course, greatly, 
increases the working expenses of the railways; and consequently 
if a cheaper fuel could be provided for consumption on those 
lines greater profits would be realised. ; 

All the Indian railways are dependent either upon England, 
Australia, or Labuan for their supplies of coal, &c., with the sole 
exception of the East Indian Railway, which is provided with 
collieries of its own at Raneegunge ; but, even with this advantage, 
coal costs that line a very large sum annually in excess of the 
price which is paid by English railways for that fuel, and these 
collieries cannot be rendered available for the supply of the other 
Indian lines owing to the extremely high rate of freight, both by 
rail and by the coast, round the peninsula of India, and therefore 
Indian coal cannot compete with that brought all the way from 
England or Australia, although such has to be transported fully 
6000 miles ; and from the inferior quality of the Indian as com- 
pared with that of English coal, even the steamers leaving Cal- 
cutta to go round the peninsula find it more to their advantage to 
consume English than Indian coal. 

The East Indian Railway and Great Indian Peninsula Railway 
use respectively Indian and lish coal, and their relative con- 
sumption is 150 tons of Indian as conipared with 75 tons of Eng- 
lish coal, showing that Indian coals are only capable of doing 
about one-half the amount of duty ‘ormed by English coal. 

Attention has, therefore, been drawn to the increased use of 
wood fuel as an economical substitute for the expensive coal, 
coke, and patent fuel, and with reference to its more general use 
I will quote the remarks of Mr. Juland Danvers, Government 
director of the Indian Railway Companies, who, when reporting 
on the “‘traffic and working” of those lines to the Secretary of 
State for India in Council, remarks as follows, in paragraphs 59, 
60, 61, and 62, for the year 1866-67 :— 

‘* 59. Various questions connected with the traffic and waning 
of the railways have ged the attention of tae Government ani 
the railway companies during the past year. The most prominent 
were those rela’ to the supply of fuel ; the use of iron or wood 
for sleepers, and the employment of steel for rails; the formation 
of roads as feeders, and the rates and fares. 
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* Read before the India Committee of the Society of Arts. 





“60. The importance of the fuel question can hardly be ex- 
aggerated. Cheap and dear fuel may, in some cases, be almost 
equivalent to success or failure. It will be seen by the preceding 
statement that the high rate of freights from this country at the 
present time makes the value of coal and coke, before it is landed 
in India, something like 50s. per ton. When to thisis added the 
landing charges, and the cost of conveyance down the lines, the 
average cost of coal for the railways on the western and southern 
sides of India may be taken at about 60s. per ton. Thus, while 
the cost of coal per train mile on the East Indian Railway was 
3}d., on the Great Indian Peninsula it was 1s. 6}d. last year. 

“61. A recent report by Mr. Oldham, the superintendent of the 
Geological Survey of India, on the coal resources of the country, 
does not encourage the hope that coal will be found in many parts 
of India where it could be of very great value to the railways. 
‘Viewed as a coal producing country,’ Professor Oldham says, 
‘the British territories in India cannot be considered as either 
largely or widely supplied with this essential source of motive 

wer, Extensive coal-fields do occur, but these are not distri- 
buted generally over the districts of the Indian empire, but are 
almost entirely concentrated in one (a double) band of coal-yield- 
ing deposits, wnich, with large interruptions, extends more than 
half across India, from near Calcutta towards Bombay.’ He adds, 
further on in his report, ‘ There stili remains, however, much to be 
surveyed, and, until careful mapping has been carried out of all 
the fields, any estimate of the coal resources and productions of 
British India must be defective. Up to the present time, 
it may be said that little more than surface workings have been 
carried on in India, . In parts of the Raneegunge field these 
open workings are of marvellous extent and size, covering hundreds 


of acres, 

“62. We may conclude from these remarks that a supply of 
coal will be available for the lines passing through Bengal and 
Central India. The Bengal railways have, indeed, already ob- 
tained their fuel from the collieries near Raneegunge. The Cen- 
tral India coal has not been used by the Great Peninsula Railway, 
as the line is not yet sufficiently near the collieries, aud the cost 
of conveying it by road would make it too expensive. In the upper, 
western, pon lower parts of India it may be presumed that the rail- 
ways will not possess the advantage of native coal. The import- 
ance, therefore, of obtaining other sources of supply increases 
every year. Coal from Australia and Labuan is being tried. But 
pean | is what we must look to chiefly, if economy is to be secured. 
The subject has engaged the serious attention of Government, both 
at home and in India. Several despatches, pointing out the im- 

rtance of the subject, and sugges’ the necessity of adopting 

mmediate measures for ry sy e aroun yor <! — 
i to the Government o’ 
timber, have been addressed heb, 


uirements of every mile of railway, and Lord Cran- 
borne o| that it was ‘ evidently eee nap that planting on 
an extensive scale should take place annually for several years to" 


eo which it will be seen that, although the 7140 tons of coal 
sent to Madras were shipped for about 11s. per ton, or the sum of 
£3861 for the a ar a yet the freight, &c., of them out- 


amounted to abou’ and a-half times their original cost, 
or £13,919, so aoa estimated average cost over the whole 
line to rise to about £3 per ton ; 


and coal was equally dear on the 
Great Indian Peninsula and Scinde railways, and cost nearly as 
or 58s. per ton, to the Bombay, and Central India, 
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in the locomotive departments of the and the Bom- 
oe lines, showing tie) anc, ope of the fuel question. On 
pyr sr pag ifference is not so great, although they are 
as lent u India. 


England 
This is partly due to the more general use of wood, but partly also 
to an economical system of ment which reflects credit on 
the railway authorities in the s presidency. With regard to 
wood wees measures ae a — by the =o ene y 
nti rving forests for the purpose. it! t 

ne emg ol er supply is obtained in Bengal; but the in 
Central India have not yet been made available for railway pur- 
poses, access to them having been delayed by the tardy o) ions 
on the Great Indian Peninsula Railway. A short branch to the 
mines will be required when the trunk line to Jubbulpore is com- 
pleted ; and it is to be regretted that arrangements have not al- 
ready been made for carrying out this work, so that the coal may 
be ready by the time it is wanted. Other places in the neighbour- 
hood of the Great Indian Peninsula Railway, where coal is known 
to exist, have been explored, but the result of the exploration has 
not yet transpired. 

**51. The annexed table shows the amount of fuel sent from this 
country during the year.’ 

A patent fuel, it will be observed, has been tried, and hitherto the 
reports have been favourable as to its suitableness for locomotive 

urposes. The costof coal at pg ae be very much enhanced by the 
great demand for it, as well as for shipping, at the commencement 
of the Abyssinian expedition. Australian coal has been supplied at 
Bombay at 25 —— or 50s. a ton. No report has yet Ss re- 
ceived of its quality 
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And again, in his report for 1868-69, at paragraph 48, he makes 
the following remarks on fuel :— 

“48. The next item of expenditure which presents the greatest 
contrast on different lines is that of the locomotive department, 
While the train-mileage cost of this department on the East 
Indian is 16°4d., on the Great Indian Peninsula it is 29d., and on 
the Scinde 39°5d. The reason of this is plain. The East Indian 
pays, on an average, about 20s. a ton for native coal. The lines 
on the Western coast are at a dependent for coal upon Eng- 
land or Australia, the cost of which comes to from 60s. to 80s. a ton. 
The railways on the Madras cozst are, however, equally d2ficient 
in a supply of native coal, and have, during the past = paid 
even a higher rate for Engli and yet the cost of their loco- 
motive department is less than those in Ben amounting only 
to 134d. on the Madras, and to 13°5d. on the Great Southern. 
This may in some measure be accounted for by the lowness of 

es, and the lightness of their trains compared with the East 
inten ; but it is also due to the use of a considerable portion of 
wood fuel, and also to good ment. Fuel must always be a 
source of great expense on those lines which are at a distance from 
coal-producing districts or from forests. It is therefore most im- 
portant, in the interests of Indian railways, to develope the coal 
resources of the country, and to regulate and preserve the forests. 
The Government is very anxious to promote both these objects. I 
have refe: to Australian coal ; it has been tried on some of the 
lines of Western India, and has been well reported on ; the ex- 
perience of the locomotive superintendent of the Scinde Company 
is that ‘it is equal to Welsh coal in all respects, its evaporative 
power is nearly equal to Welsh coal, but the eee ma per 
mile is less than with Welsh coal.’ The price hitherto been 
under that of English or Welsh coal. Fuel made of compressed 
coal-dust and certain cohesive ingredients has also been used, and 
found to answer well. Experiments have lately been made in this 
country by Mr. F. ©. Danvers, of this office, with the view of 
devising means for the manufacture in India, with materials on 
the spot, of blocks of this kind of fuel.” 

But I cannot agree with him in his remark that “fuel must 
always be a source of great expense on those lines which are at a 
distance from coal-producing districts or from f ” because 
coal and wood are not the only combustibles that can be used for 
locomotive fuelling purpose ; and another fuel, which is a much 
more economical one than either, is locally obtainable, and ready 
at 

It is doubtless of importance to utilise the services of the broken 
coal by com ing it with cohesive ingredients, and such has 
been found highly useful as a fuel for many years past, and, weight 
for weight, —— less space than coal, a great advantage in 
transport ; but then it is more costly than coal, and therefore 
objectionable on economical grounds ; what is really wanted is a 
more economical fuel than either coal or wood. 

Now, when Mr. Danvers said, ‘‘ But wood is what we must look 
to chiefly, if economy is to be secured,” he most certainly had no 
idea that matters would so speedily change, and that aes the 
inability of the Forest Department to supply a sufficiency of wood- 
fuel at a moderate charge, he was not aware that it would prove 
such a broken reed to rely upon, for, since he recommended its 
increased use, its price risen in the Madras Presidency as 
much as 166 per cent. within two years—rather a heavy blow to 
economy. 

It is true that Government have issued orders for the formation 
of extensive plantations for railway fuel reserves, but past ex- 
perience does not tend to give us a hope that such will be econo- 
mically a. or that there is any certainty of a sufficiency of 
supply for railway purposes being thus obtainable, or that it will 
be di eeegt to eee 2 anes ete Gan it is at pre- 
sent ; and, moreover, it will be many years before such sources of 
supply can be drawn upon to provide fuel, so that during their 
progress towards maturity the railways will suffer greatly unless 
some remedy be devi 

Knowing the anxiety that several successive Secretaries of State 
for India have experienced with to this question of fuel, I 
felt assured that if a remedy be discovered it would 
received with satisfaction, and therefore I resolved to try if I 
could possibly find one. I therefore instituted inquiries as to the 
various descriptions of fuel that were in use in different continental 
and American lines ; and, after much trouble and research, I dis- 
covered that some of them used condensed peat as a locomotive 
fuel, and were enabled to reduce their working expenses by its 
aid, as proved by the following quotations :— 

. oe So ee eee Fue eo Continental Rail- 
ways, dc. 

Mr. Baillie, her Maj 8 Secretary of tion, in wri an 
official report with to coals, frven Gatierehe, on 15th Bet 

- , having reference to the Wurtemberg Railway, stated 
as follows :— 

“The railway consumption (exclusive of the south line, where 
the locomotives are heated with turf, and coal only 
used, &c.), shows that turf is there su; 

Again, Mr, Fenton, in reporting, as 


| Embassy and Legation, on the manufactures and commerce of the 
= se ait ho oodien, on at p. 35 of his report on Bavaria, 
| Gated Munich, December, 1867, that, with reference to the dif- 
Seseat Gpsurtpons of tual cores engines on the Bavarian 
railways in 65, and 1865-66, “In will be seen that, whilst the 
uantity of ordinary turf employed fell off considerably during 
the latter year, that of pressed turf was more than doubled. 
| The use of coke appears, on the other hand, to have been discon- 
tinued.” Ss ‘ 
| Does not the above show that ordinary turf is becoming anti- 
| quated, and that a more dense peat is superseding both coal and 
ke ? 


coke ? é : 
At p. 35 of the same report he states that the respective prices 
of fuel, in 1867, in Bavaria, were as follows :— 
s. d. 
Coals per centner, and equal to... ... 14 5 per ton. 
Pressed peat ... oo ee IB 9 
Only 1s. 8d. ton difference in price between these two fuels, 
Orie there pone be about 35s. per ton difference in price 
between these respective fuels on the four Indian Peninsula 
ilwa: 

Surely this is a matter for 
settle all question as to the advi 
peat as a locomotive fuel in India. 
Il. The Practicability of Reducing the Working Expenses of a 

Railway by its instrumentality. 

Mr. Bonar, her Majesty’s Secretary of Legation at Munich, in 
reporting on Bavaria, for 1862, says :—‘‘In the year 1860 it was 
found practicable to reduce the cost of fuel by the employment of 
a better prepared peat or turf.” s 

The following is taken from an official copy of a report sent 
to me by the authorities of the Belfast and Northern Counties 
Railway of Ireland, on the result of a trial of condensed peat on 
that line— 

REPoRT. 


“* At your request we, this day, superintended a trial of con- 
densed nee on the Belfast and Northern Counties Railway, with 
the view of testing its qualities as a fuel for locomotives. In order 
carefully to watch the power of the fuel in the generation < 


oon eee tee 


7 om consideration, and should 


ility of employing condensed | 


to me that, perhaps, some of the elevated plateaux therein, 
having mild temperatures and heavy rainfall, might possibly be 
favourable to its formation in India ; so I hunted for such spots 
and read every author that I could learn had ever written about 
such localities; and at last I was gratified by the discovery that 
peat of a really good description was to be found in various parts 
of India, and was moreover well placed for utilisation by the rail- 
| ways, especially on the Neilgherry Hills, to the foot of which a 
| branch line is now being constructed, of about twenty-nine miles 
|} in length, to place them in communication with the Madras Rail- 
way, which dranch will leave that railway at Poothanoor, and ter- 
minate at Metapolliem, about five or six miles from Kullair, at the 
foot of the hills. 

The plateaux of these hills are formed of a multitude of undu- 
lations, extending over an area of about 420 square miles, or 
268,494 acres, only about 30,000 of which are under cultivation, 
and their configuration is highly favourable to the formation of 
peat in the various valleys between the undulating ground, through 
which numberless streams meander, tributaries to the rivers Moyar, 
Bhowany, &c., which course the foot of the hills, the first to the 
north, and the latter to the south, ultimately effecting a junction 
with the river Cauvery, which discharges itself on the East Coast, 
about fifty miles north of Negapatam. 

The elevation of Ootacamund, the chief place on the hills, and 
| situated about the centre of the plateaux, is about 7360ft. above 
| the level of the sea, baving a rainfall of between 40in. and 50in. 
annually, That of 1867.68 was 40‘54in.; rain fell in 147 aays, and 

there were 219 without rain. The warmest month was that of 
March, when the thermometer’s maximum in the shade was754 deg., 
and its minimum in the shade was in the month of February, 
where the temperature was registered at 39°37 deg. There are 
good roads crossing the hills in various directions. The drainage 
on these hills is in every variety of direction, and the swamps are 
always traversed by a stream of clear water, and springs arise 
from every hill-side. 

Now, the distance from Coimbatore, the nearest large town to 
the Neilgherries, and which is situated on the Madras Railway, 
from a central position on the hills, say Ootacamund, is only fifty- 
four miles, as under:—Coimbatore to Metapolliem, twenty-seven ; 
Metapolliem to Coonoor (or crest of hills), fifteen; Coonoor to 








steam, we rode upon the foot-plate from Carrick Junct 
Ballymena, a distance of twenty-seven miles. During the whole 
of the journey we had an excess of steam, notwithstanding that 
the fire-door was constantly open, and the damper down for the 
greatest portion of the distance. The was 100 lb. to the 
square inch. The commencement ¢ j 
incline of 1 to 80,* four miles long, with dou urves, and while 
going up the incline the pressure rose to 110 lb., and afterwards 
fo 130 1 .; fire-door open all the time. The speed, when this was 
permitted, was forty miles per hour. We noticed when travelling 
the fuel emitte1 no smoke, and little, if any, when standing at 
stations. The fire-box was examined at ymena, and a small 
of clinker was found, considerably less than from best 
coal. On looking into the smoke-box we found it perfectly free from 
cinders or dust, thus proving that the fuel stood the blast perfectly 
well. Having carefully noted all these facts, we have no hesita- 
tion in saying that we ider the cond d peat in every way 
adapted as a fuel for locomotive purposes. 
** (Signed) 
“A. Yorston, Local Superintendent, Belfast and 
Northern Counties Railway. , 
““W. H. ATKrnson, Resident Engineer, Ulster Rail- 


way. 
“¢, rd DomviLie, Resident Engineer and Loco- 
motive Superintendent, County Down Railway.” 


I have received the following memorandum from Belfast, in 
connection with the above trial :— f 

“The weight of the train, including engine and tender, was 
70 tons. i weight of coal per mile used by the same 
engine under the same circumstances was 25} lb. The total 
quantity of peat consumed —— the journey was 14 cwt. 1 qr. 





14 lb., being at the rate of 21°47 lb. per mile. - 
es. 
Actual distance run was.. «- «+ «. o2 «+ «+ 64 
Allowed for 14 hours for engine standing in steam 10 
Total mileage .......+. eccccces . 74 
fuel per 100 


Or consuming only at the rate of only one ton of 
iles run. 


es 
“* N.B.—The average number of pounds for the last three months, 
using Welsh and Scotch coals, at a ratio of two of Welsh to one o 
Scotch was 25°25 lb. per mile. The average for the month of May 
was 26°39 lb. per th. 
** (Signed) Wa. Grumore, Driver.” 
The general opinion of the result of the trial is made mention 
of in the following letter received by me :— 
“ Belfast and Northern Counties Railway, 
“*Locomotive Department, 
“* Belfast, 2lst May, 1868. 
“ Sir,—I have had the honour to enclose copies} of the ‘ Report 


mal information on the subject, as my predecessor, Mr. 
ard made the experiment. The general opinion was that, if 
the cost could be made} moderate enough to compete with coal, 
that it had certain advantages over and the drivers prefer 
cubical blocks to cylindrical. A very my element of success 
is that it should be sufficiently dried.—I have, &c., 

** (Signed) Epwakp LEIGH. 


** Lieutenant-Colonel Wragge.” 
Results of Peat as a Locomotive Fuel at the Grand Trunk Railway 
at Canada. 


(1) One ton of well-dried peat-fuel conveyed a train of twelve 

“15 an cae ting of 
express train, consisting of six passen 

miles, comming 7936 Ib. of peat-fuel, or about 45 lb. per mile 

run, travelling at the rate of miles average 7 ag 3 80 504 

miles was the distance run per ton of aw I dols. (14s.) was the 

cost per ton of fuel, making seven cents the cost of fuel per mile 


run. 
(3) Upon the Three Riversand Arthabraska Branch of the Grand 
Trank Railway, the engines with wood-burning fire-boxes, and 
without any alteration or adaptations whatever, have been burni 
peat fuel for some time, with results quite equal to those arri 
at on the above e: imental tri Be A ee nt 
mee Dewey ‘37 miles. e weight of fuel used per mile 
was 
4) Work performed by an engine burning peat-fuel, and drawing 
aioe train of eighteen from Montreal to Prescott Junc- 
tion, 112 j i 260ft. higher than 7 
it, one passenger car, and one 
:—The weight of freight was 
lb.; total weight of train, cars, 
distance run, 112 miles ; 
450 lb.; value of same at 


3 cost of pow mile run, 10 cents 
run, 2016; consumed per car mile 


oapetntocte ts if peat 
handy in India; but on making inquiries as to 
the ity thereof, I was much ridiculed for su tha 
such vegetation was to be found in the tropics; but it occurred 


to the 


ger cars, ran 177 





With what force this applics to fndia, whereit can be supplied at less 
Ww ‘orce a) Ww can eu) 
: of coal.—A. R. W. 





of the journey was up an! 


Hq 


on Condensed Peat’ you refer to. I regret not being able to give 


+ | forage, and drivers are to 


Colonel | the cost of 


Oot d (a metalled road), twelve; total, fifty-four miles. 
There are six or seven passes, or ghauts, Jeading down to the plains 
from the hills, so that communicasion with the plains is readily 
maintained all over the different way of the plateau. 

The Coonoor Ghaut, leading from the plains to the hills, the 
nearest ghaut to the railway, has an average slope of one in eleven, 
while a slope of one in nine is well adapted for the transit of bul- 
locks ; and as far back as May, 1855, no less a number than 29,000 
laden bullocks passed up this ghaut, being nearly 1000 a day ; and 
in the previous October eighty-two loaded bhandy carts and 
ninety-four empty ones passed up ; and since then the traffic has 
much increased, and the road has been greatly improved. 

The extreme length of the hill plateau is about forty-eight miles, 
and its greatest width about twenty; and the population numbers 
over 38,000 ; so that there will be no difficulty about transport ; 
and there having been 219 dry days, or three in every five of the 
year, afforded every facility for the working of the bogs, so that 

| plenty could have been obtained for railway purposes ; and there- 
| fore these bogs but require skilful management to turn them to 
| profitable account. The range is about forty miles distant from 
| the West Coast. 


III. The Existence of large Depositsof Peat on the Neilgherry Hills, &-c 
Dr. R. Raikie, in his book, ‘* The Neilgherries in 1857,” at page 
| 53, says :— 
| The surface of the table land on the summit of the hills is 

much undulated, and presents various characteristics in the dif- 
| ferent divisions ; the only circumst to the whole is 
| the occurrence of — of various extent in the valleys formed 
| by the undulations. The soil in these swamps is of considerable 

depth, and very rich ; in some it forms large beds of peat bog, 
| from which Ootacamund is abundantly supplied with an excellent 
substitute for coal.” 

Burton, at page 280 of his “‘Goa and the Blue Mountains,” re- 

marks that :—‘* There is a small swamp, formed by the soaking of 
some arrested stream, at the bottom of almost every declivity. 
Before you have been long on the hills you will witness many 
amusing accidents occurring to new comers, who attempt to 
the steed through the shaking bogs of black mud, pan 1 Ree 
lurking under a glossy green coating of grassy turf. This anecdote 
uch reminds me of the Bog of Allen.” 
The peat moss above Wellington is 30ft. deep, which shows that 
bogs have formed of considerable depth in these hills ; and Wel- 
lington is but two miles and a-quarter from Coonoor, which is 
situated on the crest of the hills. 

In the Gazetteer of Southern India, published in 1855, with re- 
ference to the Mailoor Ghaut on these hills, occurs the fol- 
lowing e:—‘*The remains of a very good road still exist 
from the top of this ghaut all the way to Ootacamund, but it has 
become impassable in many places, owing to bogs having formed 
in the hollows and closed over it.” 

There are a number of on the rivers Pykara and Pooratty, 
on these hills, Sir Robert Kane, in his “‘ Industrial Resources of 
Ireland,” at page 35, makes the following remarks with reference 
to the formation of mountain peat :—‘‘ In mountain districts the 
progress of the phenomenon is similar. Pools, indeed, cannot in 
so many instances be formed, the steep slopes facilitating drainage, 
, but the clouds and mists, resting on the summits and sides of 
mountains, ~ +y supply their surfaces with moisture, which 
comes, too, in the most favourable form for vegetation, not in a 
sudden torrent, but unceasingly and gently, drop by — The 
extent of such bogs is also affected by the nature of the below 








them. On quartz they are shallow and small, on any rock 
—s by its decomposition a clayey coating they are consider- 
able,” &c. 


Mountain peat joffers greater facilities for cutting, and is gene- 
rally of much better quality than bog-peat of low levels. . 

In trying some peat charcoal at Wellington, about fourteen 
years ago, it was ascertained that its radiating heat was 50 per 
cent. greater than that of wood charcoal. 

An acre of peat, 3ft. in depth, contains about 3000 tons of wet 

at, op By 75 per cent. of moisture in it, and will there- 

ore yield about 750 tons of dry fuel. 
In the Administration Reports of the Madras Presidency for 
1860-61, appears the following :—‘‘ Wellington.—The peat bog has 
been worked whenever the weather permitted. During the year 
178 tons of fuel were made and conveyed to the cantonment, be- 
sides 94 tons supplied to Commissariat Department. 
No difficulty was experienced in obtaining labourers, and plenty 
= — P at seven rupees per month (or 14s.), or about 
. per day. 
Naeem who was ate Se Gebeiaton, and knew the 

ilgherry Hills well, sa; t ti i t is welladapted 
for fuel, and that it can be easily procured bout much expense 
in cutting. It was found useful in burning bricks on these 
tacamund in private houses, and 


hills, and was used all over 
i ty lenty of I: 

ow ity of peat to su the railways with fuel 
while the new Fuel plantations Prony» New dy so that they need 
not be suff Sn ganar ft mais eho apiece & 
easily pi or the conveyance o' peat, as cattle, carts, 

be obtained at small cost, but such a 

tranegort would have to bo insugurated for the essasion, as 
wealthy ing company, 
naan ld be profitably a for ; in fact, I ha’ 
much as it co’ P lone for ; ‘act, ve gone 
transport, and find it could be done 





5d., but we will say, for a certainty, 6d. ton per mile. The 
question of all over uires into, 
and I have devoted much attention to the su and, if con- 
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sideration is not paid to this question, the highways, instead of 

being the feeders to the railways, will soon become the stoppers of 

the supplies, and the lines will consequently suffer greatly in their 
traffic. 

A large sum might be saved annually if the four Indian penin- 
sula railways would use condensed peat in lieu of coal. I have 
made up an estimate of what might have been so saved in their 
consumption of fuel in 1867, which I will give you; and you must 
bear in mind that the consumption is now very much greater, 
owing to the extension of the lines. 

IV. The saving that might be effected by the introduction of Con- 
densed Peat in the Working Expenses of the Four Indian Peninsula 
Railways, in lieu of using Coal, Coke, and Patent Fuel. 

The following consumption of fuel is taken from the railway re- 
turns of 1867 :— . 

8. 
The Madras line consumed 17,271 tons, cost .. .. .. 50,088 0 


Its equivalent of condensed peat, 17,271 tons, would 
have cost, at 24s. perton .. «. «2 of of e+ 20,726 0 





Or effecting a saving of.. .. «2 «es «+ eo 29,362 0 

The Great Southern Railway consumed 4804 tons, cost 14,109 0 
Its equivalent of condensed peat, 4804 tons, at 28s. 

per ton eo fe 9c «fo 66 90 oe «oo of of £705 18 





Orasaving Of oe «e +e of eo 0 of ec 7,383 8 





Saving effected on the above two lines ;— 
Madras Railway 2 oe oe oo oe ee 29,362 0 
Great Southern of India Railway .. .. «se «2 e- 7,383 8 





36,745 8 





The Great Indian Peninsula Railway consumed 79,044 
ae ee ee) ee ee ee 
Equivalent of condensed peat, 79,044 tons, at 40s. per 
TON. ce ce ce co ce co ce co ce co co 258,088 0 


223,657 0 





Saving on Great Indian Peninsula Railway of .. .. 65,569 0 
The Bombay, Baroda, and Central India Railway con- 
sumed, during the last half year of 1867, 6667} 
OMS, COSE .. ce ee ce co oe ce eco co co 24,194 10 
Lquivalent of condensed peat, 66674 tons, at 40s. per 
TONse «2 ce cc co ce ee ce co co eco co 18,385 0 








Saving of Bombay, Baroda, and Central India Rail- 
Way Of .. se co ce «eo se ce ce co ce ce 10,850 10 





And, presuming that its consumption for the whole 
year, 1867, was double that of the last half year, 
the saving would consequently have been .. .. 21,719 0 
Total saving on the four lines :— 





) Toes it deposits very little clinkers, so destructive to the 
fire-bars where coal is used, and makes no smoke. 

(8) That it will afford a protection agrinst, and tend to hold in 
check, the incessant encroachments of coal, the insidious nature 
of which has been so strongly evinced in the working expenses of 
the Bombay, Baroda, and Central India line, which have increased 
without a break to such an extent in seven consecutive half years, 
from the half-year ending 31st December, 1864, up to that ending 
31st December, 1867, that they were 50 per cent. higher at the 
latter than they were at the former period, being at the rate of 
14 per cent. per annum increase. 

(9) That the reduction of the working expenses by its use will 
lighten the onus of guarantee on the part of the Government, as 
there will be a smaller deficiency to make up. 

(10) That its supply to the railways of Bombay will give an 
impetus and profitable freights to the native coasting trade as well 
as the coasting steamers. 7 

(11) That the introduction of so cheap a fuel will admit of the 
reopening of various ironworks which the dearness and scarcity of 
fuel caused to close some years back. 

(12) That it is, in fact, the alternative source of supply so greatly 
needed for locomotive purposes, and, moreover, has the advantage 
of being instantly available, it having already matured, whilst the 
railway fuel reserves have yet to be grown, and will be years before 
they produce a supply. 

Owing to the rise in the price of wood fuel, which in some 
stations of the Madras line is as much as 18s. per ton, and as it 
requires 3°39 tons of wood to perform the duty of one ton of coal, 
the cost of an equivalent of wood fuel to effect the performance of 
a ton of coal is more than 61s. in such places ; this surely cannot 
be called an economical fuel. And it is, morover, an unfortunate 
circumstance for the Government, as its revenues will suffer greatly 
in consequence ; for I understand the authorities of the Madras 
Railway are so dissatisfied that it will be a question with them if 
they should not altogether, in the interests of economy, give up 
the use of wood, while the Great Southern of India Railway, who 
cannot g2t more than enough wood to run a single train daily, 
have, in their own protection, been obliged to procure coal from 
Australia, 6000 miles away, which they actually find cheaper to use 
for locomotive purposes than the wood locally produced. But, 
further, this rise in price of wood fuel is paralysing all commercial 
undertakings dependent upon a supply of firewood, such as sugar 
factories, &c., and the ryotsin general are loud in their complaints, 
while the manager of the Asker Sugar Factory, consuming 10,000 
tons of firewood annually, says that, if the newly-imposed duty be 
levied, the company will have to close its operations, a most un- 
satisfactory state of affairs, which is needlessly inflicted, as the use 
of peat would remedy this distress, 

Government is now taking a leaf out of Germany’s book, which 
will be remotely beneficial, in sending students to that country to 





Madras Railway, Of.. .. «2 ce of of of es eco 29,962 0 
Great Southern Railway, of.. .. .. «- eo ec ee 7,383 8 
Great Indian Peninsula Railway, of.. .. .. .. «. 65,569 0 
Bombay, Baroda, and Central India Railway, of... .. 21,719 0 





TUE. sc 40. we) a oe et we eS £124,033 8 
The total consumption, therefore, annually of coal, coke, and 
patent fuel of the above four lines amounts to about 107,786 tons. 


study forestry; but the result of such study will have to be 
| utilised at a very considerable outlay, making no returns for years; 
while I would recommend for consideration another leaf out of the 
book, which will give them fuel at once, and at a very small out- 


ay. 
Reading a work of De Luc’s—the great geologist—the other 
day, I was much struck witha remark contained in it which 





But when the branch railway is completed to Metapolliem con- 
densed peat could be supplied to the Madras Railway there at £1 | 


forcibly illustrates the present fuel crisis in India, and shows how 
to meet it successfully; it was as follows, in reference to the 


per ton, and by that line conveyed to the junction of the Great | North of Europe :~In these countries indeed, at least, in many 


Southern of India Railway at Errode for about 24s. a ton. 


V. The Cost at which Condens? Peat could be supplied at various | 
Pies. 
Per ton. 
s d. 
At the Neilgherry Hills depdt, at « oc 10 0 


If delivered at the foot of the hills (twenty miles) 7s. 
extra for transit, at ee ee 00 08 00 ce eco ce 

At Coimbatore, Madras Railway (twenty miles further), 

s, for transit, where coal is 54s. perton .. 24 0 

Great Southern Railway, 4s. additional for 
railway freight, where coal is 57s. perton .. o 2 @ 

At Beypore, for Bombay, Baroda, and Central Indian Rail- 

and Great Indian Peninsula Railway and coasting 


17 0 








way 
StEMINETS «2 cc co ce ce c6 ee cc of c& of BD G 
At Bombay, per coasting vessel, from Beypore, where coal 
. 40 0 


ig 758.,88f 0 cc cc «6 cf oc co ce 8 Ce ve 


parts of them, it was only about thirty years ago that the 
neighbouring forests having been mostly cleared away, peat was 
thought of as a substitute for wood, and none of the inhabitants 
knowiug hew to prepare it, people were sent from other countries 
to instruct them. . . . They have since continued the use of 
it, and are now using it on their railways. 

Were not, [ would ask, their circumstances, then, precisely 
similar and identical with the present state of the fuel question in 
India, but they fought and conquered ; and cannot India do the 
sume ? 

There are many peat bogs on the Neilgherries belonging to 
private individuals whose names I have ; but those belonging to 
Government have been conserved for some two or three years. 


| 
| The Universal Review, at page 564, says: “* Peat was discovered 
' 


on the Neilgherries, It is generally distributed over the entire 
range of the hill tract, and is so abundant that it is sold at the 


VI. The Importance of such a Cheap Fuel to various commercial | hog-side at one shilling per cartload of 1000 1b.—about 2s. 2d. per 


undertakings in India, such as [ronworks, Sugar Factories, Coast- 

ing Steamers, d&c., is also manifest. 

In the evidence given before the select committee of the House 
of Commons in 1858, on the colonisation and settlement of India, 
Mr. Fenwick, engineer to an ironworks company, stated that the 
company had to discontinue operations on account of the scarcity 
and high price of fuel. Now, peat is better adapted for smelting 
purposes than coal, from its freedom from sulphur; and the cheap- 
ness with which Government, or a railway company, could supply 


commercial works with peat fuel would resuscitate a stagnant , 
trade, and one which is greatly needed in the country; in fact, by ; 


the aid of condensed peat, a good rail could be made in India, and 
the cost of freight, so heavy on iron rails from England, would be 


thereby saved, an object of great importance in view of the exten- | 


sion of the various lines. 

Beypore was probably selected for the terminus of the Madras 
line on the west coast of the peninsula, on account of the iron 
company there, which the existence of extensive beds of hematite 
in this locality called into being some years back, and whose works, 
now in a semi-ruinous condition, stand as costly proof that, in the 
absence of a local supply of fuel, the manufacture of iron is not a 
profitable speculation. 

The consumption of firewood at some of these ironworks is 
enormous, and the Conservator of Forests, in one of his reports, 
mentions as ar. instance thereof, “‘ that at Tirunamallai, a circle 
of some twelve miles diameter’(where the ironworks are), which 
abounded in small wood, is now almost entirely denuded of every 
tree, and this in the course of some seven years.” The Madras 
sugar factories consume 60,000 tons of firewood annually, It is, 
therefore, evident that condensed peat, from its cheapness, will be 
a most useful auxiliary to wood. 


VIL.— The general Advantages derivable from the Use of Condensed* 
(not compressed) Peat. 

(1) The economy it will effect in the working expenses of the 
railways by introducing it as an auxiliary to wood fuel. and also 
to the coasting steamers, which might be supplied with it at Bey- 
pore. It is now in general use—only air-dried peat—in the 
steamers in the Shannon, and is found to answer admirably as a 
marine fuel atjabout half the cost of coal there (see Sir R. e's 
“Industrial Resources of Ireland,” p. 57). 

(2) That its manufacture will afford new source of reventie to 
the Government, and relieve the great pressure on the forests 
while their growth is extending and the railway fuel reserves 
maturing. 

(3) That it will create 2 new traffic for the Madras Railway, to 
much wanted to make the branch line a paying one. 

(4) That it will occupy but one-third the space of firewood in a 
truck, for one ton of it will stow in about forty cubic feet, whilst 
its equivalent in calorific effect, viz., one cord of wood, requires 
128 cubic fect of space, thus enabling the trains to travel three 
times the distance with a truck of it that they could with one of 
wood, avd thus saving them the expense of numerous fuelling sta- 
tions, as wood fuelling necessitates one every thirty or forty miles. 

(5) That it is not liable to spontaneous combustion, like coal is, 
which burnt down a large shed -but recently from this cause at 
Royapooram, and might have done a larger amount of mischief. 
Its use would therefore increase the security of railway property. 

(6) That it will travel so much better than coal, and will not 
disintegrate and deteriorate like it in value every time it is 
subjected to removal. 


*Compressed being a failure. ; 


ton—and at about 2s, 6d. a ton at the principal settlement, Oota- 
camund,” 

Now, since its conservation, it must greatly have improved in 
quality, for its price there now is 33s. a ton, a slight increase 
of over 1200 per cent., and where labour is but quarter the price 
it is Ireland, in which country it is conveyed for sixty miles, and 
sold in Dublin for 16s, a ton ; nevertheless, I could produce it on 
| the Neilgherries for the railways, if they wish to have it, for the 
| sum of 10s. per ton at the hill depot, or delivered to the Madras 
Railway for £1 a ton, and Metapolliem and to the Great Southern 
of India Railway for 24s., per Errode. 

The use of peat will also save the railways from the great ex- 
pense to which they are occasionally put by the trains being fired, 
owing tothe sparks thrown off by wood fuel, which sometimes 
| destroys valuabie merchandise in transit, the destruction of which 
| has to be made good by the railway companies ; no sparks being 
| thrown off during the combustion of peat. 

There are large deposits of peat that I know of in various parts 
of India, and the distress caused by the present state of the fuel 
| question there should be at once moved by their immediate utili- 
| sation, and I have studied carefully how to insure a successful 
remedy for this crying evil; and as Government cannot supply the 
railways with a sufficiency of firewood, even at a high cost, it is 
time for the railway companies to take into consideration whether 
it may not be desirable, in the interests of economy, for them to 
take the necessary steps to provide themselves with a cheap loco- 
motive fuel ; should such be their determination, it would afford 
me much pleasure to give them any information they may require 
in the furtherance of such a beneficial measure, 

To further support my a:guments, I would remark Mr. Danvers 
observes, at paragraph 38 of his ‘‘ Report on Indian Railways, 
1869-70,” that-—‘* It will be observed that the proportion of work- 
ing expenses to gross receipts in some cases was above 80 per cent., 
while in others, viz., the East Indian and the north-west line of 
the Madras, it was about half that proportion. The average 
expenses of the thirteen lines which realised profits were, in 1868, 
61°77, and in 1869, 64°05 per cent. of the gross receipts. It may 
be expected that, when the lines have more fully developed the 
traffic which they ought to command, and when by the use of 
cheaper fuel from native sources the present heavy charges in the 
locomotive department are reduced, the average rate of expendi- 
ture will be under 50 per cent. If this had been the case during 
the past year of depression nearly £350,000 would have been added 
to the net receipts, Strenuous efforts are being made, both by the 
| Government and the companies, to reduce expenditure in every 
| way, and to bring the working and establishment charges as low 
as 1s compatible with efficiency.” 

The utilisation of the peat-bogs will alone provide the ‘‘ cheaper 
fuel from native sources,” which the Government director of rail- 
ways thin'ss justly of such great importance in the economic work- 
ing of the lines ; and they are immediately available to effect that 
object; and I trust that I have been able to show to the satisfac- 
tion of all that there ought to be no difficulty whatever in render- 
ing them immediately useful. 





SouTH KrnstneTron MusguM.— Visitors during the week ending 
February llth, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 12,858; Meyrick and other 
galleries, 1738; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. to 4 p,m., Museum, 1913; Meyrick and other 
galleries, 95; total, 16,604; average of corresponding week in 
former years, 11,102. Total from the opening of the Museum, 
10,165,464. 








THE PATENT JOURNAL. 





Condensed from the Journal of the Commissioners of Patents. 
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2784. WiLttam Fietcuer, Ilkeston, Derbyshire, ‘‘ Improvements in appa- 
ratus for measuring liquids.”—22nd October, 1870. 

4. Joun Borreriit, jun., and Ropert Witson Morrett, Bradford, “ The 
production of a new crape cloth.”—2nd January, 1871. 

78. Jonny THomas NewMan Burnanp, Norfolk-street, Strand, London, 
‘‘Improved mode of winding watches, chronometers, and clocks, and 
for moving or regulating the hands of the same.”—12th January, 1871. 

98. CraururD Crossman, Dawson-street, Dublin, and JosepH Henry 
FerGuson, Grafton-street, Dublin, ‘Improvements in the means of 
attaching steel or iron shoes to the feet of horses without the use of 
nails.”—14th January, 1871. 

115. JEAN ADOLPHE CARTERON, Fleet-street, London, and Evcene Rimmet, 
Strand, London, “ A new or improved compound for rendering fabrics 
and other porous substances impervious to moisture or water.”—l6th 
January, 1871. 

135. Tomas CorBett, Shrewsbury, Salop, “‘ Improvements in ploughs.” 

1387. Josepa Davies, Fleet Works, Farringdon-street, London, ‘* Improve- 
ments in folding and cutting machines applicable to newspapers, to 
bookbinding, and other purposes.” 

139, Leonce Bernarp ScuMouie, Aldermanbury, London, “ Improved 
means of controlling the delivery of thread from reels contained in 
boxes or receptacles.”—19th January, 1871. 

143. Peter BrorHEeRHoop and GeorGe Dominicvs Kitror, Compton- 
street, Clerkenwell, London, ‘Improvements in apparatus for regu- 
lating and measuring the flow of fluids.” 

oe Smpsoy, Bedford-street, Westminster, “Improvements in 
skates.” 

151. James Hosken, Fenchurch-street, London, ‘‘ Improvements in auto- 
matic apparatus for controlling the flow of liquids from constant supply 

ipes or vessels.”—20th Junuary, 1871. 

156. Francis Howe, Windsor-road, Denmark-hill, Surrey, ‘‘ Improve- 
ments in the economical application of fuel to domestic fireplaces.” _ 
159. Taomas BupwortH SHARP, Manchester, ‘Certain improvements in 

injectors for steam boilers.” 

161. Henry Cots, Birmingham, “ Improvements in horseshoes 

163. RicsarD Huskinson Warwick, Newark-on-Trent, ‘‘ Improvements 
in apparatus for the supply of hot water.” 

165. NATHANIEL CLAYTON and JoseEPpH SHUTTLEWORTH, Lincoln, “Tm- 
provements in the frames of portable combined thrashing and winnow- 
ing machines.”—2lst January, 1871. 

167. BENJAMIN JAMES BrvG, Finsbury-place South, London, “ Improved 
means for securing artificial teeth in the mouth.” 

169. GeorGe GILBERT, Grove-road, Holloway, London, and THomas 
ATKINSON Etuis, High Holborn, London, ‘‘ An improved mode of con- 
structing rails for ruilroads.” : 

171. BernaRD CLARKE, Aston, near Birmingham, “Improvements in 
mortice machine chisels.” 

173. Witttam Cocurane, Elswick Colliery, Newcastle-on-Tyne, “A new 
or improved apparatus for indicating the velocity or varying conditions 
of air or other currents in pipes, galleries, shafts, or other places, also 
applicable to measuring or indicating the speed of machinery.”—A 
communication from Théophile Guibal, Mons, Belgium. 

177. Witt1am Epwarp NewrToy, Chancery-lane, London, “ Improvements 
in the manufacture of cheese, and in the apparatus employed 
therein.”—A communication from Artemus Holdredge, West Burling- 
ton, New York, U.8., and Benjamin Franklin Harrington and Henry 
Harrison Harrington, New Berlin, U.S —23rd January, 1871. 

179. JosepH CocksH00T, jun., Tuomas WRIGLEY, and Henry WEATHERILL, 
Manchester, “Certain improvements in the construction of railway 
cariages designed for the purpose of mitigating the violence of railway 
collisions.” 

181. Joux Moore, Meridian-place, Clifton, near Bristol, ‘‘ Improvements 
in the construction of boats.”—24th January, 1871. 

187. WiLtiam Thompson Many, Liverpool, “‘ Breech-loading ordnance.” — 
A communication from Adolf Stempf, Pesth, Hungary, Austria. — 

189. James Jones, Liverpool, “ Improved apparatus for cutting cigars, 
cheroots, cigarettes, and manufactured tobacco.” 

191. Mippteton Cuapmay,  Charterhouse-buildings, Goswell-road 
London, “‘ Improvements in cases or cabinets for liquor bottles and 

lasses.” 

198. Tuomas WHITEHEAD, Holbeck, Leeds, Yorkshire, “‘ Improvements in 
machinery for combing wool, cotton, flax, silk, and other fibrous 
substances.” - 

199, FrepERICK Watrtox, Staines, Middlesex, “Improvements in block 
printing apparatus.” 

201. Ropert Porter and Tnomas Lane, Fenchurch-street, London, “‘ Im- 
provements in the manufacture of gas for illumination, and in the 
apparatus connected therewith.” —25th January, 1871. p 

202. Samoet Wi: Kes, Cockspur-street, Westminster, “Improvements in 
spindles and their knobs or handles, especially applicable to doors and 
drawers.” 

204. Louis MERCKELBAGH, Southampton-buildings, London, “ Improve- 
ments in breech-loading fire-arms.” : a 
206. EARLE Hexry Smitu, New York, U.S., “Improvements in printing 

oresses,” 

208. ANNE ABBEY Downes, Stonnall, Staffordshire, ‘An improvement in 
ear-rings.’ 

21), CHARLES Lune.ey, Greenwich, Kent, “Improved means of and 
apparatus for dredging docks, rivers, and canals.” F 

212. ALrrep Vincent Newton, Chancery-lane, London, ‘‘ An improved 
construction of steam boiler.”— A communication from Jacob Lorillard, 
New York, U.S.—z6th January, 1871. 

214. Jonann GeorGe Borurincer and CaRL KRALL, Regent-street, 
London, ‘Improved mechanical arrangements for retarding or stop- 
ping, and for facilitating locomotion and motion generally.” F 

216. Georce Harris Haywoop and Freperick Parkek, Dyer’s Hall 
Wharf, London, ‘“‘ Improvements in stove grates.” 

218. Samvet Wiits Norman, Oakley-street, Lambeth, Surrey, “Im- 
proved methods of and apparatus for steering tramway cars.” 

22). WittiaM SHanks, Johnstone, Renfrewshire, N.B., ‘‘ An improved 
machine for cutting metal bars of various sections.” E 
222. Jonn Carrer Ramspen, Halifax, Yorkshire, “Improvements in 

looms for weaving.” —27th January, 1871. Le 

224 Josepn Lewis Mitts, Manchester, ‘Certain improvements in the 
construction of match boxes or boxes of a similar nature, and in the 
adaptation thereto of printed matter, together with the arrangement of 
soothanionn connected therewith.” : 

226. Joun CLecG, jun., and Grorce AsHTON CLEGG, Bolton, Lancashire, 
‘* An improved method of fastening boots and shoes.” 

228. Witt1aM Know es, Bolton, Lancashire, and Jonny Murr HeTHerinc- 
TtoN, Manchester, “Improvements in the manufacture of covered 
rollers and other nipping surfaces of machinery for preparing and 
spinniug cotton and other fibrous materials.” 

230. Witutam Henry Orta, White Hall, Wickham, Essex, “‘ Improve- 
ments in sweeping machines.” - 
232. James Wittiam BuTier, Savile-row, London, “‘ Improvements in 

stoppers for bottles, jars, and other like receptacles.” 

234. WitutaM Ropert Lake, Southampton-buildings, London, “An 
improved mode of and appliances for covering surfaces with an 
oleaginous coating, chiefly designed for decorticating walls and 
ceilings.”—A communication from Charles F. Kemmer, Cleveland, 
Ohio, U.S. - 

236. Wittiam Tonoue, Kennington, Surrey, “Improvements in piano- 
fortes, harmoniums, and other musical instruments.”—28th January, 
1871. ‘ 

238. Isaac ReBanks, Wormwood-street, London, “Improvements in 
reservoirs or damping wells applicable to copying machines and other 
useful purposes.” ‘ 

240. CHARLES Lewis Lawrence, Bury-street, St. James’, London, 
“ Certain impr ts in padlocks.” —A ication from William 





H. Adkins, Ithaca, U.8. Fe 
242. Joan .Macixtosn, North-bank, Regent’s Park, London, ‘“ Improve- 

ments in life preservers and in valves for regulating the same or other 

purposes,” ee 

246, Witt1am Rosert Lake, Southampton-buildings, London, “ Improve- 
ments in combs for worsted machinery.”—A communication from 
Charles Weiler, Philadelphia, Pennsylvania, U.S. 

248. Joun Youne, Milli Park, Ri wshire, N.B., “‘Improvements in 
drying glutinous or semi-liquid substances, and in the apparatus 
employed therefor, which improvements are also applicable to drying 
grain or seeds.”—30th January, 1871. 

250. THomas James Smiru, ect-atreet, London, ‘‘ Improvements in 
mitrailleuses or multiple guns.”—A communication from Lewis Wells 
Broadwell, Vienna, Austria. 

252. Sir W1LL1aM Tomson, Glasgow, Lanarkshire, N.B., “ Improvements 
in transmtting, receiving, and recording instrum ents for electric 

telegraphsi.” 

254. Micnazt Henry, Fleet-street, London, ‘‘ Improvements in sewing 
machines.”—A communication from W. A. Mack, Norwalk, Ohio, U.S8., 
and James Blake, Scranton, Pennsylvania, U.S. 

256. W1LL1am Gipes, Boston-road, Brentford, Middlesex, ‘‘ Im rovements 
in machinery for treating and preparing flax and other textile 

plants.” 

ost, Exsenrzer Baxton Burr, Dalston, Middlesex, “‘ An improved con 
trivance for holding railway and other carriage window sashes and 
shutters, also applicable to other sliding sashes and shutters.” 
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26). Geonce Epwarp Jerrery and Rosert Luke, Stamford, Lincoln- 
shire, “‘ Improvements applicable to portable engines and boilers, part 
of which improvements are applicable to stationary boilers.” 

262. Epwarp Gopparp Durant, Cockspur-street, Charing Cross, West- 
thinster, “ Improv ed apy paratus or mechanism especially applicable for 
filing and sh: arpening saws.”—A communication from William Tucker 
and Prince Snell, Fiske dale, Massachusetts, U.8.—3lst January, 1871. 

264. Hermon Ware, Cambervwell-road, Surrey, “ faprovements in 
glazing, colouring, ae preparing kangaroo and other skins.” 

266. Joun Sampson Starnes, Broad-street, Ratcliff, London, “ A new or 
improved signalling apparatus or fog- horn.” 

268. EF: REDERICK OspourN, Cannon-street, London, 

istcoats.” 

Leopotp Mites Green, sen., Sonthsea, Hants, “An improved 

joint for pipes or fer other purposes where such joints are required.” 

272. Wittram Sorpson Hope, ‘Seater, Lancashire, ‘‘ Improvements in 
machinery or apparatus for preparing ‘and spinning cotton and other 
fibrous substances.” 

274. Cotin McKay Smrrn, Cornhill, London, “ Improvements in services 
or utensils for the washstand, and for other similar purposes.”—1st 
February, 1871. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


276. Henry Garpner, Ropcer Lowe, JoserpH Woop, James Woop, and 
James PickerinG, Manchester, ‘Improvements in spring mattresses 
and other articles for sitting and reclining upon.”—I1st February, 1871 
7. JosepH Roptnsoy Morrram, Live 1, ‘‘An improved tool for 
cutting glass and other substances.”"—A communication from William 
Clive.—2nd February, 1871. 

293. Witttam Ropert LaKe, Southampton-buildings, London, “ Improve- 
ments in machinery for cutting cloth, leather, paper, and other like 
materials, and in fastening devices to be employed in connection there- 
with.”—A communication from Albin Warth, Stapleton, New York, 
ag and William Frederick Jobbins, New York, U.8.—2nd February, 

871. 


“Improvements in 

















204, Witwiam Ropert Lake, Southampton-buildings, London, “ Improve- 
ments in electro-motors, chiefly designed for railway carriages A 
communication from Solomon Jones, New Orleans, Louisiana, U 
William Hugh Smith, Randolph, Alabama, U.8., and James Harkins 
Weaver, New Orleans, Louisiana, U.8.—2nd February, 1871. 





Patents on which the Stamp Duty of £50 has been Paid. 
416. Samvet Reap, Edinburgh, Midlothian, N.B., 


—Tth February, 1868. 
481. Jacop GroGuecan WILLAns, St. Stephen’s-crescent, London, 
and steel.”—12th February, 1868, 
532. James Hinks and Joseru Hixks, Birmingham, “ Portable stoves.” 
18th February, 1868. 

: MU EL Fir tH, Leeds, Yorkshire, “‘ Cutting coal, stone, &c.”- 

, 1868. 

. James Buck W 1Lson, Haydock, near St. Helen’s, Lance: shire, * Com- 

— ing, forging, and rolling g steel, &c.”—8th February, 1868. 

Wittiam Ric HARDSON, Oldham, Lancashire, ‘Combs for carding 

engines &e."—8th February, 1868. 

438. WiLt1am Taomas Suae, Vincent Works, Vincent-street, Westminster, 
“ Valves.”—Sth February, 1868. 
539. Wi_tiam WeiLp, Manchester, 

February, 1868. 

470. Samvuet Cunuirre LisTer, Menutagham, near Bradford, Yorkshire, 
“ Weaving.”—1l1th F ary, 

485. Ricuarp GeonrcE, Kilburn, Middlesex, “ Heating and ventilating.” — 
13th February, 1868. 

509. Water EasTerBRooK, Albert-road, Kilburn, Middlesex, “‘ Actuating, 
locking, interlocking, and controlling railway points and signals.” 
Lith February, 1868. 

525. James WALKER 
ith February, 18 

587. Wituiam WIixson, 
valves and pistons of steam engines.” — 


“Finishing paper, &c.” 


“Tron 





22nd 
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“Treating sewing threads, &c.”—18th 












Poole, Dorsetshire, ‘‘ Ornamental tiles, slabs, &c.”— 








“Lubricating the sliding 
1868. 


Newcastle-on-Tyne, 
21st Feb -uary, 


** Millstones.” th 


475. Ropert Younc, Glasgow, Lanarkshire, N.B., "—12 
February, 1868. 
480. Henry BoLLMANN Conpy, Battersea, Surrey, “Acetic acid.”—12th 


February, 1868. 
582. Marc Antorne Francois Mennons, Southampton-buildings, London, 

* Brushes.”—21st February, 1868. 
1293. WiitttaM Gorse, Birmingham, 

facturing flat-pointed cut nails.”- 


“Strips of iron and steel for manu- 
21st April, 1868, 


30 as been Paid. 
"—12th February, 
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365 Ina Dimock, Manchester, “Com’ing cotton, &c. 


1864. 
868. 


kshire, ‘‘Boots and 


** Bread, &c.” 


Tuomas, Wuire, Prospect-terrace, Leeds, » 

—12th February, 1864. 

wRY Jounson, Lincoln’s-inn-fields, London, 
—llth February, 1864. 

476. Gzorce Parry, Ebbw 
or cinders of blast furna 








ale Ironworks, Monr 
"—25th February, 186 


N oath, “* Treating slag 
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3316. Epwarp Fovu.cer, Liverpool, ‘‘ Permanent ways for railways and 
tramroads.”—19th December, 1870. 
3351. CHarRLes ALEXANDER CALVERT, Manchester, “Drawing off and 





22nd December, 1870. 


measuring liquids. 
Honley , near Huddersfield, 


8365. ANDREW BE 
24th December, 1870. 

14. Jonny Henry Kesyos, James Kenyon, and Epenezer ENTWISTLE, 
Blackburn, “ Railway signals.” 

16. James WiLLoucusy, Wittiam WILLOvGuBY, Jo 
Wit ovensy, Samvec Plymouth, “Stamping orc 

48. Joun —* Manchester, ‘“‘Combing cotton 

January, 1871 

3. GeorGE HASE LTINE, South: umpton-buildings, ondon, “‘ Tilling land, 

dig ging potatoes, &c.”—A communication from James Parson Ross.- 
12th January, 1871. 

88. Ropert Mitts, Greenock, 

100. WiLLIAM SHePpaRD Wetmore, Chancery-lane, London, 
troops under fire, &c.”—1l4th January, 1871 

140. Epwarp Kerrsy, Vine Works, Rochdale, “ Railway 
January, 1871, 

150. Georce Warsop, Burton-street, 
engines.” —20th January, 1870. 

158. Georce Green, Aberystwith, ‘“‘ Separating ores.” 

160. James CartmeLt Ripvey, Albert-terrace, Jesmon 
upon-Tyne, ‘‘ Iron and steel.” —2lst January, 1871. 

184. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ Meters for 
measuring liquids.” — A communication from José Fraucisco de Navarro. 
~24th January, 1871. 

194. VauGHAN Penprep, Crowhill House, Milto: 
“ Wheels.” - 25th January, 1871. 






**Economising fuel.”— 





sEPH WILLOUGHBY, and 
."— 4th January, 1871. 
wool, &c.”—9th 
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N.B., “‘ Pumps.”—13ih January, 1871. 

“ Protecting 
signals.” —19th 
and air 


Nottingham, ‘ Steam 


road, Newcastle- 


road, Dulwich 





235. Grorce HasevTine, Southampton- buildings, London, “ Pillows and 
bolsters, &c.”—A communication from Timothy Sperry. — 28th 
January, 1871. 

2618. Freperick James Heap, Eastbourne, “‘Cocks :nd valves.”—Ilst 


October, 1870. 

2629. ELLs Butre RWORTH, Calder Cottage, near Rochdale, 

rd October, 1870. 

2640. Dovetas Mo xe, British Ironfuundry, 
“Spring hinges.”—5th October, 1870. 

2646. James Lumiey and Wiitson PARNELL, Bolton-le-Moors, 
machines.” 

2648. HumpHREY BRACEWELL, JOHN Bucock, and Georce WaiTrakeEr, 
Burnley, “‘ Looms for weaving.” 

2650. Wittiam Evans and Tomas Price, Allcastle Tin Works, Llanelly, 
* Tin-plates, &c.” 

2654. Samvet Cuatwoop, Bolton, and Taomas Wriiiam Tosrn, Regent 
street, London, “‘ Safes, &c.”—6th October, 1870. 

2656. MARTYN JonN ROBERTS, Pendarren, near ‘Crickhow ell, 
or regulating the flow of fluids, &e ”—Tth October, 1870. 
74. JosepH NeepHAM, Piccadilly, London, “ Breech- loading fire-arms.” 
—S8th October, 1870. 

2684. James Suanp, Upper Ground-street, Blackfriars, Surrey, ‘‘ Engines.” 
—llth October, 1870. 

2698. Tuomas Wuirs, Leeds, ‘‘ Boots and sh .”—12th October, 1870. 

2700. Ropert Lakin and Wittiam Henry Ru#opes, Manchester, and 
Joun Carpenter, Ashton-under-Lyne, ‘‘ Preparing, spinning, winding, 
and doubling cotton, &e.” 

2706. THomas Hucxva.z, Noel-street, Islington, London, “ Bridles.”— 
13th October, 1870. 

2708, FRepenicx ARNOLD, Fleet-street, London, “ Pattern post wrappers 
or envelo: 

2711. James Lockwoop Hewarp, Newport, “‘ Nails.” 

2714. Freperick Lupewic Hann Dancuet, Horwich, “ Charring wood, 
peat, &c.”—14th October, 1870. 

2721. Joun Coops Happay, ‘Treherne-road, Brixton, and Joun Turay, 
an ee oe ne SE 
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“ Furnaces.” 





Blackfriars-road, Surrey, 


“ Washing 


“ Stopping 








2728. Georoe Barry, The Pavement, Finsbury, London, “ Preparing con- 
centrated food.”—17th October, 1870. 

2750. Jonw Hewry Dattmeyer, Bloomsbury-street, 
glasses, &c.”—19th October, 1870 

Wituam Epwarp NEwTox, 


London, “‘Opera 





2863. Chancery-lane, London, ‘Pipes, tiles, 


&c.”—A communication from William Augustus Battersby, Timothy | 


Bist Octobe ry 1870. 
London, “ Covling or fre ezing 
Eugene Dominique Nicolle and 
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Reed Crawford, and Robert Brown. 
3210. Witttam Mort, Fenehurch-street 

machines.”—A communication from 

Thomas Sutcliffe Mort.—6th Decei 









3258. Witt1AM WaLker Gresox, Bonnington Steam Mills, Midlothian, 
N.B., “ Separating seeds, &c my 2th December, 1870. 
3276. Wintiam Henry Lask gs, Buuhill-row, Finsbury, London, 


* Office tables.”—14th Decem 1870. 

3320. WittiaM Wemyss Kennepy, Edinburgh, N.B., 
—220th December, 1370. 

106. Jenotapa ALsop Ruaopes. Howard-street, Sheffield, 
metals.” —14th Janua: Ys, 1871. 

137. Josepu Davies, * Works, Parringdon-street, London, * 
and cutting machines.’ —19th Januar w, 1871. 

165. NATHANIEL CLayToN and Josepn SHuTrLeworts, Lincoln, 
ing and winnowing machines.”—?1st January, 1871. 

232. James WiLtiaM BuT.er, Savile-row, London, “ Stoppers for 
jars, &c.”—28th January, 1871. 

293. Wittiam Rosert Laks, Southampton-buildings, London, “‘ Cutting 
cloth, &c.”—A communication from Albin Warth and William Frederick 
Jobbins. 

294. Wittiam Rosert Lake, Southampton-buildings, London, “ Electro- 
motors.”—A communication from Solomon Jones, William Hugh Smith, 


and James Harkins Weaver.—2ad February, 1871 
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3093,* 6d.; 1434, Is. 10d.; 1602, Is. 2d.; 1635, 4d.; 1658, 8d.; 1675, 
ls. 10d ; 118, 6s. 8d.: 1714, 8d.; 1715, 10d.; 1719, 1s. 6d.; 1726, 6d ; 1727, 
1s.; : 1731. aah 1742, 1s. 19d.; 1749. Is. 2d.; 1750, 8d.; 1751, 8d.; 
1755, 6a. 1756, 10d.; 1761, 8d.; 1768. 8d.; 1764, 10d.; 1765, 10d.; 1770, 6d ; 

‘ ; 1779. 10d.; 1785, 10d.; Sd.; 1797, 8d; 1807, 1s.; 1814, 8d.; 

; 1830, 61.; 1834, 8d.; 1848, Sd.; 1855, 10d.; 1876, 4d.; 1881, 4d.; 

? 13889, 4d.; 1890, 4d.; 1891, 4%.; 1892, 4d.; 1894, 4d.; 1897, 4d.; 

.; 1902, 4d.; 1008, 4d.; 1905, 4d.; 1908, 4d.; 1910, 4¢.; 1916, 4d.; 

1917, 4d.; 1919, 4d: 1920, 4d.; 1924, 4d.; 1926, 4d.; 1927, 4d.; 1930, 4d.; 
1982, 4d.; 1937, 4d.; 1938, 4d.; 1930, 4d.; 1942, 4d.; 1941, 4d.; 1952, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue Encinesr, at the office of her Majesty’s Commissioners of Patents 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, 
Water wry Gearing, Boilers, Fittings, 
H. How 7. and 8. Taytor, Birminghai, 


22nd July, 1870. 
The inv se a provide a driving shaft, which they 


Vind, and 
ce, 
** New motion. 


"Dated 


2069. 


place in any con- 









venient position,on which they fit a sliding clutch box driving wheel; on 
to the sides of this wheel they fix a frame of one or two plates; on the 
side of or between such plates they connect one, two, or more wheels 





geared into the above box-wheel, and into each other to carry mot fon to 
one, two, or more differential motions placed at suitable angles and di 





tances.--Not proceeded with. 
2070. T. Burretr, Stockton-on-Tees, “* Engine governors."—Dated 22nd 
July, 1870. 


The whole of the gear is fastened to, or arranged in, one frame of a 
shi ape more or less approaching to a triangle; the frame is, for the sake of 
ness and strength, by preference, made of wrought iron. The ful- 
of the pendulum is at or near the apex. At or near the bottom of 
pendulum, and, by preference, below the weight, two roilers are 
attached to the pendulum arm; these rollers slide in a slotted link 
fastened between the legs of the frame, and forming a guide for the pen- 
dulum sideways.— Not proceeded with. 

2081. H. Dov.ron, Lambeth, “Stop "— Dated 23rd July, 1870. 

The inventor forms the valve chamt - in two pieces of earthenware. 
One of these hae ppd: sts of a short length of pipe with an ordi: x! 
socket at one end, and at the other end, where the valve seats itself, 
is ground smooth and toatrue form. Around the last mentioned end 
enlarged socket of a U form is made, and the lower part of the soc 
concentric with the pipe. At the upper part of the socket a horiz 
axis is carried in two eyes firmly leaded cemented into the 
ware, and further secured by nuts on the outside. The valve, 
closes with the flow, is hung upon this axis ; itis, by preference, an iron 





val 












plate faced with wood, or of earthenware, with or without the iron 
plate. 
2099. C. Gari, Halifax, “ Steam boiler furnaces.” —Dated 26th July, 1870 


or plate, hollow, with a 


This consists in constructing a valve. door 
line to divide the interior 


partition of a V form, or an angular or zigzag 
into two compartments, and this partition has a small perforation at th: 
angle or other suitable part, also a larger one at eachend. It is provided 
with axes on which it may hang in equilibrium, or it may be hinged on 
centre points, horizontally or otherwise, fitted either in a suitable frame 
fixed under the bridge or fitted in the furn door, or the door frame, or 
other conv nient part. The interior of th is alve is supplied with a suit 
able quel ity of quicksilver or other liquid, fluid, or shot, sand, or other 
granular m: iterial c: upable of passing through the small perforations in 
the partition gradually when the valve is placed in suitable position for 
that purpose, one of the apertures in the partition being adjustable in 
size by means of a screw, pin, plug, or other adjustable means, so that 
the time for discharge of the fluid or granular substance frora one side of 















the > artition to the other may be regul: ited, and thus regulate the time 

for the cl sing of the valve. 

2086. B. C. Scott, St. John’s-wood, “Rotary engines."—Dated 23rd July, 
1870. 


This consists of a pair of cylinders for each engine in which a spindle 
revolves, such spindles carrying a piston made in the shape of a screw 
fin, being at such an angle that the second blade vatches a fresh supply of 
steam before the first delivers it to the exhaust. The reversing gear is 
tade in the same way as for the slide or side valve of an ordinary fixed 
cylinder, the reverse action being secured by moving the handle to which 
the slide or side valve ros are secured, so as to change the direction of 
the inlet or inject and the exhaust.— Not procerded with. 

2112. C. E. U.S., * Furnace 
1870 

This relates, First, to the combination of feed-pipe, jet-pipe, grate, and 
influent, with the valves or stop-cocks; Secondly, to the combination of 
the feed-pipe, jet-pipe, side-pipe, drum, grate, and influent, and the 
valves and stop-cocks. 

2114. E. J. Curtin, Bristol, 


1870. 





Hutson, grates.”—Dated 27th July, 


Commerce, 


“* Steam pressure gauge.”—Dated 28th July, 

This consists in providinga supplemental or “check” pointer to gauge, 
which is sv arranged as to be readily moved round by the acting pointer 
in the direction in which pressure increases, but which cannot re adily be 
turned in the contrary direction by the attendant, and‘is thus caused at 
all times to indicate the maximum pressure to which the gauge has been 
subjected. Various arrangements may be employed for actuating the 
check pointer in the manner described. thus the acting pointer may move 
the supplemental or check pointer, either by means or a stud or finger 

upon or carried by the one pointer or the other, ur by means of a rack 
and pinion, the check pointer being thus prevented from moving back 
when the acting pointer recedes by means of a pawl and rachet, or 4 any 
other similar suitable known contrivance. Such contrivance may be re- 
leased by means of a key on unlocking the gauge, so as to turn the 
check pointer back from the maximum position. Or in certain cases the 
— may be employed without of necessity arranging the gauge to 
be locked. 


2118. J. Puncupeck, Leadenhall-street, “‘ Tube boilers.” —Dated 28th July, 
1870. 
The establishment of a mechanical connection between a movable plate 
and the opening of the blow-off cock handle, so that when the pee -off 
ock is opened the movuble plate, carrying the inner or water tubes, is 
brought down upon two angle iron rings, thus forming a kind of valve, 
and shutting off (while blowing through), the steam chest portion of 
the boiler from the blow-off cock, except through the tubes themselves, 
by which means a great rush h of water and steam may be obtained 
through the tubes, ona d deposit effectually prevented. 





| 
“ Thrash- | 


Class 2.- TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Har: € 58, de, 
2102. J. B. Tarr, Fairhaven, U.8., “ Railway wheels."—Dated 26th July, 
l wel) 
This consists, First, in the construction of a compound mould, as pre- 















viously described, wherein railway wheels may be cast under pressure. 
Secondly, in effecting the operation of hardening that portion of the 
circumference or rim of compressed steel railway wheels exposed to 
wear. 

2040. W. R. Ross, Melbourne, “* Propellers.” —Dated 20th July, 1870. 

The principle of the propeller is dual. It pushes against the weight of 
the water and the air, and then returns the force borrowed in 
making the minus friction and the power necessary to 

} move the ry. While oll vessel m wes in one density the 
seller strik against another density infnit greater. The 
and screw do not strike against even the ie density as 

t in which the vessel floats. 
2077. H. Duss and 8S. G. Goopat-Copestake, Glasgow, “Coupling rolling 
stock.” —Dated 23rd July, 1870. : ‘ 

This consists in combining or coupling together two ordinary tank loco- 








“ends towards each other, such combination 
in a novel and improved manner, enabling 
round curves, and causing the lItne of trac’ tive 
possible. position under 
be passing over curves of 





motives with their fire box 
or coupling be Tected 
locomotives to pass easily 
steam bet m to be 
circumstan ther the 1 
greater or le adius or over a str 
Ww. L. ANDERSON, Caterham 

This relates to improved constructi 
actuating them so that they act with their flat sides to the water for the 
forward stroke and edgeways for the } he guide ro ds to 
which the blades are attached : are twisted in some part of their length, 
al i us they rise and fall in sockets or guides fitted in or on the strip they 
ike of a partial rotation, and thus cause the blades to act in a siz ilar 
manner to that known as feathering. 











in their best 
som itives 
sh 


all 











."—Dated 25th July, 1870. 
m of pn ypellers and to the mode of 


2088. 


back stroke 








par 








Jlass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 












Fabrics, d&c. 
2¢ A. Turner, Leicester, “ Elastic fa -Dated 22nd July, 1870. 

irst,this relates to the use of additi nal binder threads for the pur- 
pose of dividing into two parts the tubes containing the rubber strands 
or warp thread, so that by reducing tl i of such tubes the rubber 
strands will be more securely he d will be prevented from contract- 
ing or running up i f 10W the ca Secondly to making 
an elastic fabric with a woollen cl face, by ca wollen warp 
threads tover two or more weft threads by causing woollen 
weft threads to float over two or more warp tbreads. so as to bring an 
additional quantity of woollen yarn to the surface, which may then be 
fulled, dressed, and finished in the same way as woollen cloth. 
2079. E , and L. Leipnoip, Manchester, ** Reeds for 


Di TRI H, 
dD 


















ilu, 1870 
This consists ina m eth od of mantifacturing the same, or of treating 
the same after the manufacture thereof, whereby the dents of the said 
reeds have a greater amount of resistance —_ the dents of ree is 
ordinarily made and finished, whereby the reeds ar: ered more 
durable and are less liable to receive af ry th = the ordinary reeds. 
2085. W. L. Mitcue tt, Kirkcaldy, N.B.. coms.” —Dated 23rd July, 1870. 
‘his relates to the construction ~~ arrangement of the upper shell 








of looms, and it consists, in reference to the upper shell, i 
> front side curved, whilst on the opposite side it is made 
about the central part of the flat side a shallow groove is cut, 
1a narrow slip of timber is placed, having a curved form, and 
tremitic s of this said piece of wood inclined holes are formed 
an iron strap or : ie ends of 

r. The 












brous 


1 other { 


entor claims, i t 
f tralisi g 












ces, the use « c purp ulka md 
enabling the washing process hitherto eu s dispensed with 
2199. A. Tt RNER, L ter, “* Thread "—Dated d , 1870. 

rhis consi n man fa ‘turing threads to be used with a needle for 
sewing, embroic lery, ud other an A gous purposes, by causing the 
or strands of which such threads are composed, to be i 





braided, or intertwined, as and for the purpose herein set forth 


of being simply twisted or doubled together as heretofore. 

























2093. J. Witkinson, jun., Leeds, ‘‘ Finishing carpet fabrics.”--Dated 25th 
uly, 1870 

The object is to dispense altogether with washing, and to remove the 
earthy matters from the fabric i totally different process. 
end when the fabric has been in the usual way, it 
is t ‘ken to a dry : nd so a3 to render the 
earthy and other matt ble from the textile 
fibres of the fabric | *hanical appliance 

» urpose of deta 





1a re 


ipro- 










we of fu 





printed surf: x¢ fabric, hy 
h ther m fro is being 

l shine), or thes: v r scrapers 

ylinders « which may be 

id scrape the fa brie is it is being 


drawing r ers or other equivalent appliances or 











1 20th July, 1870 
is fixed in a 
nt and under 
1 are intended to 
*hed to the position 
two levers are set 
1 ning 
ala losing toget s cut 
on the internal edge of eacl of wint 


. } 
> middle teeth of 





of which passes throngh 
the plate. —Not proceeded 


























2123. J. Grant, Leicestes Spinning.”—Dated Ith July, 1870. 

This consists, First, of an improvement on a flange collar or bolster de- 
scribed in a pate nt gre unted to the inventor on the 25th March, 1861, 
No. 744, which improv sts of a stem added to the top of 
rotatin nged collar « <~" h is mad in the form tul 





rails, 





the Secon i pl: we he er 
circular or otherwise f 
inventor forms a g 


vved lifting plates or 
t areund each of th 
or on both sid 


se 





th plate 





ts othe r 








€ 
to risein t 








The lifting plates : . the usual way. He constr 
shapes or arrangements of the travellers, shuttles, or flyers, as occasion 
may require.—Not proceeded with, 

] J.C. Ramspes, Bradford, “* Loows.”—Dated 29th July. 1870. 









is relates to. improvements on a previous patent date “dt the 18th March, 
For this purpose inventor dispenses with the racks 
an i wheels for giving s motion to the neec dies or weft inserters as described 
with respect to the first part of the invention above referred to, and so 
mount and work the needles or weft ines rters that all the advantages of 
a rotary motion are obtuined in a much simpler and less expensive 
manner. The needles or weft inserters (which may be of any suitable 
shape) are rigidly fixed | bars which are at their ends, and if required 
at intermedi f their length, pin-jointed to levers or arms carried 






















or maounte itres of motion, and one of such arn or levers 
of each bar is fixed toa si » which a re ng partial 
rotary motion is given by means o “ing upon a cra connected 
thereto, or by other suit able mean: proceeded with. 


Class 4.~AGRICULTURE.—None. 
Ciass 5.—BUILDING.— None. 


Vlass 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of Wear or for Coast Defence, Gun Carriages, dc. 
2066. EB. Pertinset, Paris, “‘ Explosive projectiles.” — Dated 21at July, 1870. 

The body of the projectile is made b Lollow for the reception of an inner 
leaden shell which is made to fit into it. This inner shell is intended to 
contain the charge of explosive material, and when charged its open end 
is inserted into the outer case or bedy of the projectile (whieb is also 
made of lead), and pressed down until a shoulder on its outer rounded or 














THE ENGINEER. 


Fes. 17, 1871. 











of the outer she pressure is applied until thetwo are firmly united. 
Tho cughcies ats vil tay be encloed fn arial caving of equal 
thickness and offe thickness throughout. The explosive 


which is Aye ed w! th t Mis improved is com of 
of potash, le ga ~% gunpowder, and keel diuseats ini ly mixed.— 
Not proceeded w 
O17. A. tee Liege, Belgi Dien, © eee: "— Dated 27th July, 1870. 
The body of the pistol, which carries the lock, hammer, an 
arrangements, as also those for producing cing the rotary motion 
ate er, is formed’ > - Penge om identical with that used 
or revolvers, in whic’ se ge or bar, which 
passes through and is attach fo both the bad Ad “te: 1 and the 
enlargement of the a oft the — = the barrel 
itself is not directly connected with the body. 





Class 7.-FURNITURE AND CLOTHING. ‘ 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

2063. J. J. M. Sirius, Nottingham, *‘ Pails.”—Dated 31st July, 1870. 

The inventor constructs a pail or vessel so that water cannot esca 
therefrom unless it is poured or emptied out. It has a rim on the insi 
a short distance from the top edge; the rim from its inner diameter 
recedes towards the inside of dg h downwards, at such angle as not 2 
impede the of water and other material when it is 
empty the pail; or, instead of this, he sometimes places a number | 
studs round the inside of the pail, the underside of pcos studs as 
towards the side, so as to cause as little impediment as possible to 
passage of the contents of the pail when being emptied. 

-, * —- and R. Carter, Birmingham, “ Lockets.”"—Dated 22nd 
uly, 

This consists in constructing the ae of lockets in the usual manner, 
except that on the face of each bod: vided two raised tubes or 
holders, which are for the purpose o! vees ving between them a sliding 
face for which they act as guides, and which sliding face constitutes the 
real face of the locket. Thua one ef may receive SS ee any 

at 


2067. J. ws Qlst July, 1870. 
This relates Ne thes ployment, substitution of whale, oe 
oleic acid, a mee Sa w — are Present od for parheagee = ning wool 
and other fi’ isting or 
wise man ep mp svoceilet i 
2096. W. G. G. “ Preserving sw '— Dated 25th July, 1870. 
The inventor forms ns - alum of commerce, or its —a. 


with chloride of ordinary salt of commerce, or its 
—— in the prope - BF. e. Ib. of alum to 100 Ib. of salt, and 
dissolves in about lb. of water, thus forming a strong sulution or mix- 
ture ; and into this mixture he steeps for a few minutes the meat or other 
edible intended to be preserved, and then hangs it up.—Not proceeded with. 
G. SPaAROGNAPANE, Bishopsgate-street Without, “ Colouring articles.” 
—Dated 23 23rd July, 1870. 
ees of any aniline that may be 
e flowers or other pre Bom which have pre- 
actured in the form in which they are afterwards to 
of aniline rest ive upon the 
flower or ornament until dissolved M4 pa wn a very fine spray of 


po 
aniline renders it —, and the latter produces a peculiar 
effect upon the article, exactly goo in intensity to the 
ager of powder which has settled upon cular spot or part of 
the article.—Not proceeded with. 
2083. E. D. McCracuen, H. I. Newroy, H. B. Kirxianp, and J. R. 
Husson, New York, U.S., “ Manufacture of gas.” —Dated 23rd July, — 
Suy erheated steam is used to effect or aid in the decom: ee 
tar and condensable matter, but instead of introducin ~ By 
the retort, as has heretofore been done, there is provided at se 5 
point between the hydraulic main and a pipe through which the tar or 
tarry distant from enter or re-enter the retort at the rear end (or at a point 
.where the gas leaves it) a — or chamber in whic the 
are m the hydraulic main, 
J which the gas is ee, by a liquid seal formed by the tar 
rom escaping from the retort, and from which the tar and con- 
ucts are allowed to overflow to the pipe abovementioned ; and 
ae on superheated steam is introduced into this vessel dl chamber, 80 
that it passes along with the tar into the retort, thereby v: ing it as 
it does so, and preventing the carbonisation of the tar in the pipe and the 








number of different faces, each one of which may be 

pleasure and without difficulty. —Not with. 

7. > eam, Barrow-in-Furness, ‘‘ Ventilating rooms.”—Dated 23rd 
uly, 1870, 

This consists, First, of hollow backs, or back and sides fitted to 
and other grates, into which the pure air is admitted by means of a pi 
or pipes, one end of the same being connected with the hotlow back, and 
the other end with the street, lane, or other part from which pure air 
can be obtained, After the air has been heated in the hollow back it is 
carried to the room by means of a pipe or pipes which bave at the end 
furthest from the hollow back a sliding, ng, grating, or sim means for 
regulating the amount of air to be admitted to the apartment. The hollow 
hack may consist of iron, or other material, and may be of any shape or 
design.—Not proceeded with. 

2084. G. C. Partcox and T. Saint, Goswell-road, ‘‘ Timekeepers.”—Dated 
28rd July, 1870. 

This consists in a and i d form of the propelling and 
detaining levers of the escapement patented by George Philcox, No. 730, 
1852, the blow, push, or shove being given in the line of centre, the altera- 
tion ‘being a concave angle, by which form we obtain more freedom, less 
friction, and, of necessity, correct proportions. 

2090. P. Scnwartz, Paris, ** Boot uppers.” —Dated 25th July, 1870. 

The apparatus is formed in two frames hin er, each frame 
being provided with two plates, in which openings of a similar form to 
that of the gussets or elastics are made. Each of these openings is pro- 
vided with a movable plate of a similar form, and around each of these 
openings is a recess into which the edge of the movable plate fits, and is 
received so as to be capable cf lying flush therein. Each of these movable 
plates is supported on springs, which, when allowed, act to raise such 
movable plates above the surface of the adjacent 8, and such movable 
plates are acted upon by inclined or other suitable catches, which act to 
draw them down flush with the fixed plate, and the two frames which 
are hinged together are provided with catches or fastenings to hoid them 
firmly together when the various parts of an upper are arranged in 
tion between them. The plates having the openings therein are fitted 
upon the frames, and are provided with means to shift them laterally 
pose pe » as to adapt the apparatus to various sizes of uppers.—Not pro- 
ceeded with, 

2094. T. P. Bayes, Orange, U.S., 
1870. 

A vessel, chamber, or case is mounted on a framework in such manner 
as to be free to travel to and fro on rails, trams, frame bars, or similer 
surfaces which are themselves capable of oscillating, tipping, or movin 
in the general framework. Within the chamber are two perforated an 
undulated or corrugated platesor boards. One of these — or boards, 
though within the chamber, is mounted on the framewor'! 
chamber travels to and fro, and tips, the plate or board remains stationary. 
But the other plate or board is mounted in and att d to the chamb 
s0 as to move with it, and it has also an up-and-down or reciprocatin; 
vertical motion in the chamber, which motion is -~ 7rcccccaaa to it od 
a lever, handle, rack, or the like.—Not proceeded with. 


2097. A. M. Roncers, Brooklyn, U.S., ‘‘ Canopies.” Dated 26th July, 1870. 

This consists in a novel construction of the frame of a canopy and in a 
novel arrangement of lifting cords and their appurtenances for raising 
the net of the canopy, whereby a neat and desirable apparatus is pro- 
duced, susceptible of being secured to the ceiling over a bed or other 
desirable locality in an apartment, the curtains or skirt of the net thereof 
being so arranged that the same, when not in immediate use, may be 
pom | drawn up out of the way, while both the net and the frame are 
capable of being readily taken apart when the season for its use is past, 
and, when taken apart, of being packed ina trunk or other s 
cept: acle for convenience of storage or transportation, one af; =p 
together with equal facility when the service is again The 
to which the arms of the frame are secured is provid with a ahead of 
guiding loops, rings, or equivalent device, so that the cords which left 
the net will be untied at one point and drawn simultaneously. 


2108S. A. Leneven, Paris, “ Hats.”—Dated 27th July, 1870. 

This consists in employing for the said bodies wire gauze, or other 
similar fabric or material, composed wholly or partly of metal and other 
substances of any required strength or texture, and causing the same to 
be blocked into the required shape any of the usual a and 
finally covered, lined, and finished as aforesaid.—Not proceeded with. 


2116. R. A. Goopina, Senioote, ** Cork drawer.”—Dated 28th July, 1870, 
This consists in the ~—_ oyment and use of a long stem, prong, or 
shank of steel provided with a handle similar to an ordinary corkscrew, 
by which the instrument is taken hold of. The opposite ———— of 
the prong has a long taper point that will admit of its readily being forced 
through cork or other similar substance. The pron, 3 ttle distance 
from its pointed extremity is provided with a flattened recess into which 
is secured bya rivet or screw a swivel piece, the — of which is flush 
-or level with the exterior surface of the pro. reper’ which, by reason of its 
peculiar formation when the , ne is ig forced int downwards 
hrough the cork, lies longitudinally and in a line with the prong, 80 as to 
fill the recess in ‘which it is contained, thereby ee ” impediment 

to the passage downwards of the prong.—Not proceeded with. 


2128. T. Waker, G. WALKER, and A. A. WALKER, pinion: “ Fur- 
niture castors.” —Dated 29th July, 1870. 

This relates, First, to an opens yr in the castor horn. Hitherto 
this has been cast in one jiece, and the ears being of cast metal are 
frequently broken, and the castor is thus rend less. The 
inventors propose, instead of casting the whole horn in one piece, to cut 
out of sheet metal a blank, which may form the ears, and which, when 
pans wre is laid in the mould, and then castinto the bottom of the 

Secondly, an improved method of at! or securing the horn 
to the peg of the castor. The improvements over the old m 
in providing a double bearing for the horn, and also providing at the 
bottom part of the bottom of the horn a chamber or groove f washer, 
in which chamber or groove the said washer is afterwards > 
castors made according to the “ method, the washer being 
po pin at the bottom of the horn, without any protection such as a 
ber or groove before mentioned must necessarily sive, is liable to 
coat andl give wey, and thus the usefulness of the castor is destroyed. 


Aifod 





“ Washing machines.”—Dated 25th July, 





ns 





Class 8,—-CHEMIOAL, 
—— Special Chemical and Pharmaceutical Preparations, Fuel 
nd Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 
2062. J. Mason and A. Parkes, Birmingham, ‘‘ Manufacture of steel.”— 


—Dated 21st July, 1870. 
The inventors manufacture steel by 


earths, or metala, or ‘combinations ca 
such chlorides. They also prefer to ade 
to the mixture previous to melting. They al peg sortanany the quali 
steel by melting it it with such chlorides or materials, capable by zs 
union of producing such chlovides, and either with or AB, the 
adcition Fad carbon. mm .. — = em - 

soaium, but other es, such magnesium, aluminium, iron, or 
of other base which is not prejudicial to steel, may be employed. 





it accumulation of graphite or solid mattertherein. 
—_ J, E. SHerman, Buchefort, U.8., “ Iron and steel. "Dated 25th July, 


The 1B amg to melt or fuse the pig iron to be treated ina 
reverberatory furnace, but other aces may be employed, and when 
the pig or cast iron is in a state of fusion he vads thereto either iodine, 
or an iodide, or a compound containing iodine. and, after havin 
thorsughly incorporated the same, the purified cast iron may be tap) 

or ladled off, as is well understood; or instead of mix: the iodine, or 
the iodide, or compounds containing iodine, with the molten cast iron in 
the furnace, the same may be added to the molten metal contained in a 
ladle or other vessel, and after incorporation the purified metal may be 
employed for the purposes of casting or otherwise. 


2111. P. C. Don, Lime-street, “Carbonate of soda ””—Dated 27th July, 1870. 
This in the tion of carbonic acid in manner, as — 
inafter described, in the operation of lixiviating the “black balls,” 
crude soda, when either the oxides of iron or oxides of manganese on 
been used as the agents for abstracting the sulphur from the sulphate of 
soda, or in that operation which is known as The “black ball” process 
in the manufacture of carbonate of soda.—Not proceeded with. 
2117. A. G. peta a cote sod asian tia 50m Sate, =. 
in for the purpose 0} or ng a 
vessel or bell of metal, earthenware, or glass, the only opening or open- 
ings in which for the purposes of ventilation are at or near the bottom, 
except, if oe - door or doors, or a cover, for the p of intro- 
ducing or ii ig the meat, and which is, or are to be, closed as 
tightly as eakauel The meat to be cooked may be hung on a hook or 
laid on a gridiron, or any way sup) —— over a ae pan so that the 
lowest part of the meat may be well above the opening or openings. The 
inventor applies the heat by one or a small number cf gas jets close to 
one or'more of the sides, but not completely round the vessel, so that 
the jet or jets are not immediately under any part of the meat. 
2125. G: C. a, Southwark, ‘‘ Fumigating.”—Dated 29th July, 1870. 
The reo ro 8s the ordinary process of manufacturing paper for 
making his improved fumigating material or paper. Should this pulp 
contain more of water than he requires he deprives the pulp of the 
superfluous water or moisture either by straining it through cloth, wire 
gauze, or hair sieves, or by the sppliention to it of the hydro-extractor or 
centrifugal machine, or other known means. To a quantity of this pulp, 
sufficient to produce 100 Ib. = of — when , or dry paper, he 
adds from about 5 per cent. to 50 per cent. in quantity "of one or more - 
the following materia's, viz., he Crm resin, myrrh, incense, 
benzve, storax, A... , Peru balsam, musk, — ils 


coculus indicus, mre Rage Mn of soda 

phite and dione site of bacon, gua peroxide of manganese, salt, and Ul, 
and he thoroughly iu tes and mixes them t by an 

means, or the mate may be added and incorporated p mon the 
pulping operation. The pulp thus a or comp sed is ma ie into 
paper either by hand or machinery in the ordinary way, or into pastilles, 
or of any other suitable form. 














Class 9.—_ELECTRICITY.—None. 


Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
aoe ae, Hayle, ‘“‘ Pneumatic stamps and hammers.”—Dated:16th 
Ap Re wat in connecting Ngee the es pny? or the piston-rod o—_ 


to the. dri crank, while the cylinder is hinged to 

the hammer = or stamp working between guides, so that the 
cylinder with its piston and er constitute an elastic con- 
necting rod connecting the dri a with the hammer block or 
stamphead. The cylinder is provided at a point either above or below 
or both above and below the piston with one or more cocks or valves, by 


opening or yy? which more or less the action of the air cushions may 
be regulated as to diminish or suspend the blow.—Not p 
with, 


m5 Ramsten CaRisHRONA, Sweden, “‘ Ships’ logs.”—Dated 18th July, 
This consists in the construction of a cylindrical or other sha) 
casing. the front of which is protected by « grating or shell, preferably 
— to prevent the entrance of sea-weed. Inside, or at the tail of the 
os, a screw is free to revolve ; the screw is connected to a train of 
wheelwork for moving the index hand or pointer on a dial which is fixed 


_— dle, so as to admit of beco: reversed into a sunk or 
position below a horizontal plate w! pty agen Mate he 
tee cartacs of Lt a es a hole its reception, _y 


such motion to expose the names or bird which it had previously 
covered.—Not proceeded with 
2088. A. L. Taytor, Aylesbw 


me “ Ventilating.” —Dated Pare, 1870. 
The inventor uses pipes for 


ho 


water, steam, hot air, or any antes medium, ovens 

tro or receptacle for —' water, extending nearly the whol 

length of the pipe, which can be used simply as a for 

Taran era tacts ee ae gh il 
nu! n le o! e a 
late et pon my fn ts 


zinc, or ae metal, or with cast iron, such plate 
eee Danae Se ventor can comme 0 the «fF aie Or 
conve’ air from the outside of any building or apartment over 
the heated pipe. 
mm, S| M. Hopkins, Worcester, “ Drying substances.”—Dated 20th July, 
The inventor draws the moisture from the substance by means of fans 
in the uptake or chimney, or in passages leading thereto, which fans may 
be worked by steam or other power, or yt aul The fans are, however, 
preferably to be worked by the p 
atube or tubes leading from — By this means the steam or 
other vapour thrown off from the substances or material is carried away 
a. In the case of Sates toe or malt it is ie spread upon 
e drying floor as and the heat that rises through the flooring is 
ea by a fan revolving in the chimney or uptake. 


2071. T. pense. Exuiorr, Holborn, “‘ Gas regulators.”—Dated 22nd 





July, 18 
On the bing o of Aas rae on nich the inventors a lever having two 
ed arms, is a small and frame connected 
by wires an ag hy two link datas, Gased. and fastened to two 
chain wheels into a pinion Taek ake te teonet tar hand wt witha 


key, and one of the toothed wheels gears into a toothed wheel on a spindle 
carrying an indicating finger. 
2073. J. BERENDORF, Paris, = Dressing skins. ”— Dated 22nd July, 1870. 
This of a g tool which is — of being 
moved to and fro on guides. This dressing tool is made in the form of a 
pair ed ge one jaw of which carries a roller, and the other a straight 
blade, or steel bar, with a rounded edge which acts against the 
surface which requires to be dressed. The jaws of the pincers are made 
to close on the skin by being brought against elastic buffers, and they 
are opened at the end of the stroke in a similar manner for the purpose 
of releasing,the skin.—Not proceeded with. 
2074. W. I. Jounson, Allendale, *‘ Cond 
July, 1870. 
Great loss and injury result from the escape into the air of metallic acid 
and other — or smoke. The inventor condenses such fumes more 
b fore by the use of a tank or reservoir containing 
water mo dened atthe top. Within thetank or bye A are a number 
of fans driven at a suitable velocity to h the 
———. The tank or reservoir is divided by partitions so as to form a 
ber for each fan.—Not proceeded with. 


2078. E. Cowxes and P. Brasu, Leith, N.B., “‘ Candles.”—Dated 23rd July, 
1870. 

The inventor first makes an inner core, or a candle of smaller diameter 

than that “ the finished candle, by casting the same in a mould of a corre- 
small d ter, and having grooves .at the upper and lower 

ends, 80° as to produce projecting ribs on the core at those parts of a size 
corresponding with the d of the finished candle, by which means 
the thickness of the subsequent coating can be adjusted to the exact 
degree required, which has never been practically attained before. 
Such core the inventors then insert into a mould of a diameter corre- 
sponding with that of the’ finished) candle,j the ribs or the core serving 
to hold it centrally in the —— and slightly raised ont of the mould for 
the tip ; they thenfpour into the annular space thus left = the mould the 
nel or other material of a harder nature than that of the core, thus 
ng the required coated can 

I. Roques, Islington, “‘ Gucieg fork.” —Dated 23rd July, 1870. 

The ject ie to afford r security in the use of carving forks by 
rendering the o and the locking open of the self-acting. For 
this purpose the is formed to turn freely at jone end on an axis in 
the stem of the ork, so that, A ter of the fork with the points of 
and, Age open, it ‘is retained o 


of the guard may be to open, 
acting upon —— or other suit 'y formed part of the end of it near 





g fumes, &e.”—Dated 23rd 




















2080. 





m by a lever or other suitable stop 
the axes the 


2087. J. B. E. Desontaine, Paris, ‘‘ Dredging machines.”—Dated 25th July, 
7 


1870. 
This consists in the em pees ofa ry ad chain capable of moving 
> ns A direction and in all its parts, whilst those at a employed can 


occupy an oblique position, whilst the chain of th — now 
poe ecen Fad can, according to requirements, and wit 

the inclination necessary for its proper ctions, rise, me move 

backwards or oe, or be extended or peers, whether working 

perp y quely.—Not p wi 

2089. OrrMaE a Paris, “ Pressing matches.”—Dated 25th July, 1870. 
The inventor a ved slab, pees the matches are placed at 

equal distances the reservoir from which they are fed. This 

grooved slab forms the ) movable bottom of — the —— ,and both are 

simultaneously acti d ind described. 

oe een paratus is carried upon a frame of ‘weed, iron, or other suit- 

the grooved slab and a claw or bracket projecting from the 

rato being jointed respectively to one end of a double lever oscilla’ 

on an axis fixed in suitable su on the frame. This lever is actua' 

by a second lever, raised and lowered in a v m around its 

axis by the operator.—Not proceeded with. 


2091. 4 At«inson, Wharf-road, London, ‘' Swings.”—Dated 25th July, 
1870. 


The inventor suspends the seat, ar pd single or double, by two or 
more rods or battens of equal length, and parallel to each other, on each 
side of the said seat or seats. Par the bottom ends of the suspend: 
rods he fixes ——— bars f for carrying the foot-rest, the fore part 
which he attaches rods or battens, one on 
each side ; these last voaniieal rods or Rotones are parallel with the seat 
rods or battens, Portions of these seat-suspending media are 














in the apparatus. The screw is much smaller than the inner diameter of 
the casing, to obviate the influence of the friction - the water against 
the inside of the same. The cylinder or casing is provided with a 
weighted keel, to keep it in one position, and inclined vanes or plates are 
arranged on the — to cause it to sheer some distance below ~“ 
surface of the water. The fure of the apparatus, or the tow line, is 
= with a rudder or — ones at an angle to insure its 
@ proper course at a distance fro ’s side, from which it is 
preferred to work it: and the adie oy le on either side of the 
to suit the side of the ship from which it is used. A trip line 
is at by which the apparatus can be hauled in any time. 
2023. W. Roperts and W. StROUDLEY, Brighton, ‘Weighing machines.”— 
Dated 18th July, 1870. 
Instead of applying weights as a coun! e balance, the 


fitted with flat metal plates, which have holes a. he them one 
above another to receive screw-bolts or pins for attaching the boat or seat 
thereto. 


2095. 3 Broogs, Regent’s Park, “‘ Stoppers for bottles.” —Dated 25th July, 
18 


The metal m is formed cylindrical, with a hole ee it, and 
tapped at bo’ cata, be a flange or enlargement between. e ta 
portion at one end is to receive a screw cap or cover, and 

the other end a po of cork or other suitable material to fit tightly 
in the neck of the bottle or other vessel. In carrying out these improve- 
ments the inventor obtains by aye cylinder of the metal with a 
recess in one end thereof, or ith ahole in the direction of its 


dies, formed so that a enlarges th 
hb it from end to end, or as far as necessary, whilst other portions, 





terpoise to 

—— propose to apply a spring with ~~ addition ps = index finger 
r fingers to show the =. weighed, in with a 

fitted cE a piston, and filled or partly filled with water or other fluid. 

2024. W. 8. Bentrixy and W. IsHam, Boston, ‘‘ Economising gas.”—Dated 


me ih Suly, 3870. 
be . - gand applying, ee ee 
on the consumer's ide 's side, - be ener ference of brass, 
bay em Sod, end ts di i ae caddie, d its impurities ; 
rce; and its an remov 
before it Tesoee on to “rene 


atte suitably shaped body, 

mass, or Fos of glass or t or transhucens substance 
low or having a hollow part | ange and on the interior 

thereof he engraves, marks, aoe, te 


with the interiur of the glass, ball, 


2029. J. Hott and G. Hissert, Partington, “ Printing ce, ec.” — 
Dated 19th July, > opi 


The inventor em: running on wheels aid carrying a 
number of according to 
— roller is su; with colour by an 

roller or endless jacket in con with a colour roller 
Saning ae tas dlieas teva tae quantity of colour being regulated by 





by compression, form the other parts and the flange. 
2098. J. Wrrrinsuaw, Birmingham, “‘Crushing minerals.” —Dated 26th July, 


1870. 
The framing of the mill is su; piers on eter gener Sank 
support, the summiia of whic are made ito pistons. Ld mage bg 


tho Seening eon sade tate A oe a 

of the said fixed su 

the them are hollow, when the he sald b il framing 
is filled with water under pr the said framing, and all the parts 
the fixed supports, are supported on the water between 





en causes whole mill to rise, and any diminution of the 
ws the mill to descend. py nO gh tform on w 
eo cuties, to be atied ta gieoeh tena ovten given to it by 
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2101. J. 8. and J. W. Hyatt, Albany, U.S., “ Solid collodion.”—Dated 
26th J 


‘uly, 1870. 
consists, First, in subjecting a mixture of pyroxiline pulp and 
po gum, phor, or other equivalent solvent material, to the 
combined action of heat and p , which liquefies or vaporises the 
solvent material, and by compressing the pyroxiline pulp into a small bulk 
enables a comparatively | quantity of the solvent material to suffice to 
saturate it, and thus effect its desired transformation, while the com- 
minuted state of the solvent enables a small quantity of it to be readily 


ment thereof. 'y. in subjecting the aforesaid mixture of pyroxi- 
line pulp and a powdered solvent to pressure in heated moulds of coe 
priate form, so as to im: to the material compressed therein thejd 
shape and configuration of the article to be produced at the same time 
and by the same pressure which is employed in the conversion of the 
pyroxiline. 
2104. W. H. Harriecp, Cornhill, London, 

26th July, 1870. 

In order to work windlasses by steam power the inventor places either 
in front or at the back of the windlass barrel a steam engine, and by 
preference employs a double-cylinder engine. The two cylinders of the 
engine are inverted, and are mounted on the top of a -plate carried 
by a hollow standard, within which are contained the crank shaft of the 
engine and the gearing for transmitting motion from it to the windlass 
barrel. The gearing is thus protected from water splashing over it and 
from ropes getting jammed between the wheels. Openings are formed 
through the sides of the hollow standard, which are fitted with doors or 
cover plates, so that the gearing can readily be got at when required. 
On the crank shaft is a pinion which gears with an intermediate toothed 
wheel on a horizontal shaft, upon which are two pinions that gear with 
two toothed wheels fast on the axis of the windlass barrel. 

2103. M. Kennepy, New York, U.S., “‘ Weigh beams.”—Dated 26th July, 
1870. 

This consists in applying a duuble set of graduated scales and weighted 
pointers to a weigh beam, so that when the known weight of the empty 
wagon or other vehicle to be weighed has been marked upon one scale 
be ascertained. For this purpose the 
loaded vehicle is placed u e platform, and the known weight of the 
vehicle when empty is to be marked by the pointers on one of the gradu- 
ated scates, then the weighted pointers are to be moved forward on the 
other scale, or until it balances. These latter pointers will then indicate 
the net weight of the load. 

2105. J. NaysmitnH, Swansea, ‘‘Constructing surveying instruments.”— 
Dated 26th July, 1870. 

The inventor applies to the dial an inner circle divided into degrees 
the same as the outer one. This inner circle is able to revolve on the 
centre on which the needle is fixed, and can be fixed to the outer circle 
at the desired variation by the two set or clump screws. The inner circle 
can be turned to the variation of the needle by a small pinion fixed in the 
outer circle, and working in suitable rack work on the under part of the 
inner circle. The said pinion is constructed and fixed as not to interfere 
with the working of the rack work and pinion of the outer circle as at 
present used in taking angles. The pinion and the set or clamp screws 
are turned by'a small key. similar toa watch key, and only a little stronger 
than the ordinary watch key.—Not proceeded with. 


2110. W. New, Bristol, “‘ Heating water.”—Dated 27th July, 1870. 

Through or into that pipe of the steam engine called the exhaust 
steam pipe, and which for this purpose is or may be considerably enlarged, 
the inventor inserts another pipe of any desired material, or a coil of 
pipes, into which the force-water from the ordinary force pump or the 
engine, or any other force-pump, or by an injector, and as the water 
enters in at one end of this pipe or coil of pipes it will by the time it gets 
at the further or outlet end, or that end which enters into the boiler, have 
become sufficiently hot to supply the boiler with hot instead of cold 
water. 

2113. T. Kirpy and R.. Brapy, Barrow-in-Furness, “ Revolving shutters.”— 
Dated 27th July, 1870. 

This consists in Biting to one or both ends of the roller, round which 
the shutter coils, a conical grooved pulley, increasing or diminishing in 
proportion to the shutter. here there is not a sufficient space for such 
acone he employs a deeply ved pulley, in which a chain is fixed, 
corresponding in thickness with the shutter, This invention is found in 

ractice to be defective, viz.. when the shutter has been run down to the 

ttoum it often. happens that the balance is not perfect, so that the 

shutter rises gradually again, or the shutters fall heavily to the bottom 
when within a short distance of the bottom. 


2115. J. L. G. Rice, Cambridge, U.S., “ Printing presses.” —Dated 28th July, 
870 








“ Steam windlasses.”—Dated 


the weight of the load ma 


1870. 

This consists in combining witha printing press the following devices :— 
First, in furnishing a means by which printing inks cf various colours 
may be steadily fed to inking or distributing rollers upon printing 
presses, so that several colours may be printed’at one impression. Secondly, 
in providing distributing rollers of various widths, or, if desired, short 
belts to act in their s , with distributing discs, the diameter of which 
corresponds with the width of the roller or belt with which it acts, the 
axis of the said discs being at right angles with the axis of the rollers or 
belts, so arranged that the revolving discs acting in contact with the 
inked rollers or belts serve to distribute the ink evenly. 

2120. R. Boye, Glasgow, “‘ Ventilators.” —Dated 28th July, 1870. 

This relates to the combi of the parts of ventilating apparatus 
according to several improved modes, and also to the application of the 
spreader. 
on. =. H. Ricnarpson, Glasgow, “‘ Stamping china.”—Dated 28th July, 

In place of cutting, grinding, or turning down the brim or lip, a ring or 
line is formed on the interior, exterior, or both, of the vessel, at a height 
which exactly correspond the d quantity of liquid desired, or 
the rivet itself may indicate the measurement.—Not proceeded with. 

2126. J. R. Haves and C. R. Perers, San Francisco, U.S., ‘* Detecting 
Sraudulent bonds, &c.”—Dated 29th July, 1870. 

This consists in ruling or marking straight lines in a diagonal manner 
on the face or back of printed or other forms, such as are herein named, 
when such forms are required parated for the purpose of jleaving 
or preserving a check or stub as evidence of the business matter to which 
such torn off forms may relate. 


2122. E. Vienier, Great Tower-street, London, “* Distilling and rectifying.” 
—Dated 28th July, 1870. 

This relates, First, to the sv constructing the distilling column of a 
distillatory apparatus as that each compartment or chamber thereof shall 
act us a separate and distinct still. Secondly, to the appilcation and use 
of syphons having a perforation at the top of the bend for regulating the 
level of the liquid in each compartment of the distilling column. Thirdly, 
to the application and use to and in a rectifying column of perforated 
filtering slabs of baked or burnt pipeclay or other equivalent substance. 
Fourthly, to the application and use of the o mnets of a rectify. 
ing column made to dip into water, for the purpose of washing the 
alcoholic vapours. 

2124. T. A. Vyse,. jun., New York, U.S., “ Guiding covered wire.”— 

Dated 23th July, 1870. 
. The inventor combines witha sewing machine presser-foot a guide-tube, 
so arranged with reference te the needle hole or throat of the foot that 
the bore of the tube passes through or opens into such throat sufficiently 
on one side of the needle path to cause the point of the needle to take 
the covering of the wire without touching the wire itself. 











WE learn that the gauge of the extensions railways of India is 
fixed at 3ft. 3in. 


THE CoprpER TRADE.—The copper exports have been on the 
decline for some months past. For the causes last January we 
must look to India, where the decrease was over £26,000; to 
Holland, where the consumption was less by over £16,000; and to 
France. In wrought copper the decline was even more marked, 
amounting to £83,131 in the month, as compared with January of 
the last year. India is accountable for nearly £57,000 of this. 


Month of January. 
1870, 1871. 
Copper and brass. £ £ 
Unwroughtcopper.. .. .. «2 «. «« 74,380 22,849 
Wrought, &c. .. «2 «2 oo oc oe ov 190,728 46,593 
Brass manufactures .. .. .. «2 e+ 13,517 12,794 


THE ARMAMENT OF THE THAMES.— The first steps have at length 
been taken by the War Department to arm the forts and batteries 
recently constructed for the better defence of the Thames and 
Medway with the powerful guns specially manufactured for them. 
On Wednesday a number of men belonging to the Royal Artillery 
commenced mounting the heavy cannon on the various forts, and 
this morning an additional party of seventy gunners, with two 
officers, was to leave Woolwich for Gravesend, to be employed 
with the other detachments in placing the new guns in position at 
Tilbury Fort, the Isle of Grain, Shornmeade, Coalhouse Point, 
Folly Point, Bishop’s Marsh, and on the other smaller batteries 


defending the Medway and Thames. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE CURRENT TRADE IN FINISHED IRON: Sheets: Hoops: Ad- 
miralty orders : General merchant iron: Prices—HEMATITE PIGS: 
Af further rise: The recent advances: Effect upon local pigs— 
FaILuRE OF VERNON AND Co.—THE WORK AT THE PITS— 
PRICES OF IRONSTONE—OUR COAL EXPORTS—WAGES AT THE 
PITrs—NEW COLLIERY COMPANY IN NorRTH WALES—WORK AT 
THE RAIL MILLS—RAILWAY CARRIAGES AND TRUCKS: Orders 
out—EXPoRTS OF RAILWAY ROLLING STOCK— ENGINEERING 
FIRMS—IRONFOUNDRIES—BRIDGE AND GIRDER BUILDERS— 
WIRE MILLS—YELLOW METAL MILLS—BBASS CASTING, 


FINISHED iron is a shade better in request this week than last. 
The sheet mills that supply the galvanisers are doing more. 
Hoops, likewise, arein better request, chiefly for balling purposes, 

and the demand is likely to go on increasing. 

Heavier iron required by the Admiralty is being sent away to 


| 
| 
! 


the four leading dockyards in considerable quantities. The order is | 


fairly distributed, although it at first got into the hands of one 
firm, Plates weighing about 10 cwt. each, together with others 
of larger and heavier dimensions, are most conspicuous in the 
specification. For the private shipbuilding yards hardly so much 
is just now being done. 

General merchants are not taking so much as they usually 
require at this period of the year; and, considering that we are 
now in the middle of the first quarter of the year, the spring 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—THE EXPORTS AND IMPORTS—THE 
STRIKE IN THE MALLEABLE IRON TRADE—MR. FERRIE’S PATENT 
FUBNACE AT CALDERBANK—THE NEW PIER AND PROMENADE AT 
PoORTOBELLO. 


THE tone of the Glasgow pig iron market has chan very much 
for the better since last report. This may be attributed os only 
to the hopeful aspect of affairs on the Continent, but also to the 
increased supply of orders from Germany and Holland—the rivers 
there being now rendered navigable be the general set-in of 
fresh weather. Business men have become impressed with some 
aemenase of - om My epee of the war between France and 
jermany, and thi to confident anticipati 
— of trade. ‘ AMA es ane 

Makers of special shipping brands begin to raise their prices 
round, and this is a good sign, as it indicates an snticipetion a 
good spring business. 

Towards the end of last week the price rose to 52s. 6d., and re- 
mained at about that figure with little variation till now, when it 
averages 52s. 9s. cash, and 53s, one month. No.1, g.m.b., 53s, 3d. 
No. 3, 52s. 6d. 

The shipments during the past week were, foreign, 3884 tons ; 
coastwise, 5465 tons ; total, 9349 tons; which, as compared with 
last year, shows an increase for the week of 1532 tons. This is 
the first week of this year that has shown an increase over the cor- 
responding period of last year. 

The imports of Middlesbrough pig iron into Grangemouth for 


| the past week were 1421 tons. During same period last year they 


orders are not coming out with so much freedom as had been | 


—— 
he prices are subject to much competition, but they are not 
oases affected to any very serious extent. 

The first-class hematite pigs are again up. Yesterday (Wednes- 
day) the Workington people telegraphed into this district a 
further advance of half-a-crown a ton, making present prices 75s., 
short weight, free on board at the works. Those rates would 
make the quotations of the commodity nearly 95s. at customers’ 
works in this district—an enormous price considering past quota- 
tions. The alteration, I presume, has followed upon a further 
rise in the Cumberland hematite ores. These have gone up lately 
some 40 per cent. Nor, so long as the demand keeps at what it 
now is for Bessemer steel, it is likely that the upward movement 
will be arrested, unless by some happy chance further deposits of 
the mineral are discovered. 

These changes are tending to strengthen, and in some few in- 
stances, to increase the price of the best irons manufactured 
from the ores of this part of the kingdom. Im this the 
make keeps up and the sale is steady. The second and third- 
class kinds are in make slightly over the consumption, and 
here and there stecks are therefore increasing. 

The firm of Vernon and Co., that have for some months been 
carrying on business at Dudley Port, have suspended payment. 


The results of the winding up are not expected to be favourable. | 


The pits are fairly occupied in turning out alike ironstone and 
coal of the first class ; but of inferior qualities there is not so much 
being done in either. Prices are generally firm. 

The market for white ironstone and gubbin keeps active, and 
rices remain firm at 12s. 6d. per ton for the former, and 13s, 6d. 
‘or the latter, 2240 lb. to the ton. When sold at long weight 

the price is proportionately higher. These prices refer to the sale 
of these ironstones in their raw state]; when calcined they realise 
about 6s. per ton more. 

The month’s exports of coal and culm were worth less than those 
sent away in January last year by £88,836. The information 
supplied shows that the decline was with Denmark, Germany, 
France, and ‘‘other countries.” The value of the whole exports 
in January, 1870, was £369,507 against £281,671 this year. 


were 1660 tons, so that here there has been a decrease to the 
extent of 239 tons. 

With regard to the strike among the malleable ironworkers, we 
seem to be as far from a settlement of that dispute as ever. 
There has been no further advance towards agreement on either 
the one side or the other, und the attitude of resistance, which 
the n.2n seem to have everywhere assumed, does not lead to san- 
guine hopes of an early settlement. The masters, at a meeting 
held in Glasgow on Tuesday, resolved to adhere rigidly to their 
terms, and, besides, agreed to have no further general meeting for 
a fortnight, so that, during that time, any initiative steps that 
may be taken must emanate from the workmen themselves. A 
small sum of money from England has been distributed amongst 
the workmen, and has to some extent revived their drooping 
spirits ; but as the labourers do not participate in this, a great 
amount of destitution continues to prevail among that class. 

It is a pity that the men here do not see fit to homologate the 
decisions pronounced by Mr. Hughes, the North of England 
arbitrator. There is no material difference as to the mode of 
working or conditions of the trade, as existing here and across the 
border, other than what is fully provided for by that decision; and, 
on the whole, it seems to be about as equitable an arrangement as 
is likely to be arrived at by arbitration. Mr. Hughes made a pro- 
posal which, if carried out, might be the means of enabling both 
masters and men to steer clear of those rocks on which they 80 
often split to their mutual disaster. As wages are usually regu- 
lated in a rough way by the current price of iron, he proposes that 
this relation between wages and prices should be constant at least 
for a term of years, Already acustom, recognised by both parties, 
has grown up in the trade, which is, that for every rise of £1 in 


| the selling price of manufactured iron, wages should be advanced 


Unlike the South Lancashire district, there is no movement here | 


amongst the ae for any alteration in wages—nor if any 
should be begun would it have any prospect of success. In this 


district the fuel for the most part is consumed at the ironworks, | 


which is not the case in South Lancashire ; and the ironworks, as 
I have just shown, are far from active. 
Capitalists are insufficiently aware of the immense mineral 


| ing practice, and bids fair to mark a new and im 


resources of North Wales—not in coal alone, but in almost every- | 


one of the useful metals. By and by there will be a rush in that 
direction. Meanwhile, amongst the most recent companies let me 
note one, for we understand that a company has been formed for 
the purpose of acquiring and working the Cappa Colliery hear 
Mold, Flintshire. Three well known Birmingham capitalists are 
the present directors, viz., Mr. John Jaffray, Mr. Joseph S. Keep, 
and Mr. Henry Griffith. The capital of the company is £40,000, 
in 400 shares of £100 each. 

Certain of the rail mills are not so well employed as they ought 
to be considering the better trade that is being done in some other 
districts. Wheelsand axles might likewise be in better request. 

There is no slackening in the activity at the railway carriage 
and wagon works. The excellent order that is in the market for 
ge stock required by the Government General of Alsace, and 
for which the Prussian Government are soliciting tenders, will 
some of it, it is hoped, find its way here. It has been some time 
since so good an order appeared, It embraces, as will no doubt 
have been observed by most of your readers, 2000 open goods 
trucks of 10 tons, 4000 pairs of wheels and axles, and eighty goods 
train locomotives. 

In January this year we have sent away considerably fewer 
railway carriages than in January, 1870; for whilst in the last 
mentioned month the value of these goods was £5882, in January 
this year those sent away were worth a 4 £2532, showing a falling 
off of £3350. The difference is very much more than made up ‘in 
the item of railway trucks, In January last year we sent away 
trucks of the total value of £7384, but this year we have increased 
on that figure close upon £10,000, inasmuch as the worth of rail- 
way trucks exported last month was £17,323. 

The engineering firms keep tolerably full of orders, and the in- 
quiries are accumulating. I see that the Berwick-upon-Tweed 
local board want a thirty-horse high pressure steam engine with 
boiler and pump. Amongst the work in hand is a fair quantity 
for Russia, together with ines for blast furnaces, and for mills 
and forges in our own country. 

The ironfounders are not doing much more than they were at 
the date of my last; but their prospects are good. Inquiries 
come in every morning, 2700 yards of 9in. water pipes with other 
pipes,'sluice cocks — the like, are wanted by the Berwick-upon- 
Tweed board ;? and the Blackburn corporation are in the market 
for about 800 tons of pipes, bends, and irregular castings. 

The bridge and girder builders cannot be reported as active. 
Preparations are, however, beng made in different parts of the 
kingdom for the doing of work which will lead to an improvement 
in this branch directly the days get a little longer. The railway 
companies are seeking tenders for station roofs and for bridges ; 
and the Limerick Harbour Commissioners are about to erect an 
opening bridge across the 70ft. entrance to the floating dock there. 

The wire mills are well occupied upon goods required for fencing 
purposes and for land telegraphs. Brass wire, however, is very 
inactive. 

The yellow metal rolling mills are busy upon the thin sections 
required by the ammunition makers, and a fair trade is}being done 
in sheathing. 

The brass casters are busy. 

The arms factory at Small Heath is bus 
work, which, likewise, is keeping the nati factories elsewhere 
in active operation. e arms man and the am- 
munition makers who supply — Governments are busy com- 

pleting orders in hand, but new orders are not arriving. 





upon Government 





ten per cent. in mills and forges, and 1s, per ton for puddling. If 
a sliding scale, based upon this custom, were feunair recognised 
and adopted by both parties, and the adjustment of wages made 
from time to time in accordance with certain variations in price, 
these conflicts between men and masters might be of much less 
frequent occurrence. 

Meanwhile, the masters are guarding themselves in their con- 
tracts by the insertion of a ‘‘strike clause,” and thus they render 
themselves independent toa great extent. This clause is also now 
adopted by the shipbuilders on the Clyde as well as by many en- 
gineers, and it is sure to be universal in contracts taken by these 
and other trades in view of such disagreeable contingencies. 

Mr. Ferrie’s new patent hot-blast furnace at Calderbank con- 
tinues to attract a good deal of attention from those interested in the 
iron trade ; and as this invention is a decided innovation on exist- 
bic rtant era in the 
manufacture of pig iron, it may be well to give the following data 
which have been taken in estimating the comparative advantages 
of the new over the old system. This table shows the results of 
the patent furnace as compared with an ordinary 50ft. open top 
furnace of the best modern construction, dating respectively from 
21st January, to 10th February, 1871, inclusive, being a record of 
forty-two shifts—the materials used being the same in both cases, 
with the additional advantage that in the ordinary furnace the 
hearths are fixed with the gases obtained from the patent furnace, 
thereby receiving a steady temperature of blast equal to melting 
zinc at the external opening of the nozzle of the tuyere:-— 


MATERIALS USED. 
Patent Furnace. 
Ores. 


Coal. . Limestone. 
Tons. Cwt. Tons, Cwt. Tons, Cwt. 
1144 15 oe oe ce 1127 4 we eo es 409 Il 
Materials Used per Ton. 

Cwt. Cwt. Cwt. 
361 oo cc co S55 oe we ce ce cf eof 139 
Production of Pig Iron. 

No. 1. No. 3. No. 4. Total. 
Tons. Tons. Cwt, Tons. Cwt. Tons. Cwt. 
489.0 oe 189 15 «e oe ee 35 16 oe oe 634 12 
Ordinary Furnace. 

Coal. fo) b Limestone. 
Tons. Cwt. Tons, Cwt. Tons. Cwt. 
1145 6 - - eo OTL 2 ue co co cf BS M 
Materials Used per Ton. 

Cwt Cwt. Cwt. 
52 oo. we) om ee 06. os SBD os co 30 0 0 oo BBS 
Production of Pig Iron. 

No. 1. No. 3. No. 4. Total. 
Tons. Cwt. Tons. Cwt. Tons. Cwt. Tons. Cwt. 
333 3. os ‘co 196 16 co co co BD WB ce oo TS IB 


The success of thisinvention is fraught with immense interest to 
Scotch iron masters. In Scotland alone, where the annual make 
of pig iron exceeds a million tons, the saving effected in coal by 
the universal adoption of this process would amount to something 
like 850,000 tons, representing in value £233,750. But a little 
further trial will enable us to speak with greater confidence as to 
its merits. 

The new pier and promenade at Portobello is now approaching 
completion, the sinking of the last column having just been ac- 
complished in presence of many of the dignitaries of the watering 

lace. It is now about ten months since the first column was 
Sonk The contractors for the saloon have commenced operations, 
and it is expected their portion of the works will shortly be com- 
pleted. The iron railing along each side of the pier has also 
made considerable progress within these few days, the top rail of 


which is so constructed as to be available for conveying both water 
and gas along the pier. It is expected the pier will be opened 
about the beginning of April. 





BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
** By a thorough pen of the natural laws which govern the 
rations of ion and nutrition, and <> careful application 

of the fine properties of well-selected cocoa, Mr. Epps has 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.” —Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled. 
Jars Epps & Co., Homeopathic Chemists, London, [ADvT.] 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—EXTENSION OF WORKS— ENGINEER- 
ING --THE MIDDLESBROUGH DRAINAGE SCHEME—THE BRIDGE 
ACROSS THE TEES— WORKS ON4THE TYNE—PRICES. 

At the Royal Exchange, Middlesbrough, on Tuesday, there was 
a good attendance. I did not hear of much business however. 
Immediately after the armistice buyers rushed into the market, 
and prices of pig iron] improved, but now there is not much 
inclination on ‘tie part of intending ‘purchasers to make con- 
tracts until peace is secured, or, at all events, until they know 
positively what is to happen on the Continent at the termination 
of the armistice, There was no change made in prices, but the 
market was not so firm. The shipments are brisker, and it is ex- 
pected that this month the stocks will be reduced. 

The manufactured iron trade is slowly improving. There are 
several additional inquiries for rails, but it is doubtful whether 
orders of any magnitude will be obtained until the war is over. A 
few small contracts are being secured at low prices. Puddled 
bars, plates, and angle iron are in request. 

I hear that the Custrum Ironworks, Stockton, are to be con- 
siderably enlarged. 

In Newcastle, Gateshead, Sunderland, Stockton, and Middles- 
brough the engineering shops have a good deal of general work on 
hand. The bridge orders, Sooaun are scarce, and the work on 
hand is rapidly being finished. For marine engines the d dis 





Monmouthshire, but there is no doubt that unless prices 
improve shortly the step will have to be followed at all the 
iron making establishments. There is a strong hope entertained, 
however, that the expected improvement will begin to take place 
before the term of the notice expires: In that case very probably 
the ironmasters will not carry out the notice at all, or perhaps 
only partially. Otherwise the reduction will have to be enforced, 
as under a continuation of present circumstances the step could 
not be avoided. Very few expressions of opinion on the matter 
have emanated from the hands, it being pretty well known that 
necessity alone would induce the ironmasters to resort to such a 
course, 

There is a pretty good demand for tin-plates, but it can scarcely 
be said that quotations are strictly maintained, some of the 
— being rather disposed to give way slightly in buyers’ 

‘avour, 

The steam coal trade continues in much ithe same position. 
There is a fair degree of activity at the collieries and at the ports. 
Colliery proprietors are, however, anxiously anticipating a large 
increase in the demand, chiefly on French account. There is an 
average inquiry for house coals. 

An important colliers’ conference was held at Pontypridd a few 
days ago, but as the notice of the meeting was very short, there 
was not % large an attendance as there might have been. The 
object of their meeting was to appoint a committee of workmen 
to watch the Mines Inspection Bill which the Home Secretary was 
going to bring forward on Monday. The opinions expressed were 





very pressing. The nut and bolt works at Middlesbrough are 
busy ; Messrs. Hill and Ward’s wire mills are fully employed; and 
Head, Wrightson, and Co., Stockton, have a fair amount of work 


on hand. 

The Middlesbrough Town Council have agreed to a drainage 
scheme which is to cost upwards of £24,500. It will require about 
three years to complete the works. 

The proposed bridge across the Tees, near Middlesbrough, is 
still a fruitful topic of discussion. A deputation from the directors 
of the North-Eastern Railway Company met the Middlesbrough 
Town Council and the Chamber of Commerce of that town on Mon- 
day, and, after fully pointing outthe additional railway accommoda- 
tion which would be given to the Cleveland district by the erec- 
tion of the swing bridge, they listened to several members of the 
council, who pressed upon them the great desirability of making 
a roadway and footpath over the bridge. The deputation explained 
the difficulties of a roadway, but admitted that a footpath might 
be made, and conveyed a hope that the company ool do all in 
their power to make a footpath. The opposition to the construc- 
tion of the bridge is as strong as ever at Stockton. 

The improvement on the river Tyne is going on rapidly under 
the supervision of the able engineer, Mr. Ure. At the last meet- 
ing of the commission no less a sum than £197,500 was voted to 
be spent on new works during the present year. 

The prices of pig iron are as follows :—Pig iron: No, 1, 51s.; 
No. 2, 49s, 6d.; No. 3, 47s.; and No, 4, 46s. The prices of manu- 
factured iron are as follows :—Common bars, £6 12s. 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s. ; best best, 
£8 2s. 6d. to £8 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d. ; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7 ; puddled bars, £4 10s. to £4 15s, 
On wagons at works; four months’ bill, or cash less 24 per cent. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE IRON TRADE: The general aspects brighter: The war not ex- 
pected to be renewed : Greater confidence in future prospects : Pre- 
sent want of orders on railmakers’ books not altogether the result 
of the limited demand: Inquiries more numerous than fo~ pre- 
vious weeks: The effect of low prices : Merchants prepared to place 
contracts on makers’ books: Anticipated increase in the demand 
in the course of the month—THE HOME TRADE—THE WAGES 
QUESTION—THE TIN-PLATE TRADE--STEAM AND HOUSE COAL 
TRADES—THE MINEés’ INSPECTION BILL: Important confer- 
ence of miners—NEW FOG SIGNAL THE SECRETARYSHIP OF THE 
South WaLgEs INSTITUTE OF ENGINEERS—MONMOUTHSHIRE 
WaGon CoMPANY—TRADE OF THE SOUTH WALES PORTS. 

Ir is pleasing to be in a position to report favourably in regard to 
the iron trade, not that any material improvement is yet to be 
observed in busi tr tions, but the general aspect is brighter 
than for some time past. The result of the elections throughout 
France has so far been satisfactory, and it is regarded as pretty 
certain that the war will not be renewed. This has produced 
greater confidence amongst merchants and makers in the future 
prospects, which are decidedly more hopeful. There is yet, it 
must be admitted and regretted, a great want of orders on rail- 
makers’ books, but it is not altogether the result of the limited 
demand, Inquiries are more numerous in the markets than they 
were last week and the three or four preceding weeks, but prices re- 
main solow that makers cannot commit themselves to more extensive 
engagements just now than will suffice to keep their works fairly 
going in the meantime. The belief that peace will be established 
is extending, and beginning to affect the markets in the desirable 
direction. Merchants are beginning to come more freely forward, 
prepared, no doubt, to place some good contracts in the hands of 
the manufacturers, but the latter very wisely prefer to wait a 
little longer than undertake such engagements at the present ob- 
tainable rates. Ms gmt are also beginning to be more active, 
and would possibly make some extensive ventures were makers to 
give them opportunities, but this can scarcely be admitted, since 
so many months of depression have been passed through with so 
much anxiety and firmness, Another month will unquestionably 
work considerable changes in the position of the trade if the war 
is not resumed. That a large increase will take place in the de- 
mand seems now certain, and it is only natural that prices should 
materially improve also, But this is, perhaps, uncertain to some 
extent, as the competition which will no doubt be carried on be- 
tween this and other districts will tend very much to keep prices 
low for some time to come at least. The general lack of engage- 
ments to afford full employment at the various large establish- 
ments will almost necessitate such competition, so that it can 
hardly be expected that quotations will reach a high scale before 
some months of renewed prosperity have been experienced. 

American requirements show but little change, the clearances 
continuing large to the United States. The demand on account 
of Canada and India has shown no further increase. The orders 
emanating from these directions are still the chief dependence 
of the rail branch, {but there is reason to hope that otherjsubstantial 
dependences will be revived shortly. Russian buyers are again 
about to enter the markets, and in all probability the demand 
from that country will develope into something like its usual mag- 
nitude as the season advances. Continental purchases are also 
likely to be etjual to, if not greater than those of former years. 

A little more activity is evinced in the home trade, especially 
as regards the miscellaneous descriptions of make. Pigs are in 
improved request, and it is not unlikely that large as the make 
has been latterly the surplus stocks will be rapidly cleared off 
when the expected improvement takes place in the finished iron 
trade, Prices are firm. Bars are rather quiet. In quotations 
there is but slight variation from last week. Rails may be quoted 
about 2s. 6d. per ton higher, and bars have moved to about the 
same extent. A contract for rails has just been declined at £6 

r ton free on board at one of the local ports, but £6 5s. would 

ave been taken. Ordinary specifications are quoted £6 2s. 6d. 

.to £6 10s.; merchant bars are £6 7s. 6d. to £6 15s.; pig, No. 1, 

cold blast, £3 17s. 6d. to £4 5s.; and ditto retined metal, £4 to 

£4 15s.; ordinary hot blastings, £3 to £3 15s, 

The notice of the reduction of wages has not yet been given 
beyond the district of Merthyr and Aberdare, and throughout 





idedly opposed to many provisions, of the bill. Mr. R. Fothergill, 
M.P., havingrequested the colliersto send a deputation of two to the 
House of Commons at his expense, the men agreed to do so, and 
to send two more at the expense of the miners by subscription. 

A new fog signal invented by Mr. Pratt, of Newport, has just 
been tried by the managers of the Monmouthshire Railway. The 
apparatus is simply contrived, and is attached to the front of a 
locomotive engine. The Monmouthshire Company has had an 
engine fitted with the appliances, and found the signal to work 
effectually. At a given distance from a-signal post an apparatus is 
placed which cuts a wire attached to the front of the engine. 
The wire is connected with the signal whistle, and as soon as the 
wire is cut the machinery is put in motion and the whistle sounded. 
What is attained by the invention is that, supposing an engine to 
be travelling on a foggy day and the driver cannot see the signal 
post which he is approaching, he would be — of his proximity 
to the signal post by the sounding of the whistle. 

It is understood that in the room of Mr. E. Brigden, of Dowlais, 
who has for some years filled the position, but has now tendered 
his resignation, Mr. H. Huxham, of Swansea, has been appointed 
secretary to the South Wales Institute of Engineers. 

At the half-yearly meeting of the Monmouthshire Wagon Com- 
pany (Limited), on Wednesday, Mr. Crawshay Bailey in the chair, 
a dividend at the rate of 54 per cent, per annum was declared. 

The returns of the trade of the local ports for the last month 
show a considerable falling off. The exports of coal during the 
month were as follows :—Cardiff, 207,640 tons, as against 214,803 
tons in January, 1870 ; Newport, 26,925 tons, against 37,543 tons; 
Swansea, 45,405 tons, against 44,300 tons; and Llanelly, 1690 tons, 
against 10,564 tons. The shipments of coal coastwise were as an- 
nexed :—Cardiff, 79,300 tons, against 58,362 tons; Newport, 69,047 
tons, against 63,324 tons; Swansea, 13,792 tons, against 13,215 
tons; and Llanelly, 9149 tons, against 8747 tons. Cardiff exported 
also 13,921 tons iron, and 1056 tons patent fuel; Newport, 14,223 
tons iron; Swansea, 1515 tons iron, and 11,936 tons patent fuel ; 
and Llanelly, 36 tons iron. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LONDON AND NORTH-WESTERN RAILWAY: New works, &c.— 
Messrs. Botckow, VAUGHAN, AND Co.—MARINE ENGINE 
BUILDING ON THE BANKS OF THE TEES—T'HE IRON TRADE IN 
CUMBERLAND—STATE OF TRADE: Sheffield: South Yorkshire— 
MANCHESTER CORPORATION WATERWORKS—NEW BRIDGE AT 
BROUGHTON—SEWAGE AND IRRIGATION AT DONCASTER— MECHA- 
NICAL MATTERS AT LEEDS—NORTH-EASTERN RaILWway : Progress 
of the works—TYNE SHIPBUILDING. 


The directors of the London and North-Western Railway 
Company propose an outlay of £330,000 for additional engines, 
carriages, and trucks. They also propose an outlay of £13,150 for 
an engine-shed at Preston, £6310 for a warehouse and cranes at 
Holyhead, and £15,000 for applying the block system of telegraph 
to the main lines. The directors further contemplate the laying 
of additional lines on the more crowded portions of the railway at 
the following cost :—Between Willesden and Bletchley, £475,000 ; 
between Crewe and Stafford, £290,000 ; between Bangor and Car- 
narvon, £53,000 ; between Dunchurch and Marton, £7840; and on 
portions of the Central Wales line, £93,411. 

It is understood that Messrs. Bolckow, Vaughan, and Company, 
Limited, are about to commence the production of Bessemer steel 
rails. 

Marine engine builders on the banks of the Tees continue 
actively employed. At Stockton Messrs. Blair and Co. have orders 
on hand which will keep them occupied for some time. This firm 
now employs upwards of 1000 hands. 

The Maryport Hematite Iron Company continues actively em- 
ployed, the concern is sending off large consignments of iron every 
week to Hartlepool, Darlington, Jarrow, Sheffield, and Wales, 
At the works of the Solway Hematite Company the furnaces are 
now about ready to be put into blast ; it is said to be the intention 
of the directors to commence the erection of two other furnaces, 
for which the foundations have been laid. The works of the West 
Cumberland Hematite Company show a good deal of activity ; 
the plate mills which were standing idle during the Christmas and 
New Year weeks have resumed work. The Lonsdale Hematite 
Company is steadily proceeding with the construction of its works 
at Whitehaven. The Cleator Moor Hematite Company has five 
furnaces in blast and one out of blast. At Messrs. Bain, Blair, 
and Patterson’s works at Harrington the whole of the furnaces are 
in blast. The Ellen Rolling Mills at Maryport have recommenced 
working under the management of Mr, Foster. 

The demand for almost every description of railway material 
continues active at Sheffield. All the heavy branches of Sheffield 
industry may still be said to be wellemployed. A steady business 
is being done in most descriptions of manufactured iron in South 
Yorkshire; the foundries are also well employed on gas and water- 
pipes and other castings. The Bessemer steel works continue 
actively engaged in the production of rails, tires, axles, &c. A 
reduction made in its roth rates by the Great Northern Railway 
has stimulated deliveries of coal from South Yorkshire to the 
metropolis. Engine fuel has been in fair request for Lancashire, 
and there has been rather more doing in steam coal for Hull. 

The directors of the National Steamship Company, Liverpool, 
have recommended a dividend of 10 per cent. per annum. 

The Waterworks C ittee of the Manchester Corporation has 
presented its report for 1870. The committee states that new 
works at Vale House Reservoir are finished, with the exception of 
building boundary walls, finishing roads, and dressing down slopes. 
The new works in connection with the sluices at Torside Waste 
Weir are entirely finished, with the exception of a footbridge 
which requires fixing at the sluices. New works connected with 
the Bottom’s reservoir, the gauge basin at the Bottom’s reservoir, 
and the flood watercourse from Rhodes Wood reservoir to Bottom’s 
reservoir are progressing satisfactorily. Works connected with 
| the Tintwistle tunnel for the conveyance of water from Arntield 
| and Hollingworth brooks to Bottom’s reservoir have been com- 
menced, and are progressing favourably. During the year up- 

wards of 14# miles of mains and service mains have been laid in 
extensions in various townships, and during the year connections 
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have been made to 4670 additional houses and other premises. The 
revenue collected from all sources during the past year was 
£135,128, which was absorbed to the extent of £79,918 by interest 
upon loans. 

The erection of a new bridge in eg of an old structure 





connecting Broughton with Salford be commenced shortly. 
The designs have been prepared by Mr. W. Radford, bridge- 
master of the Salford hundred. The bridge will be nearly thrice 
the size of the present one, measuring nearly 43ft. between the 
an ; instead of having three arches like the old bridge it will 

ave only two spans. It will be supported by three cast iron 
columns, the foundations of which will be laid in the rock about 
20ft. below the bed of the river. There will be nizie longitudinal 
girders of wrought iron, while the parapets will be of cast iron. 
In order to provide for the continuance of the traffic, the bridge 
will be built in parts, and the present bridge will continue to be 
used for the present. The contract for the new bridge has been 
let to Mr. A. Pilling, of Bolton, for £4790. 

The Doncaster Town Council have ed to borrow £30,000 for 
projected sewage and irrigation wo: in connection with the 
town. 

Messrs, Butler and Pitts, of Stanningley, have been completing 
some heavy iron work for the Trans-Caucasian Railway. An order 
has been receivedin Leeds for a number of extra-sized frame-plates 
for locomotives. Messrs. Greenwood and Batley have a quantity 
of Government work on hand. 

The whole of the North-Eastern Railway Company’s lines for 
which Acts of Parliament have been obtained are either in pro- 
gress or will sooa be staked out and let to contractors. The com- 
pany’s engineer (Mr. T. E. Harrison) expects that the Ferry Hill 
extension and the Pelaw and Jarrow, Saltburn, and Gilling and 
Helmsley branches will be completed by June Ist. 

Some new steamers for Tyne owners will be launched this month 
both in the Tyne and the Wear, and others have been ordered. 





PRICES CURRENT OF METALS AND OILS. 





































1. | 1871. 
. £B £sd £84, 
Steel, Swedish faggot .. 0 0 0..0 00 
7300 Ei Geclsswodencdoes [002 Ge 6.0 6 
7. 75 0 ©) Tin, Banca, perwon..... 614 0..0 19 0 
i 700 Straights, fine—cash. | 612 0.. 6 lo 
{: 80 0 0 Forarrival. ......, 6 9 6.. 611 0 
Australian, per ton .. | 72 75 0 0 English blocks .. ...| 614 0..615 0 
Spanish Cake . «| 0 0.000 Bare ......s000005. | 615 0.. 616 0 
Chili Bars ....+e++0. | 6» 0..66 0 0 Refined, in blocks..| 618 0..619 0 
. refined ingot .. 70 0 0..72 0 0 Tim pr bx, 22, shts 
Yellow Metal, per Ib. .. | 0 .¢- 007 IC. coke 13060..160 
Tron, pig in Scotland,ton | 212 cash. 0 0.000 
Bar, Welch,in London | 7 0 0.;710 0 1 oI ne 
ales. | 6 7 6.6123 6 oo e00 
Staffordshire| 715 0..8 5 0 %.1 00 
Rail, in Wales ......| 6 5 0..610 0 9..016 6 
Sheets, single in Lond.| 9 5 0..10 5 0 0.000 
Hoops, first quality ..| 515 @..¥ 5 0 0.000 
Nailrods seeeeeeneees | 77 6..715 0 0..0 00 
Swedish ......--....| 910 0.. 915 0 0..37 0 0 
Lead, Pig, Foreign pr.tn. 1710 0..17 123 6 0.000 
English, W.B .... .|19 10 0..19 12 6 0.0 00 
Ocher brands . }18 © 0..18 0 0..29 0 ¢ 
Sheet, milled . 19 0 0..1910 0 0..5010 0 
Shot, patent . 2010 0..21 0 - 0..48 10 0 
Red or minium 19 15 0..2010 0 ee 0..39 0 0 
White, dry ... 0 0. 0; és «oe 31L06060..0 00 
ground in oi! 000.000 Rapeseed, English pale 48 0 0..4810 0 
Litharge, W.B. 000.000 DOE <o cos: cone [OO 28 GO. 6 0 8 
Quicksilver, per bot ....|12 0 6..0 0 6 Foreign pale .. 0.-2010 0 
Spelter, Silesian, perton 1715 0@..15 0 0 0..0 00 
English V&S ......)/18 5 0..0 0 0 0..72 0 0 
Zine, ditto sheet........ | 2210 0..23 0 0 0..0 0 ¢ 
1871. | 1870, 1871. | 1870. 
Per load £22£6/| £8 £ 6 Per load— 242242en456426 
ak ...seeeeeeeeee13 10 1310) 11 51115 Yel. pine, per reduced C. 
Quebec, redpine .. 315 415| 315 41 © Ist quality 18 0 19 10) 18 101910 
yellwpine.. 4550/4 050 Qnd do. .. 12 151310 13 01310 
8t. John’s N.B.. yel 0 0 0 0} © © O O | Archangel, yellow.. -1 1” 1310 10 10 1210 
Quebec, oak, white... 6 0 6 5) 515 6 5 St P 12 5138 5 111 1210 
birch ...... 315 5 0] 5 0 5 ©) Finland .. - 7080657 
WM ee eeee 45 415| 4 5 6 5 | Memel.... - 00007090 
Memel ...... -~0 0 0 0} 0 O O @| Gothenburg, + 8101010) 8 0 910 
Dantsic, oak 5 5615/4 5 6 5 white 8 6 810' 0000 
- 212 410; 3 5 4 0'| Gefle,yellow...... 101012 0 9 0 101» 
Memel, fir °3 0 4 5| 95 810'| Soderhamn........ 81012 0| 8 0 910 
iga . -3 5 310) 215 8 3/0) yee | 
Swedish ..........23 5 215) 2 3 211) 120ft. by by5t 0 01210) 10 01216 
Masts, Queb. rd pine 4 0 5 5| 310 6 O| im. yellow .... | 
yL pine4 0 5 5) 4 5 6 O'| Deck plank, — C0007 0000 
rd.pineO0 0 0 0] 0 00 0 per 40f din .. 
Lathwood, Dantafm.3 0 5 0| 4 O 6 0 Staves. per standard 
ever’s 5 0 510) 6 0 6 5 Quebec pipe eo cece 75 07710 65 0 6710 
Deals, per C., oe eae ae lee 20 17 10 | Babe puncheon.. 22 024 0 18 019 ¥ 
Quebec, wht. spruce 12 017 0° 0 tic, crown .. 
> John,whtspruce 191014 0.12 015 0 Pipe ........ 170 918001400 160 0 


| 
} 





ENGINEERING Society, Kine’s CoLLece.—The first meeting 
for the present term was held on Feb, 3rd, when Mr. Walker read 
a paper on the “ Irrigation of India.” On Feb. 10th a discussion 
was held respecting the new Indian College at Cooper's Hill, and 
its probable influence on the Applied Science Department of 
King’s College. 


THE INSTITUTION OF CrviL ENGINEERS.—At the monthly ballot 
on Tuesday, the 7th inst., the following candidates were balloted 
for and duly elected :—Messrs. W. Crouch, J. J. Montgomery, and 
C. G. Napier, as members; and Messrs. G. D. Atherstone, T. 
Aveling, C. Colson, H. Crabtree, A. M. Dunlop, John Eunson, M, 
J. Farrell, G. Fowler, J. R. Freeman, W. G. Freeman, F. A. B. 
Geneste, J. M. Hawkins, P. L. Henderson, J. A. H. Holmes, J. J. 
Maclean, 8S. L. Mason, Lieut. F. I. Palmer, R.N.; Messrs. D. 
Pidgeon, A. C. Reid, T. M. Rickman, B. C. St. John, J. Tom- 
linson, jun., D. D. W. Veitch, Stud. Inst. C.E.; J. Waugh, and 
F, G. Wynne, Stud. Inst, C.E. A report was brought up from 
the council stating that, under the provisions of Sect. [V. of the 
Bye-Laws, the following candidates had been admitted students of 
the Institution since the last announcement :—Messrs. R. de 
Arteaga, W. D. Campbell, E. A. Dunn, W. F. Garland, H. R. 
Kempe, H. de Q. Sewell, and J. Slate. 


YORKSHIRE RAILWAY IMPROVEMENTS AND EXTENSIONS.— 
At the present time more than the ordinary improvements, and 
extensions are going on in connection with Yorkshire railways, 
The Midland Company have within the past year or two expended 
a good deal of money in improving their stations and opening out 
new railways in the West Riding, and even at the present time 
several important improvements are going on, The company have 
recently commenced the erection of new bonding warehouses near 
Bradford, which are to be built parallel with those in existence, which 
have been found to be too small. At Bolton Bridge Mr. A. Neill, 
the well-known contractor of Bradford, is erecting a large engine 
shed, The improvements going on at the Bradford passeuger 
station will greatly facilitate the dispatch of business. The same 
company are enlarging and improving their station at yee 
near Leeds. The outlay up to the present time amounts to nearly 
£1000. At Holbeck a new engine house and sidings are being 
erected ; whilst at Leeds a large plot of land has been secured at 
a cost of over £3000 for the purpose of erecting new bonded stores 
and sidings to supplement their already numerous ae At 
Manningham, considerably over £5000 has been spent in the erec- 
tion of a new engine shed and sidings ; new sidings have also been 
put in at Shipley and Saltaire, and new stations erected at Altofts 
and Rawmarsh. The Lancashire and Yorkshire have also, within 
the past year, expended a fair amount of capital upon their York- 
shire, but more particularly the West Riding branches during the 
past two or three years. the Dewsbury branch £122,680 has 
been spent during the twelve months ending in December last. On 
the Meltham branch, which connects Huddersfield with that place, 
not less than £145,663 had been expended, and on the Heckmond- 
wike branch £71,832 during the year. The Manchester, Sheffield, 
and Lincolnshire are also on the point of completing their line 
from Mexborough to Rotherham, which will open up a new route 
to Doncaster and other places. 
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2101. J. 8S. and J. W. Hyatt, Albany, U.S., “ Solid collodion.”—Dated 


26th July, 1870. 
This consists, First, 


in subjecting a mixture of pyroxiline pulp and 
powdered gum, camphor, or other equivalent solvent material, to the 
combined action of heat and pressure, which liquefies or vaporises the 
solvent material, and by compressing the pyroxiline pulp into a small bulk 
enables a comparatively small quantity of the solvent material to suffice to 
saturate it, and thus effect its desired transformation, while the com- 
minuted state of the solvent enables a small quantity of it to be readily 
mixed with the ground pyroxiline preparatory to the subsequent treat- 
ment thereof, - Secondly. in subjecting the aforesaid mixture of pyroxi- 
line pulp and a powdered solvent to pressure in heated moulds of appro- 
priate form, so as to impart to the material compressed therein thedesired 
shape and configuration of the article to be produced at the same time 
and by the same pressure which is employed in the conversion of the 
pyroxiline. 

2104. W. H. Harriecp, 

26th July, 1870. 

In order to work windlasses by steam power the inventor places either 
in front or at the back of the windlass barrel a steam engine, and by 
preference employs a double-cylinder engine. The two cylinders of the 
engine are inverted, and are mounted on the top of a bed-plate carried 
by a hollow standard, within which are contained the crank shaft of the 
engine and the gearing for transmitting motion from it to the windlass 
barrel. The gearing is thus protected from water splashing over it and 
from ropes getting jammed between the wheels. Openings are formed 
through the sides of the hollow standard, which are fitted with doors or 
cover plates, so that the gearing can readily be got at when required. 
On the crank shaft is a pinion which gears with an intermediate toothed 
wheel on a horizontal shaft, upon which are two pinions that gear with 
two.toothed wheels fast on the axis of the windlass barrel. 

2103. M. Kennepy, New York, U.S., “ Weigh beams.”—Dated 26th July, 
1870. 

This consists in applying a double set of graduated scales and weighted 
pointers to a weigh beam, so that when the known weight of the empty 
wagon or other vehicle to be weighed has been marked upon one scale 
the weight of the load ay A be ascertained. For this purpose the 
loaded vehicle is placed upon the platform, and the known weight of the 
vehicle when empty is to be marked by the pointers on one of the gradu- 
ated sca'es, then the weighted pointers are to be moved forward on the 
other scale, or until it balances. These latter pointers will then indicate 
the net weight of the load. 
2105. J. Naysmitu, Swansea, 

Dated 26th July, 1870. 

The inventor applies to the dial an inner circle divided into degrees 
the same as the outer one. This inner circle is able to revolve on the 
centre on which the needle is fixed, and can be fixed to the outer circle 
at the desired variation by the two set or clump screws. The inner circle 
can be turned to the variation of the needle by a small pinion fixed in the 
outer circle, and working in suitable rack work on the under part of the 
inner circle. The said pinion is constructed and fixed as not to interfere 
with the working of the rack work and pinion of the outer circle as at 
present used in taking angles. The pinion and the set or clamp screws 
are turned by a small key similar to a watch key, and only a little stronger 
than the ordinary watch key.—Not proceeded with. 

2110. W. New, Bristol, “‘ Heating water.”—Dated 27th July, 1870. 

Through or into that pipe of the steam engine called the exhaust 
steam pipe, and which for this purpose is or may be considerably enlarged, 
the inventor inserts another pipe of any desired material, ur a coil of 
pipes, into which the force-water from the ordinary force pump or the 
engine, or any other force-pump, or by an injector, and as the water 
enters :n at one end of this pipe or coil of pipes it will by the time it gets 
at the further or outlet end, or that end which enters into the boiler, have 
become sufficiently hot to supply the boiler with hot instead of cold 
water. 

2113. T. Kirsy and R. Brapy, Barrow-in-Furness, “ Revolving shutters.”— 
Dated 27th July, 1870. 

This consists in fitting to one or both ends of the roller, round which 
the shutter coils, a conical grooved pulley, increasing or diminishing in 
proportion to the shutter. Where there is not a sufficient space for such 
a cone He employs a deeply grooved pulley, in which a chain is fixed, 
corresponding in thickness with the shutter, This invention is found in 

practice to be defective, viz.. when the shutter has heen run down to the 

oor it often happens that the balance is not perfect, so that the 

shutter rises gradually again, or the shutters fall+ heavily to the bottom 

when within a short distunce of the bottom. 

2115. J. L. G. Rice, Cambridge, U.S., “ Printing presses.” —Dated 28th July, 
1870. 


Cornhill, London, “ Steam windlasses.”—Dated 


“Constructing surveying instruments.”— 


This consists in combining witha printing press the following devices :— 
First, in furnishing a means by which printing inks cf various colours 
may be steadily fed to inking or distributing rollers upon printing 
presses, so that several colours may be printed at one impression. Secondly, 
in providing distributing rollers of various widths, or, if desired, short 
belts to act in their stead, with distributing discs, the diameter of which 
corresponds with the width of the roller or belt with which it acts, the 
axis of the said discs being at right angles with the axis of the rollers or 
belts, so arranged that the revolving discs acting im contact with the 
inked rollers or belts serve to distribute the ink evenly. 

2120. R. Borie, Glasgow, ‘‘ Ventilators.”—Dated 28th July, 1870. 

This relates to the combing of the parts of ventilating apparatus 
according to several improved modes, and also to the application of the 
spreacer. 

2121. W. H. Ricnarpson, Glasgow, “ Stamping china.”—Dated 28th July, 
1870. 

In place of cutting, grinding, or turning down the brim or lip, a ring or 
line is formed on the interior, exterior, or both, of the vessel, at a height 
which exactly corresponds to the measured quantity of liquid desired, or 
the rivet itself may indicate the measurement.—Not proceeded with. 

2126. J. R. Haves and C, R. Peters, San Francisco, U.S., ‘ Detecting 
Jraudulent bonds, &c.”—Dated 29th July, 1870. 

This consists in ruling or marking straight lines in a diagonal manner 
on the face or back of printed or other forms, such as are herein named, 
when such forms are required to be separated for the purpose of ,leaving 
or preserving a check or stub as evidence of the business matter to which 
such torn off forms may relate. 

2122. E. Vienrer, Great Tower-street, London, “ Distilling and re ctifying.” 
—Dated 28th July, 1870. 

This relates, First, to the su constructing the distilling coymn of a 
distillatory apparatus as that each compartment or chamber thereof shall 
act us a separate and distinct still. Secondly, to the appilcation and use 
of syphons having a perforation at the top of the bend for regulating the 
level of the liquid in each compartment of the distilling column. Thirdly, 
to the application and use to and in a rectifying column of perforated 
filtering slabs of baked or burnt pipeclay or other equivalent substance. 

‘ourthly, to the application and use of the ordinary bonnets of a rectify. 
ing cvlumn made to dip into water, for the purpose of washing the 
vicoholic vapours. 

2124. T. A. Vyse, jun., New York, 

Dated 23th Juiy, 1870. 

The inventor combines witha sewing machine presser-foot a guide-tube, 
so arranged with reference to the needle hole or thruat of the foot that 
the bore of the tube passes through or opens into such throat sufficiently 
on one side of the needle path to cause the point of the needle to take 
the covering of the wire without touching the wire itself. 


U.S., “ Guiding covered wire.” — 








WE learn that the gauge of the extensions railways of India is 
fixed at 3ft. 3in. 

THE CoprpeR TRADE.—The copper exports have been on the 
decline for some months past. For the causes last January we 
must look to India, where the decrease was over £26,000; to 
Holland, where the consumption was less by over £16,000; and to 
France. In wrought copper the decline was even more marked, 
amounting to £83,131 in the month, as compared with January of 
the last year. India is accountable for nearly £57,000 of this. 

Month of January. 
1870. 1871. 


Copper and brass. £ 

Unwroughtcopper.. .. .. ++ «ss «- 74, 22,849 
Weems, GS. cc +o coco vo. co co ITS 46,593 
Brass manufactures .. .. .. «+ eo 13,517 12,794 


THE ARMAMENT OF THE THAMES.— The first steps have at length 
been taken by the War Department to arm the forts and batteries 
recently constructed for the better defence of the Thames and 
Medway with the powerful guns specially manufactured for them. 
On Wednesday a number of men belonging to the Royal Artillery 
commenced mounting the heavy cannon on the various forts, and 
this morning an additional party of seventy gunners, with two 
officers, was to leave Woolwich for Gravesend, to be employed 
with the other detachments in placing the new guns in position at 
Tilbury Fort, the Isle of Grain, Shornmeade, Coalhouse Point, 
Folly Point, Bishop’s Marsh, and on the other smaller batteries 
defending the Medway and Thames. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE CURRENT TRADE IN FINISHED IRON: Sheets: Hoops: Ad- 
miralty orders : General merchant iron: Prices—HEMATITE PIGS: 
Aj further rise: The recent advances: Effect upon local pigs— 
FaILurE OF VERNON AND Co.—THE WORK AT THE PITS— 
PRICES OF IRONSTONE—OUR COAL EXPORTS—WAGES AT THE 
PITS—NEW COLLIERY COMPANY IN NortH WaLES—WoRK AT 
THE RAIL MILLS—RAILWAY CARRIAGES AND TRUCKS: Orders 
out— EXPORTS OF RAILWAY ROLLING STOCK — ENGINEERING 
FIRMS—IRONFOUNDRIES—BRIDGE AND GIRDER BUILDERS— 
WIRE MILLS—YELLOW METAL MILLS—BRASS CASTING. 

FINISHED iron is a shade better in request this week than last. 
The sheet mills that supply the galvanisers are doing more. 
Hoops, likewise, arein better request, chiefly for balling purposes, 

and the demand is likely to go on increasing. 


Heavier iron required by the Admiralty is being sent away to | 


the four leading dockyards in considerable quantities. The order is 
fairly distributed, although it at first got into the hands of one 
firm, Plates weighing about 10 cwt. each, together with others 
of larger and heavier dimensions, are most conspicuous in the 
specification. For the private shipbuilding yards hardly so much 
is just now being done. 

General merchants are not taking so much as they usually 
require at this period of the year; and, considering that we are 
now in the middle of the first quarter of the year, the spring 
orders are not coming out with so much freedom as had been 
expected. 

The prices are subject to much competition, but they are not 
generally affected to any very serious extent. 

The first-class hematite pigs are again up. - Yesterday (Wednes- 
day) the Workington people telegraphed into this district a 
further advance of half-a-crown a ton, making present prices 75s., 
short weight, free on board at the works. Those rates would 
make the quotations of the commodity nearly 95s. at customers’ 
works in this district—an enormous price considering past quota- 
tions. The alteration, I presume, has followed upon a further 
rise in the Cumberland hematite ores. These have gone up lately 
some 40 per cent. Nor, so long as the demand keeps at what it 
now is for Bessemer steel, it is likely that the upward movement 
will be arrested, unless by some happy chance further deposits of 
the mineral are discovered. 

These changes are tending to strengthen, and in some few in- 
stances, to increase the price of the best irons manufactured 
from the ores of this part of the kingdom. In this the 
make keeps up and the sale is steady. The second and third- 
class kinds are in make slightly over the consumption, and 
here and there stecks are therefore increasing. 

The firm of Vernon and Co., that have for some months been 
carrying on business at Dudley Port, have suspended payment. 
The results of the winding up are not expected to be favourable. 

The pits are fairly occupied in turning out alike ironstone and 
coal of the first class ; but of inferior qualities there is not so much 
being done in either. Prices are generally firm. 

The market for white ironstone and gubbin keeps active, and 
prices remain firm at 12s. 6d. per ton for the former, and 13s. 6d. 
for the latter, 2240 lb. to the ton. When sold at long weight 
the price is proportionately higher. These prices refer tu the sale 
of these ironstones in their raw state'; when calcined they realise 
about 6s. per ton more. 

The month’s exports of coal and culm were worth less than those 
sent away in January last year by £58,836, The information 
supplied shows that the decline was with Denmark, Germany, 
France, and “‘other countries.” The value of the whole exports 
in January, 1870, was £369,507 against £281,671 this year. 

Unlike the South Lancashire district, there is no movement here 
amongst the workpeople for any alteration in wages—nor if any 
should be begun would it have any prospect of success. In this 
district the fuel for the most part is consumed at the ironworks, 
which is not the case in South Lancashire ; and the ironworks, as 
I have just shown, are far from active. 

Capitalists are insufficiently aware of the immense mineral 
resources of North Wales—not in coal alone, but in almost every- 
one of the useful metals. By and by there will be a rush in that 
direction. Meanwhile, amongst the most recent companies let me 
note one, for we understand that a company has been formed for 
the purpose of acquiring and working the Cappa Colliery near 
Mold, Flintshire. Three well known Birmingham capitalists are 
the present directors, viz., Mr. John Jaffray, Mr. Joseph S. Keep, 
and Mr. Henry Griffith. The capital of the company is £40,000, 
in 400 shares of £100 each. 

Certain of the rail mills are not so well employed as they ought 
to be considering the better trade that is being done in some other 
districts. Wheelsand axles might likewise be in better request. 

There is no slackening in the activity at the railway carriage 
and wagon works. 


some of it, it is hoped, find its way here. It has been some time 
since so good an order appeared. It embraces, as will no doubt 
have been observed by most of your readers, 2000 open goods 
trucks of 10 tons, 4000 pairs of wheels and axles, and eighty goods 
train locomotives. 


| 

In January this year we have sent away considerably fewer 
railway carriages than in January, 1870; for whilst in the last | 
mentioned month the value of these goods was £5882, in January | 
this year those sent away were worth only £2532, showing a falling | 
off of £3350. The difference is very much more than made up in | 


the item of railway trucks, In January last year we sent away 
trucks of the total value of £7384, but this year we have increased 


on that figure close upon £10,000, inasmuch as the worth of rail- | 


way trucks exported last month was £17,323. 
The engineering firms keep tolerably full of orders, and the in- 
quiries are accumulating. I see that the*Berwick-upon-Tweed 


local board want a thirty-horse high pressure steam engine with | 


boiler and pump. Amongst the work in hand is a fair quantity 
for Russia, together with engines for blast furnaces, and for mills 
and forges in our own country. 

The ironfounders are not doing much more than they were at 
the date of my last; but their prospects are good. Inquiries 
come in every morning, 2700 yards of Yin. water pipes with other 
pipes, ‘sluice cocks and the like, are wanted by the Berwick-upon- 
Tweed board ;: and the Blackburn corporation are in the market 
for about 800 tons of pipes, bends, and irregular castings. 

The bridge and girder builders cannot be reported as active. 
Preparations are, however, beg made in different parts of the 
kingdom for the doing of work which will lead to an improvement 
in this branch directly the days get a little longer. The railway 
companies are seeking tenders for station roofs and for bridges ; 
and the Limerick Harbour Commissioners are about to erect an 
opening bridge across the 70ft. entrance to the floating dock there. 

The wire mills are well occupied upon goods required for fencing 
purposes and for land telegraphs. Brass wire, however, is very 
inactive. 

The yellow metal rolling mills are busy upon the thin sections 
required by the ammunition makers, and a fair trade is‘being done 
in sheathing. . 

The brass casters are busy. 

The arms factory at Small Heath is busy upon Government 
work, which, likewise, is keeping the national factories elsewhere 
in active operation. The small arms manufacturers and the am- 
munition makers who supply foreign Governments are busy com- 
pleting orders in hand, but new orders are not arriving. 


The excellent order that is in the market for | 
rolling stock required by the Government General of Alsace, and | 
for-which the Prussian Government are soliciting tenders, will | 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


THE ScOTCH PIG IRON TRADE—THE EXPORTS AND IMPORTS—THE 
STRIKE IN THE MALLEABLE IRON TRADE—MR. FERRIE’S PATENT 
FURNACE AT CALDERBANK—THE NEW PIER AND PROMENADE AT 
PORTOBELLO, 

TuE tone of the Glasgow pig iron market has changed very much 

for the better since last report. This may be attributed not only 

to the hopeful aspect of affairs on the Continent, but also to the 
increased supply of orders from Germany and Holland—the rivers 
there being now rendered navigable by the general set-in of 
fresh weather. Business men have become impressed with some 
assurance of an early termination of the war between France and 

Germany, and this has led to confident anticipations of the speedy 

revival of trade. 

Makers of special shipping brands begin to raise their prices all 
round, and this is a good sign, as it indicates an anticipation of a 
good spring business. 

Towards the end of last week the price rose to 52s, 6d., and re- 
mained at about that figure with little variation till now, when it 
averages 52s. 9s, cash, and 53s, one month. No.1, g.m.b., 53s. 3d. ; 
No. 3, 52s. 6d. ‘ ; 

The shipments during the past week were, foreign, 3884 tons ; 
coastwise, 5465 tons ; total, 9349 tons; which, as compared with 
last year, shows an increase for the week of 1532 tons. This is 
the first week of this year that has shown an increase over the cor- 
responding period of last year. 

The imports of Middlesbrough pig iron into Grangemouth for 
the past week were 1421 tons. During same period last year they 
| were 1660 tons, so that here there has been a decrease to the 

extent of 239 tons. 

With regard to the strike among the malleable ironworkers, we 
seem to be as far from a settlement of that dispute as ever. 
There has been no further advance towards agreement on either 
the one side or the other, and the attitude of resistance, which 
the men seem to have everywhere assumed, does not lead to san- 
cuine hopes of an early settlement. The masters, at a meeting 
held in Glasgow on Tuesday, resolved to adhere rigidly to their 
terms, and, besides, agreed to have no further general meeting for 
a fortnight, so that, during that time, any initiative steps that 
may be taken must emanate from the workmen themselves. A 
small sum of money from England has been distributed amongst 
the workmen, and has to some extent revived their drooping 
spirits ; but as the labourers do not participate in this, a great 
amount of destitution continues to prevail among that class. 

It is a pity that the men here do not see fit to homologate the 
decisions pronounced by Mr. Hughes, the North of England 
arbitrator, There is no material difference as to the mode of 
working or conditions of the trade, as existing here and across the 
border, other than what is fully provided for by that decision; and, 
on the whole, it seems to be about as equitable an arrangement as 
is likely to be arrived at by arbitration. Mr. Hughes madea pro- 
posal which, if carried out, might be the means of enabling both 
masters and men to steer clear of those rocks on which they so 
often split to their mutual disaster. As wages are usually regu- 
lated in a rough way by the current price of iron, he proposes that 
this relation between wages and prices should be constant at least 
for a term of years. Already acustom, recognised by both parties, 
has grown up in the trade, which is, that for every rise of £1 in 
the selling price of manufactured iron, wages should be advanced 
ten per cent. in mills and forges, and 1s, per ton for puddling. If 
a sliding scale, based upon this custom, were formally recognised 
and adopted by both parties, and the adjustment of wages made 
from time to time in accordance with certain variations in price, 
these conflicts between men and masters might be of much less 
frequent occurrence. 

Meanwhile, the masters are guarding themselves in their con- 
tracts by the insertion of a ‘strike clause,” and thus they render 
themselves independent toa great extent. This clause is also now 
adopted by the shipbuilders on the Clyde as well as by many en- 
gineers, and it is sure to be universal in contracts taken by these 
and other trades in view of such disagreeable contingencies. 

Mr. Ferrie’s new patent hot-blast furnace at Calderbank con- 
tinues tv attract a good deal of attention from those interested inthe 
iron trade ; and as this invention is a decided innovation on exist- 
ing practice, and bids fair to mark a new and important era in the 
manufacture of pig iron, it may be well to give the following data 
which have been taken in estimating the comparative advantages 
of the new over the old system. This table shows the results of 
the patent furnace as compared with an ordinary 50ft. open top 
furnace of the best modern construction, dating respectively from 
21st January, to 10th February, 1871, inclusive, being a record of 
forty-two shifts—the materials used being the same in both cases, 
with the additional advantage that in the ordinary furnace the 
hearths are fixed with the gases obtained from the patent furnace, 
thereby receiving a steady temperature of blast equal to melting 
zinc at the external opening of the nozzle of the tuyere:-— 


| 


MATERIALS USED. 
Patent Furnace. 


Coal. Ores Limestone. 
Tons. Cwt. Tons. Cwt Tons, Cwt. 
ll44 15 ee o W127 ane te ee ee «6409 «11 
Materials Used per Ton. 
Cwt. Cwt. Cwt. 
36°71 .. oo cc cc B55 oo ve co of co-ce 189 
| Production of Pig Iron. 
| No. 1. No. 3. No. 4. Total. 
Tons. Tons. Cwt. Tons. Cwt. Tons, Cwt. 
489.0 oe oc of 18D 15 oe oe of 35 WW oe o- G4 12 
Ordinary Furnace. 
Coal. Ores. Limestone. 
Tons. Cwt. Tons. Cwt. Tons. Cwt. 
1145 6 oe oc co ce BTL 8B ce oo ‘co oc SE MU 
Materials Used per Ton. 
| Cwt. Cwt. Cwt. 
| 52 ° oo oo os co co SSBB. cc oc cc ce v0 co 38S 
| Production of Pig Iron. 
| Nol No. 3. No. 4. Total. 
| Tons, Cwt. Tons. Cwt. Tons. Cwt. Tons, Cwt. 
<< os 108 16 oo 2s co 8 2S oo vo SS 18 


| The success of thisinvention is fraught with immense interest to 
| Scotch iron masters. In Scotland alone, where the annual make 
of pig iron exceeds a million tons, the saving effected in ,coal by 
| the universal adoption of this process would amount to something 
| like 850,000 tons, representing in value £233,750. But a little 
further trial will enable us to speak with greater confidence as to 
its merits. 

The new pier and promenade at Portobello is now approaching 
completion, the sinking of the last column having just been ac- 
complished in presence of many of the dignitaries of the watering 
place. It is now about ten months since the first column was 
driven. The contractors for the saloon have commenced operations, 
and it is expected their portion of the works will shortly be com- 
pleted. The iron railing along each side of the pier has also 
made considerable progress within these few days, the top rail of 
which is so constructed as to be available for conveying both water 
and gas along the pier. It is expected the pier will be opened 
about the beginning of April. . 








BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
“Bya —— xnowledge of the natural laws which govern the 
operations of digestion and nutrition, and by a careful application 
of the fine properties of well selected cocoa, Mr. Epps has pi 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.” —Civil Service Gazette. Made 





simply with Boiling Water or Milk. Each packet is labelled— 
Jaues Epps & Co., H pathic Chemists, London, [Apvt.] 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE—EXTENSION OF WORKS— ENGINEER- 


£NG—THE MIDDLESBROUGH DRAINAGE SCHEME—THE BRIDGE 
AOROSS THE TEES— WORKS ON THE TYNE—PRICES, 


At the Royal Exchange, Middlesbrough, on Tuesday, there was 
a good attendance. I did not hear of much business however. 
Immediately after the armistice buyers rushed into the market, 
and prices of pig iron] improved, but now there is not much 
inclination on ‘the part of intending ‘purchasers to make con- 
tracts until peace is secured, or, at all events, until they know 
positively what is to happen on the Continent at the termination 
of the armistice. There was no change made in prices, but the 
market was not so firm. The shipments are brisker, and it is ex- 
pected that this month the stocks will be reduced. 

The manufactured iron trade is slowly improving. There are 
several additional inquiries for rails, but it is doubtful whether 
orders of any magnitude will be obtained until the war is over. A 
few small contracts are being secured at low prices. Puddled 
bars, plates, and angle iron are in request. 

I hear that the Castrum Ironworks, Stockton, are to be con- 
siderably enlarged. 

In Newcastle, Gateshead, Sunderland, Stockton, and Middles- 
brough the engineering shops have a good deal of general work on 
hand. The bridge orders, however, are scarce, and the work on 
hand is rapidly being finished. For marine engines the demand is 
very pressing. The nut and bolt works at Middlesbrough are 
busy ; Messrs. Hill and Ward’s wire mills are fully employed; and 
Head, Wrightson, and Co., Stockton, have a fair amount of work 
on hand. 

The Middlesbrough Town Council have agreed to a drainage 
scheme which is to cost upwards of £24,500. It will require about 
three years to complete the works. 

The proposed bridge across the Tees, near Middlesbrough, is 
still a fruitful topic of discussion. A deputation from the directors 
of the North-Eastern Railway Company met the Middlesbrough 
Town Council and the Chamber of Commerce of that town on Mon- 
day, and, after fully pointing out the additional railway accommoda- 
tion which would 4 given to the Cleveland district by the erec- 
tion of the swing bridge, they listened to several members of the 
council, who pressed upon them the great desirability of making 
a roadway and footpath over the bridge. The deputation explained 
the difficulties of a roadway, but admitted that a footpath might 
be made, and conveyed a hope that the company would do all in 
their power to make a footpath. The opposition to the construc- 
tion of the bridge is as strong as ever at Stockton. 

The improvement on the river Tyne is going on rapidly under 
the supervision of the able engineer, Mr. Ure. At the last meet- 
ing of the commission no less a sum than £197,500 was voted to 
be spent on new works during the present year. 

The prices of pig iron are as follows :—Pig iron: No. 1, 51s.; 
No. 2, 49s. 6d.; No. 3, 47s.; and No, 4, 46s, The prices of manu- 
factuced iron are as follows :—Common bars, £6 12s. 6d. to 
£6 1és.; bent or cable iron, £7 2s. 6d. to £7 5s. ; best best, 
£8 2s. 4d. to £8 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto. £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d. ; rails, 
ff as. to £6 10s.; light rails tor collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7 ; puddled bars, £4 10s. to £4 15s, 
On wagons at works ; four months’ bill, or cash less 24 per cent. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: The general aspects brighter: The war not ex- 
pected to be renewed : Greater confidence in future prospects : Pre- 
sent want of orders on railmakers’ books not altogether the result 
of the limited demand ; Inquiries more numerous than fo~ pre- 
vious weeks: The effect of low prices : Merchants prepared to place 
contracts on makers’ books : Anticipated increase in the demand 
in the course of the month—THE HOME TRADE—THE WAGES 
QUESTION—THE TIN-PLATE TRADE—STEAM AND HOUSE COAL 
TRADES—THE Mines’ INSPECTION BILL: Important confer- 
ence of miners—NEW FOG SIGNAL THE SECRETARYSHIP OF THE 
SourH WALES INSTITUTE OF ENGINEERS—MONMOUTHSHIRE 
WaGon CoMPpANY—TRADE OF THE SOUTH WALES PORTS. 


Ir is pleasing to be in a position to report favourably in regard to 
the iron trade, not that any material improvement is yet to be 
observed in business transactions, but the general aspect is brighter 
than for some time past. The result of the elections throughout 
France has so far been satisfactory, and it is regarded as pretty 
certain that the war will not be renewed. This has produced 
greater confidence amongst merchants and makers in the future 
prospects, which are decidedly more hopeful. There is yet, it 
must be admitted and regretted, a great want of orders on rail- 
makers’ books, but it is not altogether the result of the limited 
demand, Inquiries are more numerous in the markets than they 
were last week and the three or four preceding weeks, but prices re- 
main so low that makers cannot commit themselves to more extensive 
engagements just now than will suffice to keep their works fairly 
going in the meantime. The belief that peace will be established 
is extending, and beginning to affect the markets in the desirable 
direction. Merchants are beginning to come more freely forward, 
prepared, no doubt, to place some good contracts in the hands of 
the manufacturers, but the latter very wisely prefer to wait a 
little longer than undertake such engagements at the present ob- 
tainable rates. Speculators are also beginning to be more active, 
and would possibly make some extensive ventures were makers to 
give them opportunities, but this can scarcely be admitted, since 
so many months of depression have been passed through with so 
much anxiety and firmness. Another month will unquestionably 
work considerable changes in the position of the trade if the war 
is not resumed. That a large increase will take place in the de- 
mand seems now certain, and it is only natural that prices should 
materially improve also. But this is, perhaps, uncertain to some 
extent, as the competition which will no doubt be carried on be- 
tween this and other districts will tend very much to keep prices 
low for some time to come at least. The general lack of engage- 
ments to afford full employment at the various large establish- 
ments will almost necessitate such competition, so that it can 
hardly be expected that quotations will reach a high scale before 
some months of renewed prosperity have been experienced. 
American requirements show but little change, the clearances 
continuing large to the United States. The demand on account 
of Canada and India has shown no further increase. The orders 
emanating from these directions are still the chief dependence 
of the rail branch,fbut there is reason to hope that other|substantial 
dependences will be revived shortly. Russian buyers are again 
about to enter the markets, and in all probability the demand 
from that country will develope into something like its usual mag- 
nitude as the season advances. Continental purchases are also 
ayy be equal to, if not greater than those of former years. 
A little more activity is evinced in the home trade, especially 
as regards the miscellaneous descriptions of make. Pigs are in 
improved request, and it is not unlikely that large as the make 
has been latterly the surplus stocks will be rapidly cleared off 
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Monmouthshire, but there is no doubt that unless prices 
improve shortly the step will have to be followed at all the 
iron making establishments. There is a strong h entertained, 
however, that the expected improvement will ‘begin to take place 
before the term of the notice expires. In that case very probably 
the ironmasters will not carry out the notice at all, or perhaps 
only partially. Otherwise the reduction will have to be enforced, 
as under a continuation of present circumstances the step could 
not be avoided. Very few expressions of opinion on the matter 
have emanated from the hands, it being pretty well known that 
necessity alone would induce the ironmasters to resort to such a 
course, 
There is a pretty good demand for tin-plates, but it can scarcely 
be said that quotations are strictly maintained, some of the 
— being rather disposed to give way slightly in buyers’ 
avour, 
The steam coal trade continues in much the same position. 
There is a fair degree of activity at the collieries and at the ports. 
Colliery proprietors are, however, anxiously anticipating a large 
increasé in the demand, chiefly on French account. There is an 
average inquiry for house coals. 
An important colliers’ conference was held at Pontypridd a few 
days ago, but as the notice of the meeting was very short, there 
as not so large an attendance as there might have been. The 
object of their meeting was to appoint a committee of workmen 
to watch the Mines Inspection Bill which the Home Secretary was 
going to bring forward on Monday. The opinions expressed were 
decidedly opposed to many provisions of the bill. Mr. R. Fothergill, 
M.P., havingrequested thecolliersto send a deputation of twotothe 
House of Commons at his expense, the men agreed to do so, and 
to send two more at the expense of the miners by subscription. 
A new fog signal invented by Mr. Pratt, of Newport, has just 
been tried by the managers of the Monmouthshire Railway. The 
apparatus is simply contrived, and is attached to the front of a 
locomotive engine. The Monmouthshire Company has had an 
engine fitted with the appliances, and found the signal to work 
effectually. At a given distance from a signal post an apparatus is 
placed which cuts a wire attached to the front of the engine. 
The wire is connected with the signal whistle, and as soon as the 
wire is cut the machinery is put in motion and the whistle sounded. 
What is attained by the invention is that, supposing an engine to 
be travelling on a foggy day and the driver cannot see the signal 
post which he is approaching, he would ea oe of his proximity 
to the signal post by the sounding of the whistle. 
It is understood that in the room of Mr. E. Brigden, of Dowlais, 
who has for some years filled the position, but has now tendered 
his resignation, Mr. H. Huxham, of Swansea, has been appointed 
secretary to the South Wales Institute of Engineers. 
At the half-yearly meeting of the Monmouthshire Wagon Com- 
pany (Limited), on Wednesday, Mr. Crawshay Bailey in the chair, 
a dividend at the rate of 54 per cent. per annum was declared. 
The returns of the trade of the local ports for the last month 
show a considerable falling off. The exports of coal during the 
month were as follows :—Cardiff, 207,640 tons, as against 214,803 
tons in January, 1870 ; Newport, 26,925 tons, against 37,543 tons; 
Swansea, 45,405 tons, against 44,300 tons; and Llanelly, 1690 tons, 
against 10,564 tons. The shipments of coal coastwise were as an- 
nexed :—Cardiff, 79,300 tons, against 58,362 tons; Newport, 69,047 
tons, against 63,324 tons; Swansea, 13,792 tons, against 13,215 
tons; and Llanelly, 9149 tons, against 8747 tons. Cardiff exported 
also 13,921 tons iron, and 1056 tons patent fuel; Newport, 14,223 
tons iron; Swansea, 1515 tons iron, and 11,936 tons patent fuel ; 
and Llanelly, 36 tons iron. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LonNDON AND NoRTH-WESTERN Raitway: New works, dc.— 
Messrs. BoLtckow, VAUGHAN, AND Co.—MARINE ENGINE 
BUILDING ON THE BANKS OF THE TEES—T'HE IRON TRADE IN 
CUMBERLAND—STATE OF TRADE: Sheffield: South Yorkshire— 
MANCHESTER CORPORATION WATERWORKS—NEW BRIDGE AT 
BrRouGHTON—SEWAGE AND IRRIGATION AT DONCASTER— MECHA- 
NICAL MATTERS AT LEEDS—NORTH-EASTERN RAILWAY : Progress 
of the works—TYNE SHIPBUILDING. 

The directors of the London and North-Western Railway 
Company propose an outlay of £330,000 for additional engines, 
carriages, and trucks. They also propose an outlay of £13,150 for 
an engine-shed at Preston, £6310 for a warehouse and cranes at 
Holyhead, and £15,000 for applying the block system of telegraph 
to the main lines. The directors further contemplate the laying 
of additional lines on the more crowded portions of the railway at 
the following cost :—Between Willesden and Bletchley, £475,000 ; 
between Crewe and Stafford, £290,000 ; between Bangor and Car- 
narvon, £53,000 ; between Dunchurch and Marton, £7840; and on 
portions of the Central Wales line, £93,411. 

It is understood that Messrs. Bolckow, Vaughan, and Company, 
Limited, are about to commence the production of Bessemer steel 
Marine engine builders on the banks of the Tees continue 
actively employed. At Stockton Messrs. Blair and Co. have orders 
on hand which will keep them occupied for some time. This firm 
now employs upwards of 1000 hands. 

The Maryport Hematite Iron Company cuntinues actively em- 
ployed, the concern is sending off large consignments of iron every 
week to Hartlepool, Darlington, Jarrow, Sheffield, and Wales. 
At the works of the Solway Hematite Company the furnaces are 
now about ready to be put into blast ; it is said to be the intention 
of the directors to commence the erection of two other furnaces, 
for which the foundations have been laid. The works of the West 
Cumberland Hematite Company show «a good deal of activity ; 
the plate mills which were standing idle during the Christmas and 
New Year weeks have resumed work. The Lonsdale Hematite 
Company is steadily proceeding with the construction of their works 
at Whitehaven. The Cleator Moor Hematite Company have five 
furnaces 1n blast and one out of blast. At Messrs, Bain, Blair, 
and Patterson’s works at Harrington the whole of the furnaces are 
in blast. The Ellen Rolling Mills at Maryport have recommenced 
working under the management of Mr.. Foster. 

The demand for almost every description of railway material 
continues active at Sheffield. All the heavy branches of Sheffield 
industry may still be said to be wellemployed. A steady business 
is being done in most descriptions of manufactured iron in South 
Yorkshire; the foundries are also well employed on gas and water- 
pipes and other casti The B steel works continue 
actively engaged in the production of rails, tires, axles, Xc. A 
reduction made in its coal rates by the Great Northern Railway 
has stimulated deliveries of coal from South Yorkshire to the 
metropolis. Engine fuel has been in fair request for Lancashire, 
and there has been rather more doing in steam coal for Hull. 

The directors of the National Steamship Company, Liverpool, 
have recommended a dividend of 10 per cent. per annum. 

The Waterworks Committee of the Manchester Corporation has 
presented its report for 1870. The committee states that new 
works at Vale House Reservoir are finished, with the exception of 











when the expected improvement takes place in the finished iron 
trade. Prices are firm. Bars are rather quiet. In quotations 
there is but slight variation from last week. Rails Lt,» quoted 
about 2s. 6d. per ton higher, and bars have moved to about the 
same extent. A contract for rails has just been declined at £6 

r ton free on board at one of the local ports, but £6 5s. would 

ve been taken. Ordinary specifications are quoted £6 2s. 6d. 
to £6 10s.; merchant bars are £6 7s. 6d. to £6 15s.; pig, No. 1, 
cold blast, £3 17s, 6d. to £4 5s.; and ditto refined metal, £4 to 
£4 15s.; ordinary hot blastings, £3 to £3 15s. 

The notice of the reduction of wages has not yet been given 
beyond the district of Merthyr and Aberdare, and throughout 


building boundary walls, finishing roads, and dressing down slopes. 
| The new works in connection with the sluices at Torside Waste 
Weir are entirely finished, with the exception of a footbridge 
| which requires fixing at the sluices. New works connected with 
| the Bottom’s reservoir, the gauge basin at the Bottom’s reservoir, 
| and the flood watercourse from Rhodes Wood reservoir to Bottom’s 
| reservoir are progressing satisfactorily. Works connected with 
the Tintwistle tunnel for the conveyance of water from Arnfield 
| and Hollingworth brooks to Bottom’s reservoir have been com- 
menced, and are progressing favourably. During the yee up- 
i e -in 





have been made to 4670 additional houses and other premises, The 
revenue collected from all sources during the past year was 
£135,128, which wr absorbed to the extent of £79,918 by interest 
upon loans. 

The erection of a ncw bridge in the place of an old structure 
connecting Broughton with Salford will be commenced shortly. 
The designs have been pre} by Mr. W. Radford, bridge- 
master of the Salford hundred. The bridge will be nearly thrice 
the size of the present one, measuring nearly 43ft. between the 
see yer instead of having three arches like the old bridge it will 

ave only two spans. It will be supported by three cast iron 
columns, the foundations of which will be laid in the rock about 
20ft. below the bed of the river. There will be nine longitudinal 
girders of wrought iron, while the parapets will be of cast iron. 
In order to provide for the continuance of the traffic, the bridge 
will be built in parts, and the present bridge will continue to be 
used for the present. The contract for the new bridge has been 
let to Mr. A. Pilling, of Bolton, for £4790. 

The Doncaster Town Council have agreed to borrow £30,000 for 
projected sewage and irrigation works in connection with the 
town. 

Messrs. Butler and Pitts, of Stanningley, have been completing 
some heavy iron work for the Trans-Caucasian Railway. An order 
has been receivedin Leeds for a number of extra-sized frame-plates 
for locomotives. Messrs. Greenwood and Batley have a quantity 
of Government work on hand. 

The whole of the North-Eastern Railway Company’s lines for 
which Acts of Parliament have been obtained are either in pro- 
gress or will soon be staked out and let to contractors. The com- 
pany’s engineer (Mr. T. E. Harrison) expects that the Ferry Hill 
extension and the Pelaw and Jarrow, Saltburn, and Gilling and 
Helmsley branches will be completed by June Ist. 

Some new steamers for Tyne owners will be launched this month 
both in the Tyne and the Wear, and others have been ordered. 





PRICES CURRENT OF METALS AND OILS. 
































1871. ! 1871. 
2404 £84 42086 4204 
Copper — British — cake Steel, Swedish fazgot 000.000 
rton... 72 0 0..73 0 0 BEE cngitneeua<oosey 1410 0..0 0 6 
Best Selected 0 0.75 0 ©) Tin, Banca, perwon.....) 614 0..615 0 
Sheet....... 0 0..73 06 0 Straights, fine—cash. 612 0.. 613 0 
Bottoms 0 0..80 0 0 For arrival ........ 9 0..6:1 6 
Australian, per to! 0 0..75 0 0 English blocks + 614 0..615 0 
Spanish Ca! 00..000 MED ncccccoversess | Ole O.. OM © 
Chili Bars .... -|6 0 0..66 0 0 Refined, in blocks... 618 0..619 0 
Do. refined ingot .. |70 0 0..72 © 0, Tinplates, prbx, 23. shts 
Yellow Metal, per Ib. .. | 0 0 5. 007 IL, coke 306.160 
Iron, pig in Scouland,ton | 212 9 cash. 1X. ditto 000.000 
Bar, Weich,in London| 7 0 0..710 0 IC, cha: lvo.1n oO 
vales.| 6 7 6.. 618 6 IX. ditto .... 000.000 
Staffordshire| 715 0..8 5 © Coals, best,perton .... O)9 3..1 0 0 
Rail, in Wales cesses | 6 5 0..610 0 Other Sorts... ...... O16 9.. 016 0 
Sheets, single in Lond.| 9 5 0..10 5 © | Oils, pertun,Seal,pale 37 0 0..6 0 0 
Hoops, first quality ..| 515 @..9 6 0 Brown ........05.. 31 0 0..0 0 0 
Nailrods ........0065| 7 7 6.715 0 Sperm, body ........ 54 0 0..0 0 0 
Swedish ............| 910 0.. 915 0 Whale,South Sea, pale 46 0 0..37 0 0 
Lead, Pig, Foreign pr.tn.|17 10 0..17 123 6 Vellow..coccccocee | 33 0 0.6.6 0 O 
English, W.B, ......|19 10 6..1912 6 3 0.000 
Other brands | 0.. 5 0 0..29 0 6 
Sheet, milled 0..1910 0 0..5010 0 
Shot, patent 0..21 0 0 0..4¢10 0 
Red or minium 0..2010 0 0..314 0 0 
White, dry .... 0. 0 0 Linseed ooo | Sl 0..0 00 
ground in oil o..000 Rapeseed, English pale 0.410 0 
Litharge, W.B. ...... | 0..0 00 Brown ..* ..+ 4 0.000 
Quicksilver, per bot....|12 0 0..0 0 0 Foreign pale 0..f010 0 
Spelter, Silesian, per ton 1715 0..18 0 0 OWN .. 0.0600 
English V&S ......,18 5 0..0 0 O Lard.... ..... .. 0..72 0 0 
Zinc, ditto sheet........ 12310 0..28 0 © | Tallow ........ceseeeee 3 0.000 
PRICES CURRENT OF TIMBER, 
1871. | 1870, 1871. 1870. 
Per load £252 6| £5 # & Perload— 2a2e0204 & 
Teak ....+++ +1210 1310 11 51115 Yel. pine, per reduced C. 
Quebec, redpine .. 315 415) 315 41> ja, Ist quality 18 0 19 10 18101910 
yellowpine.. 455 0/4065 0 Qnd do, .. 121513 10) 13 01310 
St. John’s N.B.. yell O 0 0 Y| * 0 O GO| Archangel, yellow.. 21 10 13 10) 10 10 1210 
Quebec, oak, white.. 6 0 6 5| 515 6 5 | St Petersburg, yel. 12 51% 5) 111) 12 10 
birch . 315 5 0} 5 © 5 O| Finland .. 1 7080 657 
45 415; 45 6 5) 0 ogo 
~0000;/;9000 0 910 
»5 5 615'6 6 65 wi 8 ooo 
+ 912 410) 2 5 4 0) eee 2 010 lw 
3 0 4 5/23 [5 810) sees 13 0910 
38 5 310|/ 215 3 3 \C “id 
25 215; 2 2 211; 120f.by 3 by 9410 6 1210/10 01216 
40 5 5| 310 6 0! in. yellow .. 
40655';46560 plank, Unt, 
rdpineO 0 0 0) 0 0 0 0! per 40ft Zin. } ore ‘| hes alli 
Lathwood, Dantzafm.3 0 5 0| 4 0 6 O Staves. per stan M. | 
St Peters 5 0 510; 6 O 6 5 Quebecpipe ...... 75 07710 65 06710 
ped gered yet] ph EER [eee puncheon .. 22 024 0 18 019 0 
juebec, wht, spruce tic, crown .. { 42 
whtspruce 191014 0112 015 0 Pipe .......,/270 0 18001400150 0 





ENGINEERING Society, Kine’s CoLLtece.—The first meeting 
for the present term was held on Feb. 3rd, when Mr. Walker read 
a paper on the “ Irrigation of India.” On Feb. 10th a discussion 
was held respecting the new Indian College at Cooper's Hill, and 
its probable influence on the Applied Science Department of 
King’s College. 


THE INSTITUTION OF CIVIL ENGINEERS.—At the monthly ballot 
on Tuesday, the 7th inst., the following candidates were balloted 
for and duly elected :—Messrs. W. Crouch, J. J. Montgomery, and 
C. G. Napier, as members; and Messrs. G. D. Atherstone, T. 
Aveling, @ Colson, H. Crabtree, A. M. Dunlop. John Eunson, M. 
J. Farrell, G. Fowler, J. R. Freeman, W. G. Freeman, F. A. B. 
Geneste, J. M. Hawkins, P. L. Henderson, J. A. H. Holmes, J. J. 
Maclean, 8S. L. Mason, Lieut. F. I. Palmer, R.N.; Messrs. D. 
Pidgeon, A. C. Reid, T. M. Rickman, B. C. St. John, J. Tom- 
linson, jun., D. D. W. Veitch, Stud. Inst. C.E.; J. Waugh, and 
F. G. Wynne, Stud. Inst. C.E. A report was brought up from 
the council stating that, under the provisions of Sect. IV. of the 
Bye-Laws, the following candidates had been admitted students of 
the Institution since the last announcement :—Messrs. R. de 
Arteaga, W. D. Campbell, E. A. Dunn, W. F. Garland, H. R. 
Kempe, H. de Q. Sewell, and J. Slate. 


YORKSHIRE RAILWAY IMPROVEMENTS AND EXTENSIONS.— 
At the present time more than the ordinary improvements, and 
extensions are going on in connection with Yorkshire railways. 
The Midland Company have within the past year or two expended 
a good deal of money in improving their stations and opening out 
new railways in the West Riding, and even at the present time 
several important improvements are going on. The company have 
recently commenced the erection of new bonding warehouses near 
Bradford, which are to be built parallel with those in existence, which 
have been found to be too small. At Bolton Bridge Mr. A. Neill, 
the well-known tractor of Bradford, is erecting a large engine 
shed. The improvements going on at the Bradford passenger 
station will greatly facilitate the dispatch of business. The same 
company are enlarging and oe their station at Armley, 
near Leeds. The outlay up to the present time amounts to nearly 
£1000. At Holbeck a new engine house and sidings are being 
erected ; whilst at Leeds a large plot of land has been secured at 
a cost of over £3000 for the purpose of erecting new bonded stores 
and sidings t6 supplement their already numerous buildings. At 
Manningham, considerably over £5000 has been spent in the erec- 
tion of a new engine shed and sidings ; new sidings have «lso been 
put in at Shipley and Saltaire, and new stations erected at Altofts 
and Rawmarsh. The Lancashire and Yorkshire have also, within 
the past year, expended a fair amount of capital upon their York- 
shire, but more particularly the West Riding branches during the 
two or three years. the Dewsbury branch £122,680 has 
n spent during the twelve months ending in December last. On 
the Meltham branch, which connects Huddersfield with that place, 
not less than £145,663 had mpended, and on the Heckmond- 
wike branch £71,832 during . The Manchester, Sheffield, 
and Lincolnshire are also int of completing their liné 
from Mexborough to Ro’ ch will open up a new route 




























wards of 14} miles of mains and service mains have been laid 
extensions in various townships, and during the year connections 
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BRITISH AMMUNITION —ITS CONSTRUCTION 
AND USE. mci 


hh No. IV. 

Tue 40-pounder gun is the heaviest gun of position in 
the British-service ; we have, therefore, had no difficulty 
in giving the shells of greatest power likely to be used in 
the field, but, on leaving this gun, we enter the region of 
rival equipments and systems, whose inerits are being 
tested on a scale which as yet has not approached the 
calibre of the 40-pounder. 

Our ordinary field batteries are armed with the 
. 12-pounder Armstrong breech-loading polygrooved guns. 
Our horse artillery, uutil recently, had the 9-pounder of the 
samesystem, but are now receiving 9-poundermuzzle-loading 
guns with three grooves on the French system ; and, while 
it is likely that a corresponding equipment may come in 
for our field batteries, there yet remain a number of points 
quite undecided. There is at present a 20-pounder Arm- 
strong breech-loading gun for heavy field batteries, but a 
muzzle-loading 16-pounder is being tested experimentally ; 
hence, with the steel and bronze 7-pounder mountain guns, 
it is obvious that a series of papers would be required to 
discuss our service and experimental field equipments in 
detail. Our present object, however, is to consider generally 
the power of our projectiles, taking typical specimens as 
examples of each class ; it may, therefore, suffice for our 
purpose to notice the principles which seem to govern the 
adoption of the calibre of a field gun, and then pass on to 
a few suitable illustrations of the ammunition. 

After the subsidence of the first feeling of elation 
natural to an artillery man on the possession of an Arm- 
strong gun which enabled him to fire at a fair sized object 
2000 or 3000 yards distant and hit it almost the first round, 
there arose gradually the desire for something with which to 
fire common shell of greater explosive power than the 
12-pounder—in fact, for a rifled howitzer for a field battery. 
Now this wish was reasonable, but all the mechanical con- 
ditions of the question have hardly been fully considered 
up to the present time. In the days of smooth bores and 
spherical projectiles, the capacity of common shells, and 
consequently their bursting charges, varied as the cubes of 
their diameters, and hence light pieces of large bore that 
would at short ranges throw a sbell, with a low velocity it 
is true, but with great explosive force, were valuable. The 
power of varying the length of a rifled projectile, however, 
furnishes the means of making a gun play the part of a 
howitzer by supplying it with specially long projectiles ; 
nay, in the Abyssinian war, the 7-pounder gun of 3in. 
calibre acted as a short mountain gun or howitzer, and also 
as a mortar, by firing shells of about 71b. weight and 7oz. 
bursting charge in the former case, and 13 lb. weight and 16oz. 
bursting charge iu the latter. Lord Napier, it is stated, 
at first wished to carry 54in. royal mortars up the country, 
knowing by experience the explosive power of their shells, 
but he adopted the 7-pounder guns in preference, when it 
was explained to him that the bursting charge of their 
double shells was identical with that of the 53in. mortar 
shells, while the 7-pounders possessed the great advantage 
of being available for horizontal as well as vertical firing. 
It may, however, be urged against the adoption of shells 
of increased length and weight that a decreased firing 
charge must be used, and hence must follow not only a 
low velocity of translation but also a proportionally slow 
spin, whereas the great length of these shells would 
demand a specially quick one to keep them truly point 
first in flight. This no doubt is a sound theoretical objec- 
tion, but practically the irregularity in flight is not such 
as to prevent very fair practice being made at moderate 
ranges. On the whole, P sors it appears as if the most 
scientific principle for field artillery would be to use, instead 
of howitzers, projectiles of special length. Thus, suppose, 
a 12-pounder battery to have guns of 3in. bore, they would 
only require such shells as the double one used in Abys- 
sinia to turn them for the time being into 24-pounder 
howitzers. Should heavier guns be required for artillery 
of reserve, there seems no reason why the relation of 
weight to calibre should be alterated. <A 3in. bore to a 
12-pounder projectile seems on the whole to combine good 
shooting powers with fair capacity, whereas any great 
decrease of diameter in comparison with the length 
entails a sacrifice of bursting charge, and neces- 
sitates very abrupt ‘twist for accurate shooting ; and, on 
the other hand, any great increase of diameter makes the 
gun powerless for a long range. These, then, appear to be 
the general conditions of the case, and the exact details 
need not here be discussed; but it may be noticed that there 
are at present in the service the following field guns :— 
A 20-pounder breech-loading gun of 3°75in. calibre, and 
12 and 9-pounder breech-loading, and 9 and 7-pounder 
muzzle-loading guns, all of 3in. calibre, besides which there 
is under trial a 16-pounder muzzle-loader the diameter of 
whose bore cannot be aaid finally to be determined. 
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The Armstron ent shell has up to this time been 

the chief projectile of the breech-loading guns, that used 





with the 12-pounder being shown in Fig. 1. It 
deserves notice as having generally been fired with time 
and percussion fuses used conjointly, as shown in the 
longitudinal section; recently, however, it has been decided 
to issue for it, for land service, percussion fuses only—the 
time fuses are still retained in naval equipments. It may 
at first appear that the combination of the time and per- 
cussion fuses supplies us with two strings to our bow, and 
economy might sgem to be the motive that has led to the 
one fuse being preferred to the two; but this is not so, for, 
as we have mentioned in a previous article, the immediate 
dispersion of the segments requires the shell to be burst 
close to the object for good effect—indeed,within ten yards 
it gives the best result—thus the chances are greatly 
against any time fuse acting with sufficient accuracy, and 
hence it is better to set a time fuse long, and trust to the 
percussion action, than to run the risk of the shell being 
opened at 100, or even at 50. yards short of the mark. 
Consequently it follows that, as a time fuse set long is only 
an expensive and complicated form of plug, it is better to 
replace it by the simple screw plug of the shell, inserting 
a thin lead disc beneath the burster if required, to make 
the screw plug press the percussion fuse firmly on the burster. 

If, however, a time fuse is to be used with segment 
shell, the Armstrong pattern, when in good order, has 
much to recommend it. The general construction is as 
follows:—A white metal pellet, containing a detonator 
(shown in the left-hand luwer chamber, near the arrow in 
the Fig. 1), is supported on four feathers, which being 
sheared by its inertia on the first movement of the shell 
in the bore of the gun, the detonator comes in contact with 
a needle point fixed beneath it, and, being fired, ignites 
what is termed the “zeruv” end of a nearly complete ring 
of fuse composition above it. This burns at the rate of 
about lin. in two seconds, until the flame arrives at a 
passage communicating with an annular groove leading to 
the blowing charge of the fuse, from which moment the 
action of explosion is instantaneous. 

The passage connecting the composition ring and annular 
groove being constructed in one part of a metal collar, is 
capable of being moved to any required distance along the 
fuse composition ring from the zero point, where it is 
clamped by a screw nut on the fuse head, so that in fact 
this fuse might be set to any required length with wonderful 
nicety were it not for the slight irregularity of burning 
common to all fuse compositions; besides this it possesses 
the advantages of enabling the officer or non-commissioned 
officer laying the gun to see how it is set, and if necessary 
to alter it without removing it from the shell. The plan 
of construction of the fuse is that of the Austrian time 
fuse,§but the detonator is peculiar to itse'f. 
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In the Freeth percussion fuse (shown beneath the time fuse 
in the Fig. 1) a heavy metal collar is supported on a sheet 
brass cup, which it crushes by its inertia, and grips a wood 

llet containing a detonator, which it carries forward by 
its momentum and fires on a needle-point in the fuse head 
or gauge. In the Armstrong pattern, a heavyjgun metal 
collar shears four feathers on a white metal pellet con- 
taining a detonator which it encircles, on shock of discharge; 
on graze the momentum of the pellet and collar carry the 
detonator forward and fire it on a needle in the fuse head. 

With regard to the construction of these fuses it may be 
noticed that white metal is bad as a means of suspension, 
because it is not sufficiently rigid, and is liable to be set up 
by vibration in carriage, but lead (or white metal) forms a 
most effective cushion to check the rebound of a detonating 
hammer or other moving part of a fuse, from its absence of 
elasticity. 

Mr. Pittman, of the Royal Laboratory, has used lead for 
this purpose in his fuses, but it may be interesting to 
remark that in the first percussion fuse ever adopted in our 
service—the Moorsom—the same function was performed 
by lead. In fact, complicated and open to objection 
as this fuse was, it embodied in it both that form of 
suspension and that nature of cushion which have been 
considered the best after sixteen years of subsequent 
experience, 

As may be seen in Fig. 2, this fuse had two cylindrical 
hammers placed transversely across the body, with their 
axes at right angles to each other, having patches of 
detonating composition at each end of each, - a hammer 
placed longitudinally with detonating composition in front 
of it, and behind it a lead pi or cushion. All the 
hammers were supported on wires, which were sheared by 








their inertia on shock of discharge ; direct rebound of the 
transverse hammers was immaterial, and the longitudinal 
one descending on the lead had no rebound. On impact this 
fuse would act in a shell of any form unless it struck with 
the small end to the front, when it was blind. 

With the Freeth percussion fuse shown in Fig. 1 the 
best results were made at Dartmoor, but some prematures 
occurred with it. 

Segment shell have not come in with any muzzle-loading 
guns, and it really seems desirable that they should not do 
so. Their percussion action is excellent, but it appears 
that by a very simple expedient the Boxer shrapnel of 
small calibres can be e to open in the same way, viz., 
by replacing the wooden time fuse (whose socket in small 
shells extends past the first four rows of bullets) by a 
screw percussion fuse and a second bursting charge. 

Further, the percussion fuse now proposed for this pur- 
pose, which is the Armstrong pattern with the phosphorus 
detonator replaced by a percussion cap, as proposed by 
Col. Milward, R.A., admits of a safety pin being entered 
or withdrawn without removing the Frise which screws 
into the shell. Thus it appears feasible to carry such 
shells filled and fused in ee and to fire them as 
quickly as shot, the only operation required being the 
withdrawal ofthe safety pin, the shell sofiredactingasnearly 
as possible in the manner of a segment shell, the double 
bursting charge giving it immediate dispersion. When 
desired the percussion fuse and burster may be removed 
nearly as quickly as a screw plug, when a time fuze may 
be fixed and the shell fired exactly as designed by General 
Boxer. 

It does not seem too much to say that, thus equipped, 
the ammunitionof ourfield batteries would befarsuperior to 
that of any foreign Power ; and in supportof the statements 
we have made in favour of shrapnel and segment,- as 
compared with common shell, we may observe that since 
the commencement of this series of articles it has trans- 
pired that the Prussians are alive to the defect of their 
common shell and percussion fuse system, and are makiug 
efforts to obtain shrapnel and time fuses. 


THE RECONSTRUCTION OF A PIER OF 
THE BRIDGE ON THE JELEZ AND GRIASI 
RAILWAY, IN THE GOVERNMENT OF TAM- 
BOFF, RUSSIA. 

Tue Sakolsky lattice bridge, built in 1862 by Messrs. Poliakoff 

and Co., contractors for this line of railway, crosses the river 

Woronesch near the town of Lipetzk, the width at this point 

being 455ft. The bridge cuts the stream at almost right 

angles, and is of three spans, two of 140ft., and one, the 
centre span, 125ft., with a height of 21ft. from water-line to 
under side of bridge. 

The configuration of the land in these parts being of an ex- 
ceedingly flat nature, and consisting for miles on either side of 
the railway of low marshy grounds and bog, it therefore follows 
that at the spring of the year when the water rises, the country is 
flooded for many square miles, In the spring of the year 1868 
the water rose with more than usual rapidity, owing tv the 
sudden and rapid thaws, and the river Woronesch rose 
more than 3ft. 9in. above its usual flood level, or 1Sft. Qin. 
higher than the ordinary summer line datum. The new rail- 
way embankment formed, as it were, a dam that impeded 
the progress of the flood, so that the main outlet for the surplus 
waters—extending for a distance of six miles on the one side 
and two miles on the other—had its only exit through the space 
offered by the spans of the bridge. The great quantity of locked 
water rushing through this opening undermined the foundations 
of the bridge, and on the night of the 2nd of April, 1868, pier 
No. 2 fell. The lattice work of the bridge was thrown 3ft. Yin. 
Sut of position, and remained twisted and bent, overhanging a 
space of 315ft. After the subsidence of the flood waters every 
endeavour to bring the bridge into position was made; piles, and 
packings placed upon them were fixed under the same, and by 
the month of June the work had so far progressed, by means of 
scaffold piling and screws, that the lattice work of the bridge was 
completely supported from abutment to pier No. 1, an open 
space of 25ft. having been left for the operations necessary in 
the formation of.the new pier foundation. By this time a com- 
mittee of engineers had been appointed by Messrs. Poliakoff and 
Co. to entertain and examine proposals and projects for the 
reconstruction of the pier. From borings that had been taken 
near the foundation site, and from an accurate examination of 
the river bed, it was found impossible that a good foundation 
could be obtained at less than a depth of from 35ft. to 40ft. 
below water line, owing to the treacherous nature of the ground, 
broken up by the debris of the late pier, and from the great depth 
of water (21ft.) at down-stream end. Taking into consideration 
these circumstances, the committee accepted the proposition of 
Mons. C. Marechal to build a foundation in five months, and’ at 

and ¢ d 





a cost of 85,000 roubles by means of a d comp 

air, the other propositions for cylinders, cast iron piling, coffer- 
dams, &c., being far from satisfactory, and more or less of a 
doubtful nature. 

In the month of June preparations were made to remove the 
stones and such parts of the old pier as might interfere with 
and impede the progress of lowering the caisson. By means of 
divers from Cronstadt such large stones, broken piles, and debris 
as lay upon the surface to be occupied by the caisson, were 
removed. In the meanwhile two platforms on piles were made, 
on which tramways were laid, one leading to the workshops, 
offices, and stores, and the other to the stoneyard below, and 
mortar sheds, these roadways being available for the bringing of 
all and every material to any part of the works. It was origi- 
nally proposed to place the boilers and pneumatic apparatus upon 
a platform on piles under the bridge,'and to continue the air-pipes 
in a straight line to the air-chamber and cai This, however, 
was overruled, as the rain and surface waters in the summer 
time often cause the river to rise to a great height, and might 
have flooded the works, and the close proximity of the boiler 
would have been a constant source of danger by fire to the 
heavy mass of scaffolding and woodwork that was fixed for the 
necessary support of the bridge, more especially as the traffic 
over the same was to be constant, and in no way to be impeded 
by the works necessary in the reconstruction of the new pier. 

The bridge as erected being for a single track, and the abut- 
ments and piers for a double line of rails, it was therefore —— 
advisable to place the boilers and pneumatic in 
space i wieeh en the abutment as this was feand to be of 
ample dimensions and in every way convenient ; a mere me | 
was placed on a piled platform below, and this gave a full and 
efficient supply of water to a small iron receiver above, from 
which receiver pipes branched to the injector of the boiler and to 
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the cooling apparatus of the air pumps. From the pneumatic 
apparatus the compressed air was conveyed by means of india- 
rubber pipes to the main pipe through a valve connection, and the 
main pipe was carried by means of a platform hung over the side 
of the bridge for a distance of about 7O0ft.; it was then con- 
veyed under the bridge by means of an india-rubber connection 
to the pipes below that rested upon the scaffold packings ; it 
then ran in as direct a line as possible toa T piece and valves 
placed on a stage near the caisson, from whence it branched off, 
and two india-rubber tubes conveyed it to the air chamber 
and the small air shafts. 

The caisson was 75ft. 3in. long by 14ft. 6in. broad by 9ft. 6in. 
high ; the side plates of the caisson extended 6in. higher than 
the roof, so as to allow for the proper and rigid fastening by 
cement of the first layer of stones forming the foundation that 
had to be supported by the roof of the caisson. The sides were 
of ,';in. plate iron, both joint-riveted through to sin. covering 
plates 74in. wide, jin. rivets, 1}in. centres; the corner plates 
were fastened to angle irons 4in. x 4in. x jin. Along the 
bottom edge of the caisson was riveted a curved plate, so as to 
form its bearing edge, and to aid by its surface in supporting 
the caisson. When resting upon the ground an angle iron 
3in. x 3in. x fin. was placed 9in. from the bottom all round 
and riveted through the curve plate of the caisson ; this, with 
a covering plate Zin. x 9in. wide on the outside, formed a very 
rigid and effectual stiffener for the lower edge of the plates and 
the bearing curve of the caisson. The roof was supported by 
nineteen cross girders 3ft. 114in. apart by lft. Yin. deep. Lon- 
gitudinals were likewise placed ft. 2hin. apart by 1ft. Yin. deep, 
but where they approached the main shaft they were only 1lin. 
deep, abutting flush against the cylinder leading into te caisson. 
The whole of these roof girders were formed of 7,in. plates 
riveted to the roof, sides, ends, the cross, and longitudinals, by 
angle irons 3in. x 8in. x 4in., and at their upper edges by angle 
irons 3in. x 34in. x 4in. and at their lower edge by angle 
irons 3in. x %hin. x gin. The sides and ends of the caisson 
were strengthened by means of forty-four gusset pieces 8ft. 
deep from the roof of the caisson. These were formed by 
continuing the ends of the cross girder plates to the sides, and 
from these top girders, riveted below, continned plates at the 
top 3ft. 2hin. and continued to within 12in. of the bottom, 
where they were Yin. wide. These gussetts were riveted at top, 
sides, and ends by angle irons 2hin. x 2hin. x }in., and on 
the outer edge through the sides and curving plates, they 
were riveted by jin. rivets with 1 fin. centres. Three mid- 
feathers were placed across the caisson at equal distances one 
from the other, formed of ;%sin. plates lft. 9in. deep, each mid- 
feather connecting the opposite gusset and about 15in. above 
the curve line, bound top and bottom by angle irons 2}in. 
x 2hin. x Jin. Anangle iron stiffener was run round the sides and 
riveted 2ft. above the curve line, and a binding angle iron 
3in. x 3in. x jin. riveted along the line of gussets to stay and 
bind them together. The roof plates of the caisson were formed 
of ;‘gin. plates, butt to butt, riveted through the curving plates 
to the cross and longitudinal girders, and through angle irons 
2hin. x 2hin. x fim to the sides and ends of the caisson. 
The cylinder or air cock main entrance leading into the caisson, 
of which there was one only, reached 15in. below the rvof. 
This cylinder was 3ft. 6in. in diameter, and was riveted to the 
roof of the caisson by means of a circular ring of angle iron 
8in. x 3in. x bin, From the upper cylinder,which projected Zft. 9in. 
above the roof four brackets spread at right angles to each 
other, and rested on the cross and longitudinal girders, and 
riveted through angle irons 2Jin. x 24in. x fin. to the cylinder's 
sides; and to the roof plates at the lower end of this cylinder 
leading into the caisson an internal angle iron 34in. x 3in. x bin., 
was riveted and faced ; a couple of cast iron brackets, bolted 
through the sides, formed a hinge, upon which a plate of jin. iron 
3ft. Gin. in diameter was hung, while an india-rubber ring 4in. 
wide, fastened by a set ring and bolts, formed, when closed, an air- 
tight door, by which means the air-shaft could be shut off and 
sealed, a precaution that was rendered absolutely necessary every 
time that a new cylinder was added to lengthen the shaft during 
the submarine workings. From the small space allowable at 
the up-stream end it was impossible to place a second shaft and 
entrance chamber, more especially when the nature of the ground 
and the great difficulties to be expected in the sinking of the 
caisson when resting upon the remains of the old pier, and 
the slow work contemplated were taken into consideration, The 
entrance shafts were of jin. plate iron tubes 3ft. 9in. in diameter, 
and in 6ft. lengths. These,were provided with internal angle irons 
Sin. x din. x gin., so as to form flanges. The tubes were fastened 
together one to the other by means of twenty-four fin. square- 
headed bolts, one cylinder or tube fitting upon the other. Be- 
tween each flange a plaiting was formed of hemp, in two rows, well 
tallowed, and covered with red lead putty, In the interior of 
each cylinder a ladder was placed, 18in. wide, and so made that 
the rounds were equally distanced. These ladders formed a 
continuous and even mode of descent. In the lower cylinder, 
butting into the caisson, a portable ladder (wooden) was used 
during the changes, and, during working hours withdrawn and 
readily placed on one side. ‘he air chamber consisted of a 
eylinder 19ft. in height and 7ft. in diameter. It was divided 
into two floors and a roof, In the bottom or No. 2 floor an 
oval space was left, so as to allow the working of the endless 
chain and buckets used in the extraction of sand, which was also 
of sufficient dimensions to allow for the entrance and exit of 
the men employed in the caisson. The lower part of the air 
chamber formed, as it were, a cone 8ft. 6in. in height, and was 
made of ,’sin. plate, and bent with a double curve, so as to form 
at its base a diameter of 3ft. 9in., and was fitted with an internal 
angle iron, so as to connect the cylinder flanges of the air-shaft, 
and was bolted together in the same manner. The shell of this 
cylinder was formed of ,’gin. plates, lap-jointed and riveted by 
fin. rivets, 24in. centres. The roof and first and second floors 
were of ;’sin, plate iron, butt-jointed and riveted through cover- 
ing plates to the longitudinal and cross girders placed beneath 
to support the pressure on floor and roof. The longitudinal 
girders were placed 2ft. 6in. apart, 9in. deep, and were formed 
of ;°4in. plates, bound top, bottom, and sides by angle irons 
2khin. x 2hin. x hin., with covering plates at top and bottom. The 
cross girders, lin. deep, were of the same material, the end angle 
irons being riveted to the shell of the air chamber. The roof or 
top plate was provided with a man-hole door in the centre 
2ft. 6in. x 2ft. A wrought iron oval mng 1jin. x lin. thick was 
placed upon the under side of the same, and riveted (counter- 
sunk) through the plates. Two hinge-studs were screwed 
through, and fastened by lin. lock nuts to the roof plates. Two 
T-iron hinges 3in, x 2}in.x gin. were fastened to a yin. door- 
plate, these hinges being held in position by a long through-bolt. 
Upon the door-plate an india-rubber ring was fastened, held by 
screws washered to a flat iron ring. This india-rubber, }in. 
thick, formed a perfectly air-tight surface. The door was shut 
—as were all the others—by means of an ordinary wagon-screw 
coupling and link hooked to the door-eye, and held in position 
by a hook thrown over an iron bar resting on two cross 
.timbers, and inside by a chain fastened to the girders 





overhead. Under the girder beams that supported the 
first-floor a windlass was placed and fastened to the angle 
irons that bound the girders, Upon this floor there was 
sufficient space for six men to work, viz., four to work the 
windlass and endless chain, one to lift the buckets of material 
extracted, off the chain, and give the same to the men on the 
first-floor, and the other man to place the empty buckets upon 
the chain in its descent. The first-floor was provided with a 
man-hole door, immediately over the head of the man on the 
second-floor, placed to receive the material extracted, and as close 
to the shell of the air chamber as was consistent with the proper 
working of the same. The windlass used was of very simple 
construction, the frames were of ;%in. wrought iron triangled 
plates, with angle irons riveted at their bases, and hung from 
the same by means of l4in. x lin. bolts to the longitudinal 
girders overhead; a toothed wheel 2ft. 9in. in diameter, con- 
taining sixty teeth, was keyed to a square spindle, with turned 
ends working in a pair of cast iron bushes let into the frames ; 
upon this same spindle were keyed two eight-sided cast iron 
plates, with eight teeth for lifting the endless chain ; these plates 
were stayed parallel, and tied one to the other by means of eight 
stay bolts and a 1 fin. spindle, with a twelve-toothed pinion wheel 
provided with a catch, and likewise working in cast iron bushes 
let into the sideplates. Two iron handles were placed, so as to give 
sufficient side room and allow four men to work at one time, and 
two lin. iron tie rods to hold the frames in position. Upon 
the eight-sided plates an endless chain was hung ; this chain was 
formed of 1jin. hoop iron, double linked, with lin. parting 
washers ; at every 2ft. 9in. of its length a jin. stay bar ran across 
to keep the chain parallel and in its position ; 2 small hook was 
fastened to the centre of each of these bars, by which the 
buckets were suspended. The buckets were of the ordinary 
conical sheet iron form, weighed about 5 lb., and held when 
packed high about a cubic foot of material. Upon the first- 
floor, and near the man-hole door, was screwed through the floor 
into the second chamber a lin. wrought iron pipe, terminating 
with a lin. brass cock for the filling of No. 1 chamber with air, 
and upon the side of air chamber No. 1, and about 5ft. above the 
floor line, were placed three in. brass cocks communicating with 
the open air to allow the escape of compressed air from the unload- 
ing chamber. The height from floor line No. 1 to roof plate was 
8ft., and from floor line No. 1 to No. 2, 7ft. Inside the air 
chamber, in the conical space below the second floor, the com- 
pressed air was admitted through a brass casting fastened 
to the air chamber by a flange and bolted through ; this casting 
had a diagonal face, with a valve of india-rubber and leather, 
lead weighted, and which by its beats, regular or otherwise, indi- 
cated to the men on the second-floor the engine’s working, and 
served as a safety valve in case of accideat to the india-rubber 
connections outside or the air service. 

During the working of the air chamber it was necessary that 
eight men should be in constant attendance in the same, two on 
No. 1 floor and six on No. 2 floor; as fast as the buckets were 
filled in the caisson they were hung upon the endless chain and 
hoisted by the men at the windlass ; 4 man on No. 2 floor took 
the buckets from the hooks as they were lifted, gave them to a 
person over head through the man-hole door, who in turn gave 
them to his assistant to place one upon the other till the chamber 
No. 1 was full ; the man-hole door was then shut air tight and the 
side cocks opened. As soon as the equalisation with the open air 
was effected, the man-hole door on roof was opened, the full 
buckets were then hoisted out by a small pulley and rope 
attached to the crane overhead, and the material extracted 
thrown upon the platform below ; from whence it was shovelled 
into the river, the buckets were then lowered again into the 
chamber No. 1, the man-hole door was shut tight, communication 
made with No. 2 by means of the cock attached to the pipe 
screwed through the floor. When the pressure became equalised 
the door fell open, the empty buckets were then given to the men 
at the windlass and lowered, the full buckets ascending at the 
same time, sufficient buckets being always kept in the caisson to 
prevent any delay that might arise during the lowering or the 
want of empty ones. A system of telegraphy by means of hammer 
tap signals gave intimation to the men in the air chamber, 
who communicated below to the men in the caisson and vice 
versa. 

The air shaft was a small tube formed of jin. plate iron, of Yin. 
diameter, in flanged lengths of 5ft. 6in.; the compressed air 
entered the same through a cast iron cylinder cap with a 
diagonal-faced valve inside. Below in the caisson the air was 
prevented from escaping through the pipe by means of a balanced 
dise valve faced with india-rubber, and held up in position by a 
delicate spring. Near this air shaft a cock was screwed into the 
roof of the caisson, and connected by a flexible tube to a mercu- 
rial gauge placed on the upper platform on the bridge side. 

The pneumatic apparatus was placed upon the top of abut- 
ment of the bridge, at a distance of about 170ft. from air-receiver 
to the caisson. The air cylinders of this apparatus—of which 
there were two—were each driven by their own engine, the 
steam and air cylinders resting on a cast iron bed-plate, and fas- 
tened to a strong wooden frame bolted through timbers resting 
on a concrete foundation. The engines were made by MM. 
Cail, Halbt, et Cie., Brussels, and exactly similar in size and 
construction to these supplied by that firm for the erection of 
the Kehl Bridge piers in 1859-60; in fact, the ordinary sugar 
works vacuum pump of that firm, but in this instance with the 
air passages reversed. Thesteam cylinders of both engines were 
10in. diameter, with a 2ft. 9in. stroke, the piston-rods passing 
through cylinder covers and entering the air cylinder through ordi- 
nary bushed packings, the air cylinder was zft.in diameter. The 
air was admitted to the cylinder through diagonal faced grates 
covered with elastic valves, from thence into a box receiver 
bolted by flanges on top of the cylinder through elasti¢é valves on 
flat gratings, and from this receiver led away by a 3}in. pipe on 
the top of receiver cover, and connected by india-rubber tubes to 
the air service; a mercurial gauge communicated with each 
receiver. Water was admitted to the air cylinders through two 
small lin. service pipes, so that there were always from din. to 
Tin. of water lying in the cylinders, which by the action of the 
piston was continually dashed and splashed to and fro by every 
stroke. This satisfactorily prevented any heating or burning of 
the elastic valves by the compressed air. In ordinary single 
working the piston made from 80 to 100 strokes per minute, 
and when both engines were at work from 35 to 40 strokes 
per minute. The boiler was a small 12-horse power, 14ft. 
long by 5ft. diameter, with a 2ft. 9in. flue, placed in brickwork 
on a concrete foundation. A sheet iron chimney gave vent to 
the products of combustion. It was fed by means of a Giffard’s 
injector, supplied with water from the receiver placed on the 
boiler, and about 5ft. above floor line. The small 2-horse power 
pumping engine below supplied this receiver with water, and 
steam was given to the pump by means of a small copper descen- 
sion pipe brazed to the T-piece of engine connections. The 
engines and boiler, being close together, were housed and covered 
with scantling lined with felt, the heat given from the boiler 
being sufficient, except in windy weather, to keep the temperature 
at one or two degrees above the freezing point. In the pump 





ae 


hut below charcoal fires were kept continually burning during 
the continuance of cold weather. 

The compressed air pipe was conveyed by means of an over- 
hanging stage along the side of bridge for about 20ft., from 
whence it was connected to the pipes below by means of an 
india-rubber tube ; the pipe then ran along a stage below on 
the scaffold supports of the bridge, and at the end near the 
caisson a T-piece was joined and two valves were attached ; 
india-rubber tubes diverged from these valves to the air chamber 
and the air shaft, and were fastened to the projections of the air 
valves. These valves served to prevent any escape should the 
india-rubber pipes get damaged, and to direct the air supply to 
air chamber or shaft, or both when necessary. 

Owing to the great difficulties and expense of transport from 
Moscow to Lipetsk, about 500 miles, and the want of means for the 
supply of materials at any intermediate station on the road, it 
was deemed advisable to make the air service of copper pipes ; 
these were 3jin. diameter, in flanged lengths of about 10ft., and 
bolted together with leather washers, Three small cocks were 
placed at the india-rubber connection under the bridge and near 
the caisson to take away the condensed and splash waters that 
lay in the pipes, and below these taps charcoal fires in pans 
were kept burning to prevent freezing, the copper pipes were 
covered with felt, threefold and well matted; stable manure 
was likewise laid under and over the pipes for a depth of 
18in. to 2ft. 

(To be continued.) 





LonDON INTERNATIONAL EXHIBITION OF 1871.—During the 
week ending 18th February upwards of 3500 British objects, con- 
sisting of sculpture, pottery, woollens, and educational works and 
appliances, have been delivered at the Exhibition buildings, 
besides foreign objects from Bavaria, Belgium, and Saxony. 

SourH KENSINGTON MusEvuM.—Visitors during the week ending 
February 18th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m, Museum, 14,541; Meyrick and other 
galleries, 2709 ; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 5 p.m., Museum, 2202; Meyrick and other 
galleries, 99; total, 19,551; average of corresponding week in 
former years, 11,538. Total from the opening of the Museum 
10,185,015. 

ENGINEERING Socrety, Kine’s CoLieGe, Lonpoy, Fripay, 
Fes. 17.—Mr. R. W. Sayner read a paper “ On Lighthouses.” 
He began by giving a short history of early lighthouses, and ex- 
plained the parts and mode of construction of a lighthouse tower, 
taking as Slestactions those of the Eddystone, Bellrock, and 
Skerrymore. He then pointed out the merits and application of 
the catoptric, dioptric, dicatoptric, and holophotal systems of 
illumination, and concluded by showing when and where light- 
houses should be placed on a coast. In the discussion which 
ensued the possibility of and advantages which would be gained 
by using the electric and lime lights were discussed. 

THe ATLAS WorRKS, SHEFFIELD.—There is now considerable 
activity at the Atlas Works, where about 4000 persons are em- 
ployed. The heavy armour plate mills are fully going, turning 
out various qualities of plates up to 15in. in thickness. The mill 
is a 324in. train and furnishes a plate LOft. Gin. wide. There are 
two rail mills, the principal one being a 24in. train with engines 
of 250-horse power. About 1000 tons of rails are produced 
weekly. ‘here is also a good business being done in steel tires, 
axles, springs, buffers, and general railway material. A large 
addition is being made to the works, and during the present week 
workmen have been busily engaged in putting down a series of 
twelve boilers in one place by Wood Brothers and Hawksley, 
Wild, and Co. There are six Bessemer steel converters varying 
from 8 tons to 15 tons; but this department is being very con- 
siderably enlarged, and when the additions are completed, it is 
expected that something like 2000 tons of Bessemer metal will be 
produced weekly. To give some idea of this vast establishment, so 
celebrated for its armour plates and turrets, as well as other 
material, and which is about the largest finished ironworks in 
the world, we may say that in addition to a large number of 
planing machines, rail straighteners and benders, saws, cutters, 
testers, and beating furnaces, there are at least sixteen mills of 
various descriptions, the motive power being supplied by ninety- 
seven engines, varying from 6in. to 44in. cylinders; 110 boilers, 
averaging about 30-horse power, with thirty-eight steam hammers 
from 1 cwt. to 17 tons. There are also about eighty puddling 
furnaces, six ball furnaces, eight or ten metal helves, with the 
usual tilt and forge hammers. The works are in two parts, being 
divided by the Midland Railway, and cover a very large area of 
ground. The frontage to the street in which the offices are situate 
is more than a quarter of a mile in extent. In addition to the 
Atlas Works the company have an establishment at Swinton, 
where the steel iron is prepared. 

BrrMIncHAM ComPanI£s. —(From our own Correspondent.)—The 
Birmingham Wagons Company continues in a prosperous condition. 
The report of the directors for the past twelve months is conclusive 
upon this point, and it likewise confirms the information which 
from time to time I have sent relating to the branch of trade 
referred to. The directors, however, fairly set out that, in the 
face of the continued depression of trade and the increased 
competition in wagon building, they regard the present 
state of the concern as satisfactory. Including the amount 
brought forward, the balance of the revenue account, after 
making provision for bad and doubtful debts, is £32,641 2s. 10d., 
and deducting the interim dividend of 10 per cent. per 
annum on the ordinary capital, and fixed charges paid in 
August last, a balance of £22,937 1s. 10d. remains, which it is 
proposed to appropriate in the following manner, viz., £6747 16s. 
in payment of a dividend of 10 per cent. per annum on the 
ordinary capital, and £2950 in payment of 6 per cent. per annum 
on the preference shares for the past half year ; £3210 for depre- 
ciation of buildings and machinery ; £8197 6s. 7d. to the reserve 
and depreciation fund ; and £1831 19s, 3d. to the credit of re- 
venue of the current year, The amount proposed to be added to 
the reserve and depreciation fund will, with its earnings, increase 
it from £60,500 to £70,000. The stock of wagons now held by the 
company is 6678, which are all let. A large number of wagons 
have been renewed during the year, and the cost charged torevenue. 
In the Wednesbury district the Patent Shaft and Axletree Company 
are doing a large business, and are extending their production of 
Bessemer steel; they will turn out at least 300 tons of steel per 
week. The establishment appears to be very ably and economically 
managed, and a dividend of 15 oa cent. will be paid — the 
past year’s working. Patent Nut and Bolt Company, Limited, 
are dividing 74 per cent, perannum. The condition of the com- 
pany is tersely sketched by the report of the directors, which 

rings the business down to the close of 1870. The directors say 
it will be seen the result of the year’s operations (ample pro- 
vision being niade for bad and doubtful debts) yields a net profit of 
£22,550 13s. 8d., which, added to the balance of £4348 14s. 11d. 
from previous year, gives an available sum of £26,899 8s. 7d. The 
directors pro) that a dividend at the rate of 7 per cent. per 
annum be paid for the past half-year, which, with the 
interim dividend at the same rate paid for the previous half-year, 
will amount to’ £18,000. They also propose that the sum of 
shall be added to the fund for depreciation, thus raising the 
amount of the fund to £30,115 16s, 10d., and to carry forward the 
balance of £3899 8s, 7d. to next account, Seven and a-half per 
cent, is not too much on the profit of a year’s ae in ab x a 
concern as this. I do not intimate that the fault is in the manage- 
ment, but rather desire to use the fact as strengthening ‘the 
observations I have from time to time made in this place to the 
effect that the competition in this line of business has lately been 
very severe. 
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RAILWAY MATTERS. . 

THE Marquis of Hartington thinks there has not yet been suffi- 
cient time to test the working of the English Tramways Act 
passed last session, and he does not propose to introduce any mea- 
sure of that kind for Ireland this session. 

On the Rhymney line, the Cardiff and Caerphilly; or tunnel line, 
will be ready for the inspection of the Board of Trade by the end 
of March; and the Penaltan branch by the end of April next. 
The works on the Northern Extension line may be completed by 
the middle of May. 

THE tial hotel, which for about two years past has been in 


course of erection for the London and North-Western Railway 
Company, at Lime-street terminus, Liverpool, and which was 
illustrat Tae Enciygsr of August 21, is to be opened 
on the 181 March. 


THE os pps Tyne Company again report a prosperous state 
of their and a dividend is to be declared of 10 per cent. on 
the 10 per cent. preference stock ; 5 per cent. on the 5 per cent. 


preference stock ; and 10 per cent. on the ordinary stock and 
shares. is will leave a ce of £1715 2s. 2d., which the 
directors propose to carry forward to the next half year’s account. 


Wiru the view of making the public aware at the earliest prac- 
ticable period of the dividend likely to be declared by the Great 
Western Company at the ensuing general meeting, Mr. F. G 
Saunders, the secretary, is authorised to state that the accounts 
which have been submitted to the directors show a balance suffi- 
cient to admit of a dividend for the past half year on the con- 
solidated ordinary stock of the company at the rate of 3} per 
cent. per annum, carrying over a balance of about £19,000. 

“*A SWITCHMAN” on the Great Western Railway writes :—‘‘ At 
the station I am employed at we get entirely relieved from duty 
one Sunday out of four, having to work the other three. This 
allows us thirteen Sundays at home in a whole year, cither to 
stop at home with our families or to go to church. You perhaps 
think we are allowed meal times, like any other servants. Nothing 
of the kind ; we are ‘on duty’ twelve hours, and snap our meals 
when we can, This makes us eighty-seven hours per week—the 
same week after week, till 4 pointsman has no more life in him 
than the piece of machinery he is working.” 

AT the meeting of the Great Southern and Western Railway of 
Ireland, one of the shareholders. Mr. Shannon, referred to the 
proposed purchase of the Irish railways by the Government, and 
condemned both the Belfast plan of “farming out” the lines and 
the counter-plan of handing them over to twelve trustees, He 
“said deliberately ” that he would not take less than £150 for his 
share of the property, and “‘ was there a Chancellor of the Ex- 
chequer to be found in England sufficiently reckless to propose to 
give him £150 for his £100 share? He thought the company was 
well able to manage its own affairs,”’ 

THE shareholders of the London and North-Western Company 
have approved the following bills :—A bill for conferring further 
powers on the London and North-Western Railway Company ; a 
bill promoted jointly for amalgamating the Blackpool and Lytham 
Railway with the Preston and Wyre Railway undertaking of the 
Lancashire and Yorkshire and the London and North-Western 
Railway Companies , a bill for enabling the Great Southern and 
Western Railway Company to cffect a communication between 
their railway and the works of the London and North-Western at 
the North Wall, Dublin ; a bil! for conferring further powers on 
the Great Western Railway Company ; a bill for extending the 
time for certain works on the North London Railway ; and a bill 
for authorising a lease of the North and, South-Western Junction 
Railway. 

At the meeting of the London and North-Western Company the 
chairman said a very large proportion of the money they asked the 
consent of the proprietors to expend was for increasing the facili- 
ties of the line by doubling it in certain places. It was no new 
policy, as they had been carrying it out for many years ; they had 
a third line to London in ojeration a very long time. They bad 
made a line from Eccles to Tilsley to carry the Manchester traffic 
to the north by an independent route. They had done the same 
for the London traffic by taking it over the Runcorn Bridge ; they 
were about to do the same with the north traffic from Liverpool 
by taking it through St. Helen’s. They proposed to double 
twenty-five miles of the Central Wales line. They were laying 
down a third line from Nuneaton to Rugby, and proposed to double 
the line between Leamington and Coventry. They would very 
shortly have a double line by opening a second tunnel at Marston, 
three miles and a-quarter in length, for their great Yorkshire 
district, the traffic of which had been hampered for years by having 
only a single line through a tunnel of great length. They ex- 
pected a good result from that outlay. It was now proposed to 
make a fourth line of rails from Willesden to Bletchley, and a 
fourth line from Liverpool to Huyton would soon be opened for 
traffic. 

A PUBLIC meeting of the owners and occupiers of land and 
houses lying along the proposed line of construction of the pro- 
posed Euston, St. Pancras, and Charing Cross Railway, was held 
on Monday night at Caldwell’s Assembly Rooms, Dean-street, 
Soho, to adopt measures for procuring the insertion of a clause in 
the bill compelling the railway companies, in whose immediate 
interests the line was to be made, to give compensation to all 
whose property or business might be damaged by the construction 
of the line. ‘The chairman said that hundreds of tradesmen and 
shopkeepers in the New-road and elsewhere were completely 
ruined during the progress of the works of the Metropolitan 
Railway, and therefore the inhabitants of Tottenham-court-road, 
Soho, and St. Martin’s-lane, were fully justified in taking 
measures to protect th:ir interests. Mr. Marsh Nelson said he 
represented some of the largest owners of property on the pro- 
posed line, who were prepared to pay all expenses of the move- 
ment. In 1864. similar line was projected by the London and 
North-Western Company, and his clients then succeeded in 
obtaining the insertion of a clause in that bill which made it 
compulsory upon the railway company to compensate all persons 
whose property might he either directly or indirectly injured by the 
construction of the line. The compensation clause had been 
omitted from the new bill. A resolution was adopted in favour of 
steps being taken for the purpose suggested. 

THE chairman of the North-Eastern, at the half-yearly meeting 
at York, on nem, referring to the recommendations in the 
report qs to the making of branches, said the first was at Sunder- 
land, comprising a bridge over the Wear, about two miles and a 
half of new line, and a tunnel or open cutting through the town. 
The second was the railways connecting the two Hartlepools, 
which had already been sanctioned by the shareholders and by 
Parliament. They proposed to make a bridge across the Tees at 
Middlesbrough, which would make a good connection of the com- 
pany’s lines north and south of the river Tees, and greatly im- 
prove the communication with the important hives of oe | on 
the north-east coast. The directors proposed by means of short 
links to make a connected route to Middlesbrough, the Hartle- 
pools, Shields, and Sunderland. It would be an unbroken route, 
and they ought to consider themselves extremely fortunate that 
they were capable of making twelve miles of a/ditional railway and 
laying out half a million of money, including the construction of 
two costly bridges, thus securing a continuous chain of communi- 
cation from Middlesbrough and the Cleveland iron district to the 
dictriet north of the Tees, which would in future supply the fuel 


NOTES AND MEMORANDA. 


THERE is a French patent for entirely removing the smell 
from turpentine, and so forming a superior kind of camphine. 
It is effected by rectifying turpentine over tannin, which is said, 
with how much truth we do not know, to remove all the resinous 
materials which give an offensive odour. So. rectified, the tur- 
pentine can replace the best benzole used for cleansing, and gives 
a much better result. 

THE statistics of the telegraph department, embodied in a brief 
return recently issued, show a considerable expansion of the 
telegraphic system since the transfer of the wires to the Govern- 
ment. On the 3lst of August last—the return by a comical 
priuter’s error makes this date the 3lst of August, 1871—the 
number of telegraph clerks employed at the post-offices was 4913 
against 2514, who had been employed by the companies prior to 
the transfer. There were 3116 messengers against 1471 employed 
previously ; 63,319 miles of wire open against 51,311; and 3907 
offices against 2159. 

Rick flour is said to be often adulterated with wheaten, rye, 
and maize flour, as well as cheaper materials. The detection of 
these depends upon the recognition of cerealine, or, if pea or some 
other meals have been used, leguminosin. Picric acid has the 
property of precipitating these substances, and thus becomes an 
important agent in the detection of the above adulterations. It is 
employed in the following way :—The suspected flour is first 
digested with cold water for an hour or two, the mixture being 
frequently stirred. Then the liquor is quickly filtered, and the 
filtrate is gradually mixed with about an equal volume of a cold 
saturated solution of picric acid. Any precipitate produced shows 
that the rice flour has been adulterated with one of the above- 
named substances. Two percent. of most of them may be de- 
tected in this way. 


Untit the beginning of the 14th century little was known of 
unpowder. In 1346 four field pieces were used at the battle of 
yy. Previously to the year 1787 gunpowder was generally 
bad, especially that which was obtained cs contractors. In 
England gunpowder contains seventy-five parts of saltpetre, ten of 
sulphur, and fifteen of charcoal In France and im the United 
States the ingredients consist of seventy-five parts of saltpetre, 
twelve and a-half of sulphur, and twelve and a-half of charcoal. 
The proportions used in England are the same as those used by the 
Chinese. Prussian powder consists of seventy-five parts of salt- 
r ‘-a, eleven and a-half of sulphur, and thirteen and a-half of 
cuaccoal, Russian consists of 73°38 of saltpetre, 12°6 sulphur, 
13°6 charcoal; and Austrian seventy-five parts of saltpetre, ten 
of sulphur, and fifteen of charcoal 


Mr. R. H. Scorr has described, at the Royal Institution, the 
three principal causes of rain, and examples :—(1) Ascendin 
currents of air which produce the great tropical summer rains ; (2 
the contact of hot damp air with cold ground, which makes the 
west coast of continents so rainy ; and, (3) the setting in of a cold 
wind after a warm one, and the reverse—as when a N.W. wind 
sets in after a S.W. wind, or when a S.E. wind follows a frost. 
The measurement of rain was next explained. An inch of rain 
over 4 square feet is equal to a gallon of water, or 101b.; over 
a square mile, to 60,000 tons. The wettest place in the world is 
Cherrapougee, where the fall is 600in., taking place in six months. 
Our rainfall at jthe sea level varies from 60in. at Cahirciveen in 
Kerry to about 20in. on the east coast of England. In moun- 
tainous districts it sometimes amounts to more—as much as 140in. 
at Scathwaite, 

Tue trade and commerce of our country may be considered to be 
satisfactory. The latest returns published by the Board of Trade 
show that the total imports exceed 295 millions of money, while 
the exports exceed 237 millions of money. The exports to British 
possessions have slightly declined, while those to foreign countries 
have increased. The imports from British possessions have 
incrtased, while those from foreign countries have slightly 
declined. In the trade of articles more especially of interest to 
the engineering profession, we find that the imports into the 
country of iron and steel, both wrought and unwrought, have 
increased ; while the expotts of machinery of all kinds, agricul- 
tural implements, and wrought and unwrought iron and steel, have 
increased. The greatest proportional increase in any one branch of 
industry is shown to be in telegraph wire and telegraph instru- 
ments, which have more than trebled the exports of any former 
year. From the agricultural districts of the country the returns 
may be considered to be satisfactory, for while there is a trifling 
falling off in the number of cattle, sheep, and pigs maintained in 
the country, the area of unproductive fallow land has been lessened, 
while the area of land brought under cultivation for breadstufis 
has increased. 

THE discrepancy in the action of the currents experienced in 
1823 and 1869 on the extensive ice-fields which occupy the middle 
space between the coast of Burope and East Greenland is very 
noteworthy. In 1823 the most careful observations of officers 
greatly practised in such investigations failed to discover any 
perceptible surface-current whatsoever, either by its effect on the 
ice itself, or on the surface-water of the sea between the ice and 
the Greenland coast; whilst in 1869 the crew of the Hansa having 
taken refuge on the ice after the loss of their vessel in the ap- 
proximate geographical position of 70 deg. 50 min. N. and 21 deg. 
W., were carried by it to the lat, 61 deg. 12 min. and long. (about) 
42 deg. W., being a drift page y over more than 500 geogra- 
phical miles, accomplished in little less than 200 days, the average 
being somewhat less than three miles a day. In seas much en- 
cumbered by floating ice currents are generally due to the pre- 
vailing winds ; and there appears to have been in 1869 a consider- 
able amount of northerly gales. But the frequent existence of a 
current setting to the south and south-west down the coast of 
East Greenland has been recognised by the highest authorities ; 
and is regarded by Forchhammer, in his valuable memoir on the 
‘Phenomena of the Sea,” in the Philosophical Transactions for 1845, 
as a returning branch of the Gulf Stream, recognisable as such 
by the difference in the analysis of the polar and equatorial 
waters. 

LizvutT-CoLONEL WoopWARD, assistant-surgeon in the United 
States Army, finding his endeavours tq carry on photomicro- 
graphy by sunlight baffled by variable weather, has experimented 
with the magnesium light and the electric light, and with entire 
success, even with the highest powers. He makes use of a 
Duboscq’s lamp, in connection with a small Grove’s battery of 
fifty elements, and finds that he can accomplish therewith all 
that can be done with sunlight in photomicrography, and with 
the advantage that the exaggeration of light and shade imparts 
to feeble microscopical images of highly magnified objects a clear- 
ness of definition beyond that hitherto produced by sunlight on 
similar objects. He finds, moreover, that the electric light is 
more manageable than sunlight as a source of microscopic illumi- 
nation, and requires a shorter exposure of the plate, and that for 
the highest quality of work it is preferable to the magnesium 
light. When photographs are to be taken by this method the 
electric lamp is set in operation, the table holding the microscope 
is shifted until the centre of the achromatic condenser coincides 
with the centre of the illuminating pencil from the lamp: the 
object is then placed on the stage, and carefully adjusted. A cell 
of plate glass containing a saturated solution of the ammonio- 
—_ of copper is fixed just below the achromatic condenser ; 
and this, as Col. Woodward explains, not only prevents the 





for. carrying on that trade. The next portion of the sch was a 

small branch through Walker to the Percy Main station, which 

would be about seven miles long, and which would cost £35,000. 

The directors asked for power to spend £15,000 on the new station 

at York. The application for the remainder of the £6 shares had 

exceeded the 10,000 at their di The clause in the bill 
———s the conveyance of the t navigation would be 
ithdrawn. 





ge of non-actinic rays, but excludes the great heat produced 
the electric light, and moderates its effects on the eye. In 
fact, he describes the light as ‘‘very agreeable to the eye,” and 
finds himself “‘ able to work with it from four to five hours without 
fatigue.” And there is the further advantage that all the colours 
of the moe examined disappear, and they show black on an 
azure field, whereby the observer can tell beforehand how they 
will appear in the photograph. 


MISCELLANEA. 


Mr. Gro. DICKENSON, assistant draughtsman in the surveyor's 
department at the town-hall. Salford, has been appointed building 
inspector for the borough of Bradford. 

At the weekly meeting on Friday of the Metropolitan Board of 
Works, Mr. Newton, in reply to Mr. Dresser Rogers, said that the 
board had not agreed to pay any sum for Leicester-square, but 
they were promoting a bill for the purpose of purchasing it. 

THE new town clock at Richmond, Surrey, which has been 
erected in the tower of the new engine-house, was started on 
Tuesday evening last, by Miss Beatrice Carless, daughter of Mr. 
T. J. Carless. It was made to the order of the vestry by the 
eminent turret clock manufacturers, Messrs. Gillet and Bland, 
of Croydon. It has chimes, and three illuminated dials. 

THE Egypt, recently launched by the Liverpool Shipbuilding 
Company (Limited) for the National Steamship Company's New 
York trade, is said to be the largest steamer in the world, the 
Great Eastern excepted. The length of the Egypt, from keel to 
fore-rake, is 440ft.; her breadth of beam is 44ft.; her depth of 
hold 36ft., and her gross burthen po less than 5150 tons. 

DuRING the last two years the Midland Railway Company have 
been working 93 or 94 additional miles of line; the train mileage 
run during the past half-year consequently presented an increase 
of 3,835,000 miles as compared with the corresponding six months 
of 1868. The Settle and Carlisle line will be opened for traffic in 
the spring of 1873. The company are now losing £2000 per week 
by bitter competition for coal traffic with the Great Northern. 

Prors. HitcHcock a¥D HunTiINcDoN, who have been spending 
the winter on the summit of Mount Washington, New Hampshire, 
have obtained a remarkable series of photographs of forms of 
frost-work. Six observers live in the house on the mountain top, 
where the average temperature of the air is sixteen degrees below 
freezing-point. Daily meteorological observations are made, 
which, with copies of the photographs, will shortly be published. 

Tue political condition of France since the opening of the 
Marseilles, Algiers, and Malta Telegraph line must have prepared 
the shareholders for the small amount of the receipts, as the 
telegraphic system in France had been almost entirely closed, but 
since the armistice the weekly receipts have largely increased, and 
the line is now earning # revenue equal to a profit of 7 per cent. 
upon the capital. There is, therefore, every reason for helieving 
in a prosperous future when peace is sensenell 

Tue following appointments have been made$at the Admiralty : 
—Robert Evans, chief engineer, to the Asia, for the Reindeer ; 
Joseph H. Ellie, chief engineer, to the Duke of Wellington, for 
the Black Eagle ; James W. German, chief engineer, to the Asia, 
for the Ariadne ; John G. Sherman, chief engineer, to the Asia, 
for the Endymion; Robert W. Jones, engineer, to the Duke of 
Wellington, for the Black Eagle ; Charles Mobberley, engineer, to 
the Asia, for the Ariadne ; and John Kimber, first-class assistant 
engineer, to the Hector. 

Ir is satisfactory to see Parliament moving in the matter of 
steam boiler explosions. On Tuesday night, on the motion of 
Mr. Hick, the following gentlemen were appointed members of a 
Select Committee of the House of Commons to inquire into the 
cause of steam boiler explosions :—Sir T. Bazley, Mr. Tipping, 
Mr. Platt, Mr. J. Fielden, Captain Beaumont, Mr. Birley, Mr. 
H. B. Sheridan, Mr. Cawley, Mr. Lancaster, Colonel Gray, Dr. 
Lyon Playfair, Mr. Staveley Hill, Mr. M’Clure, Mr, Armitstead, 
Mr. Pim, Mr. Laird, Mr. Hermon, Mr. Miller, and Mr. Hick. 

GatwayY, so long sunk in apathy and torpor, is beginning to ex- 
The British Timber 


hibit some syieptoms of commercial life. 

Company | made an experiment which it is hoped will prove 
m for » than other a undertakings to revive the trade 
of shipbuilding in Galway. The first result of the enterprise was 


the launch of the steamer called the Emerald, which was built in 
Lough Corrib, She hasa length of 130ft., 2lft. beam, and 10ft. 
depth of hold, and will carry 300 tons, besides coal for a voyage 
of 1600 miles. This is a very good beginning for the old city of 
the West. 

Tue Directors of the Somerset and Dorset Railway are prepared 
to receive subscriptions for £108,500, being the unissued balance of 
the £160,000 perpetual 5 per cent. Debenture Stock No. 1, issued 
under scheme in pursuance of the Railway Companies’ Act, 1567. 
The Stock, which at the price of issue pays £5 5s. per cent., is the 
first mortgage charge on a railway sixty-six miles in length and in 
full working operation, the paid up capital of which is upwards of 
£1,100,000, exclusive of the présent issue. The present nett 
revenue of the line, after payment of all working expenses and 
rent c (£373 16s. 74.), amounts to above £16,500 per annum, 
or more than double the amount required to pay the interest on 
this Stock. 

E1cut hundred letters, says the Rappel, have lately reached 
Paris from the provinces by a singular mode of transport. The 
carriage which brought them was a zine ball twenty-five centi- 
métres in diameter, and the rail on which it ran was the current 
of the Seine. It had occurred to M. Steenackers to fill two hollow 
hemispheres with letters and then solder the two together. These 
hemispheres had little wings like those of a mill-wheel. The 
weight was calculated so that this ball thrown into the Seine 
moved at a certain depth below the surface. The current striking 
the wings made it progress rapidly. The postal administration in 
Paris was informed of the plan, and had the balls sent by M. 
Steenackers fished up at a water-gate contrived on purpose.—Pall 
Mall Gazette. 

Gas wells of a very remarkable nature have been discovered in 
Ohio, and described by Dr. Newberry, of the Geological Survey of 
that State. Near Millwood two wells give out oil. Two or three 
miles below these, in the valley of the Kokosing, borings have been 
made; and at the depth of 600ft. the augers struck into vertical 
crevices and sunk several feet without resistance. From these 
borings such a volume of carburetted hydrogen issued as was un- 
paralleled in any of the oil explorations. The wells give out salt 
water intermittingly, throwing it to a height of more than 
100ft. The gas of one of those wells, lighted at the end of a pipe, 
2in. in the clear, set in the well-head, produced a jet of flame 
20ft. long, and as large asa hogshead. The gas appears to be pure 
and in quantity sufficient to light a large city. 

Durine the present week the new extension from Rotherham to 
Masbro’ has so far progressed towards completion as to admit of 
inspection by Captain Tyler, the Government Inspector of 
railways, who was accompanied by R, G. Underdown, Esq., 
general manager of the company, E. Ross, Esq., secretary, 
C. Saere, Esq., engineer, W. Bradley, Esq., district superinten- 
dent, and other officials. The line was tested in the usual way, 
and will be shortly opened for traffic. Although only a short 
branch it will prove a great convenienee and feeder to the Man- 
chester, Sheffield, and Lincolnshire system, as in addition to the 
mineral traffic it will command it will open up the shortest route 
between Doncaster, Sheffield, and the north of England, indepen- 
dent of the local convenience which it will give to the districts. 

THERE are extensive fields of iron ore in the northern part of 
Ireland, stretching from Carrickfergus to the Giant’s Cause- 
way, along the coast and inland, for many miles. The western 
portion of these fields contains vast stores of blackband ironstone, 
which is stated to be equal in value and quality to that found on 
the opposite coast of Scotland, and of red or hematite ore like 
that found in Cumberland, In former years attempts were made 
to extract these hidden treasures, but from want of knowledge 

and of capital these efforts proved unsuccessful. A stimulus to 
renewed exertion has been recently found in the termination of 
Mr. Bessemer’s patent, the hematite ore being highly esteemed in 
the manufacture of steel by his method, and a company bas been 
formed by leading merchants of Belfast, who are working the 
mines with characteristic energy and under advantageous circum- 
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NARROW-GAUGE LOCOMOTIVE FOR THE IMPERIAL GOVERNMENT OF JAPAN. 


. CONSTRUCTED BY THE VULCAN FOUNDRY COMPANY, ENGINEERS, NEWTON-LE-WILLOWS. 
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THE perspective view of the locomotive which we give above 


is taken from an engine which has just been completed and shipped 
for the Imperial Government of Japan by the Vulcan Foundry 


Company, Limited, Newton-le-Willows, Lancashire, formerly the 
well-known firm of Messrs. Charles Tayleur and Co. 


An unusual interest attaches itself to this engine as being the | 
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White, consulting engineer for the Imperial Railways of Japan, are | wheel base, 12ft. 4in.; total weight of engine, loaded, 18} tons. 


as follows :— 


The boiler is supplied by two of Friedmann’s injectors, and the 


Outside cylinders, 12in. diameter, 18in. stroke ; driving and | engine is fitted with Chatelier’s water brake in addition to the 


trailing wheels coupled, 4ft. 3in. diameter ; leading wheels, 2ft. | usual screw-brake arrangement. 


The leading axle-boxes have 


9in. diameter; boiler, 3ft. lin. inside diameter; length, 9ft.; | sliding covers on which the spring pins rest, allowing a freedom of 


working pressure, 120 lb.; fire-box (copper), 3ft. 9in. by 3ft. 6in. 


| action on sharp curves. The foot-plate is covered by an orna- 


first locomotive for the very rapidly advancing country which | by 4ft. din. deep, 57°24 square feet; tubes 118 and 1#in. dia- | mental cab, affording complete protection in all weathers to the 


Japan is becoming. 


| meter, 9ft. 4in. long, 508 square teet ; total, 565°24 square feet. | engine-man. Throughout the engine is well fitted and supplied 


The leading dimensions and particulars which were adopted in | Side water tanks containing 450 gallons ; coke-box space, 24 cubic | with everything necessary to secure the best results on the 3ft. 6in. 
accordance with instructions received from Mr. George Preston feet ; extreme length of engine over buffers, 24ft. 4in.; extreme | gauge of railway which has been adopted. 
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FRANKLIN’S HIGH-SPEED COMPOUND ENGINE. 
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WE illustrate above a three-cylinder compound engine, invented 
and patented by Mr. A. F. Franklin, engineer, Abingdon-street, 
Westminster. In order to avoid the inconvenience and “ knock- 
ing” attending the running of double-acting high-speed steam 
engines due to the sudden reversal of the strain on the crank pin 
at each stroke, Mr. Franklin uses three single-acting cylinders 
with cranks set at 120 deg. The connecting rods being fixed 
directly on to the pistons, the height of the engine is reduced to 
the lowest possible limit, a point of much importance in marine 
engines with overhead cylinders. The eccentric and valve gear is, 
as will be seen, simplified. The course of the steam will be readily 
traced. When it has done its work it exhausts from the last and 
largest cylinder into a condenser, as shown; this piston, and this 
only, using the pressure of the atmosphere as motive power. 

In order to avoid the evil of excessive cylinder condensation, 
common hitherto to all single acting engines, the cylinders are 
jacketted—although to avoid confusion the jackets are not shown 
in our engraving—and the pistons are provided with trunks, con- 
sisting of thin oe of steel, Ana with woodinside. These 
thin steel cylinders may be regarded as practically non-conduct- 
ing, as their weight is too small to enable them to condense much 
steam, while the quantity of air which can find its way 





between their sides and those of the cylinders, is too small 
to have any appreciable cooling effect. It is tolerably clear 
therefore, that the temperature of the metal of the cylinders 
will be maintained very nearly as well as though the engines were 
double acting. This system of protecting the interior of the 
cylinders from the access of af air is one of the important 
features of the design, The trunks may be used as guides if 
desired, but Mr. Franklin’s patent includes several other devices 
for the same purpose, The pacti and simplicity of the 
design entitle it to more attention than many of our readers will 
be likely to bestow on an engine, which may at first sight be 
deemed a retrograde step in steam engineering. Our engraving, it 
will be understood, only illustrates the principle, not details. 





MIDELTON’S DRAWING INSTRUMENT. 

WE illustrate above a very useful multum in parvo instrument 
designed by Mr. Thomas Midelton, which, upon inspection by those 
who use drawing instruments much, will be found to possess many 
good time and trouble saving qualities which we will name, lest 
some may fail to see them at a glance in our engraving. First, 
and most important, is that this instrument when in use may be 


| held perfectly upright at all times, so that in describing a circle or 
| series of circles from one centre the fixed point merely revolves in 
| a little hole made by the needle point, instead of revolving in a 
lesser circle than the one being described, as in the ordinary 
single joint compass, which makes very objectionable holes in a 

| drawing ; the needle and all points are held in their respective 
laces by a little clip, as shown not very clearly in the engraving, 
But which the inventor has well arranged, so that circles from 
#yin. to 2in. in diameter may be described. Second, the star-like 
portion revolves on a central cone, and is held on by a nut and 

| screw to take up wear and keep it tight, having a needle, pen, and 
| pencil part, all of which coincide, so that a circle may be pencilled 
| and inked in at once; the pen also, being used at all times in a ver- 
| tical position, does'not wear the inside nib shorter than the outside, 
| as in the ordinary pen compasses; the number of points in the 
| star part may of course be increased as occasion may require. 
| Thirdly, when the instrument is packed, that is, the star part 
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| taken off and laid under 'the spiral spring, and the handle at the 
top unscrewed and laid beside it, the whole instrument may be 
carried in a pocket case 28in. square, Zin. thick; this, with the 
newly arranged scale and rule now being made for Mr. Midelton, 
will form two useful instruments for many purposes, 
Fourthly, in describing large circles the spiral spring being com- 
pressed by the thumb nut makes it stiffer than is the case with 
other instruments. A great disadvantage to this instrument is 
the slowness of opening and closing from small to large circles, but 
the advantages named outweigh this. The star part is shown 
turned one-sixth of a revolution in the engraving for convenience, 
and is, therefore, not a true elevation of the end view at the left 
hand. The body of the instrument is of German silver, the two 
round bars, joined} by the semicircular piece are of steel, and screwed 
into their places. The whole instrument appears to be well 
arranged as to wear and for use. 





Ir is stated that a steamer of 4500 tons burthen, just ordered 
from Messrs. Steele fand Co., of Greenock, for the Allan line of 
mail steamers plying between Liverpool and Montreal, will be 
of West Cumberland plates. 

BELGIAN Raiis.—The export of rails from Belgium in the first 
eleven months of last year amounted to 118.503 tons, against 
130,693 tons in the corresponding period of 1869. Russia took 
52,000 tons of Belgian rails to November 13'lastyear, as compared 
with 67,000 tons in the corresponding period of 1869. On the 





other hand, the exports to the Zollverein increased last year. 
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In the annexed engraving we illustrate a brake which has been 
tried with much success on the railway at the East Moor, Cardiff, 
belonging to the Marquis of Bute. Inthe engraving the follow- 
ing figures show :—1. Spiral spring. 2. Collar for compressing 
spring. 3. Collar, having a projecting boss, to fit into vertical 
slot of bell-crank lever. 4. Bell-crank lever, to work loose on 
shaft, with a rule joint at A, which allows the horizontal arm to 
be raised in disconnecting. This arm has a small notch cut out of 
the upper edge to receive the projecting shoulder on No. 16, by 
means of which the whole is kept rigid in applying the brake. 
5, Brake lever, has a boss on one side, similar to that on the 
collar 3, fitting into the horizontal slot of bell-crank lever; a 
friction pulley for travelling on lifting lever No. 16 is also fixed 
asshown. The lever works loose on the shaft. 6. Brake block 
hanger, keyed to shaft. 7. Sector, for taking up wear of blocks, 
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THEapparatus employed according to this invention is very simple. 
and itsaction is said to be certainif properly fixed inthe first instance, 
It is self-acting, and when a frost occurs, severe enough to endanger 
the water-pipes, it will immediately act, and by its action wi 
shut off the supply of water and empty the pipes. They are then 
safe from injury. 

In order to shut off the water supply and empty the pipes 





keyed on shaft. 8. Disconnecting lever and rack, fixed at end of 
truck or carriage. Connecting rod andlink. 10. Shaft for carry- 
ing disconnecting levers, 11, 12, and 13, keyed on as shown. 


| 14 and 15. Connecting rods for lifting levers, to have screwed 
| ends as shown for adjusting length. 


16 and 17. Lifting levers to 
be keyed on to shaft. These levers serve to keep 4 rigid when 
pressing on brake lever; a shoulder is forged on one side to fit into 
the notch on top edge of 4, as shown, forthis purpose. 18. Safety 
weight fixed on shaft, for keeping the lifting lever in its place. 
19. Hanger for block shaft. 20. Lever, having a friction pulley 
fixed at one end and balance weight at the other, to be fixed on 
No. 10 shaft. This lever is for disconnecting by a continuous 
chain, 21, 22, 25, and 24, Friction pulleys for chain. 

The action of the brake is as follows : When the tractive force 
ceases the drawbar recedes through the spiral spring, pressing 


against the collar No. 2, and thus, pressing the boss on collar No. 3 





PROTECTER. 
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within a house, certain valves and cocks must be connected with 
them. These will be explained hereafter in describing the illus- 
trations. To make these valves and cocks self-acting they are 
weighted in such a manner that, when left to themselves, and 
unsupported, they immediately shut off the supply of water, and 
empty the pipes. They are prevented from doing this, in general, 
by being suspended from a small tube of glass containing water, 








against the vertical arm of bell-crank ‘ever, presses the long arm 
against the boss on brake lever, and applies the blocks to the 
wheels. To disconnect the brake, the lever No. 8, which is pressed 
down, lifts No. 11, 12, and 13; they pull the connecting rods 
against the levers 16 and 17, releasing them from the notches in 
No. 4, and as 16 and 17 come in contact with the friction pulleys 
on the brake levers they lift these, and thus take the brake off. 
There is also a continuous means of disconnecting by the lever 
No. 20. A continuous chain is fixed at the tail carriage of the 
train and is passed over pulleys No, 23 and 22, under 21 over lever 
pulley, and under pulley 24, which is fixed on the casting carrying 
the above lever shaft (No. 10), the chain thence passes to the next 
carriage, and so on to a winding drum fixed to the foot-plate of 
engine tender. Upon tightening this chain the lever is depressed, 
and acting upon the levers 12 and 13, takes the brake off as before 
described, 


and specially constructed for the purpose, and, so long as there 
is no frost, they remain in this position, and do not interfere with 
the water supply; but when a sharp frost occurs it attacks this 
glass tube, purposely placed within its influence, and freezes the 
water within it, and the water, expanding, bursts the tube. The 
weighted valves and cocks, thus losing their support, immediately 
fall, shut off the supply of water, and empty the pipes. 

The illustrations preceding will show the application of this 
invention in houses :—First, where the water supply is constant, 
and under high pressure; and, secondly, where the supply is 
intermittent, and cisterns are required. 

Fig. 1 represents a section of part of a house supplied with water 
on the constant system, and provided with the apparatus required 
to protect the pipes from injury by frost. A is the water main, 
BL Bthe supply pipe, leading from it to the top of the house, 
and constantly full of water; C, C, C, C are small distribut- 
ing pipes supplying water to each floor of the house. Near 
the bottom of the supply pipe, at D, is shown a double- 
action valve, with its weighted lever in a recess in the wall. 
This valve and lever are shown enlarged in Fig. 2, and a front 
view is given in Fig. 3. In Fig. 2, E is the case of the double- 
action valve, F the weighted lever, supported by the glass tube G, 
and turning on a pivot at H, in the plate which supports the 
valve and attaches it to the wall. In the position shown the 


| valve is open so as to allow the water to pass through the supply 


pipe, but when the frost breaks the glass tube G the weighted 
end of the lever falls and the other end forces up the valve, 
shutting off the supply of water from the main, and at the same 


| time opening an escape for the water in the pipes above, which 





flows out at the aperture K below the valve. 

To make the water flow out more quickly, an air valve is placed 
at the top of the supply pipe,—see Fig. 4. This valve remains 
securely closed as long as the pipe is charged with water by the 
pressure of the water itself, but immediately the escape is opened 
at K the valve is opened by the atmospheric pressure and admits 
air freely into the pipe, and thus assists the escape of the water. 
A small movable iron grating closes the aperture in the wall at D, 
and admits of easy access to the glass tube and lever. 

To obtain water within the house during the continuance of 
a hard frost it is only necessary to lift the weighted lever F while 
the required quantity of water flows through the pipes, and, 
when ,it has been obtained, the lever, being dropped, stops the 
supply again, and empties the pipes. The short Tength of pipe 
below the valve at D, which is always full of water, should be 
covered with a hayband, or otherwise, to protect it from the frost. 

Fig. 5 represents a section of part of a house supplied with water 
on the intermittent system, for which cisterns are necessary. In 
this case there are two distinct pipes to be protected. The same 
apparatus is required as before described for the constant system, 
to protect the supply pipe which leads up to the cistern; and 
additional apparatus is} necessary to protect the service pipes, 
which receive their supply of water from the cistern. 

As before described, A is the water main, B B B the supply 
pipe to the cistern, provided with the double-action valve at D, 
and the air valve at its highest point. The small distributing 
pipes C, C, C, C now derive their supply of water from the service 
pipe, which leads from the cistern, and this pipe is distinct from, 
and independent of, the pipe which supplies the cistern, and can 
only be protected by additional apparatus. To protect it effectually 
it is necessary to shut off the water where it enters from the 
cistern, and open an escape at the bottom of the pipe, and this 
can be done in each case, without requiring any attention, by the 
bursting of a small glass tube by the frost itself. 

In Fig. 5, E is the cistern, with ball cock F as usually applied, 
and G is the weighted valve at the entrance to the service pipe. 
The arrangements are shown on a larger scale in Fig. 6, where G 
is the heavy valve suspended over its seat, at the entrance to the 
pipe, by a small chain H, attached to the lower end of a glass 
tube K, and this tube is suspended by its ay end to the bracket 
L, —_ to the — of y mene 9 a me is ape .- 
as guide rod, whic oo8e rough a ring within the 
pipe, to prevent it from Cees me ed out of its pinee. A ball 
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float M is placed at the upper end of the chain to prevent it from 


sinking to the bottom of the cistern when the glass tube K is 
broken by frost, and the valve G descends upon its seat, and closes 
the entrance to the pipe. Or, in place of the ball float, an extra 
length of chain may be used, the end of it being attached to the 
bracket L. 

To empty the service pipe after the valve G is closed a small 
pipe O (Fig. 5) is connected with it at or near its lowest point, 
and passed, when convenient, through the wall of the house, and it 
terminates in a screw cock, as in Fig. 7. This cock is provided 
with a weighted lever P, and is kept close by means of a glass 
tube Q which supports the lever and is suspended from a bracket 
R (similar to the bracket L at the cistern), and the cock and 
bracket are both secured to the wall plate. When this glass tube 
breaks, by the action of frost, the lever P immediately falls to a 
vertical position, and opens an escape for the water in the service 
pipe. This escape is facilitated by a small air tube T in the cistern, 
which admits air freely to the service pipe below the valve G. 

_ In many cases it will be possible to connect the valve G in the 
cistern with the escape cock at O, by means of a bell wire, and 
thus insure their simultaneous action. Where this cannot be done 
easily, and the cistern is comparatively sheltered, the glass tube 
K may be placed in a small opening cut in the wall (so as to expose 
it more freely to frost), and connected with the valve G by a lever 
and wire. Or, in such cases, glass tubes can be provided for the 
cistern valve, which will breakat a higher temperature than those 
which are applied to the escape coc 

The small length of exposed pipe at O (Fig. 7), and the 
escape cock, should be covered to protect them from frost, and the 
escape cock and lever may be enclosed in a wooden case, or let 
into a recess in the wall, and closed with an iron grating. 

In every case the small quantity of 
water which escapes from the pipes 
can be collected in a tank on the 
grounds if it is thought desirable to 
prevent it from running to waste. 
During the continuance of a hard frost 
water may be obtained in the house 
by temporarily closing the escape cock 
at O, and raising the valve G in the 
cistern. When left to themselves 
again the valve G will close the en- 
trance to the pipe, andthe escape cock 
will run out the water, and thus the 
pipes will be free froin danger. The 
cistern may be replenished, when re- 
quired, by raising the lever of the 
double-action valve at D until the 
requisite supply has passed in, 

Fig. 8 shows the glass tube and its 
mode of attachment. To attach the 
glass tube the loop at one end of it is 
slipped on to the hook A, which is 
attached to the weighted lever. The 
lever is then raised, as high as it is 
free to move, by means of the glass 
tube held in the hand. The upper 
hook B is then passed through the 
other loop of the glass tube and sus- 
pended from the end of the support- 
ing bracket C by a short piece of wire 
twisted round it, and by means of which the adjustment is easily 
made. The apparatus is manufactured by Messrs. Guest and 
Chrimes, of Rotherham. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
— 
THE KITCHEN BOILER QUESTION. 

S1r,—I have just seen the letter of your correspondent ‘‘ Not an 
Architect,” commenting on my sketch of the apparatus you were 
good enough to insert. Passing over the first part of his letter, 
which appears somewhat contradictory, but not calling par- 
ticularly for reply, he asks what will become of the steam 
generated in the boiler in the event of the stand-pipe and feed- 
pipegettingfrozen. ‘The answer is easy ; there is no steam generated 
in the boiler sv long as the circulating pipes to and from the tank 
remain clear, and from the situation they occupy they cannot get 
frozen unless the frost be more severe than anything hitherto 
experienced in this country ; and the body of water contained in 
the tank and boiler is so large in relation to the heating surface of 
an ordinary kitchen range that the temperature of the water is 
never at the boiling point; indeed, the difficulty usually con- 
tended with is to obtain sufficient heat. 

I differ from your correspondent’s statement that ‘‘ nothiug 
worthy of the name of an explosion” has resulted from the sudden 
thawing of a frozen feed-pipe. Perhaps his experience has been 
different from mine, but there are cases where the boiler has 
become dry and red hot, and in such circumstances, should water 
descend the feed-pipe (although the quantity be very limited), I 
am convinced neither an ordinary safety-valve nor the copper 
** bursting plate ” would be sufficient to discharge the volume of 
steam generated. The result of red-hot flues and the opening of 
the feed valve is well known in the case of steam boilers, hence 
the importance of having a good body of water in the tank and 
boiler in question. The stand pipe H will not get frozen so 
readily as your correspondent thinks; it derives quite sufficient 
heat from the tank to prevent that, especially when lagged with 
felt. A safety valve is sometimes fitted to the top of the tank 
but as valves get fast when long disused, a better appliance would 
be a bent pipe in the form of an inverted syphon, containing a 
sufficient quantity of mercury to support the column of water in, 
the pipes, as suggested in the Builder lately. 

I believe that without some intelligent supervision these kitchen 
boilers, like every other contrivance, are liable toaccident, and their 
so-called ‘* self-acting ” properties may be relied on too implicitly; 
but the apparatus in question has hitherto been found to work 
very well, although no one can pretend that it possesses absolute 
safety. 

“Not an Architect” has mistaken the reason of constructing 
the boilers, &c., of copper, which arises from no fallacious notion 
of superior strength, but from the nature of the water supplied to 
this neighbourhood; it is quite free from lime or other saits, and 
when brought into contact with iron boilers corrosion speedily 
ensues. Galvanising is sometimes successful but not always, and 
hence copper has been adopted to overcome the difliculty. 

Glasgow, 14th February, 1871. ARCHITECTUS. 





Srk,—Tue ENGINEER of January 13th is just at hand, and in it 
I read your article on ‘“‘The Great Kitchen Boiler Question.” 
With this you will find a sketch of an arrangement suggested by 
me, which has been carried out in many cases, and in some large 
five-story hotels it has always worked well, and completely cures 
that disagreeable “snorting” noise caused by condensation, It 
consists of two pipes, one within the other, the outer pipe being 
iron and the inner brass; the brass pipe is half the diameter of the 
iron. As the pressur equal in both, I find No. 20 wire gauge 
heavy enough for the brass pipe, the inlet of which is dished and 
covered by a strainer. It be placed directly over the outlet 
of the iron pipe or on one side, both situations being indicated in 
the sketch. With this arrangement the water is receiving heat 
the moment it enters the pipe, and so enters the boiler hot instead 
of cold, which all engineers know to be most valuable, and saves 
much strain on the boiler. Where the water contains impurities, 
to prevent “‘furring” up I place a large chamber at the bottom of 
the iron pipe having a convenient hand hole, so that from time to 
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time the interior may be examined. I think that with this 
arrangement and your suggestion of banking the fires no danger 
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may be apprehended. As I take great interest in all appertaining 

to the generation of steam, you will please excuse me troubling 

you with this letter. JoserH A, MILLER. 
Boston, January 28th, 1871. 
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PIPE JOINTS. 

S1r,—I see in the last three issues of THE ENGINEER a corres- 
pondence on pipe joints ; will you kindly allow me space to state 
that last year I patented a joint which I venture to think will 
meet with the approval of your correspondents, and supply the 
want hitherto felt for a good sound permanent joint. It may be 
termed a lock-joint, as each spigot is perfectly locked or dove- 
tailed into each socket by the running in of the lead, which 
assumes a double-wedge shape so as to prevent the drawing of the 
spigot from the socket, which is the great source of leakage in both 
gas and water mains, It has also the advantage of being cheaper, 
as no priming, no setting up, no joint-holes nor clay fillet are 
necessary, and the lead required is only two-thirds that of the 
ordinary joint, while the elasticity of the joint is at the same time 
preserved. 

It will be seen from the sketch that the plain part of the pipe is 
projected into the socket with a slight bevel on it, the spigot 

1 having a corresponding bevelled 
groove, so formed that when 
introduced into the socket and 
butted against the bevelled 
part, the lead on being run in 
through the “gate” a on top, 
fills up the space and thus 
forms a band of lead of a 
double-wedge shape, which, by 
contraction on cooling, draws 
the bevel parts close, and be- 
comes so tight as to resist 
ordinary water pressure. I 
have tried them with water to 
90 lb. on the square inch, and 
deflected the joint 2}in. with- 
out any signs of leakage. For 
very high pressures it may 
be well, as an additional 

; — security, to leave }in. space 
between socket and spigot for slightly caulking round the joint 
if desired, 

I think this form of joint will meet with the approval of my 
brother engineers, as the slight expense of forming the projecting 
bevel in the socket is amply met by the reduced cost of laying. 

Great Brunswick-street, Dublin, JOHN SOMERVILLE. 

21st January, 1871. 
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Sir,—The communications kindly inserted in your paper last 
month on this important subject, have awakened much interest 
and discussion. The objections to the present system are many, 
and very many are the proposed alterations and attempts in im- 
provements, but itis to be regretted that the qnestion has been 
—— by those having evidently little practical knowledge on the 
subject. 

A tracing of an improvement in “ pipes and joints” has been 
forwarded to me this day, which I annex for reference. Fig. 1 
shows two double spigot pipes, the joint being made by a 
collar instead of a socket, the lead is run into the curved space at 
A, part made on the pipe and part on the collar; the lead in 
cooling contracts on the spigot, making a good joint, it is true, but 
the lead also contracts on its surface next to the collar, and con- 
sequently the collar wili be loose, a very very bad state of things 
indeed; another serious objection to this mode of making joints is 
that as it is impossible to make the ends of the pipes perfectly 
square without turning them, and thus increasing their cost, the 
lead will, therefore, get into the pipe, and the engineer will never 
know when he has a full joint. 

Ifindby measurement that there is as much lead shown in Fig. las 
will make two jointsin an ordinary socket; we have, therefore, double 
the cost for lead, to say nothing of what is lost between the ends of 
the spigots in the pipe; and as a practical man of some years’ ex- 
perieuce, I have no hesitation in saying, the founders will charge 
fully five shillings a ton extra for pipes made on this pattern. 
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To give an idea of the costly nature of this plan of jointing: 
suppose a small order of 200 tons of Jin. pipes, weighing 2cwt. 2qr., 
und we have eight pipes to the ton, equal to 1600 pipes, every 
joint of which cost double the ordinary joint, to which is to be 
added £50, as the extra cost in casting, and this too, for a joint 
inferior to the common lead joint at present in use; the latter 
can be taken out in time, but to remove the joint in Fig, 1 the 
collar must be broken in every case. . 





It is not possible to make a joint tight as shown in Fig. 2, there- 
fore we will not dwell on it. 

To all the very serious objections to the ‘jointing in Fig. 1, I 
have two to add to that shown in Fig. 3: the first is, the sharp end 
of spigot; the second is, if we wish to disengage a pipe, the socket 
must be broken. PRIOR. 





SUSPENDED RAILWAYS, 

Srr,—I have this day sent youa copy of the Melbourne Argus 
of the 14th December, 1870, in which I have published a letter 
called forth by the paper which appeared in your journal of the 

h September, and contributed by Mr. J. B. Fell, on suspension 
railways. I beg you to do me the justice to read it, and if you 
think it worthy of notice, to make such comment thereon as may 
meet the justice of the case. 

I beg to assure you that I first published this scheme in a 
scientific magazine called the “Sydney Magazine of Sci and 
Art,” in December, 1857, and ever since then have tried in every 
way to get it adopted by the Governments of the Australian 
colonies, where railways are so much wanted, but where ordinary 
railways cannot be afforded. 

If itis true, asI always stated, that railways can be made for 
£1000 a mile, then a greater revolution will be effected than took 
place at their first introduction. Isee that Mr. Fell now states 
that £1000 per mile is sufficient, and the weight of his name has 
redeemed my assertion from the ridicule that has been cast upon 
it for so many years, 

You are, doubtless, aware that this plan was first patented in 
1821 by Mr. John Palmer, engineer to the London Docks, and a de- 
scription of it can be found in ‘‘Hebert’s Mechanics’ Cyclopedia,” 
vol. ii., under the head of railways ; but mine was quite an inde- 
pendent invention, and made before I knew anything of them. 

If I have done Mr. Fell an injustice in supposing that my re- 
peated mention of his name in connection with the scheme of sus- 
pension railways suggested this design to him, I shall be very 
sorry, but if it was not so I can only say that it was a most re- 
markable coincidence. JOSEPH DYER. 

December 30th, 1870. 

[It is not necessary to republish Mr. Dyer’s letter to the Argus, 
as it merely repeats what Mr. Dyer says in his letter to us, with 
the addition that he states his belief that Mr. John Blackbourne 
had at his request explained the whole scheme to Mr. Fell early in 
1870.—Eb. E.] 








STEAM PLOUGHING. 

Sir,—In the article on this subject in your last issue two 
systems only are brought into comparison, direct traction and wire- 
rope traction. There is a third system which, I venture to pre- 
dict, will give results superior to either of these; I mean the light 
rope system, in which power is transmitted from the prime mover 
to the cultivating implement by the agency of a rapidly running 
rope of hemp or other vegetable substance. This system provides 
aremedy for the excessive cost and unwieldiness of the wire-rope 
plan, and for the excessive waste of power of the direct traction 
plan. Following in the footsteps of Atzlar, Atkins, and others, 
I have, after many experiments, succeeded, as I believe, in solving 
the problem of steam cultivation. The advantages which I claim 
for my method are greatly diminished first cost, complete control 
of the cultivating implement by the ploughman, no signalling 
being required ; greater portability and diminished weight, the 
strain or tension on all parts of the apparatus, except the cultivator 
itself, being less than one-tenth of what it is with the wire rope 
system ; and lastly, greater adaptability, inasmuch as the apparatus 
may be worked by a fixed engine or by a portable or self-propelling 
engine, or by wind or water power. The advantage of employing 
water power, where available, is very great, but need not here be 
dwelt upon. ALEX. LESLIE. 

Turriti, Aberdeenshire, February 21, 1871. 





Sm,—You have obliged a great many of your readers by intro- 
ducing, through your capital leader about steam ploughing by direct 
traction, a subject of considerable interest. It requires scarcely 
your emphatic appeal to the conscience—somewhat relaxed, no 
doubt, during shows and competitive trials—of engineers specially 
interested in the matter, to make them endorse your opinion that 
steam ploughing is still not what we should like to see it. 

Some progress has been made, as you yourself acknowledge. 
Foundries are not easily kept going to provide a steam plough in 
the neighbourhood with its wants, and ten acre fields are gene- 
rally ploughed in less than a fortnight. But still, speaking broadly, 
the horse plough reigns supreme. When we compare the state in 
which the railway system found itself twenty years after the trip 
of the Rocket, the friends and promoters of steam ploughing 
have some cause to look disgusted. 

Is it likely that the want of startling progress can be found in 
the want of enterprise or engineering skill? Would not the 
importance of the problem, which, we may say, touches the root 
of prosperity of every country, have attracted both after the 
natural laws governing this kind of movement? Is it not 
more likely that the difficulties in the case of steam ploughing 
are not only of a totally different character, but also very much 
greater ; that, for instance, the steam engine by its very nature is 
not adapted for ploughing in the same degree as it is for moving 
heavy loads on rails, that competitive animal labour is more diffi- 
cult to replace on a farm than on the high road, &c.; or have we, 
perhaps, travelled all along in a wrong direction, starting from 
wrong principles? 

It is not my intention to enumerate here the causes why steam 
ploughing is blessed with the slow success due to hard labour and 
perseverance. This fact is fully granted, and explains why again 
and again we are inclined to turn over questions of first principles. 
Is there no other starting point ? Any hint, any attemptin a new 
direction, deserves to be welcomed and encouraged. And the next 
best thing toa new idea—or, rather, the want of one—is certainly 
the revival of «an old one if it is sufficiently forgotten. 

Why, then, should direct traction for steam ploughs not be 
tried again? Theoretically, the scheme has proved over and over 
again to be hopeless. So was the principle of railway locomotion. 
Practically, the railway proved the most startling success in 
modern history. Steam ploughing by direct traction has turned 
out somewhat differently up to now, In England we saw the last 
of it at the Leeds show in 1861. The American experiments in 
this direction have been continued in all manner of shapes up to 
the present day, and the consequence of this, as it appears, mis- 
placed perseverance, is that the steam plough in regular operation 
in the United States are some double sets of English extraction. 
But why not try again? Within the last ten years much pro- 
gress has been made in every direction. Attempts which could 
not but fail in 1860 may be quite practicable in 1871. 

Let us first see why the oid series of experiments and inven- 
tions broke down, without going into any theoretical quegtions, 

The engines simply refused to travel over fields. By hook and 
by crook, and after spending no small amount of time, money,and 
labour in this question, the gentlemen of the wire rope 
pulling honestly and with a will in the same direction, they 

zot sofar. Wind and weather permitting they did travel. But 
then they would not pull! And here the matter ended. The 
fact is, even now, the great difficulty in steam ploughing is not the 
ploughicg but the moving about of the ehgine in wet seasons, 
Seventy per cent. of the still occurring breakages, 90 per cent. of 
the losses of time, nre caused by the disagreeable fact, though 


you have everything in your favour. The engines have nothing 
to pull. The breadth of their wheels frightens the inexperi- 


enced mind. They go beautifully along on a bad country road 
taking their implements behind them, and jump playfully a ditch 
before entering their field, It is early in the day, a somewhat damp 
morning, and the horse ploughs are busily engaged in the next 
plots. Well, you find at once that your wheels go round withouta 
corresponding advance of the engine. The first thing a wise man 





Fes. 24, 1871. 





THE ENGINEER. 


129 








does is to leave the <m pape behind, the next thing is to put 
speed on, and the third is to stick fast for an hour or so. 

Of course, this is not the rule, but it certainly is part of the 
business, and it has become one of the great arguments in favour 
of double engines that there is always one engine to = the 
qther out of ahole. So you get out again, and after very little 
more time your plough works away delightfully between the two 
engines. If it only were seven in the morning instead of 2 p.m! 

Now just imagine how much work you would do, ploughing 
this very field, in this very state, if running across and pulling 
your plough was the regular thing to do for every three furrows 
you draw? 

- You say these engines are hippopotami, and ought to be 

gazelles with snow-shoes. The fact is, Sir, they are worse. 0- 
ever saw a hippopotamus moving about in its native element - 
which is mud — and a ploughing engine in good soft bog, knows 
that I am right. 

But how are we to get the new engines lighter? After all, 
taking in account the power you require, there is not much to be 
done to the old engines. The rope and winding gear, which weighs 
about twenty per cent. of the whole, would be discarded. Steel 
is already employed to a considerable degree, and might still be 
more extensively used. But this naturally would raise the cost 
of the engine, which should be avoided as much as possible. A 
totally different construction may do something, although of 
course, anything like fire engines, which you mention, is out of 
the question, these engines having to work a few hours and to 
stand in a glass house for the rest of their lives. Constructions 
which are admissible in this case would be impossible for a 
honest hardworking ploughing engine. 

It will, no doubt, be proposed to make altogether smaller 
engines. Looking at the question with the most sanguine expecta- 
tion, it will scarcely be contended that the system of direct pull 
will produce a saving of power per acre. So we have to replace, 
say, « twenty-horse-power engine by, say, three seven-horse-power 
engines working independently. The price of this machinery, 
the number of men to keep it going, would at once sweep away 
the pecuniary advantage of the new system compared with the 
old one. It is a truism too old to mention that steam-power is 
cheaper the larger the scale on which it is employed. This was 
the reason why, in spite of innumerable commercial, agricultural, 
and engineering difficulties, the £1600 tackles have made their 
way and are steadily superseding small and cheaper systems of 
wire-drawn steam ploughs. 

Merely increasing the bearing suface of the engine wheels will, 
I believe, never thoroughly overcome the difficulty of adhesion in 
soft and wet ground. You will perhaps not sink in at first, but 
loaded with the smallest possible weight the driving wheels will 
not go ahead on slippery soil, and the action of digging a hole 
must be the unavoidable result. 

The employment of locomotives for direct traction, which is so 
very seducing a simile, is in so far quite a different thing, as the 
rail provides the engine not only with a firm and solid basis to 
act upon, but it at the same time reduces the resistance of the load 
and the duty to be performed to one-tenth of that usually to be 
overcome by horse labour. For ploughing the best rails, the best 
means of providing the engine witha firm grip in the ground, 
leaves always the resistance of the plough in the same state. 

Since Boydell failed to bring his ingenious but somewhat cum- 
brous and noisy movable railway into use, up to the time when 
the world first learned that india-rubber tires were a success, the 
only progress made in the indicated direction was the steady pro- 
mulgation of the great truth that a tire llin. broad will work 
where a tire 6in.' broad will sink in. Mr. Thomson’s success 
with traction engines induced him last year to revive boldly the 
old problem of ploughing. Let us for a moment follow the yet 
short history of Mr. Thomson’s achievements. 

The first results obtained, I believe, in the extreme north of 
Scotland were marvellous. The end of all our troubles had 
arrived, There was nothing like india-rubber. Noiselessless, 
elasticity, greater bearing surface, unlimited adhesion, not to 
speak of durability, cheapness in the long run, not likely to get 
out of order, and similar matters of course. Like the foot of 
the elephant, the india-rubber adapted itself to every unevenness of 
the ground, increasing thus its adhesion almost beyond conception. 
Even deducting some small items, easily explained by the legiti- 
mate enthusiasm of invention, there remained an undoubted 
success, 

Unfortunately this elephantiasis of traction engines did not last 
very long. There was no doubt about the adhesion; everybody 
began to see the increased bearing surface, but the india-rubber 
would not stand it, 

So a chain armour was placed round it for protection. With 
that some of the noise of the old traction engine wheel came back, 
and a good deal of its tendency to slip. Although the bearing 
surface of the new wheel (on hard roads) was considerably 
greater than in thejcase of the iron wheel, it became again at least 
pessible to calculate approximately its adhesive power, which, as 
everybody knows, depeuds theoretically, not from the amount of 
bearing surface offered by the rim. 

Subsequently it was remarked that there was a good deal of 
slipping between the chain armour and the india-rubber, and still 
more between the india-rubber ring and the iron tire of the wheel 
whenever the engine had to pull. The latter proved very de- 
structive, india-rubber being a material perfectly unedapted for 
standing the effects of constant friction against comparatively 
smooth surfaces. This difficulty was avoided in Aveling and 
Greig’s improved wheel, whilst Mr. Thomson at least partially 
overcame it by drilling holes into the iron wheel rim, into which 
the india-rubber is squeezed by the weight of the engine. 

This, I believe, is the present state of the case. If some of the 
very sanguine expectations concerning india-rubber wheels were 
doomed to disappointment, there remains quite enough of sub- 
stantial advantage in Mr. Thomson’s invention to congratulate 
him on his successes. He has given to the world a new wheel, 
which, on ordinary hard roads and even on hard dry fields, is 
superior to the rigid iron wheel for its direct elasticity, its greater 
bearing surface, its somewhat increased adhesion, and its com- 
paratively noiseless action. Its great expense and its very doubt- 
ful durability are drawbacks I do not intend to discuss here. 

But where is its advantage with regard to steam ploughing? On 
soft and frequently slippery soil, with which I have to deal here 
—for it cannot be anybody’s intention at the present time to pro- 
duce a fair weather plough exclusively—the india-rubber wheel 
loses almost every advantage it has on hard ground over the 
rigid iron wheel. Not finding the necessary resistance it ceases to 
flatten itself, the comparatively increased bearing surface disap- 
pears at once, and it mes the most helpless of all wheels in 
existence—a soft yielding mass, turning in a loose, slippery 
material. 

Traction engines, no doubt, have improved in ten years some- 
what ; but I confess I see nowhere a ray of light leading us 
nearer to the solution of the problem of direct plough traction. 
Let by all means self-sacrificing attempts in this direction have all 
the encouragement which they deserve. But we should always 
remember what and how much has been done in the same line, 
unsuccessfully, years ago. Without a radical change in the way 
of propelling engine and implement—say, for instance, by maki 
the resistance of the cultivating implement the very means o 

ropulsion—I do not think that the idea will be more lucky in 
B87 than it was in 1861. R 





LONDON SEWAGE. 

S1x,— Observing the publicity afforded by your journal to mos 
matters connected with the sewage question, I venture on your 
valuable space touching the purpose of the trial of the A. B. C. 

rocess at Crossness. Backed, as this company is, by some able 
irectors, who, with little knowledge, or experience of the process 
themselves, save and except through the bank account, are, in a 





manner, in the hands and guided by the tales of professionals ; it 
readily occurs to those acquainted with the whole affair from first 
to last to ask (1) What object have the Metropolitan Board of 
Works in sanctioning this trial of the South London sewage at 
Crossness to them? (2) What the interest of the ratepayers in 
such trial? (3) Howis it to affect the general question of the 

i of town sewage? (4) What the use of it to the share- 
holders of the Native Guano Company Limited. 

As tothe firstinquiry. If the Board are countenancing this from 
sympathy forthe seeming exertions of the Company in the cause, let it 
be understood ; but why, then, like the Hastings people, don’t they 
purchase the use of the patent for themselves ; and seeing they won't, 
why impose such pitiable stringencies—why such a hard bargain— 
as implied in the speechés of certain of their members? The 
very fact of this estimable Board paying a visit to Leaming- 
ton in much force in July last, under representation that 
this precipitation scheme was perfect, and now listening to 
statements of a further perfection—beguiled by “‘a new patent ”— 
may be looked upon as undecided procedure. In the face, 
too, of the decided special report of the Royal Rivers 
Pollution Commissioners on this same process, their policy seems 
rather aimless and a waste of precious time, they imagining all 
the while that the caution and delay is in the interest of the 
ratepayers. 

What is the ratepayers’ interest in it. We are tbld “‘ that the de- 
cision of the Board to give the Company this species of trial seems 
perfectly reasonable and in ae ond with the interest of the 
ratepayers.” Supposing “X. Y. Z. British Guano Company, 
Limited,” spring into existence within a week, on as justifiable 
grounds fas the A. B. C. folk, with as glowing expectations, ac- 
cording to their own showing ; under powerful directors, well up to 
their business, possessed of that which can cry up a company, 
advertise their no connection with any men of the hour, experts— 
but a substantial affair, with a cleaner bill to show than some 
others on the same behalf, would opportunity of trial to them 
also be in the interest of the ratepayer? Or, supposing the whole 
of the schemers denominating themselves dealers in and purifiers 
of sewage water were to apply to be provided with a like quan- 
tity of sewage, “ half a million gallons ”—their word--as manure 
makers, or whatever else, being, they say, 2s good as the A. B. C. 
Company’s, and that any notice or report of their system by the 
Rivers’ Pollution Commissioners is as little worth as the paper it 
is printed on), on the same grounds it must be in the interest of 
the ratepayers to supply them with a quantity each to operate on. 
This being,proved, the best course then for the Board, practically 
and not problematically, would seem to be so to provide fo each 
and all such professors, whether of native, British, or any other so 
called guano, at a certain charge, reserving the efiluent water for- 
transmission into the country for irrigation purposes. 

Then as to the question of the sewage of inland or other 
towns, the disposal of sewage of towns situated on coast side 
and estuary, or ebbing and flowing river, is little guide for towns 
whose river water always runs one way. We were told that the 
Leamington old lime process arrangements are not suited to the 
A. B. C. system, and to come to Hastings to see the process in 
perfection there, as inaugurated by all the formality of a dinner. 
But look at it now, and since that terrible catastrophe which 
cost so many lives, in a manner abandoned, and all the costly 
machinery, &c., placed under a watchman. The truth is the 
Metropolitan Board, or any other board representing towns or 
cities, may never have such another opportunity of seeing into 
this process, as exemplified at Leamington as a means of dealing 
with their sewage as a whole. There they can see what can be 
done with and without the almost overpowering of storm water, 
the manipulation and drying of the precipitated mess, either by 
exposure or by the expense of heat, not forgetting the nuisance 
arising therefrom. To try to carry out avy experiment on the 
scale intended at Crossness, to be applicable fora whole town 
sewage, is simply idle. 

The chemica] part of the process is not the most difficult ; it is 
the mechanical part. We hear little of it—no ‘new patent” for 


it; only the precipitating agents cheapened—a very doubtful step 4 


indeed, seeing that sewage matter as a dry manure, with its large 
proportion of sand, must be none the worse for an amount of 
fertilising ingredient added to it. 

What is the use of the trial tothe A. B. C. shareholders. 
The company should not listen to the reducing the strength 
of the precipitate. The trial is strictly as to the worth 
of their product as a saleable manure, and they ought not to stint 
it of as much good matter as they can afford. The company may 
never have such another opportunity as they have at Leamington 
of convincing the public of the advantage of their system ; it was not 
the place that was at fault but the process. What of the so-called 
centrifugal mud dryer, with its deadly nuisance on exposure, but 
for the large divided tank accommodation there to lessen its evapo- 
rating area? What of the manure made and sold from Leuming- 
ton last year, and what the yield at present? Perhaps the share- 
holders are told that it is all experiment, but do they stipulate to 
have their money returned if it fail? The experiment at Cros 
cannot in any way be a precedent for them to prosecute 
process elsewhere. At Crossness there will not be the annoy 
and dread of storm water to deal with. They simply have 
the ration of 500,000 gallons served out to them, and though 
better for the company as clarifiers of water that they get 
it as early in the morning as possible, sewage then being com- 
paratively clear, and which after being operated upon, the top 
water pumped or let off till it comes thick, and this thick stuff or 
precipitated mess raised and removed to heating plates to be dried, 
the tank or receiver is cleared for next day’s allowance, all of 
which, weather permitting, there is nothing to hinder any such 
company undertaking with a weekly pay bill of £35 to £40. An 
average discharge of sewage for one day at Leamington produces 
about 14 tons of dry matter, so that the experiment is really not 
worth trying in a pecuniary sense. 

So far as the benefit to be derived from the experiment is con- 
cerned it is very useless, and not what might be expected of a 
leading board such as that of London to entertain. Suppose, bya 
stretch of imagination, the experiment ended, what would be their 
course were it concluded to the best advantage? This would be as 
much a riddle for the board then as their trial is ‘‘a leap in the 
dark” now. A.5. C. O. T. 









WATER FROM THE CHALE. 


Sir,—From the prominent part that I have taken for the last 
thirty-two years in well sinking I have naturally taken the 
greatest interest in this branch of engineering, and having noticed 
your article on the supply of London from the chalk formation, 
and also Mr. Homersham’s letter in your last number, 1 am induced 
to offer my humble opinion as to the correctness of the inexhaust- 
able supply from the chalk. The only apparent reason that there 
can be any doubt on the subject is the very small bore holes that 
have been hitherto sunk into the chalk. The largest bore holes in 
London and its neighbourhood are but 15in. Now this diameter is 
so small that a very limited result could possibly be attained. It 
is possible with such a machine as mine, or Messrs. Mather and 
Platt’s, to sink bore holes of 4ft. in diameter through the chalk 
into the greensand, and so get the soft water from this source, 
and until this is done we have no actual data as to what might be 
done in this direction. All that is really known is that the 1din. 
hole at Plumstead yields as much water as the engine can 
possibly eae out, and there are many wells in London that 
supply that is demanded of them. Ther why not test the 
matter at once, and supply London with water of a known quality, 
and do away with the horrid liquid now supplied to its inhabitants? 

Ipswich, Feb. 21st, 1871. R. ALLISON. 





THE Soeus Cnet says that Staines Bridge will be formally set 
free of its tolls to-morrow. 


Art the annual meeting of the proprietors of the Midland Iron 
Company, Limited, at Rotherham, the report, declaring a dividend 
of eighty per cent. on the paid up capital of the company, was 
unanimously adopted. 

A Port oF Inrerest.—Tae SNIDER RIFLE IN THE FRENCH 
ArMy.—A point of considerable interest to the gunmakers of Bir- 
mingham has been started for public discussion by there having 
been found amongst several thousand stand of arms which were 
taken by the troops of Prince Frederick Charles rifles marked 
with a crown and with the words “* Tower, 1870.” These weapons 
the Germans maintain must have come direct from the English 
Government stores. This conclusion every gunmaker of expe- 
rience will, of course, ridicule. One of the trade explains:—‘* It 
is a very common practice in Birmingham to put the word ‘Tower’ 
and the date of the year on military arms, instead of the name of 
maker.” Our correspondent saw recently at the Custom House 
many hundreds of Birmingham made Enfield muzzle-loading rifles so 
marked which had been sent to Americaduring the Confederate war. 
and were impounded at the Custom House on theirrecentre-shipment 
here from America. There can be little doubt that the so-calleu 
Government Snider which excited the anger of the Prussians at 
Versailles was an ordinary trade made Birmingham gun. Although 
ordinarily our Government have frequent public sales of unservice- 
able arms, we know that they have most scrupulously abstained from 
selling any during this war, the last sale that was held being in 
November, 1869. Another writer states that he has seen hundreds 
of rifles of Belgian and other makes sold in Japan as ‘* Govern- 
ment rifles,” and these with the crown and Tower, date, &c., en 
régle. In China, and even in New Zealand, arms of foreign make 
have been found with the ordinary British marks forged upon them, 
The “‘ turn out” of the arms is the only real test. Any person 
well up in the matter may easily detect the difference, especially 
in the finish. 

Royat Unitep Service InstituTion.—Last Monday night, at 
a meeting of the Royal United Service Institution, Admiral Sir 
George Kose Sartorius, K.C.B., presided, and a paper was read by 
Captain Selwyn, R.N., in which he criticised the present system 
of economy in naval matters. He said that it is false economy to 
obtain cheapness in first cost at the expense of elficiency, and 
more especially is it false economy to cut down votes for experi- 
meuts on a small scale. In the English navy at the present time 
only balf the true evaporative power of which our fuel is capable 
is ever obtained in practice, yet numerous merchant steamers have 
been running for years, developing just twice as much mechanical 
power from the same fuel. H.M.S. Briton obtains this large 


amount of power from her fuel, for she burns less than 2 lb, 
of coal per hour per nominal horse-power. ‘The improvement 
which effects this saving of coal is known as the compound engine, 
in which a pressure of steam of about 80 1b, instead of 25 1b, to the 
square inch is employed; there is so much beat in steam at 
the former pressure that it can be used twice over. He knew of 


another invention which would effect a further saving of fuel and 
permit the abolition of boilers but not of furnaces. He thought 
that sufficient importance was not attached by naval men who : 

engineers only to the value of wind as a motive power; | 
seen a model propelled right in the wind’s eye by wind power, 
strange as such an assertion might sound to those who did not 
know the laws governing the application of such power 
turning of a propeller. A speed of two miles per ho 
windward, may be obtained in this way. He thought th 
experiments were necessary to determine the 
hydraulic propulsion. Atthe close of the reading of the paper 
1 discussion took place, in which Mr. Andrew Murray, Captain 


to the 







real value 








Scott, Captain Moncrieff, and others took part. Several of the 
speakers expressed the opinion that further experiments in 
hydraulic propulsion ought to be made to obtain accurate data as 


to its real practical value. 








CHEMICAL Society, Fes. 16rH.—Professor Williamson, F.R.S. 
president, in the chair. The following gentlemen were elected 
fellows: W. D. Herman, W. W. Houlder, G. Lockyer, jun., W. 
J. Lockyer, J. E. Mayer, R. Meldola, M. M. P. Muir, W. J. 
Reynolds, W. Smith, T. E. Thorpe. The following papers were 
read: “On the Production of Wood Spirit,” by E. T. Chapman, 


The author began by remarking that the ditiiculties of obtaining 














correct information regarding this production are very great. The 
manufacturers are too jealous to disclose their ** ts. The 
woods chiefly employed in wood-distilling are oak, beech, birch, 


thorn, crabb or apple, hazel, aldei, andash. Great preference is 
given to holly and yew, whilst poplar, elm, and the whole of the 
coniferous growth are avoided. The ovens cr retorts are of various 
forms, and either of cast or of wrought iron, protected outside by 
brickwork against the dire effects of the fire. The condensers, of 
iron or copper, are constructed so as to permit the ready passage 
of very large volumes of gas and to admit frequent cleaning. 
The temperature at which the distillation is conducted influences 
the amount of the products ; as a rule, greater heat yields more of 
the so-called naphtha, and a lower temperature more acetic acid. 
The liquid products of di ion, which form two layers, are 














differently treated accor ject the manufacturer has 
in view. After having 1 thy description of the various 
products obtained in wood-distilling, the author went on to say 
that some easier more exact methods of estimating the com- 





mercial values of the various products ought tojbe introduced. “On 
the Etfects of Pressure on the Absorption of Gases by Charcoal,” 
by John Hunter. Very numeious experiments lead to the obser- 
vations : First, that the amount of absorption increases with the 
pressure to which the gas is exposed; and, secondly, the same 
change of pressure produces about the same amount of increase in 

i f gas absorbed. ‘*On the Solubility of the 
in Water holding Carbonic Acid,” by E. 





Waring » 
Gas-Licutine By Execrricity.—At the close of one of the 
recent Friday evening meetings at the Royal Institution Mr. 
William Ladd, the philosophical instrument maker, of Regeut- 
street, exhibited a part of the apparatus which he has made to 
light the gas in the Royal Albert Hall of Arts and Sciences by 
electricity. The gas jets in the hall are high up in the roof and 
disposed in clusters of twenty-one jets each; there are 180 of 
these clusters, making a total of 3780 jets to be lighted. The 
clusters radiate from the centre of the curved roof to near the 
walls of the building, and each radiating ‘* spoke,” if so it may be 
called, is made up of a row of six clusters, containing in all 126 
jets. The clusters will be lit six ata time, consequently induc- 
tion apparatus powerful enough to give six sparks at a time has to 
be used; the coil which will be used by Mr. Ladd contains four 
miles of wire to produce the secondary current, and the primary 
helix consists of a very few yards of thick wire. A Smee’s or a 
bichromate of potash battery will be used. A commutator with 
thirty terminals is connected by wire with the thirty radiating 
rows of clusters in the roof, and a little wheel at the end of a 
lever arm is made to run round so as to complete the electrical 
circuit through all the thirty terminals in succession. The result 
will be that all the 3780 jets in the roof wili be lit ina small 
fraction of a minute. The spark which ignites the jets in each 
cluster is produced between two platinum terminal points. Mr. 
Ladd has contracted to execute the task assigned him to the 
satisfaction of Professor Abel, of Woolwich Arsenal. As there is 
no difficulty in making apparatus to light large numbers of gas 
jets at the same time the question of lighting street lamps in this 
way is only one of expense, and the chief outlay would be in the 
insulating wires and their protecting pipes. Portable induction 
apparatus could easily be made so that a lamplighter standing 
where several streets intersect could send induction currents and 
see whether the spark failed to light any one of the lamps within 
| view. Although this is practicable it isdoubtful whether the plan 
could be made to work in a less costly manner than the present 
| system of lighting by hand. The most convenient method of 
| lighting a large number of jets in the high roof of a public build. 
ing is certainly the electrical plan. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rua de la Banque. 

BERLIN. -Messrs. A. AswEeR and Co., 11, UVntre den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

po ge ee gd Diirr, Bookseller. 

8ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 





TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform ci ndents that letters of inquiry addressed to ihe 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Letters addressed as below have been returned tous through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-gieen Mill, Holbeck, 
Leeds; Mr. C. H. Vincent, 23, Windsor-street, Liverpool; Mr. N. W. 
Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 
Mr. G. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. E. B. Julian, Evesham; Mr. T. Morley, 
42, Castle-street, Carlisle; Mr. G. Clayes, 99, Collingwood-street, London; 


r. R. Andrews, Stapleton-road, Bristol; Messrs. Cubitt and Collin, 36, 
Parliament-street, London; Messrs. H. Mackenzie and Co., North London 
Ironworks, Islington, London, N.; Mr. W. Hardwick, 44, Union-street, 


Greenheys, Manchester; Mr. J. C. Norman, 96, Great College-street, London, 
N.W.; F. W. Turner, Leighton Buzzard; Mr. J. M. Curzon, iron merchant, 
Chester. 

G. H. R.—We shall see to the matter. 

H, A.— You will find the article to which we fancy you refer, in our impression 
Sor February 26th, 1869, page 156. 

C. B.—The Lords of the Admiralty were quite right ; your proposal was 
unbusinesslike and absurd. 

E. C. C.—We never express any opinion as to the pecuniary value of patents, 
or the best means of disposing of them. 

G. O. Wecould not possibly give you the rules here, they would occupy too 
much space. See Bourne’s ‘‘ Catechism of the Steam Engine.” 

W.—It would be a pity to further complicate a compler subject by pro- 
posing the adoption of a new and comparatively untried motive power. 

LocomoTive.—(1) Yes, dozens of plans has been patented. (2) Certainly 
not. (3) Magnetising driving wheels hes been tried. Various devices 
have been proposed and tried for cleaning rails such as blowing steain on 
to them. 

F. D. V.—Not to our knowledge. There are plenty of engineering books 
published at Berlin, and circulating in Belgium. Whether any of these 
would suit your purpose or not, however, we are unable to say. 


PITCH CHAINS. 
(To the Editor of The Engineer.) 

S1r,—I shall be obliged if any of your numerous readers can favour me 
with the address of makers of accurately pitched chain, such as is used 
for Weston’s patent pulley blocks, sizes from jin. to Sin. c 

Lincoln, February 17th, 1871. 





CORE STOVES. 
(To the Editor of The Engineer.) 

Sir,—I shall be glad if any of your readers can inform me if steam 
pipes have been successfully applied to the heating of a drying stove for 
drying ironfounders’ moulds and cores; if so, what proportion of, say, 
4in. pipe would be required for each 100 cubic feet of space steam at 
800 deg. Fah.? OLD SuBSCRIBER. 

Dumfries, February 20th, 1871. 





MEETINGS NEXT WEEK. 

Tue InsTITUTION oF Crvit EnGinrers.—Tuesday, February 28th, at 
8 p.m.: “An Account of the Basin for the Balance Dock, and the 
Marine Railways in connection therewith, at the Austrian Naval Station 
at Pola, on the Adriatic,” by Mr: Hamilton E. Towle. 

RoyaL Untrep Service Institution. — Friday, March $rd: “The 
Franco-Prussian Campaign of 1870, down to the Capitulation of Sedan, 
September 3rd,” by Lieut.-Colonel E. H. Clive, M.P., Grenadier Guards, 
Monday, May 2nd, at 8.30 p.m.: “‘On General Principles of Naval Orga- 
nisation,” by Captain J. C. R. Colomb, Adjutant Limerick Artillery 
Militia. The fortieth anniversary meeting will be held in the Lecture 
Theatre of the Institution, on Saturday, March 4th, at one o’clock. The 
chair will be taken by the Hon. Viscount Halifax, G.C.B. 


Tue Enctneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
: Srom the office on the following terms (paid in advance) :— 
Half-yearly (including doublenumber) ..  .. £0 14s. 6d. 
Yearly (including two double pn « co of £1 Oa, Od. 
If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission atroad. 
Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Kiche; all other 
letters to be addressed to the Editor of Tae ENGINEER, 163, Strand. 








DEATH. 
On the 23rd January, at Lahore, in his thirty-second year, Corrie 
Reeve Taompson, Esq., C.E. (Indus Valley District), younger son of the 
Rev. James Thompson, formerly of the Free School, Culcutta. 
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THE GOVERNMENT BILL ON THE METROPOLITAN WATER 
SUPPLY. 

THE bill to amend the Metropolitan Water Act of 1852 
has just been printed. Originating in the department of 
the Board of Trade, this measure is now transferred to the 
Home-office whither Mr. Shaw-Lefevre has lately been 
removed, and whose name appears on the back of the bill 
in company with that of Mr. Secretary Bruce. According 
to the preamble, the object of the bill is to amend the Act 
of 1852, “and to make further provision for securing to the 
metropolis, and to certain places in the neighbourhood 
thereof, a constant supply of pure and wholesome water.” 
The bill may be generally defined as one which enlarges 
the power of the Home Secretary and the Metropolitan 
Board of Works. The provisions for introducing a constant 
supply are in principle much the same as the 15th section. 
of the Act of 1852. By that section it was provided that 
the companies should give a constant service to any dis- 
trict when required by four-fifths of the inhabitants, on its 
being shown that é pipes and fittings in the houses 
were in a proper condition to receive such supply. The 
parliamentary | Committee of 1867, of which Mr. Ayr- 
ton was chairman, reported that the Act of 1852 





had “ failed to secure for the inhabitants the advantage’ 
which they ought long since to have enjoyed, of a well- 
regulated supply of water in their houses for domestic 
purposes.” Still this Committee recognised the necessity 
of minute precautions to prevent waste under the constaut 
system. The Royal Commission on Water Supply reported 
in 1869 “that the constant service system ought to be 
promptly introduced to the farthest extent possible in the 
supply of the metropolis.” But the Commissioners were so 
impressed with the difficulties of supervising a constant 
supply, that they considered “it would be inexpedient to 
contide the great powers necessary for the purpose” to any 
other than a municipal authority. Hence they proposed 
that “the future control of the water supply should be 
entrusted to a responsible public body, with powers con- 
ferred on them for the purchase and extension of existing 
works,” such body also to have the power of levying 
certain rates. ‘This plan,” said the Royal Commissioners, 
“ offers the only feasible means of introducing efficiently 
the system of constant supply, and for securing a com- 
pulsory supply to the poor.’ 

The present bill puts in the hands of the Metropolitan 
Board of Works the power to purchase “the undertaking 
of any company,” by giving twelve months’ notice to that 
effect after the expiration of three years from the date of 
the Act; but no such purchase is to be made without the 
previous consent of the Secretary of State. Why the 
public should submit toa more rigorous power of inspection 
from the officials of the Metropolitan Board than from 
those of the water companies is not quite clear. The pro- 
bability is perhaps of this sort: That the Metropolitan 
Board, being an elected body, would be careful not to 
annoy the public, and would permit a degree of waste 
which the companies could not afford to suffer, the Metro- 
politan Board having power under this bill to make the 
public pay for this kind of luxury by levying a special 
water rate to cover any deficiency in the year’s income. 
The enormous consumption of water in Glasgow is said 
to arise from the tenderness of the local authorities in 
dealing with their constituents, Itis already apprehended 
by some of the London ratepayers that a municipal water 
supply will be a costly one. Thus it arises that the Mary- 
lebone vestry passed a resolution, carried unanimously, 
“That it would be most undesirable to empower the Metro- 
politan Board of Works to purchase up the water com- 
panies.” If this feeling extends itself, the. Metropolitan 
Board will possibly allow its purchasing powers to remain 
dormant, particularly now that the strong hand of Sir John 
Thwaites is no lounger present at Spring-gardens. The 
deceased chairman had the faculty of carrying his point; 
but the members of the board are likely to take care that 
they do not come under another master so firm as he, and 
if they retain this position the board is more likely to be 
influenced by the vestries. Still the water companies will 
fight against the compulsory purchasing clause, however 
willing they may be to allow of the clause which provides 
for purchase by agreement. 

An important and seemingly a practical feature in the 
bill is that which provides for the appointment of a water 
analyst, who is to analyse the water supplied by the 
various companies, and report thereon daily. If the water 
fails to comply with a certain standard of purity, the de- 
faulting companies will be liable to heavy penalties unless 
they can show that the defects arose from accident. The 
bill leaves the standard of purity a blank, and the settle- 
ment of this question will probably prove a very difficult 
one. Power is to be given to the Secretary of State to 
vary the standard “from time to time,” a proposal which 
exposes the companies to considerable risk, Secretaries of 
State being liable to change inmore than one respect. The 
bill also provides that “the water supplied by the com- 

nies shall be filtered effectually according to the best 

nown mode of filtration, to be from time to time appointed 
to be used by one of her Majesty’s principal Secretaries of 
State.” This is clearly another rock a-head for the com- 
panies, filling them with the fear of Mr. Symon and Pro- 
fessor Frankland, gentlemen who are pretty sure to have 
the ear of the Home Secretary. 

As to the constant supply, so far as this bill is concerned, 
itisathing of districts and parts of districts,and the com- 
panies are to give it in such localities when asked for, 
ange proper regulations are complied with to prevent 
waste. The mode of asking varies, and the companies 
may be operated upon in more than one way. “Upon 
complaint made” and “after due inquiry,” the Secretary 
of State may require the companies to give a constant 
supply in any locality if he is satisfied that the water 
supply already given is either insufficient or is ren- 
dered unwholesome in consequence of its being 
improperly stored, the health of the public being im- 
perilled thereby. This seems to be levelled at the state of 
things in the poorer districts. From what we can learn, 
it would appear that the constant supply in the poorer 
districts is a much less difficult matter than a constant 
supply for the wealthier classes. A very simple arrange- 
ment is sufficient in «a poor dwelling; but the 
houses of the rich are so interlaced with water 
pipes, and the consequences of any leak are so 
serious, that the companies naturally dread the diffi- 
culties of taking a constant supply into such property. 
Perhaps a system of valves might be adopted which would 
reduce the maximum pressure; but the cost, in most in- 
stances, would be so excessive, and the public incon- 
venience in regard to the roadways would be so great, as 
to make the arrangement impracticable. Engineering 
questions enter largely into this part of the subject, and it 
seemsto be generally » Meare that pipesand fittings whichare 
strong enough for the intermittent service are frequentl 
quite unsuited for the constant supply. Again, a poe | 
leak is a comparatively trifling matter in the intermittent 
service, as the waste is limited by the contents of the 
cistern. But under the constant supply the leak would be 
perpetual and the waste serious. The constant supply, 
when laid on to urinals, has been found enormously waste- 
ful and singularly inefficacious. A pipe with a bore of only 
one-sixteenth of an inch has discharged at the rate of 





sixty gallons per hour, so that 1440 gallons would thus 
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be consumed in the course of twenty-four hours. A mere 
tithe of this quantity, applied at intervals, will insure the 
cleanliness which is unattaivable by the more costly method. 
Dr. Whitmore has declared that the overflow from the 
present house cisterns has been of immense benefit in 
flushing the drains, The constant service, it is said, would 
be “a dribbling supply,” and the drains would become 
foul. It seems a strange thing to be told, on medical 
authority, that “the constant supply system would be one 
of the worst things the metropolis could have;” but 
the arguments which support that assertion are worthy of 
consideration. A better supply than London now possesses 
is very practicable, and the best way in which the com- 
panies can meet this bill is by agreeing to those improve- 
ments which they so well know how to carry out. 

We have alluded to the powers proposed to be conferred 
on the Secretary of State for the introduction of the con- 
stant supply. Power is also given to the local authority— 
as for instance a vestry—to initiate a request for the con- 
stant service by making application to the Metropolitan 
Board. The Metropolitan Board may also act at its own 
instance. But in all cases the economy of the constant 
service is guarded in a manner which at once proclaims its 
difficulties. We shall probably enter further into the 
details of this measure on another occasion, but these re- 
marks will suffice to show its general character. 


OFFICIAL TESTS OF MACHINERY. 

Ir is a well-known fact that every manufacturer of 
machinery in the world sells only the best machinery made. 
If any doubt respecting this point exists in the miud of 
the sceptical reader, we beg to refer him to the literature 
of catalogues and advertisements. It is not asserted that 
all machinery made by everyone is the best in all re»pects, 
but it is certain in every case, to be the best for an in- 
tending purchaser. Thus, if a steam engine is not the 
most economical in consumption of fuel, it is sure to be 
so cheap that the possible small extra consumption of fuel 
as compared with a more expensive engine, counts as 
nothing atall. The same principle applies all through. If 
the purchaser, to use an old saw, dves not get his value “in 
meal, he gets it in malt.” It is equally well known, how- 
ever, that there is an incredible quantity of bad machinery 
offered for sale; and, as a consequence, certain makers of 
engines, water-wheels, &e., evjoy the confidence of the 
public, not because they sell rubbish, but hecause thes 
do not sell it. It is evident, therefore, that there must be 
a mistake somewhere. Either all makers of machinery 
do not produce equally good wares, or the public of pur- 
chasers are a very obtuse and benighted public. We are 
of those who hold that the public, as a rule, know better 
than makers of machinery what machinery is good for 
them—only, unfortunately, they take some time to dis- 
cover it A great deal of worthless mechanism is disposed 
of year after year for this reason; and pushing and un- 
scrupulous manufacturers find it quite possible to make 
a fortune by trading on the ignorauce or prejudice of the 
unwary before they are found out. It is not given to 
every man to be a competent judge of the merits and defects 
of any piece of machinery; but proficiency in the art of 
selling good, bad, and indifferent machinery at remunerative 
prices appears to be very generally diffused. It is, we 
think, g eatly to be regretted that all, or neaily all, pur- 
chasers of machinery are not competent judges of the 
merits of what they buy, because their ignorance operates 
advantageously for the charlatan and very disadvan- 
tageously for the maker of thoroughly sound and good 
mechanism. Are there no means by which the evil may be 
remedied? Certain employers of power-producing ma- 
chinery in the United States think that there are, and the 
plan they have hit upon deserves serious atteution. It 
might be worth while to introduce something of the same 
kind into this country. 

In the United States the art of puffing has been brouglit 
to a perfection unrivalled in any other land. The scientitic 
press of the United States, with a few honourable excep- 
tions, will insert any statement of advantages possessed by 
machinery if only the inventor or seller of the machine will 
pay enough for the insertion. The editors of such journals 
—and the list of them is a pretty long one—care little for the 
puff oblique or the puff indirect. ‘They go straight to the 
point. If Mr. Ephraim B. Stiggs has a cberry-stoner to 
sell, he can have a leader praising that particular cherry- 
stoner to the skiesif he likesto pay for it. If Joshua P. Riggs 
has a potatoe-peeler to dispose of, an a will be 
assured week after week that the Joshua P. tiggs potatoe 
peeler “ whips all,other potatoe peelers into tits”—always 
for a consideration. What the United States’ scientific 
press leaves undone is done by circulars. Only those who 
have read a genuine Yankee circular can understand the 
real merits and capabilities of this class of literature. 
It seems, however, that it is possible to overdo the puffing 
system even in the States, and an endeavour is now being 
made in Massachusetts to establish some test which shall 
be available to all comers by which the merits and demerits 
of machinery can be ascertained. As we stated at the end 
of the preceding paragraph, this scheme deserves serious 
attention. 

Massachusetts is blessed with a great deal of water 
power; as a result it is a very paradise for makers of 
turbines of all kinds. The turbine gentlemen are strong in 
the matter of circulars. For a long time past there has 
been a rivalry, not only as to who is the best maker of 
turbines, but as to who can write the best circular. Under 
the pressure thus brought to bear, the duty of the turbine 
has been gradually augmenting in Massachusetts ; it has 
risen steadily from 75 per cent. to 98 per cent. ; it stuck 
there for some time—until a new manufacturer came 
~ the scene. He looked with scorn on a duty 
of 92 per cent., and boldly produced, a turbine 
which gave out 185 per cent. of the gross power pro- 
duced by the fall! tt is quite possible that the users 
of water power in Massachusetts, hardened as they 
were to circulars, might have borne without flinchi 
an announcement that a particular wheel Per wn 
100 per cent. of the whole power, but the odd 85 
per cent. were too much even for Massachusetts, and 
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no fewer than 169 “ manufacturers, water-wheel builders, 
millwrights, and engineers,” have petitioned Congress 
for a law to regulate the sale of water-wheels. The 
oa states “that great losses occur from lack of in- 
ormation as to the merits of different kinds of wheels, 
and that the petitioners desire a law by which proper per- 
sons may be appointed to test the merits of motors; and 
any person desiring to sell water-wheels in Massachusetts 
shall, before doing so, furnish one of the inspectors with a 
working wheel of proper size and usual finish to be tested. 
The inspector shall examine and test the same, and give a 
certificate fully describing its construction and merits as a 
motor—the certificate to be produced upon demand to any 
one desiring to purchase one of the wheels so certified to ; 
and to prevent fraud, anyone having purchased a wheel 
shall have the right at any time to call upon an inspector 
to test it, at the expense of the vendor if the wheel proves 
deficient, otherwise at his own. A failure on the part of 
any water-wheel vendor to comply with the above, subjects 
him to a penalty of 100 dollars for each offence. In any 
dispute between parties letting and hiring power, either 
party shall have the right to call in an inspector to decide 
the point at issue, at the expense of the party in error.” The 
proposed plan has been on trial for some little time in 
this State. It is not illegal to test a wheel, and the Mas- 
sachusetts manufacturers have gone in for optional tests, 
as a basis, we presume, for arguing the merits of their 
petition for compulsory tests. We publish in another place 
a report on the subject which has just been published in 
several of the Massachusetts papers 

To us there is much in the plan to commend it. With 
an honest and competent public tester always at work, it 
is certain that in a very moderate space of time every one 
interested in turbiues will know who makes the best. The 
immediate result will be that makers of inferior whe+ls 
will lose their market, while makers of really good wheels 








will obtain all the favour they deserve, The ultimate 
result will be the improvement of the turbine. No one 
can afford to go on manufacturing articles which are con- 
demned by the official examiner; but a man who has taken | 
up the manufacture will not lightly abandon it, on the 
contrary, he will do all in his power to beat his rivals on 
their own ground. If the law in question is passed and 
worked properly, the best turbines ever made will be 
found in a very few years in Massachusetts. Why cannot 
something of the same kind be done in this country? 
Although it is pretty certain that no other nation produces | 
nearly as many steam engines as we do, there is no public | 
test of their merits other than that supplied by the Royal | 
Agricultural Society. It is the fashion to abuse these | 
tests, and it is beyond question that they are in many 
respects objectionable, and could be improved ; but it is | 
not too much to say that they have operated powerfully in | 
improving the portable engine. We assure our readers | 
that the more we think of the action taken by the men of | 
Massachusetts in the matter of water-wheels, the more do | 
we see to commend it to the notice of English engineers | 
generally as a thing worthy of imitation. 


THE SEWAGE OF SOUTH LONDON. 

At one of the ordinary meetings held a short time back | 
the Metropolitan Board of Works announced their in- | 
tention of permitting the Native Guano Company to | 
erect works at Crossness, and try the A. B.C. process | 
of treating the London sewage at their own expeuse. 
Obviously this concession may be regarded from two 
points of view. Some men will be m favour of the 
course adopted, and others against it. Let us make a! 
brief review of both sides of the question. ‘The Native ' 
Guano Company, better known as the promoters of the 
A. B. C. method of treating sewage, have already been , 
before the public and have tried their system in various | 
lozalities. Although they cannot be said to have been altu- | 
gether successful in any instance, they have made, as yet, the | 
best attempt at deodorisiug and subsequently utilisiug sew- | 
age, of all thenumerous similar plans that bave been intro- ; 
duced. This muchis allowed by the Rivers’ Pollution Com- 
missioners, who reported dead against ali these deodorising 
and disinfecting schemes, being of opinion that none of theia 
fulfilled the necessary conditions attendant upon the result | 
of the operations. Many are inclined to consider that the | 
report of the Commissioners, so far as it concerned the | 
A. B.C. process, was somewhat too harshly worded ; but | 
however this may he, there is no doubt that the Native | 
Guano Company have not yet succeeded in accomplish- | 
ing fully the two required results. These are the purifica- 
tion of the sewage to an extent that will admit of the 
discharge of the effluent water into the nearest natural 
yatercourse, and the subsequent manufacture of a valu- 
able saleable manure. It is impossible to suppose 
that had any one of these semi-mechanical, semi- 
chemical processes really effected that which is re- 
quired to be done, and that which they so con- 
fidently professed to do, the Rivers’ Pollution Commis- 
sioners would have attested the contrary. Their attain- 
ments and ability preclude, on the one hand, the idea 
of ignorance, while their position and standing. on the 
other, leave not the slightest ground for indulging in the 
supposition that wilful misrepresentation could have had 
any part in their report. The experiments they were 
charged with conducting, the agents they employed, are 
too searching and unerring to allow of any mistakes occur- 
ring, or, if they occurred, of escaping detection. Analysis, 
with its assistant handmaids, weight and measure, will 
render au account of the minutest fraction of a grain, 
and detect substances which would produce no impression 
on the acutest senses. 

Insomuch as the Rivers’ Pollution Commissioners were 
specially appointed by Government, and the prepara- 
tion of the report of the members involved a consider- 
able expenditure, it may appear rather strange that 
the Metropolitan Board of Works should grant permission 
for the trial of a method which was virtually condemned in 
that report. It might be asked, “ What is the use of insti- 
tuting an authoritative investigation into a subject which 





is of the —— importance to the national welfare, if the 
result of that investigation is to be regarded as adead letter?” 


However strange a proceeding of this character may 
appear to outsiders, no ove wili be surprised at it who is 
aware of the want of harmony and unity which prevails 
among the different branches of our administrative and 
executive departments. It is not by any means an uncom- 
mon occurrence, for one body éf officials utterly to repu- 
diate those measures which are urgently insisted upon by 
another, The A. B. ©, people themselves, as may be 
expected, refuse to accept the verdict of the Rivers Pollution 
Commissioners, They do not, nor could they, deny the truth 
of results arrived at in the report, but they still alleged—for 
the second time it must be borne in mind—that from one 
cause and another the trial was not fair towards their 
system. We have already expressed our opinion on this 
point, and shall not, therefore, now enter into a discussion 
respecting the validity or invalidity of the allegation. 
There is the less reason for touching now upon this portion 
of the subject, for if the Native Guano Company accept 
the offer of the Metropolitan Board of Works, a very short 
time will suffice to set the matter at rest. Whatever 
motive may have actuated the board in according their 
permission for the erection of deodorising works at Cross- 
ness, it will at any rate be productive of good in this 
respect. It is just possible that the Metropolitan Board 
found themselves in the same dilemma in which so many 
of their provincial brethren have beeu placed from time to 
time, and were glad to avail themselves of the same 
resource. A great portion of the temporary favour snd 
apparent prosperity which attended many of these disiufect- 
ing and deodorising schemes, is unquestionably due to the 
fact that they offered at short notice the only solution of 
the difficulty. Even in those instances in which the 
authorities who sanctioned the proceedings did not alto- 
gether believe in their efficacy, yet they were only too 
glad to use them as a temporary expedient, until they 
had time to organise other means of dealing with the 
question. 

But, in justice to the Metropolitan Board, it is right to 
state that, notwithstanding that the report of the Rivers’ 
Pollution Commission was against the A. B. C. process, they 
would scarcely be warranted in refusing th*ir sanction to 
the request. When a company comes before a board with 
an offer to take upon themselves the whole expense, risk, 
and responsibility of a certain scheme which they desire to 
make trial of, some consideration must be given to such an 
ad captandum proposal. The ratepayers have a right to 
be considered, and a project that would even temporarily 
lighten their heavy burdens ought to receive proper atten- 
tion. Itis quite possible that many of these do uot join 
issue with the report of the Commissioners, but are of 
opinion that the A. B. C. process is deserving of another 
trial. For the present the intended operations of the 
company will not have avy effect upon the rates. The 
permission of the board simply accords them the privi- 
leze of erecting premises at Crossness at their own ex- 
pense, and taking some half million gallons of Loudon 
sewave to treat by their method. But, if they should suc- 





| ceed in their object, the subsequent arrangements between 
the two parties would be of avery different character. The | 


sewage, if manufactured into a really warketable manure, 
would become a valuable commodity, instead of being, as 
it now is, a nuisance and a trouble. It would be too 
valuable to be given away to any chauce comer, who 
would consent to deal with it in the same manner that 
numerous bye-products of our manufactories and in- 
dustrial establishments were dealt with years ago, that is, 
taken away by any one who would remove them at his 
own expense. ‘The actual money that sewage in the raw 
state represeuts has, with some slight discrepancies, been 
calculated over and over again by the majority of our 
minent chemists and analysts; so that, after deducting 
the cost of its utilisation—whether that be effected by the 
A. B. C. process, by irrigation, or any other method—the 
balance, if any, would be a clear profit to the proprietors. 
The problem to be solved is to establish such a process of 
utilising the sewage—or, in other words, of converting it 
into a valuable manure—as wili leave some balance after 


‘ull costs have been paid. The reports of the operations | 


at the Lodge Farm, Barking, prove that this has been ac- 
complished when the principle of utilisation of sewage by 
irrigation has been adopted and properly carried out. Too 
much attention cannot be paid to the words, “ properly car- 
ried out.” So much depends upon the skill and care of those 
engaged in sewage farming, that if inexperienced and in- 
judicious persons take the matter in hand they will find it 
anything but a paying speculation. Each crop, each soil, 
demands a special method of treatment, and any attempt 
to apply a universal rule to particular examples will 
eventuate an utter failure. It was but the other day that 
a most promising crop of celery was totally lost on a 
sewage farm through the incompetency and carelessness of 
the person in charge. It was so poor in places that i¢ was 
not worth pulliug but was ploughed in. 

Viewing the subject of the sanction given by the Metro- 
politau Board of Works to the Native Guano Company in 
a broad light, there is no doubt that they have acted in a 
judicious and impartial manner. Unless it were possible 
to predict with certainty the failure of any scheme, it would 
be very hard to refuse the request of the promoters when 
couched in the terms offered by the A. B, C. people. At 
any rate, granting for the moment that the plea of the 
latter, urged against the decision of the Rivers’ Pollution 
Commissioners, is a valid one, it cannot be nuw denied 
that the A. B. C. people have an open field for the trial 
of their process if they choose to avail themselves of it, 
Not only are they permitted to have a fair trial, but they 
are enabled to carry out their operations on a scale which, 
iu point of magnitude, can leave nothing to be desired. 
Crossness is a locality where there is nothing to hinder in 
the slightest degree the full development of their system. 
There is abundance of open space; the only dwellings are 
those of the oflicers and employés of the Board who are 
charged with the superintendence and maintenance of the 
works there, and the sewage is pumped up on the very 
spot where its future treatment is to be effected. There 
is one point in connection with the operations that has not 
been rendered very clear. It is the degree of purity that the 


effluent water is to possess before it is discharged into the 
Thames. Do the Board of Worksintend adheriug tothe stan- 
dard laid down in the report of the Rivers’ Pollution Com- 
missioners, or do they intend to permit of it being departed 
from to some extent? If the foriet we have grave fears 
for the A. B. C. process, as it is incontestable that the 
effluent water discharged into streams daring the progress 
of their operations, has never been purified to the extent 
which has been considered requisite to enable it to mingle 
with the contents of a natural watercourse without causing 
further pollution. Should the inspecting officers of the 
Board, on the other hand, choose to adopt a standard much 
less stringent, it is possible thatthe Native Guano Company 
may be to some extent successful in their endeavours. But 
these are all matters which can be readily and unequivo- 
cally settled in a few months of experiment. If the 
Company accept the permission, the onus of proof devolves 
upon them, and whatever may be the result they cannot 
in future complain that they have not had a fair trial. 


HIGH SPEED WOOD WORKING MACHINERY. 

On Wednesday, the 22nd inst., over one hundred gentle- 
men, interested more or less in the construction and capa- 
bilities of wood-working machinery, visited, by invitation, 
the factory of Messrs. Allen Ransome and Co., King’s- 
road, Chelsea, to examine certain new wood working 
machines recently brought out by the firm. The opportu- 
nities for exhibition afforded t» the makers of wood 
working machinery are not numerous, They are confined, 
indeed, almost exclusively, in England at least, to agricul- 
tural shows ; but the individuals who see saw frames, 
general joiners, band saws, &c., at work under such circum- 
stances seldom belong to the class who really want such 
machines and are likely to become purchasers. There are 
few large farms, it is true, on which a saw bench may not 
be found, and we fancy that it is solely on the 
strength of the saw bench that makers of wood 
working machinery are permitted to exhibit at agri- 
cultural shows tools which have little interest for the 
farmer. Messrs. Ransome and Co., therefore, inaugurated 
a new practice, which we have no doubt will find extended 
favour, when they got up alittle exhibition for themselves; 
and as all the visitors were more or less interested in the 
things shown we have every reason to suppose that the 
results will prove gratifying to the firm. It was, we think, 
difficult for any engineer, whether he had or had not to do 
directly or indirectly with the working of wood, to leave 
Messrs. Rausome’s new trial shop without learning some- 
thing. In one sense there was nothing perhaps excessively 
new to be seen, but there was a great deal of first-class 
workmanship shown, and that is rare enongh in the pre- 
sent day, when machine tools ‘of all kinds are made 
“to sell” by hundreds of tons. Messrs. Ransome 
and Co. have for some time past adopted a principle of 
construction which is almost peculiar to themselves. It 
consists essentially in driving all their wood-shaping 
machines, and many of their wood cutting machines, at an 
excessively high velocity. Thus the fly cutters of the 
moulding machine, which we illustrated in a former im- 
pression, run at not less thau 7000 revolutions per 
minute when the machine is going at full speed ; and the 
reciprocating screws of a new double deal frame make 450 
double strokes per minute. The fact that such high speeds 
can he maintained for hours at a time without the heating 
of a bearing or the failure of any portion of the apparatus 
_is the very best proof that can be produced of excellence of 

design, material, and workmanship. These excessivespeeds 
are only practicable when the machinery is the best that it 
is possible to make. The slightest want of truth in the 
fittings or lack of balance in the rotary portions of the 
mechanism would very quickly bring the whole machine to 
grief. It is certain, therefore, that if the cutters of a 
genera] joiner or a moulding machine can be run at 5000 
| to 7000 revolutions per minute for even an hour without 
; heating or breaking down, the whole machine must be 
| thoroughly sound and good. ‘The high speed is, in a word, 
|a guarantee of excellence. 
We shall not attempt here to describe in any detail the 
| numerous machines exhibited on Wednesday ; we are now 
dealing with the merits of the machiues made by Messrs. 
Ransome, more from the engineers than from the 
wood-worker’s point of view. That the work done 
was excellent is beyond dispute, but work just as good 
may be done by the machines of other makers, though not 
quite in the same way or at the same rate. It is with the 
uality of the machinery that we have to do, and, even at 
the risk of being peer | of making invidious comparisons, 
we assert that we never saw better workmanship better 
put together, or machinery of any kind better designed 
for its intended purpose. Nine machines driven by power 
were exhibited, without counting a very good saw- 
sharpener. One and all were excellent. The only ma- 
chine to which exception could be taken was a patent 
combined timber and deal frame, which was shown 
sawing some very heavy timber into inch stuff. This 
machine appears to be too light for the work it 
was employed in executing. There was a good deal 
of tremor; the log was not held firmly up to the 
saws, and the plummer blocks in which the crank shaft 
revolved, rocked and sprung in a way not pleasant to 
watch. It is possible, however, that this resulted from 
the fact that the machine was not fixed permanently. 
Imperfect foundations are ruinous to saw frames of tbis 
kind driven at high speed. The work done, however, was 
all that could be desired, both in quantity and quality. 

To the other machines no such exception could be taken, 
We were particularly pleased with a double deal frame, 
self-contained and portable, in which one set of saws balance 
the other. The framing of this little machine is cast all in 
one piece. It is consequently excessively stiff and steady, 
rand the perfect balance due to the arrangement of the 
saws in frames, one of which is rising while the other 
is falling, enables it to run at from 350 to 450 revo- 
lutions per minute without sensible vibration. The 
faster it runs the better it does its work. The mould- 
ing machine already referred to is a pretty combination 
of mechanism. It was worth a trip to Ch to see the 
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cutters of the machine running so fast and yet so steadily 
that they appeared like so many rollers at rest. It is not 
very easy to realise what 7000 revolutions per minute 
mean in such heavy machinery. The following figures 
may help the reader’s comprehension. This machine will 
shape mouldings at the rate of about 40ft. per minute. 
Each cutter block carries two cutters,the edges of which 
describe a circle, roughly speaking, somewhere about 6in. 
in diameter. We will take the circumference of the circle 
thus describedas18in, Then, when making 7000 revolutions 
per minute, the angular velocity of the cutters is 126,000in., 
or 10,500ft. per minute. In other words, the points of 
the cutters traverse 119°3 miles of space per hour. They 
run at twice the speed of the fastest express trains. A 
resistance of three pounds only to the progress of the cutters 
will require nearly 1 horse-power indicated to overcome it. 
And yet this machine runs very light, and, notwithstanding 
the considerable diameter of the spindles, there was no 
tendency whatever to heating. Notwithstanding the great 
speed at which the wood is fed through, the work done 
is almost as smooth as if it had been sand-papered. This 
is the direct result of the great velocity of the cutters. For 
each revolution two cuts are made, that is to say 14,000 
cuts per minute, and 14,000 + 40 gives 350 cuts per foot, 
or within a fraction of 30 cuts to the inch. The wood is 
therefore taken off in such thin slices that the surface left 
cannot fail to be smooth, 

Messrs. Ransome also worked an entirely new planing 
and moulding machine, which was only completed at mid- 
night on the 2Ist inst. This machine is extremely solid, 
and heavily framed—it is supplied with two cutter blocks, 
one in advance of the other. Ordinary machines of this 
class have but one block, and the result is that as the stuff 
comes in rough and dirty the cutters are sometimes 
broken, and always dulled in a little time, so that the work 
turned out is rough and imperfect. In the new machine 
the leading cutter block is filled with heavy plane irons, 
which simply “skelp” off the rough dirty outside of the 
timber operated upov. ‘The tinishing cutter is fitted with 
thin irons, easily kept very sharp, as they cut only clean 
wood. The leading cutter spindle makes 5000, and the 
finishing cutter spindle 4500 revolutions per minute. 

It would but needlessly prolong this article to extend 
our description to the remainder of the tools exhibited. 
We have said enough to indicate their general character. 
hey were shown at work ina new trial shed erected for 
the purpose of testing all machines before they are sent 
out, and were driven by one of Messrs. Kausomes, Sims, and 
Head’s excellent portable engines, with the construction of 
which our 1eaders are familiar. It will give some idea of 
the rapidity with which improvements are effected in the 
construction of wood-working machinery when we state 
that Messrs, Allen Ransome and Co. possess vatterns for 
no fewer than 250 various machines, of which they only 
include fifty in a catalogue which constitutes in one sense 
acomplete treatise on wood-working plant, 

We had almost forgotten to mention that Messrs, Ransome 
and Co.showed an exceedingly neat hand machine foreutting 
mitres perfectly true by a single motion of the arm. The 
machine is the inveution of Mr. Shute. We shall probably 
illustrate it in an early impression. 








PRIVATE BILLS OF THE SESSION. 

Bustxess will soon be entered upon actively in the committee- 
rooms in relation to private bills, as it has been already in relation 
to important public questions, notwithstanding that the session 
is as yet so short-lived. The Committee of Selection has been 
appointed, upon whom devolves the striking the panels for the 
committees that are to consider and report upon bills, the 
granting of the bills, the grouping of the bills, and the appor- 
tionment of particular bills to certain committees. The Com- 
mittee of Selection could not, in the nature of the case, have 
the committees at work at this early date. The first batch of 
bills, about 150 in number, was read a first time on the 14th 
inst. Standing orders prescribe that the latest date for 
receiving petitions against private bills is ten days after the first 
reading. That margin is reached to-morrow, the 25th, and before 
that date the committee could not, of course, determine which of 
the bills were to be opposed, and which of them unopposed ; now, 
however, the ground will be cleared, and the committees upon a 
number of bills may be expected to be put to work shortly. 

The first process in private bill legislation, as our readers may 
be aware, is the examination as to compliance with the standing 
orders of Parliament. This duty Parliament, having decreed 
its orders as to Gazette and other notices, deposit of documents, 
and other acts, matters, and things, to be attended to by the 
promoters of private bills, entrusts the examination to two pro- 
fessional stipendiaries—Messrs. Frere and Robinson. These 
gentlemen commenced their labours early in January, and it is 
their duty to report to Parliament whether, in relation to the 
bills passing under their consideration, and to the proofs submitted 
to them, the standing orders have been complied with, and to 
report accordingly to Parliament. 

The examiners have gone through the lists with the exception 
of adjourned and postponed cases, which consisted, for the greater 
part, of tramway bills, the promoters of which were in uncer- 
tainty as to the result of the new regulation touching provisional 
orders from the Board of Trade. These tramway bills have been 
under examination by the examiners during the week. 

The bills have now been apportioned as to the branches of 
legislature in which proceedings have to be commenced. Seventy- 
three bills will be taken first by the House of Lords, and the 
remaining 202, of the 275 in all, will be commenced in the 
Commons. The bills usually assigned to the Lords are not of 
the most important character, or those in connection with which 
the keenest contests are expected to arise ; they also frequently 
embrace bills of a curiously miscellaneous character, a&, this year, 
for instance, including the “ British American Land Company,” 
“ Lloyds,” “ Bradford Church of Saint John the Evangelist,” 
“Royal Exchange Assurance,” “Shaw's Patent (Lining Lead 
Pipes, &c.),” “ Shipwrecked Fishermen and Mariners’ Royal Bene- 
volent Society,” “Short’s Iron Company,” “Stamford Inclosure,” 
“Mining Company of Ireland,” “Presbyterian Church of 
Ireland,” “ Primitive Wesleyan Methodist Society of Ireland,” 
and, it may not be said “the like,” but numerous others very 
unlike these enumerated. The Lords’ bills include twenty-six 
railway, eighteen gas and water, and twenty-nine road, harbour, 
bridge, improvement, and miscellaneous bills. 

It may here be stated that not more than 255 of the 275 
private bills, of which notice was given, now remain on foot. 





In the cases of fourteen bills no appearance was put in before the 
Examiners on Standing Orders, and in the cases of six or seven 
others the bills have been dropped or withdrawn from one cause 
or another. 

The Board of Trade has presented its report to Parliament 
upon the railway, tramway, gas, and water bills of the present 
session. The railway bills promoted by new companies are for 
England twenty-eight, for 315 miles of new line ; in Scotland 
three, for 94 miles ; and in Ireland four, for 51 miles. The total 
proposed capital for this class is for England, £8,018,896 ; for 
Scotland, £1,053,390; and for Ireland, £241,300. In addition 
to these there are eighty bills promoted by existing companies 
which propose the construction of 213 miles of new lines, with 
a proposed capital of £8,172,873, total mileage 673 miles, and of 
new railway capital a total of #17,486,369. The tramway bills 
are eleven for England, with 206 miles ; four for Scotland, with 
110 miles ; and two for Ireland, with 57 miles ; total, 373 miles, 
proposed capital, £4,460,000. For England there are thirty-one 
gas bills ; for Scotland nine; for Ireland one ; proposed capital, 
£1,330,445. The number of bills which relate to the supply of 
water is twenty-six, viz, England nineteen, Scotland five, 
Ireland two ; general total for railways, tramways, gas, and water, 
199 bills. For railways 673 miles, for tramways 373 miles, pro- 
posed share capital £17,556,620, by loans 47,928,344 ; total, 
£25,484,964. Amongst the more important of the railways as 
regards mileage is the Coalowners’ Associated London Railway, of 
seventy-six miles proposed new lines ; the London and Aylesbury 
Railway, for a line from the Aylesbury and Buckingham to the 
Watford and Rickmansworth Railway ; the Somerset and Dorset 
Company propose a line of about twenty-six miles for an exten- 
sion to the Midland at Bath ; the Scarborough and Whitby is a 
new scheme for a line of about twenty miles ; the North-Eastern 
Company proposes several additions to their system in the counties 
of Northumberland, Durham, and York, to the extent of about 
twenty-five miles. In the north the proposed extension to the 
Duke of Sutherland’s Railway from the Helmsdale station to 
Wick, with a branch to Thurso, will run to over sixty-six miles. 
The North-British, Arbroath, and Montrose line is about seventeen 
and a-half,miles. The Windsor, Ascot, and Aldershot line, which 
is likely to excite considerable interest and opposition, will be 
about twenty-two miles in length. The West Lancashire, a new 
company, propose to make a line from Southport to Preston with 
certain connecting lines. 

As regards tramways, the London Street Company petiticn 
for about fifty-five miles of line; the Metropolitan Street 
Company for about seventeen miles ; the North Metropolitan for 
forty-tive miles; the North-East of London for twenty-three 
miles ; the North-Eastern Metropolitan for twenty-three miles ; 
the Paddington, St. John’s Wood, and Holborn, for eleven miles ; 
the Pimlico, Peckham, and Greenwich, for eight wiles ; and the 
Commercial Road (East) for four-and-a-hali miles. For Liver- 
pool eighteen miles of new tramways are proposed ; for Edinburgh 
and Leith, fifty-seven miles ; for Dublin, fifty-seven miles ; for 
Greenock, fifteen miles ; and for the Vale of Clyde eighteen miles. 

The bills relating to railways within the Metropolitan Railway 
district are twelve in number, four of which propose to incorporate 
new companies, the remaining eight being promoted by existing 
companies. In the first class are the Holborn Viaduct station, 
the Euston, St. Pancras, and Charing Cross, the Eastern Metro- 
politan, and the Cannon-street and Broad-street connecting 
(Pneumatic) lines. There is no new bill project which proposes 
to interfere with any square or open space in the metropolis. 
The principal central stations mooted are those on the Holborn 
Viaduct, and for the Euston, St. Pancras, and Charing Cross line 
on the north side of the Strand at Charing Cross. It will be 
seen that there is no scheme for a new communication across the 
Thames, but the Euston, St. Pancras and Charing Cross line 
proposes to connect the London and North-Western and Midland 
systems on the north with the South-Eastern, and ultimately 
probably with the South-Western and others on the south. The 
railway bills will be dealt with in eleven groups, viz. :—Metro- 
politan Railway District; Suburbs; South; South-West ; 
North ; Lancashire and South Yorkshire Districts; Wales ; 
Scotland ; lreland, North and South ; ‘Tramway, Gas, and Water 
bills, will each constitute a group, that is fourteen groups in all. 

Among the bills already introduced to Parliament likely to be 
sent to select committees are the Metropolis Water Bill, brorght 
in by Mr. Shaw Lefevre, of the Board of Trade, and Mr. Bruce, 
Home Secretary. The objects of the bill are to appoint a 
metropolitan authority with powers to purchase the property of 
the water companies, and to provide a constant supply of pure 
and wholesome water, laid on at such pressure as will send the 
water to the highest houses within the districts supplied. 


TEST OF TURBINE WATER-WHEELS. 

As a matter of interest to manufacturers, millers, and 
others, the following report is given of a test of turbine 
water wheels by Mr. James Hmerson, of Lowell, Massa- 
chusetts :-— 

In the summer of 1868 I commenced building dynamometers 
for testing turbine water-wheels, and early in 1869 made arrange- 
ments with the Swain Turbine Company to have a public test of 
the Swain wheel. Circulars were issued inviting all wheel 
builders to compete. The test was announced in the Scientific 
American and noticed by the leading papers throughout the coun- 
try, so that it became generally known, and letters of inquiry came 
pouring in from all parts of this country, many from the British 
provinces, and some from Europe. 

Like other experiments, the first trials were expensive, the 
apparatus was expensive, and owned by several different parties ; 
each managed their own part; and I think the average expense of 
parties testing wheels in 1869 was nearly or quite 2500 dols, each. 
One year’s experience convinced me that such expense was un- 
necessary. Constructing new apparatus throughout, the price for 
testing flume wheels was fixed at 250 dols, for 1870. 

The testing of wheels has been brought to such perfection, that 
should a difference of one-fuurth of one per cent. be found in testing 
the same wheel upon differeut days the cause would be sought for, 
and, what is more, it would be found. For this accuracy I have 
been much indebted to the city water commissioners’ engineer, 
Mr. Joseph P. Davis, and his able and gentlemanly assistants. 
And I would here remark, that if the mere anticipation of pure 
water has such a genial influence as I have found surrounding 
commissioners, engineer, and assistants, the realisation should make 
the people of Lowell remarkable for their good nature. 

Mr. James Bb. Francis’ formula has been used ; and duiing the 
trials of the past season the perfection of the apparatus has enabled 
us to obtain tests that caused us to adwire its exceeding accuracy. 
Tt has. also caused us to speculate as to where all the wonderful 
wheels, announced by cireulars and advertisements to give any- 
where from 90 to 185 per cent , have gone to. While writing this 
report I have about forty ot the ciroulars alluded to before me. 
With two or three exceptions their tables are computed at from 
89 to 98 per ceit., two at 50, and one at 185 per cent. 

Looking over the Philadelphia tests, I find wheels reported as 
giving from 84 to 91 per cent., as though such results were rather 
common than otherwise. In examining the circulars before men- 
tioned I find that many of them report wonderful results as 





having been obtained by a test of their wheel, “‘ The test having 
been conducted by the world-renowned Peter Snooks, Esq., 
hydraulic engineer,” &c.; but it is rather remarkable that in such 
cases the water is so obliging as to be exactly so many mp teen 
on the weir, or in extreme cases, where great accuracy is observed, 
the Lilf of an inch may be reported. In testing here we find that 
the thousandth of a foot makes a perceptible difference in the per- 
centage, and we frequently split the thousandth in measuring. 
When a rule is run down to the crest of the weir, and the dept 
obtained by placing the thumb at the surface of the water, an 
allowance of at Jeast 20 per cent. either way should be made for 
the results thus obtained. ‘‘ Thumb measurements” are not re- 
liable. 


Most of the wheels tested here were tried at whole, three- 
quarter, half, and quarter gate; but there is always more than the 
proportional amount of water used at ** part gate ” tests, because 
many of the wheels would not start with one-fourth of the water 
used at “‘ whole gate.” The speed of the wheel decreases with the 
decrease of the water, if its best percentage is obtained. As there 
is no recognised standard for amount of water to be used with 
fractional or ** part gate,” a report of such would be of little value. 
I propose hereafter while I continue to test wheels to adopt as a 
standard the following proportions for ** part gate” tests: Sup- 
pose, for instance, that a wheel while working with full gate dis- 
charges 1200 cubic feet of water per minute, then use for “ whole 
gate” 1200 cubic feet per minute; for three-quarter gate, 1000 
cubic feet per minute ; for half gate, 800 cubic feet per minute ; 
for quarter gate, 600 cubic feet per minute. With such an under- 
standing reports of “‘part gate” test may be generally useful. 

In answer to the numerous applications for information, a re- 
port of all the wheel tests with which I have bad to do is here- 
with given :— 

LOWELL Trstinc Fiume, 1869, 

Swain wheel, ordinary finish, gives great power for its size, work8 
very economically with partial gate. The tables in the circular 
were computed from results obtained at the tests, and they may 
be depended upon for power or percentage. Lest result obtained 
at test, 82°2 ; tabled, 80. Price, 30in. wheel, 750 dols. 

Two Leffel wheels, finished expressly for the trial; one gave 
2 per cent. higher results than the other. ‘Tabled horse-power, 
52°88; tabled percentage, 89; actual horse-power, as per test, 
41; tabled percentage, 75°2. Price, 304in., 450 dols. 

Sodine Jonval, a very steady-ruoning and substantially-built 
wheel. ‘Tabled horse-power, 45; tabled percentage, 89; actual 
horse-power, as per test, 34; tabled percentage, 75°9. Price, 
30in., 400 dols. Since the test, new circulars issued, tabled cor- 
rectly. 

‘Two Bryson turret wheels, roughly built, ran very steady and 
were easily controlled. Tabled horse-power, 34; tabled percentage, 
89; actual horse-power, as per test, 25; tabled percentage, 721. 
Price, 30in., 375 dols. A larger one was also tested and gave 75'1 
per cent. 

Tice wheel:— Results so poor that no more will be built. 


Tesr aT BELort, Wis., NOVEMBER, 1869. 

Two Houston wheels:—This, like the Swain wheel, gives great 
powerforitssize. Tables in circular computed from results obtained 
by actual test, and they may be depended upon. Tabled at 80 per 
ceut.; highest result, as per test, 82°30. Price, 30in., 400 dols, 
The builders, O. E. Merrill and Co., have a complete apparatus for 
testing their wheels, and any one purchasing a wheel of them can 
have it tested before delivery, and can witness the operation, ac- 
companied by as many hydraulic engineers as they wish toemploy, 


LowELL TesTInG FiLume, 1870. 

J. C. Trullinger, Oswego, Oregon:—Two wheels alike, except 
one had brass buckets. Dischargea top and bottom; both roughly 
constructed. Firat wheel broke down after running twenty 
minutes. Second wheel, best percentage,71; new, no table, 
rated at about 90. 

Stetsen’s wheel, of Uxbridge, Mass.:— Wheel like the Swain, with 
register gate, gave excellent ‘part gate” results. No circulars, 
Best results obtained in percentage, 78°5. Price, 30in., 500 dols, 

Kindleberger, Cincinnatti, Ohio:—Poorly constructed and dis- 
charged too much water to work economically. Best percentage, 
62°5. There is no doubt but what a wheel can be built upon the 
same principle that would give a fair percentage, but it seems 
hardly worth while to double and complicate a mechanical device 
when a single simple device for the same purpose can be made 
more effective at less expense, Price, 30in., 390 dois. 

J. W. Upham, of Worcester, two flume and a serell wheel:— 
The wheels alike. The first flume wheel bound in the case, and 
svon crumbled to pieces. The next was tried and condemned by 
the builder. It gave about 67 per cent., but it was so unsteady 
that the test was unreliable. The scroll wheel, 30in. in diameter, 
was then tried and worked up nearly to 73 per cent. Price, 
200 dols. 

Luther, of Iowa:—30in. scroll wheel. The steadiest wheel 
tested, but the party that entered the wheel thought it defective, 
and another has been furnished which will be tested as soon as the 
weather will permit. Best per centage obtained, 70'4; tabled at 
about 90. Price, 475 dols. 

Wheeler’s, of Sterling, Mass.:—Central and downward discharge; 
did best with central discharge stopped ; ran steady at high speed, 
giving about 70 per cent., but at less speed could not be controlled. 
By some jerky tests, at slower speed, gave 74.5, but they were not 
reliable. Aslight alteration would probably cause the wheel to work 
steadily up to 75 or 76 per cent. No tables. Price, — dols. 

Waldo Whitney, of Leominster, Mass. :—- Tested while slightly 
bound in case. Mr. Whitney claims that the wheel tested was an 
experimental one, as he desigued to testtwo. Tabled horse-power 
under head at which tested, 35°3; tabled percentage, 87; actual 
horse-power as per test, 23°5 ; actual percentage, 63°3. Price, 30in., 
400 dols. 

Houston, of Beloit, Wisconsin :—Tested at a time when the water 
was thick with leaves, which doubtless affected the percentage. 
Best result, 80 per cent. : tabled as per report for 1869. 

Wynkoop, Owosso, Michigan :— Double, or rather two wheels, 
upon the perpetual motion principle. Tabled at 135 per cent, 
The inventor claimed that he could not get his whirlpool right, 
which doubtless accounts for the wheel’sinability to lift 135 1b. of iron 
weights with 100 ib. of water. The inventor’s mechanical abilities 
may be doubted ; his eloquence cannot be, for his strong attachment 
to the master of that science proves his talent in that direction ; 
and whatever he may profess to do hereafter, it can never be 
denied that he has been bound in “‘ green and gold” with the pro- 
fessors. Price, 28in., 400 dols. 


OursIDE TESTS FOR POWER ONLY. 

Chase wheel, Orange, Mass. :—Have tested four different 
wheels, one guaranteed to give 30-horse power, gave 11°8; but as 
a general thing they give avout the power rated, using enormous 
quantities of water. The tables in their circulars are computed at 
about 90 per cent., and the discbarge of the wheel is estimated 
from its openings, but the centrifugal force causes a discharge 
considerably larger than would pass through the wheel when it is 
at rest (ascertained by actual trial). ‘The wheel under favourable 
circumstances gives about 50 per cent. of the power of the water 
used, Price, 30in., 350 dols. 

Whitney wheel at South Lancaster, Mass. :—Tabled horse-power 
under 7ft. head, 66°17 ; actual, as per test, 35°65. : 

Whitney, 4ft. scroll wheel, at C. B., Richmond's Mill, 
Lowell, Mass. :—Guaranteed under 8ft. head to give 20-horse 
power ; actual as per test under 8ft, 5in. head, 11°22. 

Fiv. ivet Blake wheel, at same mill :—Guaranteed under Sft. 
head to give 30-horse power ; actual a pe test, under 7ft. 8in. 
head, 15-horse power. Price, 30in., 195 dols. 

Seventy-two inch Reynolds’ at Williamstown, Mass. :—-Tabled 
under . 3in. head, to give 152-horse power ; actual as per test, 
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76'97-horse power ; nominal percentage, as per table, 95 per cent.; 
actual, about 50 per cent. ; price, 30in., ols. 

Breast wheel, at North Adams, Mass, :—Diameter, 16ft. ; length, 
22ft.; head, 14ft.; best result, 52°67-horse power. 

In my report of the first Houston wheels tested I have alluded 
to the fact that the proprietors have an apparatus for testing 
wheels, &c. I made this remark because, in looking over the forty 
circulars before mentioned, I find no possible clue by which I 
could decide upon the best wheel ; many of those circulars repre- 
sent wheels that are worthless ; yet the very best references may 
be found in them. How sucn are obtained can best be explained 
by the publishers. I have seen my name at the head of the list of 
references in the chase wheel circular. It certainly was not there 
with my consent. 

In conclusion, I would say to the users and builders of motors 
generally that motive power is daily becoming more valuable, 
and progression and improvement should be, and _ is, 
the order of the day. The prevailing idea that sixty per cent. is 
fair economy for a water-wheel, seventy excellent, and seventy-five 
all that can be expected, is an idea of the past. It is true that 
an average of seventy-five per cent. useful effect, under all circum- 
stances, would be good ; but it must be borne in mind that the 
proportional average of a seventy per cent. wheel is no better and 
probably not so good as that of the eighty per cent. wheel; and 
eighty per cent. wheels that are as durable as the cheaper ones 
can now be had at about the same price. Jas. EMERSON. 

Lowell, Mass., Jan. 24, 1871. Supt. Testing Flume. 

The test of turbine wheels, we understand, is to be continued 
further, and full particulars can be obtained by addressing Mr. 
Emerson as above. 


SALE OF FOUNDRY PLANT AND MACHINERY 
My DENNIS PARK FOUNDRY, STOUR- 
BR E. 


Tue Dennis Park Ironfoundry, situate at Stourbridge, Worcester- 
shire, is the property of Messrs. Thomas Webb and Sons, who are 
also extensive glass-makers. The foundry and glassworks are 
adjoining, and the Messrs. Webb having been very successful in 
the glass-making trade, decided to sell their foundry plant and 
adapt the premises for the extension of the glassworks. The sale 
took place on Tuesday and Wednesday, Feb. 14th and 15th, and 
was conducted by Mr. Edward Cox, auctioneer and surveyor, of 
West Bromwich. Although the sale did not include any very 
massive machinery, a varied assortment of very useful articles 
was disposed of ; and, as arule, the prices obtained were very 
good. he first day was devoted to the sale of the casting boxes 
and a large quantity of scrap. The boxes fetched from £3 10s, to 
£5 per ton, and some of the wrought iron scrap sold for more than 
£5 per ton ; so it will be seen that these prices were extremely 
good. A large quantity of wood and iron patterns were sold, and, 
contrary to the general rule, fetched very fair prices ; it is almost 
invariably the case that they go for little more than the price of 
firewood. We have not given the result of the first day’s sale, as 
the lots were nearly all of a class; but following will be found a 
— catalogue of the second day’s sale, with full criticism. 

OT. 

178. Four loom plates, 15 cwt. 3 qr. 12 1b., £2 10s, 

179, One large square plate, 9 cwt. 2 qr., £1 5s, 

180. Two large loom ditto, 17 ewt. 2 qr., £2 6s. 

181. One ditto square box, 8 qr. 2 Ib., £1 3s. 

182. Ditto housing ditto, 1 ewt. 7 qr., £3 9s. 

183. Ditto square ditto, 19 ewt. 1 qr., £2 17s. Gd. 

184. Ditto loom plate, 4 cwt. 2qr., { £2.15 

185, Ditto ditto, 16 ewt., ae 

186. Ditto coring box, 2 cwt. 2 qr. 4 Ib., 8s. Gd. 

187. Pair of large pig scales, £2 15s. 

188. Ten pair of shot and shell boxes, 5 ewt. 3 qr. 8lb., 17s. 

188*. A cannon-ball making machine, about 1 ton 12 ewt., 
£4 17s. 6d. 

189. Small ditto ditto, 17s. 

189*, Lot of lathe turnings, 5 cwt. 1 qr., 93. 

190. Stall rail and bars, 4 cwt. 3 qr., 16s. 

191. Lot of weights, 8 ewt. 2 qr. 3 lb., £1 11s. 

192. Lot of odd castings, 13 cwt, 2 qr. 12 lb., £1 15s. 

193. Large pipe sweep, not sold. 

194. Swage block and punching machine, 6 cwt. 3 qr., 17s. 

195, Four pit frame shoes, 3 cwt. 1 qr., 13s, 

196. Parts of a winch, 4 cwt. 1 qr., 17s. 6d. 

197. Four ladles and shanks, £2 195. 6d 

198. Three ditto, sciivagaiaiaiass 

199, Gearing for a patent mangle, 7s. 

200. Three cast iron gates, 163, 

201. Iron manger, 11s. 

202. Two pairs wheels and axles, 10s. 

203, Parts of an old machine, 10s. 

204, Winding machine on cast iron standards, £1 17s. 

205, Lot of swarf, 93. 

206. Iron bosh, . .- 

207. Ditto, i Not sold. 

208. Wrought iron tube, £1. [All fair prices, as none of the 
articles were in first class order. ] 

209. Three large bars, £2 2s. 


MACHINERY AND Tools IN YARD AND Founpry. 

211. Loam making machine with rotary action, £2 10s. 

212. Valuable pipe proving machine, £6 17s, 6d. 

213. Large vice, 6s. 

214. Stove and pipe, 19s. 

215. Cupboard, &c., 23. 6d. 

216. Iron cupola, £5 7s. 6d. 

217. Ditto, £8 15s. 

218. A double purchase crab winch with blucks and chains and 
set of legs, £12. 
219. Long pole, 4s. 
220. Air furnace and settings, £14 33. 6d. 
221. Valuable crane chains and blocks, £8. 
222. Do. double crane with traversing gear, chains and blocks, 


, 
e 


223. Large ditto ditto ditto, £18 7s, Gd. 

224, Sundries, £10. [Very good prices, the cupolas were not 
worth half the money as they were nearly worn out, and the cranes 
were of cast iron and light.) 


Fittine SHop. 

225, Two vices, old, 12s. 

226. Stove and piping, 3s. 6d. 

227, Drill claw, pillar and brace, 12s. 6d. 

228, Small pump valve and bye pulley, 16s. [Moderate price as 
these lots were old. ] 

229. A capital vertical drilling machine with 12in. radius plate, 
cone pulley, and bevel gearing, £18 15s. [An extremely good 
price, as the machine is of an inferior make. ] 
aa A glass cutting machine on strong iron bed with screw, 

231, A 3ft. blast fan, £3 15s. 
aa new punching machine with'lever and eccentric cam and 

, £5, 

for same, 2s, 6d. 

233, A screwing and tapping machine, £2 4s, [The fan was 
cheap, but the others are rough and worth no more os 

. A valuable double geared self-acting drilling and boring 
machine with rack motion, swing table, 4ft. Gin. by 2ft. Gin. with 
large horse-shoe foundation plate and bed, a most expensive tool, 
£35. [This went very cheap although an old-fashioned tool. ] 

235, Lot of cutter blocks, 12 ewt. 2 qr., £2 4s, 

, 236. A large valuable boring lathe, with 28in. centre, will take 
in a 9ft. face plate with slotted bed, gear with compound slide, 
rest on bed, hollow bar, and extra rest and plate. Exceedingly 
cheap, rather badly fitted. ] 





237. Large cutter blocks and boring bars, about 15 cwt., £3 9s. 

238. A bright 15in. surfacing and screw cutting lathe on 20ft. 
planed bed, with compound slide, saddle rest, back gear, with 
reversing motion, change wheels, movable poppet, geared for 
turning taper or bevel, with rack and screw full length of bed; a 
most valuable lot, £71 18s.6d. [A very fair tool and honestly 
worth £90.] 

239. A capital back geared 12in. lathe, with rests and poppet 
on wood 28ft. long, a very useful tool, £7. [Inferior and not 
worth more. ] 

240. 33ft. of 2}in. shafting with eight band pulleys, large driving 
—_: nut wheel with plummer blocks, and gun-metal bearings, 

5 108, 

241. 15ft. of 2in. shafting, with two cone speed seven band 
pulleys, plummer blocks, brasses and brackets, £1 4s. 

242. 20ft.of 2}in.shafting, with three band wheels, bevel gearing, 
plummer block, brasses, and brackets, £2 12s. 

243. 18ft. of shafting, with three band pulleys, plummer blocks, 
brasses and brackets, £1 2s. ¥ 

244, 10ft. of 3in. counter shafting, with large cone pulley, two 
nut wheels, large cast iron wall bracket, carriages and brasses, 
£115s. [Moderately cheap. ] 

245. Lot of wheels and pulleys, 6 ewt., 2 qr., £1 2s. 

246. Lot of couplers, cams, brackets, carriages, and seatings, 
15 cwt., £2 18s. 

246*. A boffler, gland carriage and lot of brasses, 11s, 

247. Two boiler pumps, taps, and pipe fittings, Gcwt., £1 3s, 

248. Lot of piston rings and joints, 3 cwt., 8s. 

249. Two wheels and large band pulley, 6cwt. 3 qr., £1 1s. 

250, Packing piston and rod for a 16in, cylinder, 9s, 6d. [Good 
auction prices. | 

251. Lots of drivers, 2 cwt. 2 qr., 9s. 

252. Ditto mandrils and rosebits, 11 ewt. 2 qr., £2 7s. 

253. Ditto steel tools, 2 cwt. 2 qr. 14 lb., £1 17s. 

254. Ditto ditto, 1 ewt. 12 qr. 20 Ib., £1 17s. 

256. Box of steel tools, 8s. 

257. Lot of pins, 3cwt. 3 qr., 13s. 

258. Ditto lathe castings, 7 ewt. 1 qr., £1 17s. 

259. Parts of a lathe, 3 cwt. 14 lb., 17s. 

260. Poppets and lathe rests, 4 cwt.,17s. 

261. Lot of lathe scrap, 7 cwt. 2 qr., £1 4s. 

262. Sundry lathe castings and parts of a small winch, 2s, 6d. 

263. Four cramps and a bob, 4s. 

264. Three 3in. leather bands, £1 2s, 

265, Two each 2in. and 3in. ditto, 7s. 6d. 

266. One 3}in. ditto, £1 7s. 

267. Ditto 44in. ditto, £1 14s, 

268. Ditto 5in. ditto, £2 163. 

271. Gun metal check valve, iron check box with gun metal 
glands and pin, 16s. 

272. Ditto feed valve and seat with cast iron feed box, faced 
flange, gun metal gland, cast iron pillar and balance weight and 
float, 16s. 6d. 

273. Gun metal stop valve and seat, iron stufting box, £3 103. 

274. Ditto safety valve lever and valve boxand weight, 15s. 
[Fair prices, az the lots were worn. ] 

275. Gun metal check valve, and stuffing glands and pin, with 
iron check box and handle. 

276. Gland and pin, lever and weight, float, whistle and pipe. 

277. Gun metal union, stop valve and seat, iron stop box, three- 
faced flanges, valve stock screwed, and hand wheel. 

278. Gun metal safety valve, lever and valve, box weight. 

279. Gun metal blow cock and pipe. 

280. Ditto, ditto. 

280a. An ornamental iron bridge, with palisades, chequered 
plates and girders, 
280B. A 5-horse vertical steam engine, with fiy-wheel, governors, 
and pump. [Not sold.] 
TRON PATTERNS. 

281. Lot of ornamental patterns, various, Sewt., £1 3s. 
oat Ditto bevel and pulley wheel and other patterns, 19 ewt., 

3s, 

283. Bosh patterns and rail ditto, 8 ewt. 14 lb., £1 9s. 

234. Lot of window ditto, 7 cwt., £1 10s. 

Pp Ditto gas pipe patterns and core boxes, 1 ton 14 cwt. 3 qr., 

J 108, 

286. Ditto pump patterns, 11 ewt. 2 qr. 12 Ib., £1 14s. 

287. Ditto rain water pipes, 10cwt. 2 qr. 8lb., £1 163. 

2838, Ditto spout and gutter patterns, 9 cwt. 2 qr., £2 4s. 

289. Ditto steam and water socket, and flange pipes and core 
boxes, 18 cwt. 10 1b., £4 

290, Lot of iron window patterns, 7 cwt. 1 qr., £2. 

291. Ditto palisade patterns, 12 cwt. 2 qr., £2 12s, 

292. Sundry iron ditto, 8s. 

Woop Patterns. 

293. Lot of palisade boards and gate patterns, 12s. 

294. Ditto window patterns, 7s. 

295. Ditto ornamental ditto, 8s. 

296. Punching press ditto and grindstone bosh ditto, 6s. 6d. 

297. Lot of housing and mill train ditto, 19s. 

298. Ditto shear head rails, turnouts, and other <litto, £5 5s. 

299. Breast pipe, nozzle, ditto, ditto, 14s. 6d. 

300. Lot of connecting rods, beam, and other patterns, £4 6s, 

301. Ditto, ditto, ditto, £2 5s, 

302. Ditto, ditto, ditto, 7s. 6d, 

303. Ditto pipe and elbow, ditto, 8s. 

304, to 319. A miscellaneous assortment of engine and other 
patterns in lots. 

Top PaTrern SHOP. 

320. Lot of core boxes and sundry patterns, £1 16s. 

321, Lot of pinion patterns, £1 12s, 

322. Ditto bevel wheel ditto, 6s. 

323, Ditto pulleys and wheel ditto, 7s. 6d. 
324, Large} quantity of core boxes, and patterns for large driving 
wheels, &c., £2 10s. 

325. Ditto valve and engine ditto, 17s. 6d. 

326, Ditto brass and gland ditto, 17s. 

327. Ditto cock and pipe fitting ditto, 14s. 

328. Ditto box part ditto, £1 I3s. 

329, Ditto band and pulley wheel ditto, £1 14s, 

330. Ditto tooth wheel ditto, £1. 

331, Ditto rack and other patterns, for canal company’s use, 12s. 

332. Ditto wood and iron grate ditto, 11s. 

333. to 340, An assortment of general patterns in lots. 

[Much more than the average auction prices for similar articles. ] 











NOTES FROM PARIS. 
(From our own Correspondent.) 

. Paris, Feb. 18, 1871. 
_THE numerous experiments and results produced, during the 
siege of Paris, with gunpowder and explosive compounds have 
been noticed from time to time in the columns of THE ENGINEER. 
M. Berthelot has now collected the results of his experiments 
and observations, and printed them in the form of a memoir, 
which he presented the other day to the Acad of Sci of 
Paris. A short analysis of the memoir cannot fail to be interest- 
ing. The dislocation and breaking force, says M. Berthelot, cannot 
be measured by the projectile force of a powder. In the former 
case the initial pressure is all influential, in the second the whole 
effect has to be taken into account. If we multiply the volume of 
the gases engendered by the t of heat produced we get the 

following initial pressures :— 
For Sportin wder .. ee oe ee oe ee 
ee cers > > il 


B = ae os oe eo “ ee 
», Powder with excess of carbon .. ee pan ++ 219,000 
Thus, contrary to expectation, the lest named powder is the most 
effective for breaking up an obstacle entirely shut in. 











In the second case the resultsare totally different ; the maximum 

force exerted is in proportion to the following factors. 

For Sport wwder .. oe *e oe oe +. 644,000 

pe Mili om ee ee o oe a e. 622,500 

a as’ ea oe ee ee oe ee -. 380,000 
» Powder with excess of carbon .. +s oe e- 429,000 
In other words, sporting and military powder are superior to the 
others in effective mechanical results, especially when the force is 
destined to give instantaneous effect tothe portions of a;projectile 
burst by interior pressure developed in constant volumes. If the 
transmission of the power be made gradually during the progres- 
sive expansion of gases with a variable volume, as in a cannon, for 
example, the effects become complicated, and cannot be extricated 
without taking account of the phenomena of dissociation. 

M. Berthelot recommends particularly the employment of 
powders made with nitrate of soda ; this salt has been employed 
with great success on the works of the Isthmus of Suez, and pro- 
duces marked economy. Unfortunately it is very hygrometric, 
and demands special precautions. It would be well to give this 
subject attention, for this powder is more effective than ordinary 
gunpowder. The powder made with chlorate of potash in the 
following proportions—chlorate, 75; sulphur, 125; charcoal, 
12°5—is very energetic, and more inflammable than that made with 
nitrate of potash ; its effects are more sudden ; it is a breaking 
powder. 


In studying the explosive compounds, chloride of nitrogen and 


nitro-glycerine, he says that when the effects are produced with 
rapidity theshock has not thetimetocommunicate itself to extreme 
solids, liquids, gases, &c., which in that case present to the ex- 
pansion of the gases a resistance similar to that of fixed bodies or 
walls ; thus may be explained the extraordinary effects produced 
by nitro-glycerine or gun-cotton compressed and applied without 
running in open holes, or even on the surface of rocks or pieces of 
iron, Petards of compressed gun-cotton may be placed without 
any preparation before a blockade, or a rock, and will destroy it 
without any tamping. Further, the shock propagated by aliquid 
or solid mass has been shown by Mr. Abel to vary with the nature 
of the explosive compound and the mode of inflammation ; it i: 
most violent when the duration of the chemical action is shortest, 
and when most gas is produced—that is to say, when the initial 
pressure and the heat are greatest ; or, in other words, when the 
greatest amount of work is done in proportion to the weight of the 
explosive compound, 

Nitro-glycerine is reported, and not without reason, to be the 
most energetic of all explosive materials. It dislocates mountains, 
breaks and tears iron, and projects enormous masses. M. Berthelot 
has found that a litre of nitro-glycerine weighing 1 kilo., exploded 
in a cavity completely filled, as in a mine or in a torpedo under 
water, should develope ten times the pressure of the same volume 
of gunpowder. The maximum effect may rise to 900,000 tons, or 
triple that of powder. In practice these colossal figures are doubtless 
not attained. Nitro-glycerine unites the apparently contradictory 
qualities of various explosive materials ; it breaks rocks without 
crushing them like ordinary powder, though with more intensity ; 
finally, it produces great projectile force. Unfortunately it ex- 
plodes with the slightest shock. When mixed with silica and 
alumina it is called’ dynamite, which has, in fact, less breaking 
force than nitro-glycerine, for the heat disengaged is divided 
between the products of combustion and the inert substances, and 
the temperature being thus diminished the propagation of the in- 
flammation is more difficult. A temperature of 374 deg. Fah. is 
required to explode dynamite ; and if the effect is produced by 
the shock of a hard substance or by a fuse the inert materials 
mixed with the liquid partake of the active force and diminish 
its effect. 

M. Berthelot finds the power of gun-cotton only half that of 
nitro-glycerine ; it is not surprising, therefore, that industry pre- 
fers the latter, especially as no previous compression is necessary. 
Attempts have been and are being made toincrease combustion of 
gun-cotten by meansof nitrate of potash, but the mixture is rather 
inconvenient in practice ; and M. Berthelot has not found, theore- 
tically, that the power of the product is increased to an appre- 
ciable extent. 

Picrate of potash does not contain oxygen enough for complete 
combustion, and is, therefore, in practice, mixed with nitrate or 
chlorate of potash. In the former case M. Berthelot finds its 
power to be intermediate between that of gun-cotton and a mix- 
ture of the latter and nitrate of potash; that is to say, that the 
effects produced are far greater than those of common nitrate of 
potash powder; where the picrate is allied with the chlorate both 
theory and practice show that the resulting compound is more 
effective than nearly all the explosive materials known. 

M. Berthelot gives the following table for general reference 
of the relative powers of the various known explosive compounds : 


Sporting gunpowder .. 2. os e+ oe +s oe ee oe 139,000 
Military os we ee co es 66 00 0 


” ee 140,000 

Blasting pe ea ae a ae a 
Powder with excess of carbon... .. +. 2 «+ «+ «+ 219,000 
= »» MNitrateof soda .. .. .. «+ oe oe «+ 194,000 

- » Chlorate of potash .. .. .. «2 «+ ++ 309,000 

~ +» Mitro-glycerine .. .. .. + «+ ee «+ 910,000 
Gun cotton .- «. «+ ce cc cc co co co ce co 560,000 
a » mixed with nitrate of potash.. «- ee 492,000 
700,000 





~ Ke - » Chlorate of potash.. 
Picrate of potash .. .. os «+ «+ 08 of «8 se oe 
~ an mixed with nitrate... .. .. «+ «+ 323,000 
a ~ om » Chlorate .. .. «+ «+ 474,000 

Bazin’s projectiles, with double trajectory, or, in simpler lan- 
guage, which divide after leaving the gun, the parts falling at 
different distances, were tried at the St. Ouen battery from the Ist 
to.the 19th of January, and the results are reported to be as 
follows :—The shells were thrown over the butte d’Orgemont, and 
fell at such a distance that it was impossible to tell their exact 
range; the separation of the rear end, or tail of the projectile, 
took place with precision at the distance fixed. Many of these 
tails were found in the Plains de Gennevilliers, seventy metres 
beyond the river, that is to say, at 5000 metres distance from St. 
Ouen. They were fired from ship guns of 19c. calibre, at an angle 
of 25deg., and buried themselves a yard deep and more after 
ploughing up the ground for thirty feet, showing that the arc of 
the trajectory was perfectly described. While] the rifle shell— 
attaining an increase in velocity and rotation by the separation of 
the end piece of the projectile—falls at great distances, the latter, 
which weighs 62 kilogrammes for the piece of 19c., with the aid 
of a charge of powder, may, with an elevation of 25 deg., be made 
to burst amidst masses of men at 6500 metres distance. 

The full range of the Bazin shell is estimated at 10,000 metres, 
and its effects are said to be well thought of by military men. 
The new shells are equally applicable to all guns, from the 
24c. naval to the field 7 kilogramme piece. Official trials are 

resently to be made with the compound shells at the Polygon at 

incennes. 3 

The assertion of Col. de Beckedorff, and the counter assertion 
of Marshal MacMahon, respecting the use of explosive rifle balls 
in the French army, has caused some sensation here. The report 
of the Colonel and the letter of Count Bismarck to the mars 
dated Versailles, 11th February, have doubtless been published 
in England; but a passage in the latter requires explanation: 
M. de Bismarck quotes an address of the Maire of Paris to the 
maires of the twenty arrondissements, who says that after a skir- 
mish between a company of the 10lst Regiment of National 
Guard and Mobiles in the vicinity of the Hotel de Ville many 
explosive balls were found amongst the Fae The quota- 
tion of this passage against Marshal Mac. on’s assertion that no 
such balls were ever used in the Frencharmy is without point. The 
explosive balls found round the Hotel de Ville were fired by the 
rioters. Had they been ammunition of the French army could 
anyone imagine the Maire of Paris would draw attention to the fact, 
knowing, as he must, that France before a shot was fired in the 
present war proposed and obtained the assent of Prussia that no 
explosive projectile under a certain weight, that is to say, no rifle 
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or other bullet should be used in the conflict. It is astonishing 
that M. de Bismarck should use such a quotation for such a 


purpose. 
*An explanation of the cause of the injury sustained by Col. de 
Beckedorff may be hazarded ; the projectiles used with the French 
mi euses are above the sveenteod weight, and, as described in 
the columns of THE ENGINEERa month ortwo since, these aresome- 
times composed of balls cut into several sections, and then held 
together by means of sulphur. One of these sections may have +A 
duced what the medical attendant of the colonel supposed to be 
the effect of a particle of a small hollow leaden shell. 

The assertion of Marshal MacMahon that no such explosive 
bullets are used in the French army stands uncontradicted, and 
is, I believe, unimpeachable. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 
Grants and Dates of Provisional Protection for Six Months. 
157. Witt1aM Winter, Leeds, Yorkshire, “‘Improvements in sewing 

machines.” —2lst January, 1871. 

205. Ropert Frazer Smiru, Glasgow, Lanarkshire, N.B., “ Improve- 
— obtaining metallic antimony, and in the process employed 
therefor 

207. Wittiam WINDLE PILKINGTON, St. Helen’s, Lancashire, “ Im- 
se aa in apparatus to be employed in the manufacture of 
glass.” 

211. Ernest Wentworth Butver, Hanley, Staffordshire, ‘ Improve- 
ments in attaching door and other knobs and handles to spindles.”— 
26th January, 1871. 

215. Jounx Norract, Bolton, Lancashire, “‘ Improvements in looms for 
weaving.” —27th January, 1871. 

225. JoserH Broap, Dulwich, Surrey, “ A new or improved fibrous 
pulp, and apparatus for the treatment of tan or spent bark, in or 
obtain the said pulp.” 

227. Epwarp Witson ALLIn, Glossop, Derbyshire, ‘‘An impruved com- 
"position for covering paper, to be used in the place of tin-foil paper.” 
231. Wittiam Cuartes Stirr, Birmingham, “Certain ————— in 

bale ties.”—A communication from Jobn Scott Leng, New York, U 
233. RicnarRD Nicuoxas, Birmingham, ‘‘ An improvement or heal 

ments in the manufacture of the cylindrical boxes or cases which are 

employed for holding the helical or coiled springs used in Snider and 

other gun actions.”—28th January, 1871. 

39. Samuet Ricwarps, Nottingham, ‘Improvements in machines for 

[ain and doubling. ” 

241. James WALKLAND and Joun Unwin, Sheffield, 
acting fountain.” 

244. Witttam Lorpero, Cricklewood, Middlesex, ‘‘The utilisation of 
galvanisers’ liquors.” —3%th January, 1871. 

265. Henry Cummins Harvey and Tuomas Watton, Birmingham, ‘ Im- 
rovements in mortice locks and latches, and other locks and 
itches.” 

269. THomas CoNnSTANTINE Fawcett and WALTER MATHERS SHACKLETON, 
St. Andrew’s Foundry, Leeds, Yorkshire, “ Improvements in machinery 
for moulding and pressing clay or other suitable materials to form 
bricks, tiles, and similar articles.” 

271. Ropert Srewart, Overton Paper Mills, Greenock, Renfrewshire, 

N.B., and JoHn WALLACE, Glasgow, Lanarkshire, N.B., ‘ lmprove- 

ments in machinery for preparing esparto grass and similar materials 

—Ilst February, 1871. 

278. Peter Wi.son, Edinburgh, Midlothian, N.B., “ Improvements in 
bushes for the bungholes ts) casks, and in the means employed for 
fixing the same. 

280. Wituias Husganv, Hayle, Cornwall, ‘‘ Improvements in the con- 
struction of ships of war for the working of guns therein, and in 
apparatus for facilitating the working of such guns, which apparatus 
is also generally applicable for ascertaining the rolling and pitching of 
ships at sea. 

282. Josern Steer, CrisTOPHER and JaMes Freperick LACKERSTEEN, John- 
street, Bedford-row, London, ,, ‘ Improvements in screws and screw- 
drivers applicable to the same.” 

284. Patrick Henry SHarkey, Liverpool, “Improvements in the sus- 
penders of agate scale beams, “and in tools or appliances employed in 
the manufacture of the same.” 

286. ArTHuR THomas Becks, Aston, near Birmingham, “ The utilisation 
of tin-plate scrap iron for certain purposes. 

288. Danie SHARROCKS, Ruthin-street, Salford, Lancashire, “ Improve- 
ments in rivets.” 

290. Joseph Wevtcu and CHARLES Laicnt, Redditch, Worcestershire, 
“Improvements in cases for holding needles, pins, portable mirrors, 
and other articles.” 

292. CHARLES WILLIAM SIEMENS, Great George- street, W restminster, “ Im- 
pr in d cast steel, and in treating iron ores for that 
purpose, as also in the furnaces and apparatus employed.” —2nd 
February, 1871. 

296. Henry Starr, Moorgate-street, London, “An improved buoyant 
mattress designed to serve both as a bed and life-preserver.”—A com- 
munication from Jacob W. Woton, New York, U.S. 

298. WILLIAM WALKER, Manchester, “Improvements in the construction 
of steam pumps.” 

300. SamueL CorBETT, Wellington, Salop, “Improvements in machines 
or apparatus for pulping turnips and other vegetables.”—3rd February, 
1871. 

304. James Hectnsotrom, Oldham, Lancashire, “Improvements in the 
construction of steam boilers and furnaces.” 

306. THomas Bei, WiLt1saM Watton Urquuart, and Josepa Linpsay, 
Dundee, Forfarshire, N.B., ‘‘ Improvements in power looms.” 

308. Jonn Enocu Tysa.t, Birmingham, “‘ Improvements in inlaying or 
ornamenting articles of furniture and panels or surfaces of wood for 
various purposes.” 

310. Witt1am Tate, Cannock, Staffordshire, “‘ A new or improved appa- 
ratus for elev: ating and lowering gates at the mouths of coal and other 
mines.”- -4th February, 1871. 

312. EDWARD Bo 'RSTOW, Horsham, Sussex, ‘‘ A new or improved apparatus 
for li and others to draw elliptical curves and 
re ah geometrical ‘curves and figures with greater facility than here- 





aper 
er to 


*‘An improved self- 








314. WittiaM Henry Samvet, Liverpool, ‘Improvements in continuous 
matches, in binding and extin, ig the same, and in holders or 
cases therefor, parts of which are applicable to similar lighting agents, 
including tinder.”—6th February, 1871. 

316. THomas Wippowsoy, Bolsover-street, Sheffield, 
umbrellas, parasols, and sunshades.” 

318. Epwarp Hutcurinson, Live l, ‘Certain improvements in the 
treatment of wheat, rice, and er farinaceous ins.” 

322. Grorce Henry ELLIs, High Holhorn, London, “ A new or improved 
mode of fitting portable soles and heels to boots and shoes.”—7th 
February, 1871. 

324. THOMAS | Rowan, Glasgow, Lanarkshire, N.B., 
pigments. 

328. Georcr EpwaRD Hansen, West Cowes, Isle of Wight, *‘ Improve- 
ments in spars and gear for yachts and other vessels.” 

330. Josiah Pompnurey, Birming! . “Improvements in combined 
watering cans and garden aoe ”"—8th February, 1871. 


“Improvements in 


“Improvements in 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
7. Martin Benson, South ti ildi London, “‘ Improvements 
in castors for furniture, spindles, and other purposes.”—A communi- 
cation from Francis Alonze Gardner and Hiram Smith Turrell, Danbury, 
Connecticut, U.8.—8th February, 1871. 
352. Str.tmaN Boyp ALLEN, Massachusetts, U.S., “A new and useful 
engine governor.”—A communication from Reuben K. Huntoon, Massa- 
chusetts, U.8.—10th February, 1871. 
362. Wittiam Ropert KE, P London, “An 
improved flyer for Hae —A communication from 





hioilai 





Thomas Mayer and George Chatterton, 7 ten’ X Rhode Island, U.S. 
—l4th February, 1871. 
273. Gzorce Hasectine, South ton-buildi London, ‘‘ Improve- 





ments in telegraphic apparatus and devices in connection therewith 
for — fire and the operations of burglars, and for signalling the 
localit same to police and other stations.”—A communication 
from William B. Watkins, New Jersey, U.S.—14th February, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


536. Witt1am Epwarp Newton, Chancery-lane, London, “ Artificial 
teeth, &c.”—18th February, 1868. 

543. Tuomas Bee.ey, Hyde, Cheshire, ‘‘Keirs.”—19th February, 1868. 

575. RicHarp FENNELLY, Wellington-chambers, London ar, London, 
and Patrick Kenny, Waterford, Ireland, ‘‘Singeing off the hairs, 
bristles, &c., on pigs. >_20th February, 1868. 

579. Cuaniues CocHRan: NE, Woodside Ironworks, near Dudley, Worcester- 
shire, “ Blast furnaces.”—2lst February, 1868. 

88. James CaMPBELL, Founders-court, 7) othbury, London, “ Floating 
docks.” —7th March, 1868. 


537. Josepn Tuompson, Manor House, Camberwell-road, Surrey, and 
Joun Tuompson, Camberwell-green, Surrey, ‘‘ Fastening railway rails.” 
18th February, 1868. 

558. Wrii1am Stuart Guinness, Cheapside, London, “‘ Sewing machines.” 
—19th February, 1868. 

667. Joun Hoimes Bass, Featherstone-street, London, “ Double cans or 
vessels.”—27th February, 1 

540. Witiiam Berrs. Wh: arf-road, City-road, London, “‘ Trade marks.”— 
18th February, 1868. 

560. Lionet Barnet Josers, Upper Norwood, Surrey, “ Wheels and 
tires.”—19th February, 1868. 

566. Pierre Nicocas Goux, Rue de Longchamps, 
human excreta.”—20th February, 1868. 

535. Wituiam Perxkiys, Russell-place, Fitzroy-square, 
Groxce Graincer Tanpdy, Anerly-road, Penge, Surrey, 
electric conductors.”—18th February, 1868. 

545. Joun Kirkianp, Liverpool, ‘‘ Pumps.”—19/h February, 1868. 

553. Wiii1am Rosert Lake, Southampton-buildings, London, “Seasoning 
and preserving wood.”—19th February, 1868. 

592. Wittiam Rosert Lake, Southampton-buildings, London, “ Supply- 
ing type forms in printing presses with various coloured inks for each 
impression.”—22nd February, 1868. 


Paris, “ Disinfecting 


Londen, and 
* Insulating 


Patents on which the Stamp Duty of £100 has been Paia. 


599. Samvuet Biackwe i, Oxford-street, London, “ Apparatus for break 
ing horses.” —9th March, 1864. 


503. JosepH Witson Swan, Gateshead, Durham, “‘ Photography.”—29th 
February, 1864. 
480. CuaRLks Hutt, Birmingham, “ Corkscrows.”—26th February, 1864. 


Notices of Intention to Proceed with Patents. 


2665. Leorpo_tp BeRAL apenas, High-street, Bristol, ‘‘ Attaching stamps 
or labels to letters, 

2672. ADOLPHUS PRANRRURERS, Manchester, “‘ Measuring 
the flow of liquids.” 

2673. ADOLPHUS FRANKENBERG, 
liquids.”—8th October, 1870. 
2676. JonNn Lawson, Wavertree, near Liverpool, 
sheep, and pigs.” 
2681. Samuet Epwarp Asqvuita, Leeds, and Freperic ALEXANDER 

Greenwoop, Bradford, ‘‘ Spinning wool, &c.”—10th October, 1570. 

2685. Tuomas Georce Toisoy, Birmingham, “Saving life and property 
at sea.”—11th October, 1870. 

2693. Epwarp Tuomas HvuGHes, 
sizeing warp threads or yarns of wool, cottun, &c.”— 
from Louis Schénherr. 

2694. James Henry Satu, Southgate-road, Islington, London, 
machines.” 

2699. James CLarkK, Blaina, “ Rolling iron, &c 
2701. Josepu Baker PHILIPS, Kingsland-road, Surrey, 
and stoppers in bottles.” 

2702. JouN Onions, New-road, Rotherhithe, Surrey, “ Self-acting basting 
jacks.” 

ors. Davip Monroe CuiLps, Mark-lane, London, “ Training hops, &c.”— 
A communication from Eduardo Blythe.—13th October, 1870. 

2715. RicHarp Hoipen Davis, Widnes, ‘“‘ Packages or receptacles for 
sulphuric acid.” 

2718. Tuomas Fearn, Birmingham, 

2719. Joan Harcourt Brown, Abbey Mills, Romsey, 
leathe:.” 

2720. Joun Harcourt Brown, Abbey Mills, Romsey, ‘ 
14th October, 1870. 

2724. Wituiam Futctarton Murray, and THom AS Duncan McFARLANE, 
Glasgow, N.B., “‘ Shaping plastic materials 

2725. Davip Greic and Max EyTs, Steam Plough Works, Leeds, “ Plough- 
ing, harrowing, and sowing 'and.”—15th Oc tober. . 1870. 

2739. NonmMaN STEWART WALKER, Liverpool, “ Combined lead and tin 
pipes.”—18th October, 1870. 

2747. James Ropes and Joun James Ricnarpson, Leeds, “‘ Preparing 
and combing wool, jute, &c.” —19th October, 1870. 

2759. Firta GaRsIDE, Hurst Brooks, near Ashton-under-Lyne, “ Planking 
or felting hat bodies.” 

2763. MatTHEW ANDREW MuIR and James McILwHan, N.B., 

“Wrought iron railway sleepers.” 

2771. JoserpH Rvusse.., Dorset-street, London, 
ratus.”—20th October, 1870. 

2773. Hesry HILt Stone, Spark-hill, Yardley, ‘‘ Lined or coloured paper 

” 


and registering 
Manchester, “‘ Cooling or refrigerating 


** Food for horses, oxen, 


Chancery-lane, London, “ Dressing or 
A communication 


“ Sewing 


” 12th October, 1870. 
“Securing corks 


* Raising and lowering weights.” 
“* Manufacturing 


* Leather paper.” 


Glasgow, 





“ Water-heating appa- 


atte. 


2778. Jonn STEPHENS, Keppel-street, London, ‘“‘ Heating and circulating 
liquids.” 

2782. Wittt1am Epwarp Newton, Chancery-lane, London, “Salt.”—A 
communication from J. R. Buchanan.—2l1st October, 1870. 

2894. Ricnarp Bew ey, jun., Uttoxeter, | and Isaac CoTrox, 
“ Grinding colours used by potters, &e.” 

2903. JoserH BREEDEN, Birmingham, “ Self-closing taps or valves.” 
November, 1870. 

2939. ALEXANDER MeLvitte Ciark, Chancery-lane, Lom jon, 
lining.”—A communication from Joel Fales.—Sth Novewber, 

3029. ALLEN Ransome, King’s-road, Chelsea, Lawton, « Gutting and 
shaping wood.”—18th November, 1879. 

3098. SPENDLOvE DessorouGH, Owen’ 's-TOW, Clerkenwell, London, 
“Compounds for curing skin diseases.”. —25th November, 1870. 

3200. Joun Macintosu, ‘North- bank, Regent’s Park, London, “ Water- 
proofing textile fabrics, &.” 

$201. Joun Macintosu, North-bank, Regent’s Park, London, ‘‘ Varnishes.” 
—6th November, 1870. 

3283, ALEXANDER CHARLES Brice, Lee, and WittiamM ScANTLEBURY, 
Wells-street, Gray’s-inn-road, London, “ Knives or cutters for reaping, 
&c.”—15th December, 1870. 

115. JEAN ADOLPHE CaRTERON, Lille, France, and Evcene RimMet, 
Strand, London, ‘‘ Rendering porous substances impervivus to moisture 
or water.” 

116. Joun Farranp CLARKE, 
—16th January, 1871. 

118. Jean ADOLPH CARTERON, Lille, France, and Evcene RimMet, Strand, 
London, ‘‘ Rendering materials uninflammable, and extinguishing fire.” 
—l7th January, 1871. 

143. Perer Brornernoop and Georce Domisicus Kittor, Compton- 
street, Clerkenwell, London, ‘‘ Regulating and measuring the flow of 
fluids.” 

148. HenrY 
“ Sewing machines.” — 


Longton, 
—3rd 


sii a 


Moorgate-atreet, London, “ Melting snow.” 


Lomax and Josepu Lomax, Over Darwen, Lancashire, 


20th January, 1871. 





All persons having an interesi in opposing any one of such applications 
should | leave particulars in writing of their objections to such —_ 
at the office of the Commissioners of Patents, within fourteen days of its 


List of Specifications published during the Week ending 
18th February, 1871. 
1769, 18.; 1771, 8d.; 





1700, Sd.; 1738, 8d.; 1739, 1s, 8d.; 1741, 8d.; 1776, 
10d ; 1778, 1s. 4d.; 1780, 8d.; 1787, 1s. 6d.; 1788, 10d; 1792, 28.; 1800. 10d.; 
1803, 1s. 4d.; 1804, 1s. : 24.5 1805, 1s.; 1808, 1s. 6d.; 1812, 1s. 6d.; 1813, 1s.; 
1818, 8J.; 1819, 6d.; 1824, 10d.; 1826, 8d.; 1827, 1s. 2d.; 1828, 8d.; 1840, 
104.; 1842, 4d.; 1843, 6d.; 1845, 6d.; 1849, 8d.; 1853, 8d.; 1860, 1s. 6d.; 
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ABSTRACTS OF SPECIFICATIONS. 


The paeme descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her wae Commissioners of Patents, 


Class 1.—PRIME RIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
=, - F. Ossevix, Paris, “‘ Atmospheric engine.”—Dated 30th July, 


The two chief points of this invention are that the engine is inde- 
pendent of any fulcrum outside the body of which it determines the 
movement—that is to say, the power of the motor acts immediately upon 
one of the points uf this y. For a in its application to locomo- 
tion driving wheels are not req fore, the hitherto — 











tant question of adhesion need not oy considered ; this applies 


ships, the use of the “ Dynamogtne” dispensing with dle Le Ig 





screw, or any kind of propeller. Secondly, the motive power is inde- 
pendent of any chemical phenomena; this power, termed “ differential,” 
veing the resulting force of a succession of phenomena of a physical 
nature. 
2136. J. Wozyiakowski, St. 
July, 1870. 

The apparatus should be without any valve or float, that it should use 
the smallest ow of steam, while restoring almost all the caloric 
contained in that steam to the water which fe eds the boiler, and should 
be capable of feeding the boiler with water in two ways, namely, either 
firstly by drawing the water at its normal temperature directly from the 
primary cistern or from a well, a tender, or other reservoir without 
eg | use of a pump, in the same manner as the apparatus known as 

“Giffard ” injector; or, secondly, by drawing the water at any tem- 
a even at the boiling point, from a small t: ank constructed and 
arranged in any suitable manner, provided only that the water therein 
shall be not less than from six to twelve inches above the water level of 
the boiler, and the mean height of the column of water therein not less 
than six inches. 
2168. G. Warsor, Notlingham, “ St -Dated 3rd Augquat, 1870. 

In place of employing a condenser and air pump as is usual, the in- 
ventor causes the exhaust steam to pass into a large condensing cylinder, 
in which a piston works ; this piston has a slight lead of the steam piston, 
so that when the exhaust passage opens there is already a vacuous space 
in the condensing cylinder ready to receive the steam, and this space, by 
the motion of the piston in the condensing cylinder, increases as the ex- 
haust steam flows into it. 
2138. C. F. F. Younes, 

August, 1870 

The object is to provide a lubricator cup, which can be used on all 
kinds of machinery, but more part cularly upon high-pressure engines 
with any suitable viscid or other lubric. ating mi: aterial, and the invention 
consists in the arrangement of a cylindrical cup which contains a pistoz 
to the upper or outer surface steam pressure is or can be ap P lied. 


Petersburg, ‘‘ Steam boilers."—Dated 30th 





am engines.” 





Duke-street, Adelphi, “ Lubricators.”—Dated lat 





2153. W. H. Jewenr, New York, U.S., “Lubric y pack ".. Dated 
3rd August, 1870. 
This consists in forming a lubricating cushion by enclosing any elastic 


substance that has the property of absorbing and holding oil and present- 
ing and delivering it upon the journal with which it may be in contact 
within a pouch or closed covering made of a flexible textile or felted 
material, designed and adapted to be applied ray carriage journal 





to a rai 












within the journal box as described. The Second part of the invention 
consists in forming such lubricator of patent elastic sponge enclosed in 
the pouch or covering above specified 
2 J. A. DE MacEno, Leeds, ** Motive power.”—Dated 41h Angust, 1870. 
be invent« r employ: 3a heavy cylinder mounted on a horizontal axis, 
and baving joi ned tv its periphery six or other number of f flaps or paddles 
which can fold down on to the cylinder and ce omp letely enclose it. The 
flaps or paddles when so folded form a true cylin lric al surface. Under- 


neath the cylinder, and concentric with it, is a trough extending say one- 
third round the cylinder, and the ends of the trough fit closely to those 
of the cylinder. The water to actuate the machine comes in down a pipe 
and issues at the other sde of the 


or passage into one side of the trough, 

trough. The flaps or paddles when on the underside of the cylinder fall 
down. turning about the joints conne cting them with the cylinder, until 
they stand radially, or nearly so, with their outer ends resting against 
the bottom of the trough: they then obstruct the flow of the water 


through the trough from side to side, and compel the water in escaping 


to turn the cylinder, and from the cy inder motion may be given to 
machinery by ay driving gear. - Not proceeded with 
2184. M. Eytn, Leeds, “* Steam engines."—Dated 5th Ar 1870. 

The inventor mounts a cylindrical bk -~ en the too shaft of the 


The axial line of the block is inclined to that of the shaft, and 


engine. 

the block is divided longitudinally. The block is able to slide along the 
shaft, but it is prevented from rotating upon it by a key passed through 
the shaft and projecting between the two parts of the block. A plate or 


ring at either end of the block holds its two halves or purts together. 
The eccentric or tumbler, which by means of an eccentric rod gives 
motion to the valve, is mounted upon the block The two projecting 
ends of the aforesaid key are firmly fixed to the tumbler, and prevent by 
this means any lateral movement the tumbler, and compe! it tw re- 
volve with the shaft. When the block is moved along the shaft it slides 
through the tumbler, and in consequence of its inclination to the shaft it, 
in so doing, varies the distance of the centre of the tumbler from that of 
the shaft. Thus the position of the block may be set so as to give any 
amount of throw required to the tumbler, or by the movement of the 
block the centre of the tumbler may be transferred from one side of the 
shaft to the other to reverse the motion of the engine. 
2169. J. Porter and T. Lane, Fenchurch-st 
4th August, 1870. 

This consists, First, in placing a steam chamber or chambers within 
horizontal steam boilers, whereby an extension of steam space is provided, 
anda portion of the water in and «long the centre of the boiler is displ iced 
and more equally distributed tu receive the action of the fire. Secondly, 
in converting the existing internal flues of horizontal steam bvilers into 
steam chambers, by closing them at each end, and connecting them with 
the steam space above, which conversion provides more steam space, an 
causes the flues so converted to be in equilibrium of pressure.—Net pro- 
ceeded with 






"— Dated 


reet, ‘* Steam boilers 





Class 2.- TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts- 
Harness, &c. 
2134. W. N. Hutcninson, Bideford, “ Railiays.”— Dated 30th July, 1870. 

The inventor proposes to attac » rm ut or rou inded steel plates or bars to 
the uppermost surface of all existing rails, whether much or little 
injured by wear, each steel plate to be of the width and length of a rail, 
say, about half an inch to an inch in thickness. He attaches the plate to 
the rail by rectangular-headed metal bolts or rivets lying with the lunger 
length of the heads in the direction of the rail, and with the sides, which 
run in the same direction, cut at such an angle that the upper part of the 
head is much wider than the lower. Corresponding countersunk slots 
are cut in the plate to receive the heads of the bults, the tops of which 
are level with the uppermost surface of the plate, and are so fitted to one 
another that the plate has no lateral or vertical play, yet is allowed a 
little play in the direction of its length, owing to the slots being made 
somewhat longer than the heads of their respective bolts. Thus the 
plates are free to adjust themselves to the varying contraction and ex- 
pansion of the two metals, the steel and iron, without injuriously 
affecting the required close connection between themselves and the rail. 
The ends of the stems of the bolts, after passing in a slanting direction 
outwards through much of the body of the rail, are firmly riveted into 
oblong or angular countersunks on its side, or are otherwise firmly 
fastened. The heads of the bolts may be of steel, much of the stems of 
iron, in order that their expansion and cuntraction may be similar to 
that of the metal with which they are respectively in contact, and that, 
from the comparative softness of the stem, the bolts may at any time be 
easily unriveted. 

2139. B. Picarp, Paris, ‘‘ Propelling vessels.”-- Dated 1st August, 1870. 

This consists in utilising the current as a motive power for actuating 
paddle-wheels at the head and stern of the vessel, in conjunction with a 
shaft or shafts transmitting motion from one set of wheels to the other 
by aid of two bevel wheels gearing one with the other, one of which is 
fixed to the end of the shaft or shafts, and the other to the paddle-wheels 
at the stern of the vessel, whilst the other set of wheels at the head of 
the vessel are actuated by the same shaft or shafts, in conjunction with a 
screw furrow at its extremity turning an oblique toothed wheel, and 
thence imparting motion to the wheel, in combination with an elbow 
piece, to which is articulated a shaft or shafts reaching to the bed of the 
river, and acting as a punt for aiding in the propulsion of the vessel.— 
Not proceeded with. 

2144. E. Orro and N. Wirson, High Holborn, ‘* Railway buffers.’ 
lst August, 1870. 

This invention consists in the use of air in combination with caout- 
chouc or compound rubber, the rubber being made into hollow cylinders 
or balls, either of which contain air under pressure, these said cylinders 
or balls being placed within metallic casings, and a follower or piston at 
the end of the buffer-rod is made to conform to the curve at the top end 
of the cylinder or ball, so that when the aircontained therein is compressed 
the sides of the casing prevent the air from expanding laterally, insuring 
thereby a longitudinal elastic column of the stroke of the piston or fol- 
lower.—Not proceeded with. 

2155. G. F. Gremver and J, F. Hivrer, Chelsea, 
2nd August, 1870. 

There are two wheels on one axletree, where the seat with the whole 
weight is upon this one axletree. Beneath this seat is fixed a rail which 
connects a small wheel in the front where the feet will rest, and is used 
for guiding with the feet in any required direction, and also as a brake to 
stop the machine instantly. The mode of operating this velocipede is to 
drive each of the wheels by itself which are moving loosely on the axle- 
tree. On the nave of each of the two wheels is fixed a lock-wheel about 
the diameter of the nave, and close to each of them is a toothed lever.— 
Not proceeded with. 

2164. H. E. Brown, Dublin, “ Ca ’—Dated 8rd August, 1870. 

This in the “eo for the curves, slaths, rails, 
pillars of landaus and other carriages, whereby the carriages may be con- 
{ structed in a much lighter manner, and a great amount of internal 
tis afforded, whilst uny description of head employed may, if req , be 
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80 arranged as to fall below the level of the carriage, whilst great facili- 
ties are given for repairs. 
2140. B. Picarp, Paris, “‘ Navigating vessels.”— Dated 1st August, 1870. 

On the axes of the sails is fixed a bevel wheel gearing with a pinion 
loose on its vertical axis placed in an iron column of cast iron. The 
pinion gears with a cog-wheel which in its turn gears with a pinion keyed 
to the vertical shaft. At the 1 »wer end of the shaft is fixed a bevel wheel 
actuating a pinion fixed on a longitudinal shaft bearing the screws and 
causing their rotation.—Not proceeded with. 

2178. J. E. Rivers, Wolverhampton, “ Composite carriages.”—Dated 4th 
August, 1870. 

This consists in making or connecting the driving seat, footboard, and 
intermediate platform with the rear portion of the carriage, the centre 
bolt being placed vertically over the axis of the front wheels, as in the 
former case, but the wheel plates or annular surfaces forming the centre 
action on which the carriage turns the inventor is enabled to extend 
to the whole width of the carriage body, thereby giving great steadiness 
of action to the fore part in connection with the front wheels, which fore 
part, when used as a hearse, can be turned at right or any suitable angle 
with the rear compartment of the carriage, and suitably used for re- 
ceiving the corpse and coffin. The rear compartment is intended for the 
use of mourners and grave attendants. 

2185. F. R. A. Glover, Broding, Isle of Wight, ‘‘ Manipulating anchors.” 
—Dated 5th August, 1870. 

This relates to a novel form of grab-link, and has for its object to 
enable anchors, when being lowered, to be dropped without violence, and 
also to prevent the surging forwards of the anchor in lowering, and to 
afford means whereby the cable may be seized hold of at the ring ef the 
anchor or at any intermediate parc of the cable. This novel form of 
grab-link admits of the grip being loosened and resumed higher or lower 
on the cable at pleasure, for the purpose of either cutting or bringing the 
anchor on board. The apparatus may be also used as an ordinary cat- 
stopper, and for a variety of purposes on land or sea, wherever it is 
desired to change or alter the line of tension or draught upon hauling 
ropes or cables. 





Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2141. A. Demnincer, Berlin, “‘ Producing jillamentous matter.”—Dated 1st 

August, 1870. 

The raw materials must be taken in a completely ripe and dry state. 
To obtain from them fibre or filaments able to be spun, a boiler is em- 
ore preferably constructed in the shape of a cylinder set vertically. 

e whole of its internal surface is tinned or coppered, or otherwise pro- 
tected against the chemical action of its contents, and its outer surface 
is preferably covered with wooden lagging or with any other slow con- 
ductor of heat, such us felt. The boileris provided withasuitable opening 
or man-hole at its top and another atits bottom side. At a short distance 
from the bottom there is fitted a perforated tinned irun bottom. 

2154. D. Lone and J. Preston, Fairview, Pennsylvania, U.S., ** Weaving.” 

Dated 2nd August, 1870. 

This consists in providing looms with tension levers so constructed that 
the weights on the same are automatically moved by the action of the 
beam so as to regulate the tension as the warp is unwound from thesame. 
2157, W. Ricnarpson, Oldham, Lancaster, * Condensing carding engines.” 

—Dated 2nd August, 1870. 

The inventor proposes to employ travelling or reciprocating bands of 
leather or other suitable material which cut or saw through the fibres 
which adhere to each other after they have been partially severed or by 
their own action only. In the arrangement at present proposed the 
material, after passing from the doffer, is divided by a spaced or grooved 
roller similar to those now in use. It then passes to other rollers, around 
which, and in grooves formed to receive them, a series of endless bands 
pass which cut or saw through the unsevered ‘fibres, and the distinct 
narrow slivers are then conducted to the rubbing surfaces.—Not proceeded 
with. 

2180. W. R. Lake, Chancery-lave, 

August, 1870. 

This consists in arranging the looper (employed in the said machine for 
carrying the loops from the knitting needle to and placing them on and 
over the teeth of the comb one after the other) to be moved up and down 
at stated stitches in the successive rows of stitches knit by the machine, 
so that in the operation of the needle at such stated stitches to make a 
stitch the looper will not take a ioop from the needle, but will allow the 
yarn to be carried back by the needle as the needle moves back under the 
comb, thereby dropping a stitch and producing a fabric ribbed in and be- 
tween the said dropped stitches. 

2182. J. Tayvior, Oldham, *‘ Cutting velvet pile.”—Dated 5th August, 1870. 
This consists principally of a frame somewhat similar to the present 

hand-cutting frame, containing two strong iron (or other metal or wood) 

rollers placed horizontally with their axes parallel to each other. Upon 
the axis or shaft of one of these rollers are mounted two drawing pulleys, 
one fast and the other loose, and upon the said axis or shaft, either at the 

same or at the other end of the roller, is keyed or otherwise fixed a 

ratchet wheel, having a catch soconnected with the stop rod which acts on 

the driving strap, that when the latter is moved from the fast to the 
loose pulley the catch falls on to the teeth of the ratchet wheel and stops 
the machine at once, The knives employed are similar to the ordinary 
cutting knives, and are to be placed side by side as near together as the 
width and size thereof will permit, that is, if in a 224in. common cotton 
velvet there be thirty-eight dents to an inch, then thirty-eight knives are 
to be placed in the inch, if this can be done with ease, but if their size 
will not permit of this, then either nineteen knives to the inch, or nine 
and a-half, that is nineteen to 2in., must be used, in which case either 
every alternate dent or every fourth dent will be cut, as the case may be. 
—Nol proceeded with. 


Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impl ts, Flour 
Mills, dc. 
2145 W. A. Gipps, Gilwell Park, Essex, “Drying apparatus.”—Dated 1st 
August, 1870. 

The inventor draws the heated air by means of fans or blowing 
machines as described in his previous patents, Nos. 3036 (1866) and 289 
(1868), and, Firstly, for drying wet hay and other similar substances, he 
impels such hot air into and amongst successive portions of the said 
substances, and by means of levers attached to ordinary hay forks he 
enables the workmen to lift and ‘‘ shake out” large masses of these sub- 
stances in such a manner as to facilitate the passage of the hot air 
through every portion of the wet masses. Second:y, for drying damp 
grain of all kinds, coffee and other beans, brewers’ and distillers’ spent 
grains and hops, and other similar substances, he constructs at the exit 
mouth of a hot blast fan a hopper, into which the substance to be dried 
is lifted either by hand-power aided by the levers or by the endless band 
arrangement commonly known as the “ Jacob’s ladder,” or by any other 
convenient means of elevating such substances. 


2149. T. Carr, Bristol, * Flour.”—Dated 2nd August, 1870. 

The invent: has discovered that wheat may be reduced to flour by 
percussion while it is unsupported and falling freely or is being projected 
through the air, the said percussion resulting from the blows of con- 
tinuous acting beaters striking at adequate speed the unsupported wheat 
while it is thus so falling freely or being projected through the air, and 
that the flour so produced has peculiar and superior qualities, differing 
very materially from the flour of wheat as produced by the ordinary pro- 
cess of reducing it between two acting surfaces, one or both of which 
support it while undergoing the operation, such as in grinding it between 
a pair of millstones or crushing it between parallel rolls or stamping it 
between a pestle and mortar. 

2151. J. Dewar, Kirkcaldy, N.B., “Preparing food.”—Dated 2nd August, 
1870. 

The inventor takes the potatoe pulp, or the pulp of any other vegetable 
substances, such as turnips, potatoes, beetroot, carrots, cabbages, thistle, 
nettles, or other vegetable esculents, separately or mixed, and where the 
moisture is fexcessive, he removes the same by draining or artificial 

ressure and evaporation, with or without the application of artificial 

eat, and he considers the moisture to be excessive so long as there is in 
the substance more than about 40 per cent. of water. This substance is 
then mixed with dreg, that is, with the liquid refuse of grain used in 
brewing and distilling. This compound may then be used in that state 
as food for cattle, horses, pigs, and other animals, or it may be dried and 
so used. To this compound animal broth or blood may be added. 


Class 5.—BUILDING.— None. 


Vlass 6.—FIRE-ARMS,.—None. 


“ Knitting machine.”—Dated 4th 








Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Orn ts, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 

2129. J. Crappock and C, F. RicHarps, Birmingham, “ Lockets, bracelets, 

&c.”—Dated 29th July, 1870. 
The rim of the locket is stamped and raised from a metal blank, and 
thus consists of one piece of metal Ny instead of two pieces joined 
together by hand ding to the old method. 














2131. G. Turton, Sheffield, ‘‘ Lighting fires.”—Dated 29th July, 1870. 

This consists of a small flat box made of cast iron or other material not 
injured by heat, the said box being of such a depth or thickness that it 
will a pass between the bottom of the grate and the lowest front 
bar. On the upper surface of the box are two or more projecting ribs, 
and to the front end a hollow handle is fixed. By means of a flexible 
pipe gas may be passed through the handle to the interior of the box. 
The upper side of the box is perforated with a series of small holes, or a 
series of brass or other jets may be fixed in the said upper side. Larger 
openings passing through the box admit air to the upper side of the box. 
—Not proceeded with. 

2137. D. R. Dossrror, Russell-street, ‘* Axles.”—Dated 1st August, 1870. 

The inventor constructs the axle or shafting of the two tubes, and a 
solid core fitting tightly in and on each other, in order to secure immu- 
nity from breakage by the pe rg | of a flaw occurring in each of 
the three parts in the same section, and he makes the inner tube of a dif- 
ferent quality of iron from the outer one and the core, to obtain addi- 
tional mutual support.—Not proceeded with, 

2142. G. Scuap_er, Langham-street, Middlesex, ‘‘ Tailors’ measure.” —Dated 
lst August, 1870. 

This consists of two pieces of cloth or other flexible material termed 
respectively the front and back piece of a waist belt of spring clips, by 
which these pieces are fixed without undue pressure upon the body of 
the person being measured, and of a piece termed a plummet, hy which 
the centre line of the coat is obtained. These pieces being fitted on the 
person, the position of the various parts in relation to each other is 
marked witha piece of chalk or otherwise. They are then removed, 
laid upon cloth or paper or other suitable material, the outline of the 
— drawn in accordance with these marks, and the pattern cut there- 

rom. 
2148. T. Evans, Manchester, ‘‘ Buttons.”—Dated 2nd August, 1870. 

This consists in forming the button of two discs, one of which has a 
pointed screwed stem upon it. The disc with the screwed stem is first 
screwed through the cloth where the button is to be fixed, then the 
other disc is screwed upon the end of the stem so that the cloth comes 
between the two discs, and thus the button is readily and firmly secured 
in the cloth.—Not proceeded with. 

2150. A. F. Depary, Paris, “‘ Free-reed musical instruments.”—Dated 2nd 
August, 1870. 

The object is to cause the vibration by aspired air of free-reeds or metal 
tongues suitably prepared and arranged, and thus forms the fundamental 
principle of the inventor’s improved instrument or apparatus, which he 
names or calls the ‘‘ Aspirophone.” 

2160. J. Sprarr, Camberwell, Surrey, ** Mixing tea and coffee.”—Dated 3id 
August, 1870. 

When mixing the coffee or tea with milk and sugar the inventor takes, 
for example, as a ration for the army or navy, one ounce of ground or 
crushed coffee, or a quarter of an ounce of tea or ground tea, and mixes 
with the same sufficient powdered loaf sugar to sweeten the mixture (say 
about one or two lumps crushed), or any saccharine matter may be used, 


} such as moist sugar, sugar candy, barley sugar, treacle, or molasses, and 


to which mixture may be added, when desired, about fifty per cent. more 
or less of milk, such as the concentrated essence of milk, or Swiss milk 
or cream in adry, fluid, pasty, or evaporated state, and, when these mix- 
tures or rations of coffee are required to be fined, dried skins of soles 
(finely chopped or ground), or isinglass, or any substance that has the 
property of fining the coffee, may be added. 

2161. F. M. Pratt, Holly Cross, Berks, ‘ Clocks ”—Dated 3rd August, 1870. 

This consists in the application to an ordinary clock of a cylinder or 
drum driven by the mechanism of the clock; the cylinder or drum is 
covered with a sheet of paper which is attached to it by spring clips, or 
by other means capable of allowing the sheet of paper to be easily taken 
off the cylinder or drum and a fresh piece of paper substituted. The 
sheet of paper is divided longitudinally into hours and parts of hours, 
and also crosswise into as many divisions as there are places to be visited 
by the workman. Each cross division has a corresponding marker, which 
indicates by the puncture or impression it makes upon the paper the 
time the watchman visits the place connected with that marker. 

2163. E. Fiteti, Palermo, Sicily, ‘‘ Compasses.”—Dated 3rd August, 1870. 

This consists in a novel method of constructing the compass card, or 
directive magnetic arrangement, so as to be neutral, or nearly neutral, 
to the attraction of iron iu its vicinity. —Not proceeded with. 

2165. G. H. Prence, Taunton, “‘ Wine bins.”—Dated 3rd August, 1870. 

This relates, First, to the construction ofa “ tile” and its corresponding 
bricks of any kind of clay or earthy compost, and either plain or glazed, 
to be used for the purpose hereinbefore set forth. Secondly, to ‘the 
application, adaptation, and use of a tile for forming wine bins or other 
receptacles for wine or other bottles, in combination with supporting 
bricks or any modification thereof, and he also claims the giving or 
adapting any suitable geometrical or other shape or form to the places 
in each “tile” in which the bottles may rest, some of which are of most 
suitable shapes or forms. 

2166. J. Pautpixe, New York, U.S., “ Sewing machines.”—Dated 3rd 
August, 1870. 

This consists, First, in making an annular or ring-shaped sewing 
machine needle. Secondly, inmaking an annular or ring-shaped sewing 
machine needle with a countersunk rack on its external; periphery 
or sides. Thirdly, in the combination and arrangement of the said needle 
with a needle holder plate having an opening in it to correspond with the 
central opening of the needle, so as to admit the edges of the cloth 
between the ends of the needle to carry the thread over to form the 
stitch. Fourthly, in the combination and arrangement of a series of three 
or more cog wheels with the needle and needle holder plate, for the pur- 
a supporting and holding and propelling the needle through the 
cloth. 


2175. J. C. Youw 
August, 1870. 
This consists in placing the bottles or vessels containing the poisons, 
drugs, or other articles in separate cupboards or recesses provided with 
doors or draws, and in connecting the locks, bolts, or fasteners of the 
said doors or drawers to an indicator corresponding with an index or 
dial, so that no door or drawer can be opened until the indicator has been 
set on the index or dial to a name, letter, number, or mark correspond- 
ing with the cupboard or receptacle containingthe poison, drug, or other 
article required. The setting of the indicator moves all the locks, bolts, 
or fasteners in such a manner that only the particular door or drawer for 
which the indicator has been set can be opened, the others being securely 
fastened, and as the dispenser cannot at the first thought and action 
obtain possession of the article, but has to command his attention and 
movement first to set the indicator, »nd then to remove the article, 
if the operations have been correct it is evident that the probabilitie~ 
of mistakes are very unlikely. 
2176. T. BARLING, Weymouth, “ Burners.” —Dated 4th August, 1870. 

In order to obtain a smokeless flame, by burning gas mixed with air 
the inventor constructs a burner by winding wire around a perforated 
pipe, to which the gas is supplied, so as to form a coil of some thicknes 
around the pipe. The gas escapes from the pipe into the coil and find- 
its way into a great uumber of small streams through the interstices 
the cvil. Air also finds its way through the same interstices and mi 
intimately with the gas, and the mixture on its escape from the coil 
ignited. A guard of perforated metal may be placed over the wire-coi 
to prevent it from direct contact with the flame.— Not proceeded with. 
2173. C. Goopyear, New York, U.S., ‘‘ Sewing boots and shoes.” - Dated 

4th August, 1870. 

This consists partly in an improved arrangement of the feeding 
mechanism, partly in the addition of an auxiliary gauge to press against 
the edge or side of the boot or shoe, combined with a locking mechanism 
to fasten the said gauge rigidly in the desired position, so as to support or 


3, Warrington, ‘Closing cupboards, d&e.”—Dated 4th 





| hold the work against the thrust of the needle, partly in a novel con- 


struction of the mechanism used for lifting the back gauge, and partly in 


| a novel construction of the whole machine, dispensing with the aw] and 


employing the needle as the sole piercing instrument, which is operated 

by a lever segment and corresponding gear on the stock of the said 

instrument. 

2181. T. Carver and E. Hines, Norwich, “Metallic eyelets.,—Dated 5th 
August, 1870. 

This consists in constructing or forming them with a solid stud or pro- 
jection standing proud of the article or material to which they are 
applied, and with a hole through the solid stud or projection for the 
passage of the lace or cord. The invention further consists in construct- 
ing shanks to the eyelets, and in constructing metallic shanks to buttons 
of a tubular or hollow form, admitting of the extremity being burred 
over or upset, and thereby fastened to the article or material on the 
opposite side or back of and after being passed through the same. The 
eyelets may be cast compressed, or produced in any convenient manner, 


| by machinery or otherwise, and the “lace passage ” holes may be drilled, 


and may have chamfered edges to reduce friction to a minimum.—Not 

proceeded with. 

. ‘ Class 8,—CHEMICA 

Including Special Chemical and Phar tical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, , Paint, Manures, &c. 

2130. J. G. WitLans, Bayswater, “‘ Manufacture of ivon.”—Dated 29th 
ont. 

is relates essentially to the production of spiegeleisen. Spiegeleisen 
is cast iron containing a few per cent. of manganese, and it is now mane 
from manganiferous iron ores. The inventor takes cast iron, preferably 








that rich in carbon in the combined state rather than in the graphitic 
state, and brings it to a fine state of division by any of the well 
known means. He mixes therewith so much tar, oil, or other 
liquid or pasty hydrocarbon as will coat the particles} of metals; 
an excess will not be prejudicial He takes oxide of manganese, 
preferably in excess of the quantity necessary to give the amount of 
metallic g in the spiegeleisen to be made, and he mixes there- 
with about one-seventh more charcoal dust than the amount required to 
reiuce the manganese therein to the metallic slab. He then intermixes 
all the materials together, viz., the tar coated purticles, charcoal dust, 
and oxide of manganese, and blends them thoroughly together with the 
intent that the iron particles shall be in intimate contact with both car- 
bon and oxide of manganese. He then puts the mixed materials into 
crucibles or a reverberatory furnace, such as is used for melting steel. The 
reverberatory furnace is preferred for this purpose, in which the fuel used 
is in the form of dust carried in by a current of air. The inventor melts 
the materials down with as little access of air as possible. It 

found that the iron, carbon, and manganese unite and form spiegeleisen, 
which he runs into cast iron moulds or other shapes. For oxide of man- 
ganese, other comp ds of ig reducible by ‘charcoal, such as 
the carbonate, may be substituted. The inventor prefers to use an ore 
as rich in manganese as is readily obtainable, and should it contain above 
5 per cent. of silica he adds lime to flux it. In place of employing cust 
iron, wrought iron in a divided state or deoxidised ores may be emp! loyed. 
He then increases the proportion of carbon. For the foregoing process 
and other processes in the manufacture of iron or its alloys wherein dust 
fuelis used, the invention further includes the proportioning of the air 
to the fuel by causing a current of air, or a part of it, in its passage to 
the furnace, to work a rotating or reciprocating apparatus from which 
power is communicated to the dust feeder. 

2159. A. B. TripLer, New Orleans, U S., “‘ Preserving wood.”—Dated 2nd 

August, 1870. 

The inventor cuts the wood into two or more equal parts or slabs, boring 
them at equal distances to receive the treenails to unite them and im- 
mersing the said slabs in a solution of coal tar and powdered charcoal, 
either hot or cold, in equal or unequal parts, which not af thoroughly 
impregnates the slabs with carbon but coats the surface with an adhesive 
material, so that when put together their adjacent sides will adhere to 
each other and form interior partitions or walls of antiseptic or preser- 
vative agents, extending from one end of each slot to the other. He 
then unites these slabs by treenails or dowel pins in such manner as to 
check them as firmly and solidly as if they were of a single piece. The 
timber thus prepared is immersed in a solution consisting of asphaltum 
or mineral pitch, 80 parts ; {sulphur, 5 parts; arsenic, 5 parts; coal tar, 
5 parts ; powdered charcoal, 5 parts, aggregating 100 parts. 

2162. J. Brown, Shefield, “ Manufacture of stecl.”—Dated 3rd August, 
1 








This object is to provide a substitute for the iron known as “ spiegel- 
eisen,” commonly used in the manufacture of steel. The inventor 
attains this object by charging a cupola or analogous furnace with man- 
ganese and iron mixed with more or less coke, charcoal, or other carbo- 
naceous matter, placing the manganese between the coke or other fuel 
and the metal, so that this latter in melting passes rich with carbon 
through the manganese, and becomes gradually and regularly impreg- 
nated therewith, issuing from the furnace with the appearance and 
possessing the properties of ‘‘ spiegeleisen.” 

2167. S. H. Gruman, Galveston, U.S., “ Refining liquors.”—Dated 3rd 
August, 1870. : 

This consists in heating the spirits to a temperature above their own 
boiling point under a pressure in an air-tight vessel immersed in a water 
bath, by which the spirits are heated, and then cooled gradually down by 
the atmospheric temperature, or to about 90 deg., before the vessel is 
opened. The most perfect uniformity in heating and cooling the entire 
body of spirits under treatment being indispensable, the inventor obtains 
that result by immersing the vessel containing them in a water bath, 
and then, by filling the vessel with vertical diaphragms of thin sheet 
copper, one in about every inch of its diameter, these diaphragms are all 
attached to the sides and bottom of the vessel with solder, in order that 
the temperature of the sides of the vessel may be conducted at once to 
the central parts of the body of the spirits, which are in this manner 
heated uniformly with the outside; this cannot be done in a plain vessel, 
where the liquid is heated next to the sides of the vessel first, and forced 
up into the cooler portion, which takes its place.—Not proceeded with. 
2171. W. B. Woopsury, Fulham, “ Producing surfaces.” — Dated Ath 

August, 1870. 7 

This consists in the preparation of a gelatine relief, produced photo- 
graphically by well known means from a negative of a sketch, design, or 
drawing in black and white, the outlines and shading being pri duced in 
lines or dots (or both) without washes or half tints, and the obtaining 
from such gelatine relief, when dried, a reverse in any soft metal by 
hydraulic, screw, or other pressure, such plate to be afterwards used as an 
engraved plate for printing from in fatty opaque inks, as in the present 
method of printing from ordinary engraved plates; if necessary, an 
electrotype may afterwards (where large numbers of prints are required) 
be made from the soft metal plate. 





Class 9.-ELECTRICITY.—None. 


Class 10._MISCELLANEODS. — 
Including all patents not found wader the preceding heads. 

2132. H. R. Mrxns, Bristol, “ Locking safe doors.”—Dated 29th July, 1870. 

Instead of the bolts of the lock of the safe shooting into holes in the 
sides, top, and bottom of the frame, as commonly practised, the inventor 
proposes to arrange the bolts and connect them to the frame as follows : 
—He encloses the several bolts, eight, ten, or more or less in number, 
according to the size of the safe, in a box fixed to the back of the door of 
the safe in the usual way, and operates upon all the bolts at thesame time 
for shooting them backwards and forwards ; but instead of the ends of the 
several bolts passing through holes in the edge of the box that contains 
them, the bolts do not pass out of or through the said box, but always 
remain therein. 
2133. © ~Lawrence, Northfleet, Kent, ‘‘ Cutting metals.”—Dated 30th July, 


The inventor employs for this operation a saddle piece or frame which 
may be compared to the movable headstock of a lathe ; the saddle piece 
is provided with a tool holder and cutting tool. A gauge ring or collar 
being first dropped over the top of the pile, it is temporarily secured 
thereto by set screws or other equivalent means ; the piston of this 
gauge ring is determined according to the length of the metal to be cut 
off. The saddle piece, with tool holder and cutting tool, is then dropped 
over the top of the pile and is carried by the gauge ring or collar, on 
which it is free, and caused to rotate, either by working capstan bars in- 
serted into suitable bosses formed in the saddle piece of the machine, or 
the cutting machine might be rotated by steam power. The tool holder 
is attached toa screw and ratchet wheel, and the tool holder, with cutting 
tool secured in it, has an uniform rate of travel imparted to it by an 
arrangement of self-acting “ feed” in accordance generally with the 
following description :—The inventor clamps or otherwise temporarily 
secures to the pile or other object to be cut, at right angles thereto, and at 
a height proportionate to the amount or rate of travel desired to be given 
to the cutting tool, a bar or rod which, as the saddle piece is rotated, 
comes in contact with a pendant lever or arm, the upper end of which 
takes into the ratchet wheel on the end of the actuating screw spindle of 
the cutting tool holder.—Not proceeded with. 

2143. W. Brown te, Glasgow, ‘ Show tablets.”—Dated 1st August, 1870. 

This consists in lithographing or printing the desired design of show 
tablet upon paper, after which a coating of either colourless or tinted varnish 
is spread over that sive of the paper whereon the design is lithographed 
or printed. That is to say, a coating of varnish is spread over the design 
itself as well as over the blank portions of the surface of the paper. 
The effect of coating the paper with varnish is to render the same - 
parent. The sheet of paper whilst the varnish is still moist is then laid 
and rubbed down upon a sheet of glass, the varnished side of the paper 
being next to the glass, so that when ,the varnish is dry the sheet of 
paper adheres firmly to the glass. 

2146. F. J. Barnsy, Aull, “ Turnbuckles.” — Dated 1st August, 1670. 
Theinventor employsaset screw having a long taper point, which isreceived 
in one of a series of taper grooves made across one or more sides of the 
spindle to correspond, the screw-hole in the knob or turnbuckle through 
which the said screw passes being made to lead in the required direction 
alongside the spindle instead of directly against the same. Thus the 
spindle being inserted in the knob or handle, and the set-screw tightened 
up, its tapered point received in a corresponding groove in the spindle, 
as before mentioned, acts as a wedge between the side of the spindle and 
the interior of the knob or handle, firmly securing the latter thereon. 
In this position the screw has little or no tendency to work loose by the 
constant turning of the knob or handle. 

2147. B. C. TucuMan, Philadelphia, U.S., “‘ Pulverising stone.”—Dated 

lst August, 1870. 

This relates to the cutting, boring, grinding, dressing, and pulverising 
of stone, metal, glass, wood, and other hard or solid Capen 
means of a stream of sand, of quartz, or of other suitable ma 
artificially driven as projectiles rapidly against them by a jet of steam, 
air, water, or other suitable or liquid, which jet may be made to 
ornament glass and other ‘polished surfaces by partly repolishing such 
surfaces so as to produce any desired pattern thereon. 

2156. J. T. AsHLEY, New York, U.S., “ Printing.”—Dated 2nd August, 1870. 

This consists, First, inthe employment, in — with a vertically 
moving table upon which the paper is to be fed, from the machine, is 
supported a rectilinear horizontally reciprocating suction chest for 
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picking up the sheets one at atime, and also such an arrangement of 
a blast in relation to said suction chest as will allow a current of air to 
be directed beneath each top sheet as it islifted from the pile. Secondly, 
im constructing the bottom of the suction box with a curved or waved 
surface perforated, and thus adapted for picking up and holding each top- 
most sheet, so as to effect a more positive separation of the same from the 
succeeding lower sheets by allowing air to enter between them. 

2158. D. N. Derries, Euston-road, Middlesex, ‘‘ Gas meters.”—Dated 2nd 

August, 1870. 

The inventor now proposes to make the meter case virtually double by 
forming au internal case of metal as usual, and inclosing the same in a 
casé of non-conducting material. In order to effect this economically he 
changes the form of the metal case from that usually adopted, and makes 
it of a regular figure, say rectangular or cylindrical, adapting theinternal 
parts and fittings to this new form, in the way that will readily suggest 
itself to any experienced gas meter maker, and he provides an external 
case of corresponding form of wood, or other non-conducting material, 
and of such shape that the metal case will fit tightly therein.—Not pro- 
ceeded with. 


2170. J. T. MitLer, Gracechurch-street, London, *‘ Hammers,”—Dated 4th 
August, 1870. 

This relates to a machine containing one or more hammers mounted on 
or fixed by axles to the edge of one or between the edges of two revolving 
wheels or discs (the said wheels or discs, whether single or in pairs, being 
hereinafter referred to by the word disc). The handle or arm of each 
hammer will be extended to or towards the centre of the disc. At some 
convenient place the handle will be either pierced with a round hole, 
through which it will be mounted on a pin fixed in the edge of the disc 
or the edge of two discs, or in the place of such round hole there will be a 
cross bar made as part of the handle, the ends being made round, and 
fixed in round holes prepared to receive them in the edge of the disc or 
discs, thus by either plan forming an axle on which each hammer and its 
handle will play. The end of it may be mounted by a weight or hammer 
to act as a balance weight or hammer, in the latter case forming two 
hammers, which will revolve on their common axle. Two or more pairs 
of such hammers can be mounted on one disc. 

2183. N. WauLAELarsky, St. Petersburg, “‘ Raising and lowering weights. 
—Dated 5th August, 1870. 

This consists mainly of a beam suspended at any desired height from a 
tripod or other suitable support, upon which beam is situated a small 
carriage with lifting tackle for raising and conveying the goods, the beam 
being steadied while in use by means of guy ropes or chains. The beam 
is, by preference, provided with three suspending hooks fixed at different 
points of its length, by either of which it is suspended, either directly 
or with the intervention of lifting tackle, from the tripod or other sup- 
port, and is held in a more or less inclined position by the before- 
mentioned guy ropes or chains, secured in any suitable manner to the 
ground. The beam is inclined from the place where the goods are to be 
unloaded to the point where they are to be deposited, so that on the load 
being suspended from the carriage, this will, by virtue of the gravity of 
the load, of itself run down the inclined beam to the end where the 
goods are to be unloaded, and thus the expenditure of power for 
removing the goods from one point to the other will be obviated. 

2174. L. Sterne and P. Brotnernoop, Westminster, “ Accumulating 
hydraulic pressure.”—Dated 4th August, 1870. 

The inventors take a cylinder provided with a piston, and in com- 
munication at one end with the hydraulic apparatus; between the piston 
and the opposite end of the cylinder they place any required number of 
pneumatic or junction rubber springs. When the water under pressure is 
admitted to the cylinder the springs become compressed, and therefore 
store up or accumulate power which may be brought into use as required. 
Any desired number of cylinders provided with the springs, and com- 
municating with the same hydraulic apparatus, may be employed, 
according to the amount of power to be obtained or accum ulated.— Not 
proceeded with. 

2179. J. Sycamore, Chiswick, “ Preventing smoky chimneys.”—Dated 4th 
August, 1870. 

This consists of an ornamental grating fitted in the wall outside the 
house, and that fitted to an iron box or air receiver carried through the 
wall (the size to be regulated according to the amount of draught 
required, not to exceed twenty-four inches square). A circular box is 
fitted to the receiver, in which is placed a fan comprised of four or six 
wings (as required), from which leads a diminishing pipe to an air 
container, from which proceeds two pipes to run under the floor, and 
carried up each side on the inside of the chimney, one side of the pipe to 
be from six to tweive inches higher than the other (as occasion may 
require). At the end of each pipe is placed a valve by which the draught 
is regulated at pleasure by connecting rods, with handles outside the 
wall near the mantelpiece.—Not proceeded with. 
2172. C. G. WHEELER, U.S., “ Extinguis’ 

August, 1870. 

The inventor provides the vessel or reservoir with 
sisting of vertical bars and a bottom piece, upon ¥ 
or jar containing the acid, while the bicarbonate o! 
substance is contained in solution in water in :he body of the said 
vessel. Through a stuffing-box in the top of the -aid vessel he passes a 
rod. provided on its projecting end with a handle: r hand wheel, the part 
ot the said rod inside the vessel being formed with a screw thread, and 
passed through a fixed nut attached to the frame. This rod is connected 
to a stopper or plug which closes the mouth of the bottle or jar. The 
latter is supported in the frame with its mouth upward, and so long as 
its mouth is closed by the plug or stopper the bottle remains in that 

sition, and the two ingredients may be kept separate from each other 

orany desired time. When, however, the apparatus is to be used, the 
screw rod is turned by means of the handle or wheel on the projecting 
end of the said rod, in the proper direction to force the plug down into 
the mouth of the bottle. The plug is taper, or conical, or otherwise so 
formed, that when thus forced downward it splits the bottle and liberates 
its contents, which then fall down and mingle with the solution in the 
reservoir. A strong pressure of gas is thus immediately created, and by 
opening the cock which controls the discharge aperture the liquid 
strongly, charged with the aforesaid ingredients, is ejected with great force 
upon the burning object or body. 

2186. A. Stewart, Fulham, “Railway wrappers.”— Dated 5th August, 1870. 

This consists in forming such articles by weaving or otherwise forming 
or causing to be formed a square or nearly square wrapper or rug of any 
material, adding a running cord, string, or ribbon. encased or otherwise, 
across the corner with others encased or otherwi-e coming through the 
opposite corner, being permanently or otherwise fastened up the centre, 
the edges being bound or not. 

2187. G. W. Hick, Leeds, “‘ Sorting substances.” —Dated 6th August, 1870. 

This consists of one or more sets of bars or rollers mounted in a frame, 
and capable of rolling or perforating an entire or partial revolution on or 
about their own axes. Spaces or intervals are left between the bars or 
rollers, to afford passage to such materials as are intendc:l to pass between 
them. These spaces may be contrived, regulated, or adjusted to accom- 
modate this apparatus to various gauges or sizes of subsiances. The bars 
or rollers are so actuated that all those composing one set shall turn or 
roll in the same direction. The sets may be placed beside each other or 
otherwise. The breadth of space or interval between the rollers of one 
set may differ from that between the rollers of another set. One set may 
turn in one direction and a parallel set in another dire tion, the rollers 
composing each set, however, turning respectively in tii. same direction. 
The substances to be treated are fed to or on the bars or rollers, to which 
rotary or rolling motion is communicated, and the sma!ler particles pass 
between the bars or rollers, while the larger particles do not. 

2188. W. T. Bury, Sheffield, “ Picks, dc.” —Dated 6th Auust, 1870. 

A strap of wrought iron or other suitable metal is be::t over the end of 
the shaft, so as to form a bridge or loop, and is secured against the side 
surfaces by rivets, screws, or other suitable fastening. A piece of iron or 
other metal having a recess or notch is secured inside the loop, against 
the end surface of the shaft. The pick or other blade is formed so as to 
slide into the said loop, and has a projection or rib which fits into the 
before-meationed notch or recess, and it is held in its place by meansof a 
wedge, key, or cotter, either made with a spring or not, which is driven 
into the loop above the blade. 

2189. W. T. Bury, Sheffield, “ Shafting picks.”——Dated 6th August, 1870. 

The hole of the pick or other blade is formed of an oval shape, and 
made to taper or decrease in size from the top. The end of the shaft on 
to which the blade is to be fitted is provided with a hoop or ferule made 
with an outside taper exactly corresponding to that of the eye or hole of 
the blade, and may or may not be riveted on the shaft, su that when the 
shaft with the ferule upon it is once inserted into the eye of the blade 
and driven home the blade, the ferrule, and the shaft wedge themselves 
firmly together. 
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THE new Peruvian Railway line from the port of Mollendo to 
jesuae was inaugurated on the first of January with great 


festivities. 

Since the great robbery, the Central Pacific Company have 
arranged the couplings of the cars in such a manner that they 
cannot be detached by any ordinary means without severing the 
heavy iron link or the pin. Asan additional safeguard, they have 
substituted & copper wire rope in the place of the usual style of 
rope to the pax 4 bell of the locomotive, which passes through the 
train overhead. This rope cannot be readily cut, as on the occa- 
sion referred to, and any attempt to twist it off or break it would 
only ring the signal bell for the train to stop. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGH’M, WOLVERHAMPTON, AND 
OTHER DISTRICTS 


(From our own Correspondent.) 





On ‘CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: M CET A 
LITTLE STRONGER—THE AMERICAN DEMAND—STEEL TOPPED 
RAILS IN DEMAND—THE PRICES OF FIRST CLASS FINISHED 


IRON—THE BUSINESS DOING AT THE WORKS—PIG IRON—CoaL— 
FINANCIAL MATTERS : Suspensions: Firms mentioned — FINANCIAL 
CONDITION OF THE DISTRICT- A DIVIDEND MEETING —A RISE 
IN COPPEFR— AMMUNITION AND OTHER INDUSTRIES — RalIL 
ORDERS— BRIDGE WORK — GOOD ORDER FOR GAS MAINS — THE 
TRON TRADE OF NorTH STAFFORDSHIRE— MIDLAND STEAM 


Borer Company: Meeting: Engineer's report—New ASssize | 


Courts FoR BIRMINGHAM. 

Tue market is slightly stronger in finished iron this week than 
it was last. This has resulted from the recent advance in rails, 
which are worth more by from 5s. to J0s. per ton now than they 
were a few weeks ago. The season is beginning to open alike to 
the Baltic and to the St. Lawrence, but it is as yet doing so only 
slowly. Nevertheless, more is being done on American account 
than was observed a fortnight ago, and the rail demand is almost 
exclusively on account of the States. 

Good rails are likewise looking up, and now that entire steel 
rails are so dear, best steel-topped rails are getting again into 
request. These can be produced at £2 a 
rails. Where establishments have laid themselves out to pro- 
duce the article so that it will compare favourably with all 
steel, a good demand is enjoyed as weil on home as on foreign 
account. ew 

The prices of first-class finished iron, the produce of this district, 
are : Common bars at the works, £8 ; best bars, £9; sheets, £9 10s. ; 
doubles, £11; nail sheets, £9; latten, £12 10s.; boiler plates, 
£910s ; rods, £3; hoops, £9; gas strip, £8 103.; and all other 
sorts in proportion. Second-class and less valuable kinds are open 
to negotiation, and vary considerably. 

The works are kept well on in the puddling department, but in 
the mills there is great irregularity where Government work is 
not in hand. - 

The trade in pig ironis only steady, and proprietors of blast 
furnaces are availing themselves of the present opportunity to 
make all the repairs that seem to be needed. The arrival of pigs 
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in the northern 1024; total, 2957. These figures showed a steady 
increase in the number of boilers placed under the care of the 
company during the six months, but the directors felt that it was 
most desirable that the number of boilers still destitute of 








arge 
that pr tion provided by the company should be 
re of its « rs 


rs. 
rE. B. Marten, the chief engineer, after stating 
were 2957 boilers under the care of the company up to 
the close of December last, drew attention to a serious explosion 
of an assured boiler in the northern district. The explosion was 
attributed to the edge of an old plate, to which a new plate had 
just been attached, having become cracked between the rivets, 
where the d could not be seen. The boiler was of the plain 
cylindrical », with the plates arranged lengthways. There 
had likewise been four slight explosions of boilers under the 
company, only one of which, however, was sufficiently noteworthy 
to be included in an illustrated list of explosions, with which the 
report was accompanied. Suvsequently, Mr. Marten, in his com- 
munication, said although in spite of careful inspection there 
have been boilers saved from certain explosions by the discovery 
of dangerous corrosion or other faults, there is no doubt the 
company’s operations are chiefly among boilers which must of 
necessity work night and day, and in exposed positions, and where 
explosions have been before peculiarly frequent; but their efforts 
have led to improvement, not only directly, but also by enabling 
the boiler attendants to have more information and help from the 
experience gathered from the inspection of many and various 
classes of boilers. Records of explosions in all parts of the country 
have been obtained. The total number is seventy explosions, 
causing the death of eighty-five persons and the injury of 138 
others. The largest number and the most fatal explosions have 
been at ironworks. The description of boiler which has exploded 
most frequently, causing the greatest number of deaths, has been 
the Cornish, or Lancashire internally fired. The most frequent 
causes of explosion have been undue pressure and corrosion. Some 
of the explosions have revealed the most utter neglect and care- 
lessness, while others have been from the failure of forms of 
boilers which have worked safely for twenty years and more, and 
others from circumstances which may occur again unless prevented 
by extreme care and vigilance. The explosions may, without 
reckoning those directly due to the stoppage of pipes by extreme 
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| frost, be equally attributed to the three general needs of better 


made elsewhere keeps heavy ; and so, too, the importation of ores | 


of poor and best qualities mined out of this district. 

Coal is selling fairly, especially where a good household product 
is offered. 

Financial matters in the district have not been improved by the 
failure of Mr. Samuel Hingeley, of the Corbyn’s Hall furnaces, 
and that of Messrs. James and George Onions, of Dudley Port. 
Mr. Hingeley is a young man, and though he took to the Corbyn’s 
Hall Works in opposition to the alvice of his relatives, yet they 
have from time to time aided him to bear up against the un- 
favourable results of making extensive alterations just as trade 
was falling off. He has, however, been unable to avert the pre- 
sent calamity. : 

Coming close upon the heels of the failure of Messrs. Fanshaw 
and Yorston, and of that of Mr. Fanshaw alone, these failures 
have received more attention than would have been otherwise 
given tothem. Of themselves they are not very significant. 

That the recent dull time should have passed over with so little 
financial disaster to the district is in every way gratifying. 

The recent sale of the effects of Fanshaw and Yorston was more 
successful than had been anticipated. The liquidators look for- 
ward to a dividend of 7s. 6d. in the £1. A first dividend meeting 
will be held on Monday week next, when an instalment of 5s. will 
be paid. F , 

Copper was declared up on Tuesday. The prices were—English 
best selected, £76; tough cake and ingot, £74; sheets, £79. The 
result was anticipated, for the smelters have had to pay a large 
ptice for ores and regulus, and the freights from Chili have nearly 
doubled since the year opened. 

The ammunition and other industries are well occupied, but 
prices of all war stores are less strong. Sniders have changed 
hands in the week at £3, 

I see that 6700 Vignoles rails, 6000 pairs of fish-plates, and 8000 
chairs for the service of the Seville, Xerez, and Cadiz Railway 
Con.pany, are to be let by auction on the 15th of March. 

Certain bridge-building firms here wi!l make a great effort with 
a view to secure the splendid order which is about to be placed 
upon the market from the Intercolonial Railway of Canada. The 
commissioners of the line are about to erect an iron bridge super- 
structure of twenty-one spans, each 100ft., together with sixteen 
spans of 200ft. each. The firms tendering will be required to sub- 
mit their plans of the mode in which they propose to construct the 
bridges, and they must state the price of each span free on board 
at the place of shipment, and also the price of each span completed 
in place. Tenders for additional spans of 100ft. and for spans of 
80ft. will be received at the same time. The information as to the 
localities in which the different bridges are to be put up, as also 
the tests which span will be required to bear, will be procurable 
at the banking-house of Messrs. Morton, Rose, and Co., Bartho- 
lomew-lane, London. The lastday for receiving tenders is the 6th 
of April. 

a whore hands the making of the new bridge at Leeds will fall 
will not be known until after the 3rd of April. The corporation 
will be ready on the first of next month to receive tenders for its 
construction, as also the removal of the old bridge and the putting 
up of a temporary wood bridge across the river Aire until the new 
structure is available. 

The founders of hollow-ware in this district are pleased to learn 
that the Imperial Gas Company of London are requiring as much 
as 7000 tons of cast iron gas mains of 48in. diameter. The order 
isa good one, and it will be worth much effort to secure it. 
Owing to the considerable quantity required the price will be cut 
down to the narrowest margin of profit. More, however, will 
be paid for the goods than would have been possible before the 
Middlesbrough iron revived from the depression which a short 
time ago for a brief while distinguished it. 

Asto the iron trade of North Staffordshire a little improvement 
is noticeable. Finished iron looks slightly better than pig. As 
for the products of the mill and forge there is a better inquiry 
than for weeks past. The new trade relates chiefly to home and 
American orders, and no doubt is entertained that so soon as the 
season is a little more advanced a good business will be doing 
with Northern Europe. Common bars are quoted £7 5s. ; best, 
£7 15s. ; best best, £8 15s. ; hoops, £8 10s. ; boat plates, £8 12s. 6d. ; 
best boiler plates, £9 2s. 6d. ; best best boiler plates, £10 2s. 6d. ; 
angles, £8 7s. 6d. ; puddled bars and billets, £5 17s. 6d. ; rails, 
£710s. The output of pig iron in this quarter has been sold. 
For deliveries beginning with April and May the makers are 
looking for a slightly increased advance, but consumers will not 
listen to it. These latter, however, are not generally indisposed to 
purchase forward, and some are already doing so, when current 
prices are accepted. Forge pigs are selling at £3 and foundry pigs 
at £3 5s. short weight. 

The coal trade,of North Staffordshire can only be reported as 
hardly so brisk as it was at the date of my last; still there is a 
fair amount of business being done with the manufacturers, and 
there is not much room for complaint. All the ironstone likely 
to be brought up in this quarter has been sold. Many of the 
mines in North Staffordshire are flooded, and considerable inter- 
ruption to business is the natural result. 

e Midland Steam Boiler Inspection Company held another 
general meeting in Witton on Wednesday, Mr. G. J. Barker, 
chairman, presiding. The report of the directors showed that 
after charging all claims that had been paid in the half-year, there 
was a balance of profit of £719 4s. 7d. The boilers under the 
supervision of the company in the southern district were 1933, and 


construction and repair, better inspection, and better care from 
attendants. The number of boilers under assurance and inspec- 
tion has steadily increased, and it is found that the form of a 


| joint-stock company with the capital advanced by those who are 


| themselves large employers of steam power, and a fair remunera- 


| The last day for receiving designs is the 1st of March. 





tion given for its use as a guarantee fund, has worked satis- 
factorily. 

At a meeting of the Birmingham Town Council, held on Tuesday, 
the Estate and Building Committee reported that a large number 
of plans had been sent in by eminent architects for the Assize 
Courts, with judges’ lodgings and municipal buildings, which the 
council propose to erectjon land purchased at a costof some £36,000. 
The total 
cost to the town will be, itis stated, about £250,000, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE—IMPORTS AND EXPORTS OF PIG IRON 
--THE PATENT FURNACES—TERMINATION OF THE DISPUTE IN THE 


IRON TRADE—SHIPBUILDING AND ENGINEERING -A NEW SHIP 
SAFE—THE ALBERT BRIDGE—MERTING OF ASSOCIATION OF 
ENGINEERS. 
Towanrps the end of last week there was a slight reaction in the 
Glasgow pig iron market, prices falling as low as 52s. cash, and up 
to the present time there has been but little improvement. At 


gool many transactions at 52s. 3d. cash and 
52s. 6d, one month. No. 1, g.m.b., 53s.; No. 3, 52s. There is no 
doubt, however, that a healthier tone now pervades the iron trade, 
and if we can only keep clear of trade disputes a great revival of 
trade may be expected. 

There is a considerable improvement in the shipments of pig 
iron for the past week. There is an increasing demand from 
America; and this is likely to continue, for the duty on pig iron 
has been reduced two dollars per ton since the beginning of the 
present year. 

The exports during the past week were :—Foreign, 5003 tons ; 
coastwise, 5818 tons ; total, 10,821 tons. In the corresponding 
week of last year they were 5122 tons, so that there is an increase 
upon the week of 2699 tons. 

There is also an increase in the imports of Middlesbrough pig 
iron into Grangemouth. During the week that is passed they 
were 965 tons, whereas in the same week last year they were only 
715—an increase of 250 tons. 

Several of the leading ironmasters of England, along with the 
principal Scotch iron manufacturers, have visited Calderbank for 
the purpos+ of inspecting Mr. Ferries’ patent furnace. The 
company are now so fully convinced of the success of this patent 
that they have agreed to proceed with the erection of two other 
furnaces on the same principle. 

Although the malleable iron trade dispute lasted nearly two 
months, the determined attitude which the men maintained, and 
the firmness of the masters, did not conduce to anticipations of an 
early settlement. But happily there has been a change within the 
last few days, a large number of the workmen having resumed on 
the masters’ terms, and the conflict may be said to have now 
ended. 

In Glasgow and neighbourhood, however, there are still a great 
number of millmen connected with the union who continue 
obstinate ; but their ultimate surrender is simply a matter of a 
few days’ more idleness. Thus has this foolish strike ended with- 
out any advantage accruing to the operatives—on the contrary, 
who can reckon the loss and destitution which it has occasioned 
to hundreds of poor families ? d 

Orders for manufactured iron may now be expected to flow in 
rapidly, as the ironmasters will be able to accept contracts at 
equal, and perhaps on even lower terms than the English manu- 
facturers. 

The coal trade remains exceedingly brisk, and owing to the 
lighting up of the furnaces which were idle during the strike a 
much larger consumption will take place; so that the heaps that 
have accumulated during the cessation of ironmaking will speedily 
be reduced. Fair prices are being obtained, and the men are 
working steadily. 

The shale oil trade is very brisk, and many of the works are 
on double shifts to complete the orders on hand at the present 
time. 

Engineers, ironfounders, and shipbuilders in and around Glas- 
gow are all busy. Makers of shipbuilders’ machines for punching, 
shearing, &c., are particularly active. 

Several large and important contracts for ocean steamers have, 
within the last few days, been closed with shipbuilding firms on 
the Clyde. This important industry promises well for a consider- 
able time to come. : 

Mr. J. B. Johnston, of Edinburgh, has patented a new deserip- 
tion of safe for the preservation of money and other valuables on 
shipboard. It is constructed so as to float and sustain itself in 
the water, and thus to lessen in some measure the immense losses 
which occur through shipwrecks, The safe is to be boat-shaped 
or spherical in form, constructed of iron, and full of air-tight 
compartments; and the outside will be covered with wood or cork, 
to protect the iron from concussion against rocks or other hard 
substances. Iron cases or tanks are to be made to fit the form of 
the safe, and these, when ald « —_ SS be — 
down, and if necessary, sealed, water- covering ured 
byclamps, bolts,and locks. The safe, suspended from the ship's davits, 
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will he ready at all times to be lowered into the sea. Whena 
ship is abandoned, and the crew take to the boats, the safe may be | 
towed astern by means of a cable secured to it for this purpose. 
It is also provided with an anchor, so that in the event of a very 
tempestuous sea, it might be abandoned; and, the name of the 
ship and port being painted upon it, its recovery and identification 
might be easy. 

The Albert Bridge—a new iron structure replacing the old Hut- | 
chesontown Bridge, which crossed the Clyde at Glasgow-—is now so 
far completed that it will be ready for opening in a month hence. 
Operations were commenced in January, 1868, and thus the 
bridge will have been about three years and three months 
in building. Considering the difficulties that were encountered 
in the sinking of the cylinders some 80ft. beneath the 
bed of the river, and the recent severe weather which 
retarded considerably the laying of the concrete on the iron plates 
which support the roadway, the progress manifested in its erection 
must be deemed exceedingly satisfactory, and creditable to 
Messrs. Donald and Wilson, the contractors. The bridge is of 
iron, resting on stone piers and abutments. It is 450ft. long and 
60ft. wide inside, and will cost about £50,000. 

At a meeting of the Association of Engineers, held in Glasgow 
last week, Mr. Robert Stewart read a very able paper on “‘ Sewage 
of Cities and Large Towns, considered from an engineering and 
chemical point of view.” He reviewed the different systems 
carried on in Edinburgh, Leamington, Aldershot, &c. for the 
irrigation of land, and gave an analysis of the results obtained at 
each in regard to health and crop raising. He also, at con- 
siderable length, criticised the different methods proposed for the 
purification of the Clyde; and at the close an interesting dis- 
cussion took place in regard to the methods adopted on the 
Continent. 











THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE IRONMASTERS’ AssoclATION— 
Fox, Heap, AND Co.’s Co-OPERATIVE LkON WorkS—THE 
BiyTH AND TYNE RaiLWway—'‘tHE NortTH#-EAsSTeRN Rainway 
ComMPANY’s BILL AND INEQUALITIES OF RKATES--THE TYNE 
SreamM Surprtnc ComPANY — PRICES, 

On ’Change at Middlesbrough, on Tuesday, there was very little 
doing. There was only a thin attendance, and the market was 
soon over on account of local meetings and a dinner of the iron 
trade held in the afternoon at Pittburn. Prices remained the 
same as I quoted last week. There is no immediate pro- 
spect of any material alteration being made in the price pf 
pig iron, but it is expected that when peace on the Continent 
is restored pig iron will gradually advance. Makers are evidently 
of this opinion, as they evince no disposition to secure fresh con- 
tracts at the ruling rates, 

In the manufactured trade there is little new to be said. I hear 
of more inquiry for rails, but comparatively few orders are 
obtained, on account of the continued indefinite state of matters 
between France and Prussia, Shipbuilding iron is in great 
demand, and all the builders on the Tyne, Wear, and Tees are 
fully occupied. 

On Tuesday the iron manufacturers held their annual meeting 
at Saltburn, and elected Mr. William Whitwell president, in the 
room of Mr. J. T. Bell, of Sunderland. 

At Middlesbrough, on Saturday last, an interesting meeting 
was held. Messrs. Fox, Head, and Co., of the Newport Iron- 
works of that town, who it will be remembered adopted a co- 
operative scheme four years ago, met their workmen, and 
declared a bonus of four per cent. on the wages and salaries of 
last year. Mr. Fox occupied the chair, and Mr. J. Head and Mr. 
C. M. Newcowen, the other members of the firm, were 
present. It was stated that the number of hands employed at 
those works is over 500. and that the four per cent. would, after 
certain exceptions had been made, average £3 per head, and would 
amount to upwards of £1600. 

The half-yearly meeting of the Blyth and Tyne Railway 
Company will be held on Monday next, The directors again 
recommend the dividends as follows :—Ten per cent. on the ten 
per cent. preference stock ; five per cent. on the five per cent. 
preference stock ; and ten per cent. on the ordinary stock and 
shares. 

A meeting of importance to the trading community was held at 
Newcastle on Saturday, to consider what steps ought to be taken 
to obtain a revision of the inequitable rates that are now being 
charged on the North-Eastern Railway Company on coals and 
coke going from collieries situate on the north of the Tces to iron- 
works in the Cleveland district as well as to West Hartlepool for 
shipment. It is agreed to petition against the North-Eastern 
Railway Company’s bill for making a new line to the Cleveland 
district, so that they might have an opportunity of getting the 
rates readjusted. 

I hear the Tyne Steam Shipping Company will be able to pay a 
dividend of 74 per cent. on the past year’s earnings. Their seventh 
annual report shows that the net profit upon last year’s transac- 
tions is no less than £21,489 9s, 1d. 

The prices of pig iron are as follows :—Pig iron: No. 1, 51s.; 
No, 2, 49s. 6d.; No. 3, 47s.; and No, 4, 46s. The prices of manu- 
factured iron are as follows :—Common bars, £6 12s. 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s. ; best best, 
£8 2s. 6d. to £8 5s,; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d. ; rails, 
£6 5s, to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7 ; puddled bars, £4 10s. to £4 15s, 
On wagons at works ; four months’ bill, or cash less 23 per cent. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE—The future more hopeful : Few engagements of 
extent yet entered into: Endeavours to check undue speculation : 
The current demand legitimate: The prospect of an unusually 
larae demand for all descriptions : Inquiries and prices : Sellers’ 
inclination to keep themselves free from large specifications: An 
increase in the make of rails: The expected Russian demand : 
Continental inquiries limited. THE HoME TRADE—THE TIN- 
PLATE TRADE—THE STEAM AND HOUSE COAL TRADES. 

THE intelligence from France continues favourable to the belief 

that the war will not be renewed, and its effect upon the iron 

trade is palpable. The future, at least, becomes more and more 
hopeful, if little of the return of rosperity, so much desired, is 
yet experienced. It is not at all surprising that but few en- 
gagements of extent are yet entered into. As the re-establish- 
ment of peace becomes more probable, the stronger become the 
endeavours to check undue speculation, and although business 
does not improve in regard to activity, the market increases in 
firmness. There is one thing all along to be said in favour of the 
current demand, namely, that it is legitimate. Scarcely an 
order has been given out for months past but what has been really 
necessary to meet daily requirements. Therefore is the prospect 
still stronger that, as soon as the affairs of Europe have reassumed 
peacefulness, there will be an unusually large demand for almost 





all descriptions of iron. 

It is pretty clear, however, as referred to in last week’s report, 
that not until makers can find themselves in a position to com- 
mand higher and more remunerative quotations for their products 
will the desired improvement take place inthe trade. Inquiries 
ro | increase, but at present rates manufacturers cannot be justi- 
fied, for the sake merely of giving the trade the appearance of 
improvement, in placing on their books engagements that will 
fetter them when actual prosperity sets in. For this reason 
cuiefly, it may be said, there is still not much greater vitality to 
be noticed either at the iron markets or at the works. There is 


an evident inclination on the part of sellers to keep themselves 
entirely free from large specifications for a little time longer; and, 
if matters turn out as they are now expected to do, they are likely 
soon to profit not inconsiderably by their pati and cauti 
ness. 

The make of rails is larger than for some time past at some 
of the more extensive establishments, the prospects of the 
Russian trade having induced makers to prepare for extensive 
clearances to that country during the Baltic season, which will 
shortly commence. To this end large quantities of rails are being 
sent down from the works to the ports, where they are stacked 
ready for shipment. There is every reason to think that the 
ensuing season will be as prosperous as the last, providing no 
unforeseen difficulty arises between the Muscovite empire and 
other European Powers, some shipowning firms having al:eady 
entered into contracts to deliver large quantities of railway iron at 
the Baltic ports. The demand from the other continental markets 
continues limited. 

Some of the home railway companies are beginuing to enter the 
markets somewhat more freely as purchasers of rails, the con- 
tinued postponement of repairs having caused the wear and tear 
to become so great that it is clear the necessary renewals cannot 
be much longer delayed. There isa good demand for bars; and 
the sale and make of pig still extensive. In regard to prices there 
is perhaps less firmness than was the case last week. The follow- 
ing are the latest quotations :—Rails, £6 to £6 10s. per ton ; 
merchant bars, £6 5s, to £6 15s.; pig No. 1, cold blast, £3 17s. 6d. 
to £4 4s. ; ditto, refined metal, £4 to £4 15s. ; ordinary hot blast- 
ings, £3 to £3 15s. 

In the tin-plate trade there is scarcely any fresh feature worthy 
of remark. 

The steam coal trade is fairly active, the late inquiries on 
French account having added appreciably to the general demand. 
The strong hopes that hostiiities will not be resumed cause both 
colliery proprietors and merchants to anticipate a largely increas- 
ing demand on French account. Prices are at present unremune- 
rative, and a reduction of the scale of wages paid to the colliers is 
apprehended. House coals are in average request. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Knotty ASH SEWERAGE—A ROUNDABOUT TELFGRAPH LINE— 
NATIONAL STEAMSHIP CoMPANY--NEW HOTEL FOR THE LONDON 
AND NORTH-WESTERN RalLway Company at LIVERPOOL— 
SHIPBUILDING AT THE HARTLEPOOLS—WORKING IMPROVE- 
MENTS ON THE NORTH-EASTERN RalLWaAy—TyYNE STEAM 
SHIPPING COMPANY--ENGINEERING DINNER AT MANCHESTER: 
Mr. £. J. Reed on his present position —-SUNDERLAND AND SOUTH 
SHIELDS WateR CompaNy—Tur Nortu-Easrern RAILWAY 

rAND 11S POINTSMEN—THE CLEVELAND DISTRICT: An enormous 
dividend—STATE OF TRADE: Sheffield : South Yorkshire. 

THE sewerage of Knotty Ash has formed the subject of an inquiry 

by Mr. Arnold Taylor, Government inspector. 

Soon after the telegraphs came into the hands of the Government 
it was decided that a direct line should be constructed between 
Liverpool and Birkenhead. A first attempt to connect the two 
towns by wires laid at the bottom of the Mersey failed in conse- 
quence of the cable being grappled and fished up by the anchors 
of vessels, the captains of which persisted in anchoring in the 
ferry track. The Government officials accordingly commenced the 
construction of a new line vid the turnpike-road from Liverpool to 
Widnes, thence over the new railway bridge to Runcorn, andround 
by Helsby, EYlesmere Port, and the new Chester-road to Birken- 
head. This line has been opened for use. 

The directors of the National Steamship Company (Limited) 
have issued their report. They announce that they have declared 
a dividend at the rate of 10 per cent. per annum; and that after 
allowing for dividends, depreciation, boiler-fund, interest on de- 
bentures, they will carry £34.593 to the credit of profit and loss, 
The insurance fund amounts to £119,742 »fter providing for losses. 
The ccmpany’s new steamer Spain will shortly be ready for 
service, 

The new hotel which has been in course of erection for the 
London and North-Western Railway Company for two years past 
at the Lime-street terminus at Liverpool is on the eve of being 
opened, It is a palatial structure. ‘Two stcam boilers will pro- 
vide steam for cooking purposes, for working steam hoists, con- 
veying water all over the house, heating the rooms, &c. The 
water is supplied from the company’s own reservoir at Edgehill, 
and the hydraulic apparatus is from the establishment of Sir W. 
Armstrong and Co. The hotel has been built by Messrs. Haigh 
aud Co., of Liverpool, from designs furnished by Mr. Waterhouse, 
of London. 

A fair amount of activity has prevailed in the iron and ship- 
building trades of the Hartlepools, and appears likely to continue 
during the spring. 

At the half-yearly meeting of the North-Eastern Railway Com- 
pany on Friday it was announced that the systems of interlocking 
points and wedging points had been partially adopted, and that one 
or other of these two methods was or would shortly be in 
operation at 198 places on the network. The block system had also 
been adopted, or would shortly be adopted, at thirty-three different 
points upon the network, ineluding about eighty miles. 

The seventh annual report of the directors of the Tyne Steam Ship- 
ping Company shows a net profit upon the past year’s transactions 
of £21,489, although a fair sum has been carried to the depreciation 
fund formed. Revenue has also been charged with £3000 for 
lengthening the Lord Raglan and fitting her with a new boiler. 
The dividend declared for 1870 is at the rate of 74 per cent. per 
annum. The company has now ten steamers trading with London 
and the Continent. A dividend of 24 per cent. it also proposed in 
the case of the Shields Steam Shipping Company. 

The Manchester Association of Engineering Employers, Foremen, 
and Draughtsmen, held their annual dinner on Saturday evening 
at the Albion Hotel, Manchester, Sir W. Fairbairn presiding. 
The vice chairmen were Mr. Hamilton Woods and Mr. W. Rye, of 
Qldham. The company included Mr. E. J. Reed, late Chief Con- 
structor of the Royal Navy. Mr. Reed, in replying to the toast of 
his health,. said when he first entered upon his duties he* 
found them to be nothing less than the entire construction of an 
iron navy. Their chairman, Sir William Fairbairn, was the first 
to suggest iron as a material forshipbuilding, and it wasthat sugges- 
tion and his continued investigation into the qualities and properties 
of iron that alone had made it possible for us to have such a nav 
as we now possessed. He had beensupported ina rete Adena | 
manner by the Duke of Somerset, Sir John Pakington, and Mr. 
Corry, and it was not until, under the present Government, a 
system of interference was commenced that it became impossible 
for him to discharge his duties properly and for the benefit of the 
country. When Mr. Childers wanted him to be subject to the 
control or interference of Captain Cowper Coles, he (Mr. Reed) 
told Mr. Childers that Captain Coles might be a good navai officer, 
but that he knew nothing of the construction of a vessel, and he 
should not permit anything of the kind suggested. In this view 
he was supported by Sir Spencer Robinson, and now he appeared 
before them as a person “on strike,” though some of the masters 
might not admire the expression. 

The report of the directors of the Sunderland and South Shields 





Water Company states that the working expenditure last year 

was unusually large, in consequence of the ively di 

and the long-continued frost, both necessitating much extra 
jumping, and, consequently, an increased consumption of coal. | 
uring the past year 4853 yards of mains were laid. 

At the North-Eastern Railway meeting at York on Friday the | 
chairman touched at some length upon the question of pointsmen | 
and their hours of labour. It was true, he cong bee many of the | 
men had to sit in their boxes for twelve hours, but then they had 





so much spare time that they were generally enabled to do their 
work to the satisfaction of all parties. Still there were places 
where the trains passed constantly, and in these localities the duty 
required unceasing attention and the appointment of men of 
steady habits and considerable intelligence. As the introduction 
of the block system would increase very largely the number of 
men, and so decrease their individual duties, it would at once be 
seen that the question required to be doalt with upon its merits 
and not upon any general statement. 

When all the furnaces now being constructed in the Cleveland 
district are blown in the production of the group will exceed 
2,000,000 tons per annum. 

The armour-plate mills of Sheffield are hard at work upon plates 
for turret-ships, A good demand also prevails for steel at Shef- 
field both on home account and also for export. 

The South Yorkshire ironworks continue well employed. At 
Parkgate shields are being made for coast defence purposes ; 
several of these will be forwarded shortly to Weymouth and 
Gravesend. On their arrival at their destinations they will be 
supplemented by heavy armour plates now being made by Messrs. 
Cammell and Co. The plates will be three in number, each 5in. 
thick, with a layer of composition between each of them. There 
are also some orders on hand for port and cannon frames. The 
South Yorkshire coal trade has been tolerably active. There has 
been a little more doing with Hull, Engine fuel is in moderate 
request. The demand for coke for iron-making purposes is 
extremely well sustained. 
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1871. | 1871. 
£end4a £684, £sqa £8 4. 
Copper — British — cake |, Steel, Swedish faxgot .., 0 0 0..0 00 
per ton..... -j/74 00.75 6 @ ROd ce cesececeeceeee 1410 0..15 0 0 
Best Selected . 748 0 0.77 6 Tin, Banca, perton..... 612 0.. 00 
Sheet......++ 900..00 0 Straights, fiue—cash. 610 0.. “ 0 
Bottoms .....-....+5| 00 0 0..5 0 0 Forarrival. ...... 0 0 0..0 060 
Australian, perton ..|72 0 0..75 0 6 Englist blocks 614 0..615 0 
} 0..0 0 0 Bars .oeesecoeees .| 615 0.. 616 0 
0..67 0 0 Refined, in blocks... 618 0..619 0 
bs . 0..7¢ 10 0 | Tinplates, prbx, 22) shts 
Yellow Metal, per Ib. .. | 0 0 63.. 0 073 IC. coke ...... anel £23 GQ. 384 @O 
Iron, pig in Scotland,ton | 212 3% cash. 1X. ditto... 000.000 
Bar, Welch,in London | 7 0 0..710 0 IC, charcoal lvo.i ll 0 
jales.| 6 7 6.. 612 6 TX. ditto... -} 0 0 0. 00 
Staffordshire | 715 0.. 8 5 © | Coals, best. perton .... | 0138 0..1 0 
Rail, in Wales ...... 67 6..610 0 Other Sorts... ......, 015 9.. 017-0 
Sheets, single in Lond.| 9 5 0..10 5 © | Oiis, per tun, Seal, pale 37 0 0..0 0 0 
t qu "1 0..9 5 0 Brown ...... oes 31 00..0 00 
776.715 0 Sperm, body ........ 84 0 0..44 5 0 
915 0..10 0 0 Whale,South Sea, pale 26 0 0..:7 0 0 
1/30 0..17 123 6 Vellow...+.ssee-+2 /35 0 0..0 0 6 
1910 0..19123 6 Brown ....... . « 33 0 0..0 00 
18 0 0..18 5 0 EI. Fish ........ 28 0 0..299 0 0 
Sheet, milled . 19 0 0..19 10 0 Olive, Gallipoli 00.000 
Shot, patent . 2010 0..21 0 0 Span 4510 0..49 00 
Red or minium 1915 0..2010 0 Palm.. - B10 0..3) 0 06 
White, dry... o 000 Linseed seve SLO 0.81 50 
ground in oil ...... 0.000 Rapeseed, English pale 47 0 0..4710 0 
Litharge, W.B.......; 0 0 0..0 0 0 Brown .. 4 o..000 
Quicksilver, per bot.... |11 7 6..0 0 0 Foreign pale 0-10 00 
Spelter, Silesian, per ton | 1715 0..185 0 0 Brown 0..0 00 
English V&S ....../18 5 0.. 0 0 0 Lard... os. 0..72 0 0 
Zinc, ditto sheet.......- | 2210 0..23 O 0 | Tallow ..sececeeeeeerey 8 0..0 086 
PRICES CURRENT OF TIMBER. 
1871. 1870, 187L 1870. 
Per load £e£ 6% £5 £ 8 Per load— 240220464246 
Teak .-cocccccccece 12101310 31 51115 Yel. pine, per reduced C. 
Quebec, red pine .. 315 415; 315 41> Connie, te qaality 18 0:919 18101910 
ellowpine.. 455 0\/ 4050 Qnddo. .. 121513 10 13 01310 
St. John’s N.B.. yel 0 0 9 O| © & O O Archangel, yellow.. 21 1° 1310 10 10 1218 
Quebec, oak, white... 6 0 6 5| 515 6 5 St. Petersburg, yel 12 513 5 11 1" 1210 
birch + 315 5 0| 315 5 0 Finland .... - 7080657 © 
eli 45 415) 4 5 5 5 | Memel...... -~-O9n 00 709 a 
Memel .......00055 @ © 0 0| © © 0 © | Gothenburg, yel. .. 5101030) 8 0 910 
Dantzic, oak + 65615 4 5 65 v 8° 8y9 0008 
fir . 212 410) 2 5 4 0/| Gefle,yellow...... 101012 0 9 OW 
Memel, fir -3 0 4 5| 2 5 810) Soderhamn........ 81012 vo 8 0 910 
Riga ..... -38 5 310); 2165 38 2 be gd 8 Cc. 
Swedish ....s..0..2 6 215) 2 32 212| lait. bys by9>10 61310 10 01216 
Masts, Quob. rd. pine 4 0 5 5| 310 6 O in. yellow .... 
yl pine4 0 5 5| 4 5 6 O Deck plank, int? 9 9 000000 
dpineOQ 0 0 0) 0000 per 40ft. din. .. ¢ 
Lathwood, Dantafm.3 0 5 4 4 0 6 0 Staves. per standard M. 

t. Peter’s 5 0 510| 6 O 6 5 Quebecpipe ...... 75 0771) 65 0 67 10 
Deals, per C., 12f. by 3ft. Sin. Reng | ee puncheon .. 2 024 0 18 019 0 
Quebec, wht. spruce 12 017 ©) 1 1710 tic, CrowM. ww yo 2 
St John,whispruce 121914 0112 015 0 Pipe 0 DSIM OE © 





BREAKFAST.—Epps’s CocoaA.—GRATEFUL AND COMFORTING.— 
‘* By a thorough knowledge of the natural laws which govern the 
operations of digestion and nutrition, and by a careful application 
of the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.”— Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London. [ApDvr.] 

THE ScHooxER YacuT Livonta.—In Mr. Ratsey’s building- 
yard at Cowes is the hull of a yacht unlike anything that has been 
previously constructed, and to all appearance the proble», 
** What does the water like,” has at last been solved, and the 
answer is the schooner yacht Livonia. The keel of this yacht, 
which is to take part in, perhaps, the most important yacht 
races ever sailed, was unostentatiously laid for J. Ashbury, 
Esq., in August last, and very quietly has the work been con- 
ducted since then. But little by little it has leaked out that a 
wonder was to be seen, and yacht owners, builders, yacht critics, 
and yacht captains are daily having a peep at this novelty. The 
dimensions of the Livonia are as follows :—Tonnage,fold measure- 
ment, 280 tons; tonnage for racing, 264 tons; length between 
perpendiculars, 115ft. 2in. ; beam, 23ft. 7in.; draught of water, 
12ft. Gin. While dealing with dimensions it may be as well to 
state that the rig of the vessel is a fore and aft schooner, and to 
give some idea of the immense power of the yacht to mention that 
the length of the mainmast from hounds to deck is 68ft., and that 
the foremast 64ft. ; these masts are about 13ft. longer than those 
usually placed in men of war of 2000 tons. A further proof of the 
vessel's stability may be adduced from the fact that her mainsail 
will contain within a few yards as much canvas as is in the main 
course of a vessel of 1500 tons; and further, the Livonia, in pro- 
portion to her size, will carry nearly four times the area of canvas 
set by the illfated ship the a when under all plain sail. 
Looking at the bow of the vessel one is apt to imagine that it is 
copied from the bows of the American yachts. The bow is just 
sufficiently like those of the American vessels to deceive the 
uninitiated, but a keen eye soon discovers that the Livonia carries 
her “bearings” further forward than is the custom in the 
American vessels; indeed, every square inch of her hull appears 
to have its special duty to do as regards buoyancy. The fore foot 
is very much rounded off, and terminates in a graceful cutwater, 
which will be surmounted by a handsome figurehead. The mid- 
ship section is something quite new, and is difficult to describe, 
but it appears to be a combination of the midship sections of the 
American yacht Sappho and the English yacht Cambria, but 
wherever the designer obtained his idea he has hit upon a form 
that must prove a success. The run and stern of this vessel have 
their own pecularities, and are, perhaps, the handsomest part of 
her, so beautifully are the lines blended that it is impossible to 
tell where the run commences. Having wrought iron floors, the 
builders are enabled to put a 12in. ‘‘ camber” in the keel without 
diminishing from the strength of the vessel, and thereby insuring 
quickness in'stays. The keel is very deep, and made unusually 
strong. The framing or timbers are of the best picked oak, 
the planking American elm to the lightwater line, then oak 
and teak ; the bulwarks will be very low, and, indeed the vessel 
herself will have much less freeboard than any English yacht of 
her tonnage afloat. Speed and strength have been the great 
objects of the builder in the formation of the hull, but the comforts 
of the owner and his friends have been carefully studied in the 
internal arrangements, and the accommodation consists of large 
main saloon, four state rooms, ladies’-room, bath-rooms, wardro! 
&c., all of which are fitted with polished red pine fittings, and 
be tastefully decorated. The workmanship in the Livonia is 
superior, aud reflects the greatest credit on the builder—Standard. 
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THE CORNISH ENGINE. 
No. XII 
Wirn this paper we publish an engraving of Woolf’s | 
dotble-cylinder engine and cast iron boilers erected at | 
Wheal Alfred in 1824. In 1814 Woolf introduced his 
engine into Cornwall, and in that year erected one at Wheal 
Abraham, the large cylinder of which was 45in. diameter. 
By comparing the duty reports we find that in 1816 
Woolf’s engines occupied the first place, doing a duty of | 
56°9 millions at Wheal Abraham, and 49°5 millions at | 
Wheal Vor. In 1817 his engines still held their own, | 
occasionally reaching 51 millions. In 1820, however, we find | 
that double-cylinder engines had descended in duty to the | 
average of the best simple engines, and afterthat period they | 
began to fall into disuse. Woolf was nothing daunted by the | 
adverse turn of events, but advocated his darling scheme 
with a pertinacity worthy of a better cause, and at his 
urgent request Mr. John Taylor, who was one of his best 
friends and supporters, made interest for him with the pro- | 
prietors of Wheal Alfred, and obtained for him the order | 
for the engine which our engraving illustrates. It was in | 
make and finish a splendid engine, and would doubtless ' 
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have proved for a Ztime¥ successful," had it not been 
that Woolf would persist in applying his cast iron 
boilers, which gave? the death blow to the use 
of his double-cylinder engine in Cornwall. His 
cast iron boiler was the subject of a patent granted 
in July, 1803, and consisted of a series of cast iron tubes 
of small diameter, connected with the under side of a large 
vessel or steam chest, the whole being fixed in a furnace 
which allowed the flame to play around the tubes. These 
boilers became leaky from unequal expansion; and the 
tubes having no circulation ere them, being closed at 
one end, they soon became choked up. Woolf subse- 
quently adopted the boiler of Trevithick, which boiler has 
continued in use to the present day, with scarcely an 
alteration in form or proportions from that first proposed 
by its inventor. 

Scarcely less in importance than the change from the 
non-expansive to the expansive engine was the introduc- 
tion of the Cornish boiler. Many attempts were made to 
improve on the haystack and wagon boilers before the 
present form of boiler was designed, and, indeed, there was 
need for radical change when it is considered that wagon 
boilers were made of such proportions as the one which 
existed at Poldice for supplying steam to a sixty-inch 
engine. The fireplace was fourteen feet long and 
eight feet deep, the whole space being filled with 
fuel to within six inches of the bottom of the boiler. The 
consumption of coal was 250 to 300 bushels per day. 
Trevithick proposed his Cornish boiler in 1804, but it was 





not until 1812 that he had an opportunity of petting his 
ideas into practice in Cornwall. Having at that date to 
erect a 24in. engine at Wheal Prosper, of which mine he 
was sole engineer, he took the opportunity of testing the 
plan he had so long advocated. He then put up what 
must be regarded as the first Cornish engine ever erected, 
that is to say, the first high-pressure expansive working 
and condensing engine with the Cornish boiler. ‘Lhe 
boiler was 24ft. long and 6ft. diameter, with a fire tube and 
flues nearly identical with those at a used, except 
that the tube was a little flattened at the top to give 
additional steam room. 

Much interest is attached to the Cornish boiler, and the 
high duty of the engine has often been attributed to the 
superior efficiency of the boiler. In Cornwall it is usual 
with ordinary boilers to evaporate 9 lb. of water per 1 Ib. 
of good Welsh coal when the boiler is clean and in good 
condition ; but taking the average of boilers which have 
been in work some years, more or less incrusted, 8 lb. of 
water per 1 Ib. of coals is what we have usually found to be 
the result. During the last six months of the year 1838 
a correct recurd of the water injected and the fuel consumed 
was kept by means of an apparatus attached to Sims’s engine 
at the United Mines, giving the following results :—The 


WHEAL ALFRED, 1821. 


ees | of coal consumed was 700 tons, and the water 
injected 234,210 cubic feet, which gives 15 cubic feet of 
water evaporated for each 100 Ib. of coal ‘consumed, or 
9°36 lb. of water per 1 lb. of fuel—an average result 
which is seldom exceeded at the present day. Ten pounds 
of water per 1 lb. of coal is to be obtained with special 
care, but it must be regarded more as an experimental 
than as a practical or average result. Trevithick, in 
fixing his first boilers, adopted the split draught and side 
flue arrangement, by which the furnace gases are carried 
from the tube along the sides of the boiler, and thence 
along the bottom to the chimney ; and, indeed, this seems 
thoroughly correct in principle. It is self-evident that the 
greater the difference in temperature between the furnace 
gases and the part of the boiler with which they are in 
contact, the greater will be the transmission of heat to the 
boiler. The bottom of the boiler must obviously be the 
coldest part, because of the cold water, from its superior 
specific gravity, displacing that which has become heated 
below it. If the gases first under the boiler, and then 
along the sides, it is true that a greater difference of tem- 
perature would exist at the bottom, and there a greater 
evaporation would result, but at the sides the difference 
would be so reduced as to make the heating surface very 


inefficient. Experience proves the correctness of the prin- 
ciple carried out by Trevithick,and it is continued to 
this day in Cornwall. 


we shall treat more at length on this 





In our next } eae 
subject. The following table, taken from Pole’s work on 





the “Cornish Engine,” contains some interesting informa- 

tion :— 

Table of the proportions of heating surface and area of fire-grate 
compared with the quantity of water evaporated, and of fuel con- 
sumed, in the Cornish and Boulton and Watt boilers. 

















| Boiler surface exposed | a 
s to fire and flues. is 2 
7 + oa 
Place. gf Per is u/s Zlgbey 
/o3| quarela SEs 353\55 8° 
i= 5) —s2e™ ltae exe 
‘ Z| of fre |5E Ss 55 Es FS oe 
7. | grate. [“ & am - =—"e 
1 2. 3. 4. 5. 
sq. ft. | sq. ft. | sq. ft. Ib. 
1} Albion Mills .. ..| 1 21°28 | 0°15 1°204 | 16°44 
Boulton )}2| Old Ford... -. ..| 1) 1578] o-163| 1°3 | 12-21 
boil xa 3] Practice of Watt & | | 
aes Smeaton eo] oe 0°13 Oe 
| 
. 4} Wheal Towan.. . 3} 36°11 9 12°75 2°83 
—_ 5| United Mines --| 3} 43°88 1°022 | 10°72 4°09 
©rs. (1 6] Old Ford.. +] 4] 43°77 | 1°56 | 181 | 3°64 











Remarks.—1, 4, 5. From Mr. Parkes’ paper on “Steam Boilers.” Table 
I.—Trans. Inst. C.E., vol. iii., p. 47. 2. From Mr. Wicksteed’s “ Experi- 
mental Inquiry.” Mean of experiments 27 to 36, in Table V. 3. The 
rule adopted by Watt and Smeaton was to allow 8Sft. or 8°2ft. of heating 
surface for 1 cubic foot evaporated per hour ; see “ Tredgold’s Treatise,” 
p. 118. This gives the amountin column 3 — Ps ‘13sonearly. 6. 
From “ Experimental Inquiry.” Mean of experiments 1 to 6, in Table V. 

By this table it appears that in the Cornish boiler—l1. 
(Col. 2.) The ratio of the area of the heating surface to that 
of the fire-grate is more than twice as great as in the 
common boiler. 2. (Cols. 3 and 4.) The proportion of 
heating surface to the quantity of water evaporated, or of 
fuel consumed, in a given time, is about ten times as great. 
3. (Col. 5.) The rate of combustion is slower with the 
Cornish boiler than with the common one, in the propor- 
tion of about 1 to 4, supposing the fire to have the same 
thickness. 





THE RECONSTRUCTION OF A PIER OF 
THE BRIDGE ON THE JELEZ AND GRIASI 
RAILWAY, IN THE GOVERNMENT OF TAM- 
BOFF, RUSSIA. 

(Continued from page 124. ) 


The scaffolding and sinking apparatus, including the main or 
bearing piles, upon which rested the platform, over-head crane, 
and the apparatus used for the lowering of the caisson, con- 
sisted of twenty piles driven in six rows in the direction of the 
stream, and four rows across the stream. These piles were 
from 55ft. to 60ft. long, 16in. in diameter shod with 18 lb. 
wrought iron shoes, and driven from 20ft. to 26ft. into the bed 
of the river. Some of these piles were tried in five, six, and 
seven positions, and it was only by the greatest amount of per- 
severance in boring and probing for places, assisted by drivers, 
that the piles assumed the very satisfactory results indicated. 
Thirty-five piles were driven, broken, and abandoned in the 
attempt to place the twenty required. The pile driving was 
performed by means of the ordinary upright timber frame, 
vith a 15 cwt. ram, the’fall ranging from 4ft. to 14ft. ; a com- 
mon crab windlass hoisted the same, with a claw lever detach- 
ment. From the extraordinary nature of the river bed, 
which may be gathered from our illustration, and the 
great masses of stone that lay in many places 4ft., 5ft., and 6ft. 
below the sand, it was common for every second or third pile 
to be shaken or broken, and the trouble, delay, and anxiety in- 
creased greatly as the work proceeded. Such small piles as 
those driven under the stage frames and tramways were hand 
driven. The bearing piles were firmly braced and trussed one 
to the other in all directions, and bound at the water line to the 
piles supporting the bridge. Upon each of these bearing piles 
a timber cap, 3ft. Gin. long, by 15in. square, was placed with 
notched brackets for support, let in, and bolted through to the 
pile. Resting upon these caps double deams ranacross, 2lin. x 15in., 
to form the bearers of the lowering apparatus. The up and down- 
stream centre piles were carried about 2ft. higher than the cross- 
stream piles, so 2s to allow the bearers to rest level on the cross- 
stream bearers ; each of these bearers was trussed against chain 
posts. On the inside of the ten main piles notched brackets 
were let into them just above the water line and bolted through 
to the pile; upon these brackets were placed strong timbers, 
also bolted through to the pile, and forming, as it were, a strong 
frame inside the space to be occupied by the caisson. Under 
these timbers short piles were hand rung at every three or four 
feet to support the same, and upon this cross frame cross timbers 
were laid and planked level, so as to form a platform for the 
erection of the caisson, Just above its site, the cross, or poles, 
were extended as far on either side as was possible, so as to 
form at after time a staging. These cross bearers were bolted 
through to horizontal beams specially placed for them on the out- 
side piles and the bridge packings, and when covered and planked 
over formed a side staging, to be used by the masons after the floor 
had been cut away to allow for the descent of the caisson. As it 
had been impossible to drive the main piles except in such places 
as were free from stones, héton, old piles, &c., and as such it became 
a very difficult matter to determine their positions, s» when the 
piles had been driven they assumed a form very different from 
the proposed plan. This incongruous piling had then to be bound, 
braced, and trussed in every possible manner, and the necessary 
beams, balks, and scaffold ties placed for the framing of the 
piles together diminished the proposed staging and reduced the 
passages to very inconvenient widths ; in many places the height 
above floor line did not exceed two or three feet, and the width 
of available platform in many parts did not exceed a few inches. 
Two open spaces were left clear on either side of the bridge 
staging, and these open spaces, about 6ft. x 4ft. 9in., were used 
for the bringing of stone, &c., to the masons, and the men 
employed on the caissons ; from these spaces the tramways led to 
the shops and stores, and to the stone-yard, lime, and mortar sheds. 

Upon the horizontal bearers placed on the top of the main piles 
cross timbers were laid and planked over so as to form an over- 
head platform, with a ladder communication to the caisson stage. 
This platform served as a roof to that part occupied by the 
caisson, and formed a floor for the men employed at the lowering 
apparatus, and a landing stage for the men employed in the 
caisson. Two small huts were erected on this platform, at the 
extreme up and down ends of stage, and felted; these huts 
served as a slight protection to the men against the inclemency 
of the weather, and as a store room. Upon this stage at the 
down-stream end, and over the centre occupied by the air 
chamber, were fixed a couple of upright frames ; horizontal bearers 
ran across, capped and tied with iron stay rods; upon these 
bearers a 10-ton travelling crab ran on rails, and this served for 
the hoisting of air chambers and cylinders. The platform sur- 
rounding the upper stage was provided with ladders communi- 
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cating with the side of the stage below; at the up-stream end a 
small gibbet post fastened to the iron work of the bridge, with 
a pulley hungtrom the same, served for the lifting and placing of 
tubes for the air shaft as shown in our engraving. 

The lowering apparatus, or screws, rested in cast iron boss 
plates ; these were fastened to bed blocks and bolted through to 
the trussed bearers resting on caps of the main piles. The screws 
were ten in number, and in two rows of four each on either side, 
and the two others placed on at the top centre of the caisson, 
and the other at the bottom centre ; these screws were 3in. 
diameter and ft. 9in. long, held into the screwed boss plates. 
On the upper end of the screws a small ratchet was keyed, pro- 
vided with lever tubes about 4ft. long; on the lower end of 
the screws an eye formed of 2in. round iron welded to a boss 
resting on the upper face of a 2}in. steel nut, with lock nut 
screwed and cottared through theends. According to the lever’s 
movements so the weighted screw rose or fell; links hung 
through these eyes, forked-shaped, and formed of 1in. round 
iron ; these links or chains had eyes at each end formed to receive 
a 2in. bolt with washer and pin. Of the ten sets required, five 
were provided with links 6ft., and “the other five with links 3ft. 
long; this prevented the possibility of too many chains requiring 
renewal at once. It was tolerably easy to determine by the 
hand, or the ring of a hammer stroke, whether the chains were 
or notin a state of equalised tension. Reliable men were entrusted 
with this duty upon the lower platform, who in their rounds 
proved each chain and communicated with the men stationed at 
the screws on the upper platform, who readily raised or lowered 
the screws as soon as a chain reqnired loosening or tightening. 
The chains were numbered. This arrangement did not in any 
way interfere with the progress of the works ; by this arrange- 
ment one man at each screw was found sufficient for lowering 
the caisson and its masonry. During the first stages of this 
work, when the caisson rested upon firm ground, the assistance 
given by the chains was altogether discarded, but they remained 
loose to guide the work in case of accident to the caisson’s descent 
Upon several occasions 10in., 12in., and 13in. have been sunk 
in onehour’s uninterrupted working. On the sides of the caisson, 
immediately below the plumb line of screw centres, were fastened 
suspension plates foruied of double angle irous and T-irons; these 
plates were 4ft. long, and the links of the lowering chains held 
to them by 2}in. iron bolts, with washer and pin. 

As a part of the ironwork for the caisson had arrived before 
the proposéd floor for the building of the caisson under the 
bridge had been made, it was deemed advisable to build the 
caisson upon a raft, and then float it immediately under its pro- 
posed site. The raft was built, but owing to the want of proper 
material, &c., it did not prove satisfactory, and was not used, 
the contractor being paid for the delay caused to his men, &c. 
At the end of the time—about fourteen days—the staging 
under the bridge was completed, and the work of erecting the 
caisson commenced. But the same proceeded slowly, owing, in 
a great measure, to the delays caused by the railway companies 
in delivering their goods. In many instances three weeks and a 
morth elap-ed in the forwarding of goods from Mescow to 
Lipitsk, a distance of about 500 miles. By the middle of 
September the workshops, béton, and mortar sheds had been 
constructed; the boiler, engines, and air service erected; the pier 
scaffolding and lowering apparatus ready; the platforms, overhead 
crane, &c., in position, and all the usual et ceteras of the work 
for the lowering of the caisson in place done, but the ironwork for 
the caisson, air chambers, cylinders, &c., was not ready. In the 
middle of October the air chamber was sent by passenger train 
from Moscow, and then in an incomplete condition, requiring 
additions that should have been done in a mevhanical works, and 
which proved very difficult to accomplish without material 
and few tools in an inland Russian village 200 miles from any 
manufacturing town. These delays—caused by the non-fulfilment 
of the contracts to time, and the tardiness of the railway com- 
pany’s delivery—caused a loss of over six weeks, and led to much 
trouble and very great expense that had not been estimated for 
in the contract. besides causing the greater part of the masonry 
to be laid in a dark, covered shed, by candle-light, and 
exp sed to the various disadvantages and inclemencies of a 
Russian winter. The weather at this time altered greatly—rain, 
hail, and sleet, with the winter snows, rapidly setting in. Pre- 
parations had then to be made for the coveringin and heating 
of the entire space required and occupied by the men employed 
upon the masonry of the caisson, and the lime and béton sheds 
in various parts of the stone-yard, besides houses for the resident 
engineer, &c. &c., and these to resist a temperature of from 
10 deg. to 20 deg. Fah. below zero. 

For the caisson a housing was formed of scantling boards 
placed upright against the outer row of piles, and dipping into 
the river from 3ft. to 4ft. Covering boards were placed over 
the space joints. Two layers of felt were then tacked over and 
covered with matting ; two large sheet iron stoves lined with 
native fire-brick, and sheet iron piping slung round the building, 
jointed to an exit-pipe tat led through the floor of the upper 
platform. Two large tin reflectors were hung from above, lit with 
candles placed round a circular frame ; small double windows 
were placed in positions where light could be advantageously 
gained, and two doors gave opening to the tramroads. The 
platform ladder was covered in at the upper exit by a small 
housing with door. The open spaces round the air chamber and 
the air shaft were made tolerably tight by means of chain bolsters. 
The floor of the upper platform was well matted and covered over 
with abont 6in. of horse manure and sand, and every endeavour 
made to render the works warm and wind-proof, the tempera- 
ture at this time—the latter end of October—being from 7 deg. 
to 8 deg of frost, with snow and cutting winds at night. 

On the morning of October the 26th the caisson was finished, 
and the air chamber, cylinder of entrance shaft, &c., ready for 

placing in position. In the evening the screws of the lowering 
apparatus were tightened, and the caisson lifted a few inches 
above its stage. The cross timbers of its erection stage were 
then cut away, and the caisson hung freely upon its chains; the 
timbers were then cleared away, and the lowering of the caisson 
commenced. All worked freely, and in six hours of uninter- 
rupted work the curb of the caisson was about 18in. under 
water, or at the rate of llin. per hour. The engines then com- 
menced working, and men were sent into the caisson through 
the large door of the cylinder to caulk and putty such parts of the 
work as leaked. It was, however, deemed advisable, as the best 
and most rapid method of securing a tight box, to cover the 
inside seams and rivets thoroughly with Portland cement from 


On the morning of October 28th the caisson and its acces- 
sories were blessed by the priest and deacons of Sakolsky. The 
foundation-stones—of which there were four—were laid by his 
reverence, and Messrs. Ridzertsky, Marechal, and Swann. The 
operations necessary in the formation of a new pier were then 
commenced, and by the evening of that day the curb line of 
the caisson was 8ft. below water, and the masons employed in 
the building of the stonework in full operation. 

The reports that had gained ground in the neighbourhood of 
the difficult and dangerous nature of the work rendered it a 
matter of great difficulty to obtain workmen willing to enter the 
caisson. The peasants in the neighbourhood could not be induced 
at any price, and the rate of wage demanded by contractors for 
the supply of men for the work was at a fearfully exorbitant 
figure. However, a few men were induced to enter at about 
four times their rate of ordinary pay; and after a few days’ trial, 
and when no ill effects had resulted to them, then the rumour of 
high pay and little work induced the greater part of the blackguard 
population of the town of Lipetsk (about five miles distant) to 
accept service, and a more disorderly or disreputable drunken 
set of labourers—without clothes or passports—it is hardly 
possible to imagine. During the first fortnight the greater part 
of the caisson gangs entered the same in a state of semi-drunken- 
ness, and this was continued till the obtaining of a few good and 
steady workmen placed it in the power of the contractors to 
remove the more disreputable. The day was divided into three 
changes or gangs of eight hours each, and during the latter 
part of the work an average of forty men to each gang. About 
250 men were generally upon the books for the caisson changes, 
but it was always with the greatest difficulty that any one 
change could be fully mustered. The following diary of the 
work shows the rate of progress, &c. 

October 29th —The caisson’s edge sunk upon a mass of broken 
stones and sand, béton, and piles of the old foundation, that 
formed, as it were, a mound at the up stream end, the caisson 
touching about 2ft. on the one side ; men worked on platforms, 
and by means of rodsand hoes pushed the deblais under the side. 
Two wooden shutes were placed under the curb line of caisson, 
pointing to the deep water ; such stones as lay near the surface 
were rolled through the shutes out. Depth of water above 
curb line, 1ft. 9in. ; depth sunk, 8ft. 3in. ; temperature outside, 
4 degrees Fah. 

October 30th.—Two large stones lay directly under the curb 
of the caisson, embedded in {mud and lime ; it was! impossible 
to push forward the work with any speed, as the slightest agita- 
tion of the water disturbed the mud and lime, and prevented 
any examination of the work in progress. One stone 3ft. 6in. x 
2ft. 4in. x 2ft. %in. removed, two smaller stones broken, nine 
piles cut from under the side. Depth of water, 1ft. 4in. ; depth 
sunk, 8ft. 9in. ; temperature outside, 2 degrees Fah. 

October 31st.—Cleared the large stones, sunk into small stones, 


broken piles, old timber, and béton; cut from under sides and | 


midfeatber three piles, two baulks, one oak, two stones, and 
several caissons of the old foundation. Depth of water in 
caisson, 9ft. ; depth sunk, 9ft. 9in. 

November 1st.—Cleared from under the curb eleven spiles, 
two large stones, and several masses of béton. Injector not 
working. Engine stopped, and water rose to line level. Depth 
sunk, 11ft.2in. ; temperature outside, 10 degrees cold ; in caisson, 
2 degrees heat. 

November 2nd.—Commenced work at 6 a.m.; at 8 a.m. fusible 
plug of the boiler gave way, and men had to leave the caisson ; 
at noon entered the caisson, 2ft. 6in. water in same, bricklayers 
at work roofing in ; at 2 p.m. had to leave caisson owing to the 
rapid rise of water. Injector not working. Depth sunk, 
11ft.4in. ; temperature outside, 12 degrees cold. 

November 3rd.—Resumed work at 2 a.m., 3ft. 6in. water. 
Bricklayers roofing in; at 5.30 engine stopped. Injector not 
working, men afraid and refused to work. Depth sunk, 
11ft. 6in. ; temperature, 17 degrees cold. 

November 4th.—Entered caisson 7 a.m., worked till 6.30 p.m. 
Bricklayers roofing in, 2ft. 1lin. water in caisson ; at 10.30 1lin. 
water only ; removed large stone, and cut two piles from under 
midfeather. Depth sunk, 13ft. Sin. ; temperature, 34 degrees 
cold. 

November 5th—Cut nine piles from under the curb, three 
piles under midfeather, one oak cut lying across the up-stream 
corners ; men employed all day with steel chisels and iron bars. 
Depth water, llin. ; temperature outside, 27 degrees cold, and 
wind ; depth sunk, 14ft. 4in. 

November 6th.—2ft. 9in. water in caisson, one man removed in 
a fit and spitting blood. Temperature outside, 30 degrees cold ; 
depth sunk, 15ft. 2in. 

November 7th.—Bad and wet wood for the boiler. Engine 
worked very slowly from noon to 5 p.m. ; men delayed in caisson 
owing to hinge breaking on No. 1 floor (chamber) ; stopped at 
9 p.m. for one hour. Cut sixteen piles, removed three large 
stones, and the oak tree under cross-stream corners. Depth 
sunk, 16ft. ; temperature outside, 20 degrees cold. 

November 8th.—Started at 830 a.m. ; preparations made for 
lifting the sand by the apparatus, as it was impossible to throw or 
push more sand under the sides; drew up 150 buckets and 
threw the same on platform. Apparatus worked well. At 
11 am. water rose rapidly, men left the caisson ; at 2 p.m. re- 
sumed operations. Depth sunk, 16ft. 9in. ; temperature outside, 
26 degrees cold. 

November 9th.—Stopped work at 6 a.m., steam pipe burst ; at 
9 p.m. ready to resume work in the caisson, but steam pump 
frozen. Temperature, 32 degrees cold. 

November 10th.—Resumed work at 11 a.m., drew up 1800 
buckets of sand in nineteen hours, cut nineteen piles, removed 
eight stones and several masses of béton. Depth sunk, 18ft.; 
temperature, 26 degrees cold. 

November 11th.—Cut twenty-two piles ; during the morning 
water rose in the caisson four times; at 6 p.m. engine stopped, no 
wood for the boiler. Depth sunk, 18ft. 9in.; temperature, 16 
degrees cold. 

November 12th —Resumed workat 8 a.m., three piles cut under 
midfeather and twenty-five piles cut from under curbs ; eight 
piles and ten large stones removed from the down-stream end ; 
liuk broke, and the caisson slipped 9in. down stream. The 
caisson could not be lowered, as the weight of side sand forced 
the caisson out of line. At 4 p.m. engine stopped, and water 
rose 4ft. 6in. in the caisson ; the caisson then sunk suddenly Qin. 
on the cleared side. Depth sunk, 19ft. 8in.; temperature, 
9 degrees cold; in caisson, 4 degrees heat, 

November 13th.— Removed eighteen large stones from under the 





lin. to l}in. thick. Over the entire roof a layer of t 
was laid 3in. thick. It was deemed advisable to build in 
the brick courses between stiffeners, and the arches in 
the caisson roof afterwards, lest too great a strain should 
be brought to bear on the chains before the caisson rested 
firmly in the river bed. This was very inconyeniently 
remedied by continuing that work afterwards below water 
during the excavation. 

On either corner of the caisson measuring rods were placed to 
aid the masons in their work and to denote the ick g ition 
of the caisson, and at all times to serve as a measure of the cais- 


son’s depth. 





sides, the caisson still out of level and with a skew of about 4in.; 
the sand on the up-stream end soft and rotten, with foetid smells. 
At 11 p.m. the caisson slewed outwards 2in. to the deep water 
side. The upstream end packed with balks, old piles, and 
timbers, so as to form a floor, and propped to the roof of the 
caisson ; this prevented any sinking at this place. One large 
stone under midfeather on edge ; two masons employed chipping 
* Depth of wore tine S toms arb gy Rauipie g the 
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Ws. ay 14th,—Carpenters employed packing the up- 





stream end, masonsat work atstone under midfeather ; eight stones 
removed, ten piles cut, three men removed insensible. Depth 
sunk, 20ft. 6in ; temperature outside, 3 degrees heat ; tempera- 
ture in caisson, 5 degrees heat. 

November 15th.—Three men removed, complained of difficulty 
in breathing ; part of the supporting stage removed, but placed 
again as the sand blew in holes and caused the up-stream end to 
sink about 4in. out of level; chain snapped ; balks, old piles, 
stones, &c., placed under the curb of the caisson to give a sup- 
port, and all hands employed in hurrying the work at bottom- 
end. In ten hours of uninterrupted work the caisson was 
righted, but it was impossible to assist the caisson except by the 
chains on the deep water side, as the weight of side sand forced 
the caisson out ; stakes were driven close to the caisson curb to 
keep her from being pushed out. Depth sunk, 21ft. 3in.; tem- 
perature outside, 41 degrees cold ; caisson, 3 degrees heat 

November 16th.—The caisson level; came tothe end of four piles, 
cut through clay and sand at the down-stream end; very difficult 
forthe men tu excavate, as shovels could not be used for the 
clay in the water, and the men had to lie on their sides and 
excavate with their hands ; llin. water in the caisson, the up- 
stream end still sunk though packed by timber. At 11 p.m. the 
caisson sunk with a jerk about 3in., and gradually for another 
5in.; men could not work long as the water was cold. Thirteen 
men left the caisson complaining of headache and giddiness ; 
three men taken out by the others insensible. Depth sunk, 
21ft. 6in.; temperature, 26 degrees cold ; in caisson, 14 heat. 

Noventber 17th.—Removed a mass of stone from under side ; at 
8 p.m, sunk upon a large stone resting on its edge directly 
under midfeather and curb of the caisson ; dug and excavated 
round, but no use. Several caissons employed in the formation 
of the old pier lay under the curb down-stream end, and a mass 
of broken ‘piles, beams, bearers, and bétun blocks, all mixed 
together under the corners and down-stream end. Seven men 
employed in cutting the stone, and four men in cutting with 
hand knives the caissons; 10in. water in the caisson. At 19 p.m. 
the side plates of the caisson burst in 1 }in., from the great strain 
and weight of the entire caisson resting on the stones. Carpen- 
ters and men employed in placing beams wedged across to pre- 
vent the side bursting in. That part of the curb resting on the 
stone completely smashed and doubled up, and the corner angle 
iron, right hand down-stream end, bent in 2in., and several of 
the rivet-heads torn off the side sheets. The caisson sides leaked 
in many places, and it was only by the continued application of 
mastic, and in places Portland cement, that the water was 
prevented from rising’ by the loss of air. Timbers, stones, 
and, in fact, all solid materials lying in the caisson thrown under 
the sides and packed by means of wooden wedges driven under 
the sinking side of the caisson. No progress made this day. 
Depth sunk, 21ft. 8in.; temperature outside, 19 degrees cold; 
temperature inside, 4 degrees heat. 

November 18th.—Ten men employed in cutting stone, and 
four men at the caisson. At noon fell upon another large stone 
close to the other. All possible hands employed in cutting and 
chipping; impossible to hurry the work; 15in. water in the cais- 
son; the caisson still sunk on the side opposite to the stones; 
many rivets gave way both from the corner and the side sheets; 
one oak removed from the up-stream end, but fotid and very 
rotten, causing the already close atmosphere to become oppres- 
sive, and the men refused to work longer at the stones owing to 
the depth of water and its coldness to the hands. A large hole 
drilled in the stone, and a wedge forced in, but broke in, so no 
progress made. Depth sunk, 21ft. 10in.; temperature, 10 degrees 
cold; in caisson, 5 degrees heat. 

November 19th, 3 a.m.—Chain broke, and the caisson sunk 
3in. at the stone end, forcing the stones into the sand; still 
cutting at the stones, but little or no work done. Depth sunk, 
22ft.; temperature, 7 degrees cold; 9 degrees in caisson. 

November 20th.—Three men removed spitting blood, and two 
men hauled out insensible. Stones still cutting; the caisson 
sunk gradually this day, forcing, and sometimes crushing, the 
stones placed under to support; about forty stones removed 
from the down-stream end ; two beams and four piles cut from 
under the side. Depth sunk, 22ft. 2in. ; temperature, 8 degrees 
cold ; in caisson, 2 degrees heat. 

November 21st.—The large stone split in two, and the other 
stone clear for 6in. The men at up-end platform employed in 
excavating the sand from under the boards by means of their 
hands and small hooks, as the sand at that point was too rotten 
to allow of the removal of the entire stage. Sunk level all round, 
and everything clear. At 4 p.m. had to leave the caisson, owing 
to the rapid rise of water. Depth sunk, 22ft. 9in. ; temperature 
outside, 11 degrees cold ; temperature in caisson, 3 degrees heat. 

November 22nd.— Resumed work at 8 a.m. Four large stones 
cut ; forty-five small stones dug out from under sides; four large 
beams, nine piles, and an oak tree removed ; thirty-seven men 
left the caisson during the day, compl-ining of bad air and the 
candle-smoke. Depth sunk, 23ft. ; temperature inside, 29 degrees 
heat ; in caisson, 5 degrees heat. 

November 23rd.—Caisson slipped 4in. up-stream end, and the 
foundation supports had to be doubled ; a large stone under 
down-stream corner very difficult to cut ; removed eight piles 
and cut nine ; two oaks cut from under the side and midfeather ; 
ten men left the caisson, complaining of giddiness, &c. ; cut the 
oak and split the stone under the corner. At 6 p.m. men refused 
to work ; rapid rise of water. Depth sunk, 23ft. 4in.; tempera- 
ture, 9 degrees heat ; in caisson, 8 degrees heat. 

November 24th.—Cut piles and stones under the side; left 
caisson at 10 p.m. ; 3ft. 6in. water in the caisson. Depth sunk, 
a 8in. ; temperature, 11 degrees heat ; in caisson, 9 degrees 

eat. 

November 25th.—Worked four hours this day ; impossible to 
clear the caisson of water. Depth sunk, 24ft.; temperature, 1 
degree heat; in caisson, 2 degrees heat. 

November 26th.—Entered caisson at 6 a.m. Cut piles and 
removed stones, 2in. water in caisson, air bad, and the candles 
smoking abominably; at 3 p.m. four men removed from the 
caisson insensible, some recovered on exposure to the open air. 
Sunk well during the night, but masonsemployed in the bricking- 
in troublesome and sadly interfering with the work ; at 10 p.m. 
ten men left the caisson coughing blood. Fourteen stones, two 
beams, nine piles, and several masses of béton removed this day ; 
depth sunk, 25ft. lin. ; temperature outside, 2 degrees cold ; 
temperature in, 2 degrees heat. 

November 27th.—Men still complaining of bad air and weak- 
ness ; five piles, two balks, and four stones cut from under the 
side and midfeathers ; at 4 p.m. men left the caisson all com- 
plaining of the bad air and smoke from the candles; added two 
new cylinders to the entrance shaft; much trouble and delay in 
fitting together the contractors’ bad work. Depth sunk, 25ft. 3in.; 
temperature outside, 9 degrees cold ; in caisson, 3 degrees heat. 

November 28th.—No work during this day, erecting and placing 
the air chamber on the added cylinders; at 9.30 p.m. four 
chains gave way, and the air chamber canted 2ft. 6in. on one 
side and caught against the bearers of the main piles, the bolts 
of the cylinders gave way and the ing blew out; the resident 
engineer and two men entered caisson and shut the door 
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leading into the air shaft (below), and air sent by both engines 
through the air shaft No. 2. At the time of closing the door 6ft. 
of water in the caisson; upon loosening all the chains the caisson 
righted. Temperature ontside, 20 degrees cold. 

November 29th.— Repairing the accident; temperature outside, 
19 degrees cold. 

November 30th.—Started at 2 a.m., about 2ft. of sand blown 
into the caisson by reason of the accident on the 23th ; cut the 
large stones under midfeather and corner, removed four pilesand 
small stones. Depth sunk, 26ft.; temperature outside, 28 degrees 
~— ; and in caisson, 1 degree heat ; fifteen men removed un- 
well. 

December 1st.—Broke large stone, cut two beams, and removed 
the ends of several piles from under sides. Depth sunk, =6ft. 9in.; 
temperature, 31 degrees cold. 

Jiecember 2nd.—Cut beam, removed oak from under side; a 
stiff clay that required the men to tear from under the curb line 
with their hands and small hooks; 9in. water in the caisson 
Depth sunk, 27ft.; temperature, 9 degrees cold ; in caisson, 1 
degree heat. 

December 3rd.—Cut three stones and removed a mass of 
béton and old wood from under side, men complaining of the 
cold water and bad air; depth sunk, 28ft. 2in.; temperature, 
2 degrees heat, in caisson, 2 degrees heat. 

December 4th. —Water in the caisson twice ; nive men removed. 
Depth sunk, 29ft.; temperature in caisson, 4 degrees. 

December 5th.— Two men left work, one oak under side. Depth 
sunk, 30ft. lin.; temperature, 4 degrees heat ; in caisson,'5 degrees 

December 6th.—Oak removed and four stones. Depth sunk, 
31ft. 7in.; temperature, 9 degrees heat ; in caisson, 3 degrees 
heat. 

December 7th.—All well ; fifteen men removed. Depth sunk, 
33ft.: temperature, 8 degrees heat ; in caisson, 9 degrees heat. 

December 8th.—Sunk well ; four men removed. Depth sunk, 
34ft. lin.; temperature, 11 degrees heat; in caisson, 9 degrees 
heat. 

December 9th.—No work from 6.30 a.m. to 6.30 p.m.; water 
in the caisson ; six men left unwell. Depth sunk, 34ft. 10in.; 
temperature outside, 6 degrees heat; in caisson, 11 degrees 
heat. 

December 10th.—Entered caisson at 2 p.m.; at 9.30pm. men 
left owing to the rapid rise of water. Depth sunk, 35ft. 3in.; 
temperature outside, 7 








7 degrees heat ; in caisson, 3 degrees heat. 

December 11th.—Water in caisson, engine working slowly, no 
steam, boiler cleaned. Temperature. 7 degrees heat. 

December 12th.—Entered caisson 9.30 a.m : impossible to sink 
owing to the great mass of sand lying in the caisson. Depth 
sunk, 36ft. 9in.; temperature outside, 8 degrees heat. 

December 19th.—Water in caisson twice ; at noon all men em- 
ployed in making preparations outside to protect the scaffulding 


THE ENGINEER 


engaged. It was, therefore, with feelings of more than ordinary 
satisfaction that the directors of the railway and Messrs. Poliakoff 
and Co. presented the re-ident engineer, Mr. James V. R. 
Swann, on his resignation (December 18th, 1868) with a letter 
“of thanks and a cheque as a token of esteem and acknowledg- 
ment for the courage, perseverance, and ability displayed by that 
gentleman in overcoming successfully the many difficult and 
arduous duties undertaken by him, and in the face of obstacles 
that at times seemed almost insurmountable. 

By the month of January the caisson had been filled in and the 
entrance shaft closed ; in February the nier was finished and the 
scaffold supports under the bridge removed. The total cost of this 
structure was 101,000 roubles, Messrs. Poliakoff having placed 
the contract under supervision of the railway directors after the 
non-fulfilment of the contractor as to timeand estimate. Employed 
upon the works were Messrs.C. Marechal, contractors; Mr. James 
V. R. Swann, resident engineer ; M. Favre, mason ; M. Michel, 
machinist ; and Messrs Iecbhardf and Fiecisheur; Messrs. 
Ridzevstky, director and general manager of the Jelez and Griasi 
Railway ; and M. Boungie on behalf of the company ; and M, 
Troitsky for Messrs. Poliakoff and Co. 


PRIVATE BILLS OF THE SESSION. 


As touching the bills concerning which proceedings are to be 
commenced in the Commons, it may now be stated that of the 
169 bills on the Commons list as petitioned for, 164 were read a 
first time from February 13th to February z3rd. Of these 
seventy-nine have been read a second time, and are ipso facto 
committed. A large number of petitions against the private 
bills read a first time have been lodged, but many of them are 
evidently put in more as watching petitions, and to give the peti- 
tioners a locus standi, than to oppose the bills to which they 
refer. The Metropolitan Board of Works Bills, Leicester-square 
Improvement, Purchase of Hampstead-heath, and Shoreditch 
Improvement, are referred to a select committee. The vestry 
of St. Leonard, Shoreditch, petition in favour of the Shoreditch 
improvement proposed by the Board of Works. 

Parliamentary counsel have the promise of tolerably full em- 
ployment for a few months to come, and a large number of 
briefs is indicated by the fact that already, as touching 150 
bills, there are 626 petitions lodged by parties praying to be 
heard. Many of the petitions, however, are evidently —as stated 
above—for the purpose of securing recognition in the cause, 
and to obtain clauses, probably, rather than for opposition to 
the respective bills. The Holbory Viaduct Station Bill, for 
instance, has three petitions lodged against it—one fron the Cor- 
poration of the City of London, and the others from the Chat- 
ham and the South-Western Railway Companies, which the sta- 





tion is really intended to serve. The petitions of the companies 


of the bridge from injury in ease of the ice breaking up, which | are doubtless for watching rather than cpposing the station bill 


seemed at this time in every way probable. 


The ten days’ thaw | In like manner, the Euston, St. Pancras, and Charing Cross Bill 


having caused the river to rise 2ft. 9in., and the ice to crack and | has to face ten petitions, but several of these, althongh nominally 


free itself between the scaffolding of the bridge supports, 
rendered the structure liable to be swept away at the next few 
inches rise of water, and if not properly secured and guarded 
against the entire work of the caisson washed away. Piles were 
driven into the river; heavy floats of wood were tied to these and 
securely stayed to the shore; poles and piles were driven 
into the bed of the river at an angle and formed, as it were, ice- 
breakers, that would protect the caisson structure and divert the 
course of the ice to the open space between pier No. 1 and alvut- 
ment. 

December 14th.—Resumed work at 6 a.m.; sunk well all day ; 
no impediments ; sand clean and lying over a bed of stone ; pre- 
paration made to line the caisson all round to lay the foundation 
stones. Depth sunk, 38ft. 2in.; temperature, 8 degrees heat ; 
caisson, 4 degrees. 

December 15th.—Sunk avain to clear edge of stone strata ; at 
noon men had to leave the caisson owing to the rapid rise of 
water. Caisson sunk Sin down-stream end. Depth sunk, 
39ft. 9in.; temperature outside in caisson, 3 degrees heat. 

December 16th.—Caisson levelled, first layer of foundation 
stones laid ; discharged masons employed filling in the caisson. 
Depth sunk, 40ft. lin. 

The many minor accidents and mishaps that occurred in con- 
nection with the construction of this pier seem to denote a want 
of forethought in the selection of the apparatus used upon this 
oceasion; but when it is taken into consideration that the plant 
required had to be found at afew days’ notice, and got ready, in 
a country where the vague possibility of finding”any appliances 
suited to the circumstances, let alone the actual wants, was 
hardly to be expected, it is therefore a matter of the greatest 
satisfaction to find that the works were completed with the 
plant so purchased, under the very trying and varied circum- 
stances, more especially as this caisson is the largest one ever sunk 
in Russia. The engines were good in construction, but too weak to 
meet the wants required. To have ordered engines of greater 
power would have cansed” a’ serious delay, which under the cir- 
cumstances it was utterly impossible te allow. The boiler was 
the only one approaching the size required, to be had in Moscow 
at the time. The caisson and its appurtenances were brought, 
with the men required for its erection, a distance of 500 miles; 
the timber for the main piles and the scaffolding a distance of 
350 miles; the carpenters employed were hired and brought 900 
miles: and the divers, with the submarine apparatus, a distance 
of over 1000 miles. These circumstances were very trying; and 
throughout the entire operations it was impossible to obtain any 
articles or materials (except stones) in the neighbourhood of the 
works. 

The difficulty of making the arrangements sufficiently strong 
in a confined space, and of not interfering with the scaffolding 
used in the support of the bridge, and of not impeding in any 
way the traffic over the bridge, was successfully encountered ; 
and in no given instance had the railway authorities to com- 
plain to the contractor of any delay or annoyance caused by 
the works during the entire time of the operations. 

During the cold weather the men employed in the air chamber 
and the caissons were in a state of continual fog, and the man- 
holes of the air chamber had to be opened with iron bars ten or 
twelve times a day, owing to the freezing together of the closing 
parts: the air-cocks placed on the side of the air chamber had to 
be continually probed with an iron wire during the operations of 
equalising the pressure, as the humid and foggy air rushing 
through caused the orifices to become closed*and blocked up. 
The water that dripped from the buckets of sand extracted lay 
on the air chamber floors as masses of ice 2in. and 3in. thick, and 
the men at work at the windlass. bucket-lifting, &c., had to be 
changed two and three times a-day, owing to the cold, damp, and 
foggy air, &c. &c. 

The difficult and arduous nature of the submarine operations 
rendered it necessary that the resident engineer should at all 
times be upon the works ; and he, alone and unaided by assist- 
ants, had the entire work and responsibility of sinking. During 
zhe latter time on the works great difficulty and annoyance was 
,ecasioned by reason of the many misunderstandings that arose 
petween the French,: German,; Swiss,; and Russian employés 





against the bill, are by parties that may be expected to be pro- 
moters in reality, such as the London and North-Western, the 
Midland, and the South-Eastern Railway Companies, and the 
Metropolitan Board of Works, with which the new company pro- 


poses to co-operate in the construction of new streets. The 
Coal Owners’ Associated London Railway, one of the 
most important and desirable schemes of the session, 
has to meet seven petitions, chiefly from local autho-| « 
tities. The tramway bills for lines in London and | 
elsewhere are evidently to be the subjects of keen con- | 
tests The Commercial Roads (Kast) Bill has nine petitions 


against it. But little has been heard concerning this scheme, 
which is peculiar in this, that it is proposed to dispense entirely 
with the use of timber in the construction of the road. The 
rails are to be of cast iron and to have three hewls united by 
radiating webs. The head in use will have its web perpendicular, 
the other two webs will form a triangle that wil] admit of a bed- 
ding of concrete, upon which they will be laid. The North 
Metropolitan Tramways Bill is opposed by twenty-four petition- 
ing parties. 

The Board of Trade has commenced the issue of reports upon 
such schemes remitted to it for considera‘ion as involve the con- 
struction otf new works. The Margate Pier and Harbour Bill is 
for an extension of the high-water landing pier called “Jarvis’ 
Landing-place,” and for the construction of an octagonal pier 
head. The Isle of Wight and Cowes and Newport Junction 
Railway Bill is fora railway across the river Medina, between 
Dodner Farm and West Medina Mill, on a viaduct 1107 yards 
long. containing one opening bridge of 25ft. span, and 12ft. above 
high-water mark. The board reports against the scheme asa 
dangerous obstruction. The Dublin Main Drainage Bill is for a 
complete system of sewage works, with an intercepting outfall 
sewer, to convey the sewage into the low-water channel of 
Dublin Bay. The Clyde and Cumbrae Lighthouses Trust Bill 
and the Clyde Lighthouses Bill relate to the composition of the 
trusts, the dues to be levied, and the objects to which the surplus 
rates are to be applied. The Bristol and Portishead Pier and 
Railway Bill is for the construction of an extensive dock com- 
municating with the Severn. The Bristol Port and Channel Dock 
till is to empower the corporation of Bristol to subscribe 
£100,000 towards the construction of docks at or near the mouth 
of the Avon, on the Gloucestershire side of the river. 

None of the committees have been appointed as yet. 


THE INSTITOTION OF CIVIL ENGINEERS, 
February 28, 1871. 

CHARLES B. VIGNOLES, Esq., F.R.S., President, in the Chair. 
THE paper read was, “‘ An account of the Basin for the Balance 
Dock, and of the Marine Railways in connection therewith. at the 
Austrian Naval Station at Pola, on the Adriatic,” by Mr. Hamil- 
ton E. Towle, of New York, U.S.A. 

The harbour of Pola, naturally favourable for the purposes of a 
naval station, was selected by a committee of Austrian engineers 
and officers as the most suitable that could be chosen for the 
extensive arsenal and dockyards which it would be necessary to 
construct when the port of Venice was abandoned. 

It was at first intended that excavated docks should be formed, 
but, in consequence of the volcanic and treacherous nature of the 
ground, this idea was found to be impossible of execution. A 
floating dock, basin, and railway system was therefore decided 
upon, the dock adopted being that known as Gilbert’s balance 
floating dock. 

The function of a basin for a floating dock was to supply a place 
in which the dock itself might be grounded, either with a vessel 
upon it to undergo extensive and prolonged repairs, or to enable 
the vessel to be hauled out of the floating duck upon the railways. 

The general dimensions of the basin at Pola, determined by the 
magnitude of the floating dock, were as follows : 
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The maximum difference in the hydrostatic head, inside and outside 
the basin, existing during the progress of the construction of the 
basin, was 20ft. 








Detailed surveys and sections of the site were taken, so as to 
determine the precise contour of the rock, and of the mu over- 
lying it h varied in thickness from 2ft. to 12ft. As the rock 


was unfitted for holding, or even for receiving sheet piles, except 
when they happened to strike a fissure, it was decided not to use 
the ordinary clay-puddle coffer-dam. : 

The material selected for the walls of the basin was Santorin 
béton, composed of Santorin earth—a voleanic product from the 
Greek island of Santorino—and lime paste, in the proportion of 7 
to 2, forming the hydraulic mortar ; to this was added seven parts 
of broken stone, the mixture being made into a conical heap and 
tempered by exposure in the open air from one to three days, 
when it was ready for use. Of this béton extensive wharves aud 
moles had already been constructed at Trieste, Fiume, and Pola ; 
and as it had been found durable and efficient, was moderate in 
cost, and obtainable in any quantity, it was considered that no 
better material could be determined upon for the walls of the 
Pola basin. It might be mentioned that the largest blocks 
previously made were those at the mole of Fiume, which were 
25ft. in vertical depth, 22ft. wide at the top, with a batter of 1 in 
4 or 1 in 6, and 50ft. long. 

It was believed that, by adopting proper precautions, the mud 
which covered the rock bottom would form a suitable foundation 
for the walls of the basin, provided that a water-tight joint could 
be made at the bottom of the wall, for there could be no leakage 
or percolation through the béton, so long as it remained uncracked 
by unequal strains or settlements. It was, however, assumed that 
such cracks would oecur and that it would be necessary to 
provide for such a contingency. ; 

A wall of a plain rectangalar section was decided upon, the 
thickness of which was determined with r ference to the fact that 
the foundation consisted of greasy mud, lying at ang’es varying 
from 2 deg. to 10 deg., which would render a slip possible. Joints 
were made across the wall, at intervals of from 40ft. to 90ft., in 
order to form weak places, which, being selected with reference 
to the nature of the bottom, would in all probability determine 
the location of any cracks that might occur. . 

It was ascertained by calculations, based upon the data afforded 
from a knowledge of the contour of the rock bed and the mud bot- 
tom, that no crack could exceed 6in. as a maximum, and the ends 
of the blocks marked the localities where the settlements would 
probably take place. Te check the passage of the water through 
the wall at these points, as well as to prevent the blocks from 
moving laterally upon one another, a rectangular post, 18in. by 
was insertea vertically in each of the joints, reaching from 
the upper surface of the block, through the mud, to the rock 
bottem below. These posts projected 12in. into each biock of 
béton. Subsequent experience proved that this device was 
thoroughly efficient, the largest crack, which had a maximum 
width of 5hin., not admitting any water. The thickness of the 
walls varied from 15ft. to 20ft. and 26ft. The float’ng dock 
entrance was placed on the north side. and was adapted for an 
iron caisson to close it. This entrance was 120°t. wide in the clear, 
but the caisson measured 128ft. along the top line. The pump 
well was situated in the south-west corner of the basin. Great 
care was taken to make the stage piles stand vertically, as they 
were to remain permanently in the walls. The vertical diagonal 
bracing between the piles was removed as the béton was filled in. 
The enclosing sheet piles were carefully squared, so as to obtain 
perf y true faces, for the purpose of obtaining tight joints, and 
to the béton walls, of which the sheet piles formed the 

! fair surface. 

tate the operation of driving the piles in line, a machine 
cial y devised by the author, and termed by him a “spider.” 
of two horizontal timbers, 35ft. long, placed 
t to each other and kept 12in. apart (12in. being the 
thickness of the sheet piling) by distance pieces. From the 
forward end of these timbers two other tiwbers. also 12in apart, 
sloped backwards and upwards, while at about 8*t. from the 
same end an oak block was passed between and bolted to the 
horizontal timbers, and this also sloped backwards and upwards, 
until it intersected the other two raking pieces before described. 
and was bolted to them. This frame was hung by two vertical 
rods of wood to the staging above, and was free to swing to and 
fro; ropes and tackle were attached at the rear end. by which the 
frame could be moved in any desired direction, while, by a strong 
hawser fixed to the forward end, the jaws, formed by the 
horizontal timbers and the raking pieces, were made to 
embrace closely a short length of sheet piling already driven, the 
machine being hauled up so taut by the hawser that the 
raking oak block pressed against the face of the pile. The 
distance at which the “‘ spider” was suspended from the staging 
was such, that the end of a pile about to be driven was en- 
gaged in the guide formed by it before its vertical position was 
affected by its tendency to float. When it was in operation the 
hawser at the forward end was hauled tight, and the end of the 
nile, pressing against the guide. extended the rope sufficiently to 
force the “spider” back, and permit the pile to pass and be driven 
in its exact position. It was found by experience that with this 
machine at least double the amount of work could be done, and 
all the piles were kept exactly in their proper position. 

When the sides of the enclosure for one block had been com- 
pleted, and the cross dams and the vertical timber joint before 
described had been put in, the section was bolted together above 
the level of the béton work, and the operating of filling in was 
commenced, the average time required for this being two weeks. 
After the walls had been finished the tie bolts clamping the sheet 
piles against the sides of the hlocks were gradually loosened, 
to enable the former to settle freely and to compress the mud from 
helow. At the same time the interior rubble wal! was built upon 
the ton of the béton, to a Ievel above high water. to form a dam. 
The sheet piles were subsequently cut off by a circular saw, and 
the exposed ends were covered by anexternal sloping embankment, 
or apron, of broken stone and sand. The principal internal filling 
of the basin, having been completed as the previous work pro- 
gressed, as well as a temporary clay-puddled cofferdam closing the 
opening for the iron caisson, the pumping machinery was erected, 
and on the 2nd of February, 1859, the operation of emptying the 
basin was commenced. 

As was anticipated, the butt joints between the béton blocks 
were found to open, more cr less, according to the character of the 
mud on which they stood and the contour of the rock bed, but in 
no case did the timber joints fail. After the maximum settlement 
had developed itself, the cracks were carefully cleaned out and 
filled with masonry to the depth of 1ft. from the face of the wall, 
and tubes or pipes were inserted in the wall for conveying away 
any slight leakage thet might escape without washing away the 
fresh mortar. Where a crack or joint appeared open on the 
external s‘de of the béton walls, a pad secured to a plank or timber 
was firmly brace’ against it, until it was tight enough to prevent 
the escape of fine mortar or cement. The openings or cracks were 
then filled with thin grout, injected through a tube, under a head 
of about 10ft. above the wall. 

As soon as the basin was emptied the work of Jaying the floor 
was commenced. This consisted of thirty rows of foundation 
piles, capped with timber 1ft. square, bedded in 6in. of béton. 
Upon the top of the piles was fastened close planking Gin. thick, 
and over this was laid the masonry. forming and completing nine 
lines of stringers, varying from 8ft. to 12ft. in width, to receive 
the bottem of the dock when grounded. 

The space of several hundred feet between the southern end of 
the basin and the island (Scoglio d’Olivie) was filled in, and two 
sets of railways, resting on pile foundations, were laid. 

The caisson for closing the opening to the basin was built by the 
Messrs. Rennie, of London, and was found to answer its purpese 
completely. 
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DESIGNED BY MR. JOSEPH A. MILLER, C.E., BOSTON, U.S. 
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Tus boiler, illustrated in{the accompanying engraving, unites 
two of Mr. Miller's patents, each of which has been tested by 
ractice. Fig. 1 is a longitudinal section of al otive boiler, 
5ft. long with 4ft. 6in. barrel; Fig. 2 is a cross section through 
A, B; Fig. 3 a section through OC, D; and Fig. 4 a section 
through E, F. 

The novelty consists in placing within the fire-box a number of 
2in. tubes secured to a tube sheet by a fine threaded screw, and 
ring nuts placed on the inside of the tube sheet. These tubes are 
6ft. long, and are closed at one end with a cap, these ends being 
perfectly free to expand and contract, are held in position by 

assing all the tubes through a plate of iron which holds them 
fice a faggot, and still allows expansion and contraction. Water 
is conducted to the closed end of these tubes by brass tubes lin. in 
diameter, and open at both ends. These inner tubes are secured 
to a diaphragm, and have more inclination than the other tubes, 
so that at the tube sheet they touch the upper edge of the outer 
tube, whereas at the other end, which is 6in. from the closed end 
of the outer tube, they rest on the bottom of the outer tube, whose 
inclination is one in ten. 
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As soon as heat is generated an active circulation with produc- 
tion of steam is the result. The gases, after passing between and 
around the tubes in the fire-box, flow into a large combustion 
chamber, and through a number of tubes in the end of the 
barrel. In a fifteen-feet boiler, the fire box tubes would be 6ft. 
long, and the plain tubes 7ft. long. The feed water is forced 
into the tubular part of the boiler, and the water-level is much 
higher than in the fire-box end of the boiler, into which the water 
enters by an overflow. The lower part of the tubular end is not 
filled with tubes, but a large space is left, which may be entered 
by a manhole. The crown chest is made up of flanged sections 
6in. wide and 6in deep. They are arched, and besides having 
great strength, Mr. Miller claims that they conduct heat into the 
water. 
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The tubulous part of this boiler has been in use for about two 
years and Mr. Miller assures us that several thousand horse-power 
are in daily use with all kinds of water, and with the following 
results, viz. :—It is a rapid steam generator. No tube has ever 
leaked, and none have been either injured or burnt. The tubes on 
frequent examination have always been found perfectly clean, 
both inside and outside. The tubulous part, being exposed to the 
most intense heat, has a large surface, active circulation, and little 
water. The tubular part has a larger heating surface, a large 

uantity of water, and only natural circulation. The construction, 

r. Miller adds, will be found excellent. The boiler is easily built, 
repaired, or cleaned. 





FRIEDMAN’S PATENT INJECTOR. 


In our description of a locomotive for the Japanese Governmen’ 

ublished in our last impression, we stated that the boiler was f 
y Friedmann’s injectors. As we have reason to believe that this 
form of injector is not generally known to engineers, we have 
much pleasure i cupplying the following description, which con- 
tains some useful information not only as to the construction, but 
as to the mode of working the apparatus. The Friedmann in- 
jector, it will be seen, differs from ordinary injectors in many im- 
portant points of detail, and has the advantage of the utmost 
simplicity in its construction, as it has no stuffing-boxes nor any 
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moving parts, all the nozzles being immovable. It is claimed 
further for it that being of high power, in consequence of its con- 
struction with intermediate water nozzles, it, will deliver with 
the same amount of steam more water than any injector with fixed 
nozzles, and that it is equal in working to the best and most ap- 
proved injectors with movable nozzles, notwithstanding its more 
simple construction. When fitted to locomotives it may be used 
as a warming cock for the tender by closing the overflow valve, 
and no special warming cock is necessitated for the engine. It is 
rovided with a valve at the overflow to prevent air being carried 
into the boiler, and feeds with water up to 130 deg. Fah., 
without giving any trouble in starting or working, for which the 
manipulation is the easiest possible. It is a most compact feeding 
apparatus, and in comparison with other injectors or pumps occu- 
pies a minimum of space. It may easily be taken to pieces, 
cleaned when found necessary, or repaired by fitting new nozzles, 
but in all cases it must be p below the lowest level of the 
feed water. 


WATER FROM rower 8 | 


| 





cLass A 


STEAMFROM BOILER 


WATER FROM TENDER 


EXTENSION Ron 
D 


FI 3 


















SECTION 
THROUCH LINE 
A.B 





For locomotives it is recommended to have two injectors; one 
small one at the right side of the engine, handy for the driver, 
and of.a capability equal to the consumption of the engine at heavy 
work, so that the same may be kept constantly at work. The 
other one for the left side of the engine, of larger dimensions, to 
serve as a reserve and for quiuenelinesy work. Both injectors 
may be used as warming cocks. The injector to be fixed in such 
a height that its axis is below the lowest level of the feed water. 
All extension rods of cocks should rest on a shoulder on the top, 
so that their weight may not unnecessarily affect the working 
and wear of the cocks. The steam is to be taken from as high a 
part of the boileras possible to insure dry steam, otherwise every 
injector fails ; and it is particularly recommended to make the 
steam valve of the form shown in the drawing, in which the 
cylindrical prolongation gives but little opening for the steam at 
the beginning of opening the valve, even if it be turned up 
quickly. The piping to be as short and direct as possible, and to 
be without communication with the piping of any piston-pumps. 
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with high-pressure steam be- 

fore the connections are made. 

Care to be taken that the feed 

water reservoir or heater freely 

1 communicates with the atm- 
osphere, to prevent the forma- 

tion of a vacuum when feeding. 
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Figs. 1 and 2 are a general elevation and section of an injector, 
class A, with the water cock and injector body in one part. Figs. 3 
and 4 are elevations and top view of an injector class B, with the 
water cock screwed to the injector. Fig. 5 is across section of the 
overflow valve for locomotive work, and Fig 6 shows a steam cock 
specially designed for use with injectors. The inventor gives the 
following instructions for working his injector on locomotives :— 
As long as the injector is inactive the overflow valve K and the 
steam valve F to be kept closed. The water cock D is always left 

nm. To start : Open the overflow valve K far enough to allow a 
play of one-third to half of an inch, and then open slowly the 
steam valve F. If, after peettenthe steam valve full, the disc 
of water out of the overflow still continues, turn the water cock 
slowly off till it does stop; and the cock then to be left in that 
position. To stop: Shut the steam valve F, and then the overflow 
valve K. To warm the water in the tender: Shut the overflow 
valve K, and open the steam Valve. The temperature of the feed 
water not to exceed 122 deg. Fah.; at this temperature it is 
delivered into the boiler nearly boiling. To(stop warming : Shut 
the steam valve F, and open for some seconds overflow valve K 
to cool the injector by the water flowing through the same, then 
shut overflow valve K again. 











valve immediately behind the 
injector. 

By regulating the water- 
cock D the capability of the 
injector may be made exactly 
corresponding with the con- 
sumption of water by the 
engine, so that the injector 
need only be stopped and 
started during long stoppages. 
If air comes into the Cake, 
which occurs always in rever- 
—e the link motion before 

e train stops, every injector 
fails or does not act till the 
air is expelled out of the 
boiler. is can be effected 
either by letting the engines 
make a few turns, or by warm- 
ing the water in the tender for 
a few minutes. Ifthe water 
cock D was not sufficiently 
opened before starting, or when the same was turned off too far in 
i the ay eg fails, and then the steam cock F is to be 
shut, and after having opened water cock D sufficiently, this 
ate to be started again, as explained before. Should 
the water-supply pipe B be choked, keep the mouth of over- 
flow K shut for some seconds; open at the same time the 
steam cock F, and the steam will be returned through the pipe B, 
cleansing it quickly. In a similar manner the delivery pipe C may 
be cleaned by steam when choked. _It is of the utmost import- 
ance that the feed-check valve be perfectly steam-tight. If this 
is not the case, which will be seen at once, hot water flowing out 
of overflow K, water cock D, and steam cock F being shut, the 
injector may not work. The valve is then to be cleaned and re- 
— in the usual manner. The little valve on overflow K must 

ve an easy play and sufficient lift ; it is intended to prevent the 
carrying of air into the boiler. The injector will feed clean, that 
is, without losing out of the overflow, with water of a tempera- 
ture of 122 deg. Fah., which will be delivered almost boiling into 
the boiler; but if the temperature exceeds 130 deg. Fah. the in- 

ector loses some water out of the overflow K. We may add that 

. W. T. Hendry, of 2, Wilson-street, E.C., is the London agent 
for these injectors. 
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RECONSTRUCTION OF A PIER OF THE SAKOLSKY BRIDGE, RUSSIA. 


(Fer description see page 139, 
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RAILWAYS IN SOUTH AUSTRALIA. 
Tue following paper is a return to order of the House of 
Assembly by the engineer officers of Government, giving a 
description with estimate of cost of construction of that 
kind of permanent way for railways the most economical 
and best adapted to the circumstances and requirements of 
the province of South Australia, (1) Fora line having a 
through traffic of 30,000 tons per annum; (2) for a line 
haviug a through traflic of 150,000 tons per annum, with 
kind, weight, and daily working cost of engine recom- 
mended for each line. 
Engineer-in-Chief’s Office, Adelaide, 20th July, 1870. 

Sir,—I have the honour to forward, in obedience to a resolution 
of the House of Assembly, my report upon the description, with 
estimate of cost of construction, of that kind of permanent way for 
railways which, in my opinion, may be recommended as the most 
economical and best adapted to the circumstances and require- 
ments of this province. (1) For a line having a through traffic of 
30,000 tons per annum ; (2) for a line having a through traffic of 
150,000 tons per annum, with kind, weight, and daily working cost 
of engine recommended for each line. 

3efore entering upon the description of permanent way which I 
should recommend in the two cases cited as examples, I think it is 
desirable to decide the question of gauge to be adopted, and also 
the speed at which this tratlic should be conducted, bearing in 
mind the requirements of the province. 

In the first place, I am not disposed to recommend any altera- 
tion in the gauge (5ft. 3in ) of any extensions or branches of any 
of the existing main lines running northwards, as it would render 
a very large amount of rolling stock, valued at £114,000, useless 
for such extensions, The average annual traffic since 1863 on 
these lines has been 209,000 tons; and, at the rate of speed hither- 
to adopted, I do not consider the present permanent way too 
heavy for the stock and this traffic; but in any extension or 
feeders I am quite prepared to recommend a lighter description 
of permanent way, as well as rolling stock—utilising, at the same 
time, all the present wagon and carriage stock of the existing lines. 
In districts having no connection with these lines, and having a 
sea board with which they communicate, I am disposed to recom- 
mend the adoption of a narrower gauge, viz., 3ft. Gin,, and to pro- 
portion the permanent way and rolling stock to the requirements 
of the tiaflics which have been suggested as examples. 

The most economical gauge is the one which admits of the car- 
riage of the greatest paying load upon one pair of wheels with- 
out injuring the rail surface. Now the narrow gauge lines have a 
decided advantage in this respect, as the wagon stock can be con- 
structed to carry one-third of their maximum load in goods ; 
and it would be folly in isol-ted districts to adopt a wider gauge 
when there is not an immediate prospect of a traffic sufficient to 
fully develop the capabilities of that gauge. 

By adopting the narrow gauge for localities having limited 
tratflic you are of necessity compelled to travel at a lower rate of 
speed than can be attained on a wider gauge, as it is extremely 
difficult to bring down the centre of gravity to such a point that it 
will be safe to travel at a high speed with overhanging stock with- 
out reducing considerably the diameter of the wheels, thereby 
practically prohibiting high speed; but by being compelled, of 
necessity, to travel at a low rate of speed, the working expenses 
are considerably diminished, both in haulage and maintenance, 
which is one of the most important items for consideration, the 
working expenses diminishing on account of curve resistance, as 
well as the dead weight, which decreases with the gauge ; and the 
locomotives on the narrow line being lighter do not abrade the 
rails so much as heavier engines on a broader gauge. There can 
be no object, therefore, obtained by spending more money on a 
broader gauge line, which cannot, with the limited traffic, be fully 
developed, where a narrower and cheaper line per mile will 
answer all our purposes. 

It is evident that the larger the wagon the greater must be the 
proportion of non-paying or dead weight to the paying load ; and 
it consequently must be admitted that a considerably increased 
gross load must be hauled on a 5ft. 3in. gauge to that which would 
require to be hauled on a 3ft. 6in. gauge line. I am quite satis- 
fied that you cannot reduce the dead weight of rolling stock on a 
5ft. 3in. gauge to anything like the proportion to the paying load 
which is adopted in the 3ft Gin. gauge stock, The strength of all 
the transverse bearers and axles must be increased in the propor- 
tion of the cube of the gauge to carry the loads, looking at them 
as simple girders exposed to the various strains to which they 
must be subjected, 

The 4ft. 84in. gauge wagons for carrying mineral or coal traffic 
weigh about 7 ewt. per foot run, and can carry !2} cwt. per footrun 
—the dead weight being a little over half the maximum paying 
load. Now, on a 3ft. Gin. gauge line wagons are constructed to 
weigh 24 ewt. per foot run, and will carry 8 cwt. per foot run, or 
over one-third of the maximum paying load. In ordinary goods 
trains on a 4ft. 8hin. gauge the dead weight is usually reckoned 
at 75 per cent. of the gross weight ; and when it is known that 
wagons on the best lines do not carry on the average more than 
half their own weight in goods, and that on a narrow gauge line 
the wagons, being small, more frequently run fully loaded, it will 
at once afford an illustration of the economy to be obtained in | 
adopting the narrow gauge under special circumstances, i.e., when 
there is not traffic sufficient to develope the capabilities of the | 
wider gauge to its fullest extent. 

Mr. Spooner, the engineer of the 2ft. gauge line known as the 
Festiniog Line in North Wales, states that the proportions were 
34 tons paying weight to one ton of dead weight, and in many | 
cases more, as he often carried eight tons timber on two 12 cwt. | 
trucks, 

I find that in England the proportions of the maximum load 
carried by a 4ft. 8hin. gauge open wagons on four wheels to the | 
weight of the wagons themselves vary from 1°33 to 1°98 times the | 
weight of the wagons ; and it may be taken onan average as “| 
little more than one and a-half times the dead weight. The 
average weight of English open. wagons is about 4 tons 16 ewt. | 

In Prussia the maximum load on the open four-wbheeled wagons 
is 1°64 times—the weight of the wagon itself being 4 tons 19 cwt. | 

In the ordinary working of railways wagons are not loaded as a ! 
rule to their maximum carrying capacity ; and from returns which | 
I have of the Prussian Government railways, ‘‘the average load | 
carried is ten-seventeenths of the dead weight of the wagon, | 
including empty wagons, which in Prussia are run as seldom as ' 
possible, wagons being often detained until there are goods , 
sufficient to form a load.” On the North-Eastern line (England) | 
the average load actually carried, exclusive of empty wagons, is 
only 24 tons ; but these wagons are calculated to carry seven tons. ! 

From another return made by the Prussian Government in 1868 
an interesting result may be seen :— 
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| and to the intermediate sleepers by proper dog spikes, 4 





This is the mean result of work actually done, and shows that 
the paying load carried was 32 2 per cent. of the gross weight of 
the train, exclusive of engine and tender, and 25°9 per cent. 
inclusive of same—the passenger carriages and goods wagons thus | 
carrying only half their weight, | 

In Awerica, on the 4ft. 84in. gauge, the maximum load carried 
(according to Mr. Bruce) of the large platform curs is one and a- | 
half times the weight of the car. | 

Iu India, on a dft. Gin, gauge, the open wagons weigh five tons, | 
and carry eight, or about 1°6 times their dead weight, which is a | 
similar result to that obtained on the English lines, 
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If the question of cost is taken into consideration, in comparing 
the 5ft. 3in. gauge with the 3ft. 6in. over average country, it will 
be found to have been generally admitted to amount to about 
£1000 per mile in round numbers. 

The stock for a 3ft. 6in. line gauge compares very favourably in 
price with that of a 5ft. 3in. line, when the question of the pro- 
portion of the dead to the paying load is taken into consideration. 

On the Swedish lines goods wagons 16ft. long by 6ft. 4in. wide 
carry 6 tons and cost £45 each ; goods wagons of same dimen- 
sions for a 5ft. 3in. line cost £72 each ; brake vans for the narrow 
line cost £173, as against £320 for the broad gauge line; goods 
covered vans for the narrow line cost £125, as against £140 for the 
broad gauge line. In fact, taking an equal quantity of stock on 
both lines, the broad gauge stock costs over 70 per cent. more than 
that of the narrow gauge line. 

I will here quote from the half-yearly report dated December, 
1868, of the managing director of the Oude and Rohilkund Rail- 
way Company (Limited). In addressing the Secretary of State, 
the board observed :—*‘ In contrasting the success which bas at- 
tended the light permanent way of the Nulhattie line with the ill- 
success, or at all events the doubtful success, of the Lucknow and 
Cawnpore line, it appears to the board that the difference in gauge 
of the two lines very distinctly defines their respective require- 
ments. The Nulhattie line, with a gauge of 4ft., has now been 
regularly worked with traffic for nearly five years, and the Govern- 
ment engineer, in reporting upon it, expresses his opinion that 
the time—six years—estimated by Messrs. Govd and Lang and 
himself as the probable period for which the line would last with- 
out heavy renewals, was considerably below the mark.” 

The Lucknow and Cawnpore line, 5ft. 6in. gauge, with a 
heavier rail, although more solidly constructed than the Nul- 
hattie, shows signs of weakuess after one year’s working. I find 
the following result has been published of the working of these 
light lines :— 

Percent. of gross 
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Telegraph .. - 1°89 
Maintenance wz 





and works > 58 


23°82 





General charges, agency accounts, offices, management .. 
And proportion of home establishment .. .. «+ + 





73°5 
Balance of profit .. 6 «+ «2 «2 «+ ce 26% 





100°0 

The next question is one upon which I lay great stress, and that 
is the speed at which the traffic should be conducted. 

In a sparsely populated country like South Australia it is, in my 
opinion, folly to run mixed trains at speeds varying from twenty- 
five to thirty miles per hour, and the speed attained on the rail- 
ways in these colonies is far in advance of the requirements of the 
times It certainly cannot be a matter of much moment, in sucha 
limited community as ours, whether the time occupied in the transit 
of goods by rail is an hour or so longer than it would be in Europe, 
where time is such an essential element in business, and provided 
punctuality in delivery is insured. I am, therefore, of opinion 
that the speed for mixed trains, i.¢., passenger and goodsjcombined, 
should not exceed ten to twelve miles an hour; that the speed for 
goods trains alone should be limited to ten and passenger trains to 
twenty miles per hour as a maximum, including stoppages. 

As the durability of the rails composing the permanent way 
depends upon the weight carried and speed ac which it is con- 
veyed, it stands to reason that high speeds, with heavy weights, 
must be destructive to the rails and injurious to the various com- 
ponent parts of the so-called permanent way, which, unfortunately, 
is generally anything but permanent in practice. In fact, it is 
well known that the destruction to rails and rolling stock is as the 
square of the velocity; hence the advantage gained in a young 
community of adopting a gauge prohibiting high speeds. 

I take this opportunity of recording my opinion that the speed 
on the main trunk lines of railways in this colony is altogether 
beyond our requirements, and that it should be reduced at least 
to the limits I have above stated, before any practical and bene- 
ficial result can be obtained in the reduction of working expenses 
on our railways. 

Starting, then, with the assumption that a gauge of 3ft. 6in. is the 
proper one to adopt for isolated districts in this province, and that 
the speed be limited to twelve miles per hour as a maximum, in- 
cluding stoppages, I would recommend the adoption of such a 
description of permanent way that would be able to carry rolling 
loads not exceeding three and a-half to four tons pressure upon 
the rail of any wheel under any vehicle or engine, and that the 
rolling stock should be designed with the view of keeping down 
the centre of gravity and the dead weight as low as possible. 

(1) In order to comply with these conditions, and adapting them 
to a line of railway having a net annual traffic of not more than 
30,000 tons of goods, I would recommend the following description 
of permanent way : — 

Rails to be of the Vignules pattern, and of the section here- 
with, of iron 40 lb. to the lineal yard in weight, fished at the joints 
with Adams’ patent bracket plates, which are secured to the joint 
sleepers by fang bolts and nuts, with malleable cast washer plates, 

in. in 
length. (See model No. 1.) 

Sleepers would be rectangular in section, and consist of red gum 

or jarrah jarrah of the following dimensions— it. 6in. long by Sin, 


| wide by 4)in. in thickness, spaced from 2ft. Gin. to 2ft. 9in. apart, 


centre to centre. These sleepers would require little or no dressing. 

Bullast would consist of good coarse gravel or sand, or stone, 
broken to a 2}in. gauge not less than 8in. under the sleepers, and 
in quantity than 2200 cubic yards to a mile of single line. 

Crossings would be reversible, of cast iron, of Ransome and 
Biddell’s patent manufacture, spiked to the sleepers by proper 
bolts. 

Switches would be of steel, as well as the stock rails, on Wylde’s 
or Williams’ principle, having no heel chairs, but secured by fish- 
plates and bolts, fitted with Deas and Rapier’s patent turnover 
switch boxes. 

In localities where timber sleepers were not to be procured for a 
moderate price, I would recommend cast iron sleepers with wrought 
iron tie rods—additional cost being about £200 per mile. (See 
model No. 2.) Estimate No. 1 appended hereto, £1792 per mile. 

(2) For a line of railway having a net annual traffic of 150,000 
tons of goods passing over it, equal to 480 tons net per diem, re- 
quiring at least eight trains daily to convey it, excluding return 
empties, and presuming that the speed is limited as I have before 
recommended, I wouid use a permanent way of the following de- 
scription :— 

Rails to be of the Vignoles pattern, and of the section herewith 
made of Bessemer steel, 45 lb. to the yard, fished at the joints 
with Adams’ patent biacket plates secured to joint sleepers with 
fang bolts, nuts, and washer-plates, and to the intermediate 
sleepers by bevel plates of walleable cast iron, secured by fang 
bolts. (See model No. 1.) 

Sleepers would be rectangular and would consist of red gum or 
jarrah jarrah of the following dimensions :—6ft. 6in. long by 9in. 
wide by 44in. in thickness, spaced 2ft. 6in, to 2ft. 9in, apart, centre 
to centre. 

Ballast would be of same description as for 40 lb. rails, not less 
in quantity than 2400 cube yards per mile of single line. 

Crossings and switches of same description as before referred 
to. In localities where timber sleepers are scarce I would recom- 
mend cast iron sleepers with wrought iron ties on De Bergue’s 
principle, or a modification of that shown in model No. 2; the 
cost of substituting east iron sleepers would be increased by about 
£200 per mile. Estimate No. 2 appended hereto, £2389 per wile. 

It may not, I trust, be considered out of place in this report if I 
allude to the superiority of steel as compared to iron when used 
as rails, and with that object in view I will make a few extracts 





from the report of the commission appointed by the United States 
Government in September, 1869, to inquire into the subject. 

‘* The introduction of steel rails into America commenced about 
1864, and up to the present date about 49,800 tons have been laid 
on the various lines, equivalent to about 518 miles of single 
lines, the average weight being about 601b. per lineal yard ; and 
at present there is no authenticated instance of the wearing out 
of a sleel rail under the heaviest traffic known. On the Boston 
and Albany line about 1200 tons of steel rails have been used 
since 1865, average weight 60 lb, to the yard, laid on the sharpest 
curves and heaviest gradients, where iron rails lasted ovly one year. 
The stecl rails have now been in use three and a-half years, 

**On the Boston and Providence line (Mass.) 1400 tors of steel 
rails have been laid, weight 57 lb., since 1865. They are as sound 
as when first] laid, and have been severely tested. Five tons of 
these rails, made in Sheffield, have been in use three years and 
ten months, where one hundred trains pass over them daily ; they 
show no signs of wear, while iron rails laid between these have 
been renewed thirteen times. 

**On the Old Colony and Newport line (Mass.) 135 tons of steel 
rails have been laid since October, 1864, 57 |b. to the yard. In the 
station yard the steel have outworn five iron rails, and are still good. 

**On the Philadelphia and Baltimore line 3100 tons have been 
laid since September, 1864, weight 574 1b. In 1864 laid a curve 
in constant use in Philadelphia with steel rails ; the place of one 
steel rail was laid with an iron rai/—the iron rail has been renewed 
seventeen times. 

** Still further, on the London and North-Western of England, a 
steel rail has outworn twenty iron ones, and the appreciable wear 
is only to the extent of 8; of an inch.” 

Steel rails costing 50 per cent. more than iron ones—if iron will 
not last more than five years—aie more economical to use ; and it 
must also be remembered that steel has a much greater amount of 
rigidity than iron—the same amount of material being used in each 
case. The minimum life of a steel rail as compared with iron of 
the same section, and subjected to the same conditions of weight 
and speed, is admitted by competent authorities to be five times at 
least—the average being seven times longer. 

The introduction of steel in railway rails has effected as great an 
amount of economy in working as the introduction of cast steel 
tires for locomotive engines and tender wheels in lieu of wrought 
iron. In 1863 I introduced the first cast steel engine tires, of 
Krupp’s manufacture, in Victoria, and the result was that engines 
ran 60,000 wiles round very sharp curves without the wheels 
requiring to be turned up; whereas the best Lowmoor or York- 
shire tires would not run more than 10,000 to 15,000 miles on the 
same line without requiring to be returned, And it is a fact that 
does not admit of a dispute that cast steel tires at even twice the 
cost uf iron tires are, for railway engines, the highest economy. 

The great object to be obtained in a good permanent way is the 
minimum cost of maintenance, as an excessively cheap permanent 
way and stock will soon “ eat itself up” in expenses for repairs, 
and it is farther manifest that the best articles are not always the 
most expensive, as a rail of great weight and inferior material will 
cost more per mile, although less per ton, than one of lighter sec- 
tion and better material, besides being much more durable. 

To insure a good permanent way it is essential that the forma- 
tion or road bed shail be most thoroughly drained, as water is the 
most destructive element where earth is concerned, dissolving and 
washing the earth from under the ballast, soaking into the forma- 
tion of the road, and causing the ballast to settle; consequently 
tending to leave the sleepers clear and hang by the rails, which, 
when a train passes over them, causes the road to sink, and mud 
is seen squeezing out at the sides and ends of the sleepers in wet 
weather, and clouds of dust in summer from the dancing of the 
sleepers on the formation. 

The ballast is the next important item for consideration. Bal- 
last has to perform distinct functions. It must distribute the 
bearing of the rails and sleepers over the surface of the formation; 
it must keep the sleepers and rails confined to their proper posi- 
tion by its weight ; it must give good drainage under the sleepers 
to keep them from rotting and prevent them from sinking; and 
lastly it must be to a certain degree elastic, this being a very 
essential point, as very hard ballast, packed under a road with 
heavy stock, speedily destroys the rails. 

No less thickness than 8in. should be permitted, and if funds 
admitted I would recommend Qin. under the sleepers, otherwise a 
thin coating soon becomes beaten into the ground and disappears. 
In a well-ballasted road each piece of stone or gravel on the top 
presses 'vertically upon a cone of stone or gravel beneath, and down 
to the bottom of the ballast, whereby the bearing surface of the 
one stone is increased to several square feet according to the depth 
of the ballast. An illustration of this will be seen in a pile of 
cannon balls; it therefore stands to reason that a thin coat of 
ballast under the sleepers must necessarily be an expensive and 
anything but an economical mode of making a line, when the sub- 
sequent cost of maintenance is taken into consideration. 

The sleepers must also be covered on all sides by ballast, there- 
by keeping the rails steadily in place, and decreasing the cost of 
maintenance. 

The sleepers should, in iny opinion, be rectangular, straight, and 
of uniform size; if crooked they give a bad bearing, and the ten- 
dency is to cause the rails to cant, although the bearing surface of 
the sleeper, if straight, might have been ample. The functions of 
a sleeper are not so much that of a cross tie, but to distribute the 
bearing, and thereby maintain the road steadily, or, in other 
words, they should, as their nawe implics, *‘ sleep ” under the rails. 

A very light crosstie rod of iron could do all that is necessary to 
tie the road together, but that is only one of the conditions ful- 
filled by the sleeper. If sleepers are notuniform in size the result 
is, that the smailest ones sink into the ballast first, by reason of 
the downward pressure, and an uneven and an expensive road to 
maintain is the result. Sleepers, therefore, should have a fair and 
even surface upon which to rest, and thereby distribute the loads 
they have to carry. 

In a former portion of this report I have referred to cast iron 
sleepers where timber sleepers are scarce, and therefore expensive. 
The model represents Livesey’s system applied to a 40 Ib. rail on 
a 5ft. 3in. gauge; this sleeper packs well in sandy districts, and 
would do so after the lapse of time with broken stone, but the 
maintenance for the first year or so would be expensive. When 
once they are fairly settled in situ they make a very fair road. 

The first four miles north of Gawler is laid with Greaves’ 
patent sleeper ; these sleepers are not so good as Livesey’s, being 
much wore liable to cant, but the road is standing heavy traffic on 
the steep inclines, where they are laid, extremely well. 

De Bergue’s cast iron sleeper is, in my opinion, a very good one ; 
they are iaid on a portion of the Lancashire and Yorkshire, and 
London and South-Western lines in small lengths. The engineer 
of the London and South-Western states, ‘* they are easier packed, 
and preserve their bearing better than any permanent way on the 
line, and since they have been laid scaicely one per cent. of the 
whole number has broken.” 

My experience of the use of rails, varying in weight from 40 Ib. 
up to 80 lb., leads me to the conclusion that, for light traffic, 
nothing less than a 40 lb. rail will suffice ; and if it is well laid as 
above described I have no hesitation whatever in recommending 
it for light lines generally when the traffic is limited. 

The Norwegian Government have adopted this weight of rail, 
and up to this date about 101 miles are at work, and are working 
satisfactorily, the gauge being 3ft. Gin. 

The Toronto, Grey, and Bruce Railway, Canada, ninety miles 
long, and the Toronto and Nipissing line of Canada, as well as the 
line from Conjaveram to Arconam, in India, nineteen miles long, 
are all laid with 40 1b. rail, with a gauge of 3ft. Gin. Several lines 
have also been made on a 5ft. 3in. and 5ft. Gin. gauge, and laid 
with a 40 lb, rail, among others the Carnatic Kailway Cowpany 
guaranteed by the bt rg gan ‘ *, Charles Fox and Sons, 
engineers, are constructing a line, 5it. 6in. ga 120 miles | 
on the li t yates. (To be continued, ) int _— 
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RAILWAY MATTERS. 


It is stated that the works of the Royal Sardinian Railway were 
resumed with vigour in November last, and that the first section 
is expected to be opened next month. 


‘THE directors of all the French railways were summoned on 
Saturday night to confer with the French authorities on the best 
means of sending the German troops home. 

ALTHOUGH a reduction of about 33 per cent. has been made on 
the carriage of coals by the main trunk lines to London, it is 
understood a decent ple. Sn of coal cannot be bought there under 
25s. or 26s. a ton. 

A BILL has been introduced in the present session of Parliament 
by the Somerset and Devon Company for an extension of the line 
from Eve:creech to the Midland Railway at Bath, passing through 
the Mendip coal-field, vid Radstock. 

THe Carmarthen and Swansea undertakings are in the hands of 
a receiver, and a bill is in Parliament having for its object to form 
those lines into a separate company. The Llanelly Company 
have lodged a petition against the bill. 

THE grand joy at the Warwick Assizes, on Saturday, returned 
three true bills for manslaughter against Alfred Evans, the points- 
man, who turned the Irish mail into the siding at Tamworth, last 
September, which caused the death of three persons. 

THE Railway Companies Bill, printed on Monday morning 

which bears the names of Sir H. Selwin-Ibbetson, Mr. Hinde 

‘almer, and Mr. Rowland Winn), proposes to enact that the 
maximum liability of railway companies to compensate injured 
passengers shall not exceed £1000 ; but it is proposed to establish 
a system of insusance by which the claims way be increased at 
the rate of a halfpenny per £100, Among other matters it is 
Exsgenet to enact that all railways shall be worked on the absolute 

lock and continuous brake systems. 


THE report of the Whitehaven, Cleator, and Egremont directors 
states that the line of the Marron Extension is to be doubled on 
account of the increase of traffic. Since the last half-yearly meet- 
ing a joint proposal has been made by the London and North- 
Western and Furness Companies to lease in perpetuity the White- 
haven and Egremont line at the rate of 10 per cent. per annum. 
The majority of the directors thought this insufficient, but before 
a special meeting of the shareholders could be called the offer of 
the companies was withdrawn. 

THE chairman of the Isle of Wight Company, Mr. A. Beattie, 
in moving the adoption of the report, said the traffic had improved. 
They hoped that the works on the authorised lines in the island 
wou'd soon be proceeded with, and that before long they would 
have traffic from otherscurces. He didnotknow why the Newport 
junction had not been proceeded with. Through booking from 
London by the South-Western and Brighton Railways had been 
established, and he trusted that when the connection between the 
railway and the pier was completed in April next they would have 
a considerable traffic from London to the Isle of Wight. 


AFTER the most anxious consideration the Great Western 
directors are prepared to recommend the conversion to the narrow 
gauge of all the broad gauge lines between Swindon and Glou- 
cester and throughout South Wales, to afford the full benefit 
which it was anticipated would result from the introduction of 
that gauge. They are prepared unhesitatingly to recommend that 
the work of conversion be carried into effect as soon as the necessary 
narrow gauge rolling steck can be provided. Itis proposed to lay the 
mixed gauge from Dideot to Swiudon, and to convert to narrow 
gauge all the railways of the company on which the broad gauge 
only at present exists between Swindon and Milford Haven. The 
expense of the conversion is estimated at £226,000. A further 
expenditure of £158,000 out of capital will place the company in 
possession of the necessary narrow gauge rolling stock to work the 
South Wales division. : 


Mr. J. L. Havpan, €.E., has devised a single-rail tramway for 
conveyances in mountainous and thinly peopled countries, of 
which he gives the following description :—** Imagine a bicycle 
let into a longitudinal aperture in the centre of the bottom of 
a cart, and the cart nearly touching the ground, so that only 
about six inches of the wheels would be visible; next, a kind 
of balancing pole run through the sides of the cart at right 
angles to the single rail on which the bicycle is to run. The 
two ends of the pole are to project about three feet on either 
side of the cart, and rest upon, and be harnessed to, the backs 
of two mules. The animals will thus be one at each side of the 
load, instead of being in front in the ordinary way. It would 
be impossible for the cart to turn over, because, in order to do 
so, it would have to force one mule to the ground and to lift 
the other into the air; and, moreover, as its floor would only 
be six inches above the rail, an overtip would be of no account. 
All the weight m the cart, if eveuly distributed, would bear 
upon the rail, and the animals, having no load on their backs, 
would be able to exert considerable tractive power.” 

THE case of Hayward v. the Great Northern Railway, which had 
engaged the attention of the Lord Chief Justice and a special 
jury in the Queen’s Bench for four days, was concluded on Satur- 
day. The plaintiff was in the excursion train to which a terrible 
accident occurred at Newark last year owing to one of the trucks 
of a luggage train from Doncaster to London, belonging to the 
Mancbester snd Sheffield Railway Company, breaking down and 
falling across the line a few seconds before the arrival of the 
excursion train. The defence was in substance that no human 
foresight could have prevented the calamity which occurred ; and 
that therefore the company were not guilty of negligence, and 
were not liable in the action. The Lord Chief Justice submitted 
three points to the jury—(1) Whether there was any negligence on 
the part of the Manchester Company in allowing the + «gon to be 
run with the flaw im the axle ; (2) if so, whether there was any 
negligence on the part of the servants of the Great Northern 
Company in not examining the axle ; (3) was there negligence on 
the part of the driver of the goods train either in not showing a 
light te warn the approaching train or -F my at an undue rate ? 
The jury in a few minutes returned a verdict for the company. 


Sm Epwarp WaArTKIN, in moving the adoption of the South- 
Eastern report on Saturday, said that the loss of traffic to the 
company by the war in the past half-year was about £66,000, but 
that did net represent the whole loss, for if there had been no 
war, and the tratfic had been allowed to go on in the usual way, 
instead of the dividend being at the rate of 4 per cent. per annum 
for the half-year, the net receipts would have admitted of a 
divid at the rate of 5 per cent. perannum. They had conveyed 
9,600,000 passengers over their line in the past half-year without 
accident. They had had very few trains late, and several at high 
speed. He attributed the fr from accident to the anxious 
care, ——_ and strict discipline enforced on their line, toge- 
a — } -4 careful ane hey the —~ pk ~ various duties. 
The trains per they to e 4083 si es 
in the ney dey bs yyy ty tee ne aittereet 
operations every day, so m very te in avoiding 
accidents; and the wonder was with such fallible and eomplex 
machinery that more accidents did not happen on railways. 
During thirty-one days of the winter months they had been 
obliged to use fog —_ and 1,600,000 passengers had been con- 
veyed over their in and near London without accident. 
There were 300 men employed in that | during which the 
boats on the river did not run, and very few omnibuses. He 
believed there was not a better worked railway anywhere. They 
had received £486,000 for passengers and lugguge, and had only 
to pay £86 for lost luggage and damage. He tound that in the 
year 1866 they had 6600 season ticket holders, who paid them 
£47,007, and in 1870 they had 13,434, yielding £83,511 to the 
company, showing they had more than doubled in number and 
almost in the receipts, 











NOTES AND MEMORANDA. 


OswEGO manufactures annually from 600,000 to 700,000 barrels 
of flour, and 10,000 pounds of starch. 

Ir would appear from a communication in Le Journal de Quebec 
that the sea is steadily swallowing up the land at St. Thomas, and 


possibly other points on the lower St Lawrence, the correspondent 


asserting that at low tide, some thirty years ago, he saw the ruins 
of the third church built in that locality within the space of two 
hundred years, and that since the battues, or banks covered by the 
tide, have advanced from one to two leagues into the interior. 

A REMARKABLE deposit of silver which has but recently been 
brought very prominently before the public— that of Silver 
Island on the north shore of Lake Superior—was first brought to 
the knowledge of the United States General Land Office by Mr. 
Wm. B. True. The native metal is disseminated through quartz 
in ins and filaments or strings, whilst the side vein is loaded 
with silver glance and other mineralised forms of sulphuret of 
silver. An analysis discloses also the presence of cobalt and nickel 
in this mine. 

In the year 1870, 2004 new books, including new editions, 
were published in the United States. 1250 were original American 
works, 582 were reprints of English books, and 172 were transla- 
tions or reprints of foreign books. Classified according to sub- 
jects, 254 belonged to theology, 336 to fiction, 151 to law, eighty- 
three to arts, sciences, and fine arts ; eighty-three to trade, com- 
merce, politics ; fifty-four to travel and geographical research, 
166 to history and biography, 122 to poetry and the drama, 112 to 
medicine and surgery, 111 were educational works, sixty were 
annuals, 283 were juvenile works, and the rest were miscellaneous 
works, 

One of the largest blasts of gunpowder on record has lately 
been reported as having been fired in the quarries of Borraw, 
Anastodine. These quarries are in the mountain Ben Durinish, 
on Loch Etive. The mine which had been constructed was of 
course unusually large, and a considerable amount of labour and 
much time had been expended uponit. It was charged with four 
tons of gunpowder, in two portions, one consisting of two and a- 
half tons, and the other of one and a-half tons. Everything being 
prepared, the powder was fired by electricity, when the quantity 
of rock displaced, bya silent bursting power, was computed by 
measurement to be 80,000 tons. 

A new piano has been perfected by Messrs. George, Carr, 
and Co., of Cannon-street, whereby musical transposition has been 
obtained in a very easy manner. The method is as follows :—The 
key-frame is made in duplicate, and on it is serewed, by means of 
ordinary thumb-screws, the action, making it perfectly rigid. At 
each extreme end of the keys the block of wood, called the ‘* key- 
block,” is also attached to the key-frame, and thus rendered 
movable. These blocks are pierced with holes exactly a semi- 
tone apart, in which small pegs of wood are inserted. When it is 
required to alter the piano to a higher or lower pitch the pegs are 
taken out, and the key-board can then be moved with the smallest 
possible power up or down the scale. To meet the hammers, 
when used either way, there are extra strings, so as to enable the 
performer to have a full compass instrument always to play upon, 
and sufficient length is allowed to make it available for transposi- 
tion into any key. The advantage of this piano to musicians, 
especially vocalists, ought to be great, as it affords a mechanical 
means of changing the key in which a piece of music may be set, 
so as to accommodate the voice of the singer. 

THe Natal Mercury speaks of the Suez Canal and the South 
African coal trade us follows :—‘*Our Indian correspondent, in 
his last interesting communication, expressed an opinion we have 
already advanced, namely, that the opening of the Suez Canal 
would bea gain rather than a detriment to this colony, in so far 
as the shipment of coal is concerned. It is quite true that the 
canal has drawn off all steam traflic to the East from round the 
Cape, and that steamers bound for India will no longer require 
to coal at any South African port. It is no less true that steamers 
to and from Suez must coal at Aden, and that the supply of coal 
at that port will need to be, say, ten times what it has been. 
Natal can produce good steam coal, there will be a fair market for 
exportation to Aden. Indian coal is not suitable for use in steam 
vessels. Suiling vessels cannot navigate the Red Sea, and as steam 
vessels could not afford to carry coal such a distance as from Eng- 
gland to Aden, that depét must fall back on eastern sources of 
supply. There is reason to believe that the consumption of our 
coals at Aden would be greater than here, were there no canal. 
Especially would this be the case were the coals prepared here in 
the form of patent fuel, compressed into square blocks, packed 
closely, and therefore conveyed at a cheaper rate.” 

In the years 1787 and 1798 experiments were made by the offi- 
cers of the Royal Mint to ascertain the deticiency of weight of the 
various silver coins in use. In 1787 it was found that 12,5, crowns, 
or twenty-seven half-crowns, or 78,5 shillings, or 194;%, sixpences, 
were requisite to make up a pound troy, instead of 12,4; crowns, 
or 24,4; half-crowns, or sixty-two shillings, or 124 sixpences, as 
issued from the Mint. In 1789 it was found that 1233 erowns, or 
2734 half-crowns, or 828, shillings, or 2003% sixpences, were requi- 
site to make up a pound troy, instead of 1238 crowns, or 2432 half- 
crowns, or sixty-two shillings, or 124 sixpences, as issued from the 
mint. Comparing the deficiency of weight of these several denomi 
nations of silver coins with their legal weight as issued from the 
Mint, the loss amounts in the crowns to 334} per cent., in the 
half-crowns to 9,4; per cent., in the shillings to 24 334 per cent., 
in the sixpences to 383294 per cent. It is singular that these 
several silver coins, particularly the shillings and sixpences, though 
in general they retain no remains of an impression, or any rough 
edges, which would make them subject of friction, appear to have 
diminished by use, in the short interval of eleven years, according 
to the experiments above mentioned, in the following proportions: 
crowns, $99 per cent.; half-crowns, 138 per cent.; shillings, 5y325 
per cent.; sixpences, 3}489 per cent. Woolhouse says that the 
wear and tear of the gold voinage is such that very nearly 3 per cent. 
of the whole circulation goes out annually, and the quantity which 
suffices to throw a sovereign out of circulation is 3%; parts. 
McCulloch taking into account the extraordinary extension of 
navigation and emigration, the risks of shipwreck and other acci- 
dents, estimated the loss, including wearing, at about 14 per cent. 
of the entire mass of the currency. 

Proressor BérrTGer prepares cement of diverse colours and great 
hardness by mixing various bases with soluble glass. Soluble soda 
glass of 33 deg. B. is to be thoroughly stirred and mixed with fine 
chalk, and the colotring matter well incorporated. In the course 
of six or eight hours a hard cement will set, which is capable of a 
great variety of uses. Béttger recommends the following colour- 
ing matters :—-(1) Well sifted sulphide of antimony gives a black 
muss, which, after solidifying, can be polished with agate, and 
then possesses a fine metallic lustre; (2) fine iron dust, which 
gives a grey black cement; (3) zinc dust—this makes a grey 
mass, exceedingly hard, which, on polishing, exhibits a brilliant 
metallic lustre of zine, so that broken or defective zine caszings 
can be mended and restored by a cement that might be called 
a cold zine casting ; it adheres ly to metal, stone, and wood ; 
(4) carbonate of copper gives a bright green cement ; (5) sesqui- 
oxide of chromium gives a dark green cement ; (6) Thenard’s 
blue, a blue cement ; (7) litharge, a yellow ; (8) cinnabar, a bright 
red ; (9) carmine, a violet red. The soluble glass with fine chalk 
alone gives a white cement of great beauty and hardness. Sul- 
phide of antimony and iron dust, in equal proportions, stirred in 
with soluble glass, afford an exceeding'y firm, black cement ; zinc 
dust and iron in equa! proportions yield a hard, dark grey cement. 
As soluble glass can be kept on hand in liquid form, and the chalk 
and colouring matters are permanent and cheap, the coloured 
cements can be readily prepared when wanted, and the material 
can be kept in stock, ready for use, at little expense. Seluble 
gas is fast becoming a most important article of chemical pro- 

action. 


MISCELLANEA. 


Ir is now stated that Paris will not be lighted with gas before 
the middle of March, 

WE regret to have to announce the death, in his 80th year, of 
Mr. Leo Schuster, late chairman of the Brighton. Railway Com- 
pany. 

Mr. RaPHaEL Metpoxa has been elected a Fellow of the 
Chemical Society. He is understood to be the first Jewish gen- 

| tleman who has been elected a fellow of this society. 

THE report of the Islington Agricultura! Hall Company, Limited, 
recommends a dividend of 10 per cent., placing £1000 to the 
Debenture Sinking Fund, and carrying forward a balance of £2284. 

THE ceremony of declaring Staines Bridge open free of toll took 
place on Saturday last amidst great rejoicing. This is the third 
bridge which has been freed from toll by the joint committee of 
the City Corporation and the Metropolitan Board of Works. 

Notices have been posted on the houses in Hamilton-place, 
Park-lane, Piccadilly, announcing that the block is to be sold by 
the Board of Works, under the provisions of the Park-lane Im- 
a Act. The tenants of many of the mansions have 

eft. 


Mr. Ayrton states that none of the methods used for pre- 
serving the stone of the Houses of Parliament has been completely 
successful, but that of Mr. Szerelmy has answered best. Further 
experiments are being made under scientific direction to prevent 
the further decay of the stone, and it is hoped they will be suc- 
cessful. 

In connection with the development of coal in the East, we 
may state that the Netherlands Trading Company have sent from 
this country a gentleman, Mr. Frederick Potter, of high scientific 
attainments, to superintend the extension of important coal-work- 
ings a few miles from Nagasaki, in Japan. 

A BILL has been brought into Parliament this session by the 
Great Western Company in which pewer is applied for to dis- 
solve the Great Western and Brentford Company, and vest the 
undertaking in the Great Western. At present, however, none 
of the details have been arranged, but when the terms are settled 
they will be submitted to the proprietors at a special meeting. 

Tue chairman of the Swansea Vale Company states that the 
traffic has not been quite so good as usual, but it is likely to be 
better. The Morriston line will be opened in about two months, 
and the extension to Glais has been contracted for. The contract 
for the junction with the Neath and Brecon has also been let, by 
which access will be obtained to Brecon, Hereford, and the North, 

From the Darien Canal surveying expedition very important 
intelligence bas been received. Captain Selfridge, the commauder 
of the expedition, writes from Paye, under date of the 13th of 
Januarv, that he has discovered a route for the canal, the summit 
of which is but 300ft. above the ocean, and that the route begins 
near the mouth of the Atrato river. If Captain Selfridge is not 
deceived as to the feasibility of tuis route, his discovery will have 
a most important influence upon the world’s commerce, and will 
solve the Darien problem, 

Pror. G. Biscuor, of Bonn, Prussia, is now in England with his 
| apparatus for testing metals, which will have a place in the Inter- 
national Exhibition. The method of testing the quality of mal- 
leable metals and alloys consists in bending strips thereof alter- 
nately in contrary directions until they fracture, the number of 
times they are bent being duly recorded ; whereby a trustworthy 
and accurate indication is obtained of the quality of the metal re- 
lative to standard measurements previously ascertained. The 
process has already been described in our pages. 

ALFRED Evans, the railway pointsman who was the cause of the 
accident by which the Irish mail was turned into a siding at Tam- 
worth in September last, and precipitated in the river Anker, 
was tried on Wednesday at the Warwick sssizes before Mr. 
Justice Brett, for manslaughter. The defence was substantially 
that the prisoner did what he thought best, according to his judg- 
ment, and, therefore, was not criminally responsible for the 
accident. The jury, after fifteen minutes deliberation, acquitted 
the prisoner. 

Tue Great Northern Extension Telegraph Company have char- 
tered the steamer Africa, of about 2500 tons, for the purpose of 
conveying the section of the submurine cable to be laid from Vladi- 
wastok (Possiette) to Nagasaki, while the Great Northern, ex- 
pected from China in a fortnight, will take on board the section 
to connect Nagasaki and Shanghai, about 1200 miles of cable in all, 
It is expected that these vessels will be dispatched about the 15th 
of April, vid Suez Canal, calling at Singapore and Hongkong en 
route. Under favourable circumstances the cable will be laid 
down and communication established about the 15th of July. 

At the half-yearly general meeting of the Llynvi and Ogmore 
Company Mr. A. F. Paull, the chairman, in moving the adoption 








| of the report, said the coal traffie of the company from Porthcawl 





to the Continent had almost been extinguished by the war, but 
there was now a prospect of the trade being resumed. He might 
almoststate with certainty that the Great Western had undertaken 
to lay down the narrow gauge from Cardiff through the Ely 
Valley, and within tWo years to extend the narrow gauge west- 
wards from Swindon, thus affording an outlet for the vast mineral 
wealth of the Llynvi Valley by one continuous gauge to the great 
markets of the country. If this be done, the bill promoted by the 
company for working arrangements with the Riymney and London 
and North-Western Railways will be abandoned. 

At the meeting of the Rvyal Botanic Society, Regent’s Park, 
on Saturday last, the secretary laid on the table a\sample of Zante, 
or pudding currants, grewn and cured in the svciety’s garden. 
This sample is the produce of a vine grown from canes received in 
1869, and is probably the first cured m this country. The princi- 
pal portion, if not the whole, of this useful fruit is importeu from 
the Greek islands, the average annual consumption in England 
alone exceeding 32,000 tons. Large quantities are also exported 
to India, Australia, and America, and there appears to be no doubt 
that this vine might be cultivated to perfection in many districts 
of the above-named countries as well as the cooler parts of the 
West Indies, &c. The society had distributed plants to several 
persons connected with the British colonies, with a view to ascertain 
the climates best suited to the production of these currants. 

A GREAT improvement is now being made at Chatham dockyard 
to increase the facilities for the transport of the heavy material in 
use for constructing iron ships. A tramway, similar to those now 
in use in London, is being laid down, to traverse the length of the 
yard, with branches to the various workshops, and tu the sides of 
the docks and building slips. A commencement has been made at 
the lower end of the yard, and the tramway will be coutinued for 
the main line to the Anchor Wharf, at the entrance of the yard. 
The tramway will also be carried into the dockyard extension on 
St. Mary’s Island. As elsewhere, the tramway is so constructed 
as not to interfere with the passing of vehicles across it. A large 
number of men are now engaged upon the work. It is expected 
that similar tramways will be made in the other dockyards and at 
Woolwich Arsenal. 


On Wednesday morning the first workmen’s trains on the Great 
Northern Railway between Finsbury Park and the City commenced 
running at half-past five o’elock. This concession of the railway 
authorities of the Great Northern Railway has been brought about 
by the efforts of a local committee, who have pressed the question 
on the attention of the directors for upwards of six months. The 
train will continue to start at half-past five every morning, and 
workmen will have the privilege of returning by any train after 
six o'clock in the evening. The fare for the double journey is 3d., 
and weekly tickets are to be issued at ls. Judy ng from the 
numbers who have availed themselves of the train, the ar- 
rangement is likely to prove remunerative to the Great Northern 
Railway Company.—Pali Mali Gazetic, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asuzr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Grrotp and Co., llers. 

LEIPSIC.—AvPnHons Dtizr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wourr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiutmer and Rocers, 47, Nassau-street. 


PUBLISHER'S NOTIOE. 


*,* With this week’s number of THE ENGINEER is issued as a 
Supplement No. XLII. of our Portfolio of Working Drawings, 
representing Beam Engine, Luton Waterworks — Details of 
Cylinder and Piston. Each number, as issued by the Publisher, 
will contain the Supplement, and Subscribers are requested to 
notify the fact at this office should they not receive it. 























TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform ents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

Letters addressed as below have been returned to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, 
Leeds; Mr. C. H. Vincent, 23, Windsor-street, Liverpool; Mr. N. W. 
Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. -Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. ter, 7, New-street, Whitchurch; 
Mr. G. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. B. B. Julian, Bvesham; Mr. G. Clayes, 
99, Collingrwood-street, London; Mr. R. Andrews, Stapleton-road, Bristol; 
Messrs. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard. 

G. 8.—Not to our knowledge. Write to Messrs. Spon, Charing Cross. 

B. J.—You are quite right ; itisanerror. The series is complete in three 


papers. 

F. N.—There is a treatise on the American locomotive, by Holley, which will 
perhaps suit your purpose. 

J. R. K.—Write to the secretary. We have no doubt he will forward you a 
copy of the paper if he has one in print. 

J. A. H. (Walcot-square).— You can obtain full particulars by writing to 
Mr. H. Cole, C.B., South Kensington Museum. 

J. B. (Barnsley).—The only patents answering to your description are 
Nos. 1098 (1860) and 940 (1862), the prices of which are 6d. and 10d. 

PopLtaR.—Most railmaking firms will take orders for such work at a price. 
Try the Round Oak Works, Dudley; they had a speciality,in the way of 
steel headed rails not long ago. 

A’ SuBSCRIBER.— There is no such single work in existence. The most compre- 
hensive treatise on the steam engine with which we are acquainted is that 
by Bourne. The best illustrations of modern marine engines which are 
available in the form of a book are embraced in Burgh’s ** Treatise on the 
Marine Engine,” published by Spon. OD. K. Clark's treatise on the 
locomotive still holds the first place in the literature of the subject. 

A. G. C.—You have omitted one of the data necessary to enable the strain 
upon the jib of the crane to be calculated. It is the angle it makes with 
horizontal. But if we put this equal to 0, the strain will be given by the 
equation, putting 8 equal to the strain, S= W X cosec. 0. If we take the 
maximum value of 6, which would equal 45deg., the strain upon the jib 
would be equal to practically 45 tons. Your section is amply strong. One 
channel iron would do if it were stiffened sufficiently. 


PEAT FOR LOCOMOTIVES. 
(To the Editor of The Bngineer.) 

S1r,—In your valuable paper of the 17th inst. I read an article on the 
“‘Superiority of Peat over Coal for Locomotives in India.” I beg leave 
to state that in 1850 I took great interest in the compressing of peat for 
the purpose of carbonising. I cannot understand why compressed peat 
is a failure, and condensed peat a success, unless it is in the want of 
knowledge of how to compress it; if so, I shall feel great pleasure in 
communicating the process to the parties interested. 1 herewith enclose 
a specimen of compressed peat, J.J. 

‘ebruary 22nd, 1871. 
[Compressed peat is a failure, because it cannot be compressed wn quantity at 

@ sufficiently moderate price. You say nothing on this point.—Ep. E.] 


PROPER VELOCITY FOR GRINDSTONES. 
(Lo the Editor of The Engineer.) 
our Sheffield or other correspondents give mea 


S1r,—Will some of 
proper velocity at which to run a heavy grind- 
J.B. 


rule for determining 
stone without danger ? 
February 28th, 1871. 





BRACED ARCHES. 
(To the Editor of The Engineer.) 

Srr,—I see you have done me the honour of publishing in your number 
for the 10th of February a paper of mine, ‘‘ On Braced sarches,” Would 
you kindly insert coi ons of the following errata in Table VIII., 
remuants of an arithmetical error which existed in the paper when 
first read? In the a for the load on the second joint the 
number 0°034571 should be 0°0121255; the second and penultimate 
numbers of column two should be 139°93 instead of 144°757. 

I will also direct the attention of your readers to the plate of the 
Ladykirk and Norham Bridge over the river Tweed (John Blackmore 
engineer) in ‘‘ Weale’s Bridges.” In this bridge, a wooden one with s 
of 190ft., almost exactly the distribution of material was adopted which 
my calculations show to be correct. FLEEMING JENKIN. 
5, Fettes-row, Edinburgh, Feb. 28th, 1871. 


SCUTCHER FEEDING CLOTHS. 
(To the Editor of The Engineer.) 

Srr,—I shall take it as a favour if any of your readers would give me 
the address of a maker of acloth or web made of hemp, jute, or lin 
about 44in. wide, suitable for a feeder for a cotton scutcher. P.O. 

March ist, 1871. 


BUCKETS FOR WATER-WHEELS. 
(To the Editor of The Engineer.) 








§in,—Can any of your readers inform me where I can obtain iron 
buckets for overshot water-wheels bent to any template ! M. B. 
March Ist, 1871. 





MEETINGS NEXT WEEK. 
Tue InstITUTION oF Crvit Encingers.-—Tuesday, March 7th, at 8 p.m. : 
* On Phonic Coast Fog Signals,” by Mr. Alexander Beazeley, M. Inst. C.E. 
Society oF EnGingERS.—Monday March 6th, 1871, at 7.80 p.m.: “‘ The 
and Utensils of a Brewery,” by Mr. Thomas Wilkins. 
Royat Untrep Service 10N. — Monday, March 6th, 
8.80 p.m.': ‘On Principles of Naval ” by Captain 
J. C. R. Colomb, Adjutant Limerick Artillery itia. 


Tue Ena be order, in town 
Srewuencon one, . Srom any newsagent in or country 
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at stations ; or it can, if preferred, be supplied direct 
Srom the office on the terms (paid in advance) :— 
Haly- double n + «+ « £0 lds. 6d. 
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If credit occur, an extra charge of two shillings and « annum 
will be made, Fun imoomman 6s coploticed foc wanemiaton obieed. 
Advertisements cannot be inserted unless delivered before six o'clock on Thure- 
cung em ae The charge for four lines and under is three 
Se: 8 en The lane averages eight words ; 
blocks are charged the same rate for the space they fll. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 
etters to advertisements and the department of the paper 
are to be to the Publisher, Mr. George Riche; all other 
letiers to be addressed to the Editor of Tax Enaivesr, 1638, Strand. 
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THE ROYAL ENGINEERS AND THE INDIA COLLEGE. 

Ir is with no small regret we learn that a committee 
appointed to inquire into the employment of officers 
of the Royal Engineers in civil departments of the State 
have arrived at the conclusion that the influence of the 
proposed India College must be inimical to the interests of 
the Royal Engineers, and urge that it be considered 
whether the existing educational establishments for 
the Royal Engineers may not, with advantage to the 
military and civil services, and with economy to the public, 
and to the Indian Government, be utilised for the object of 
meeting the demands of the Indian Public Works Depart- 
ment. It is well known that the officers of the Royal 
Engineers have had India, as far as engineering operations 
were concerned, practically in their own hands, for many 
years past, civilian servants of the Government holding 
only subordinate places, and enjoying (?) extremely mode- 
rate salaries. It is, therefore, no matter for surprise that 
the military branch of our profession should be alarmed 
by the favour with which a proposal has been enter- 
tained threatening the future prosperity of not a few 
members of the corps, and we are not surprised. But 
it is matter for regret, and we do regret, that these 
gentlemen should compromise a reputation which they 
have hitherto returned, by attempting, even indirectly, 
still to keep in their own hands positions which they 
have hitherto monopolised, in only too many cases to 
the detriment of India. We assume it to be a fact that 
the Indian Government would not take pains to obtain a 
supply of civilian engineers if they did not feel that the 
officers of the Royal Engineers failed to meet the demands 
existing for their services, either through lack of numbers 
or competency—it is for the Indian Government to say 
which. For years past no move has been made by the 
military members of the profession to supply better men, 
or to meet more effectually the growing demand for engi- 
neers, They apparently held that the Indian Government 
would go on for ever in the old way, struggling to get 
good men, yet snubbing and offending every civilian eugi- 
veer luckless enough to fall into their hands. The moment 
it becomes evident that the existing state of things is on 
the eve of passing away for ever, and that India is likely 
at last to afford those opportunities for the advancement of 
the members of the civil branch of our profession which 
have been hitherto lacking, the Royal Engineer Committee 
come forward with a request that the Government will stay 
their hands and consider whether existing educational esta- 
blishments may not be made to answer every required pur- 

; in other words, the Government are asked to give the 
Royal Engineers another trial. No more unreasonable pro- 
posal has ever been made by any branch of the service. ‘The 
very grounds of the claim for rehearing made by the corps 
are sufficient to condemn it. We are told that the new 
India College is likely to prove injurious to the interests of 
the Royal Engineers. It is impossible that it can prove 
injurious, save indirectly; equally impossible that it can 
prove injurious in any way but one. Appointments 
hitherto monopolised by military men will in future be 
open to the civilian public. Therefore the members of the 
Royal Engineer corps will no longer find India an £/ Dorado. 
Consequently the Government would do well to think 
twice before it builds the new college. But it is 
evident that the interests of India and of the public 
at large deserve to be considered long before those 
of any corps in the service. The Royal Engineers may 
now possibly suffer, but the suffering will be a direct result 
of past shortcomings on their part. If the corps had 
proved itself thoroughly competent to meet the demands 
of the Indian Government no civilians would have been 
employed. This is proved by the favour which military 
men have hitherto received in India, and by the disfa- 
vour with which civilian engineers have been regarded. 
Under such circumstances we cannot see either that the 
question is one of “ imperial importance,” as we are assured 
by the committee, or that the corps have the slightest 
possible right to demand the delay of even a day in the 
establishment of the proposed college. The Royal Engineers 
have just as fair opportunities, to say the least, of main- 


| Western 





taining their position in India, as the future students at the 
college can have of obtaining a firm footing in that country. 
If their educational institutions are so complete, and | 
the men turned out!by them so competent as the com- | 
mittee imply, there is no reason why the Royal Engineers | 
should not send as good men as the college, the establish- 
ment of which they deprecate, to India. None would be more 
sorry than ourselves if the establishment of the college gave 
an unfair gg ¢ to civilians ; but we maintain that this 
is impossible. the prestige afforded by the college can 
not outweigh the traditions of the corps, and for some years 
to come Royal Engineers will enjoy all the best places just as 
they do now. If they do not continue to enjoy some of 
them, it will be because the movement of popular opinion 
having thrown open all Government appointments to the 
best men, these will not be found among the Royal Engi- 
neers. This we hardly think will ever come to 

Some of the ablest engineers who have ever lived Love 
belonged to the corps, and there is no reason why competent 
hard working engineers such as India wants should not still 
be b neg = ranks, The Royal Engineers ‘.~ lose 
nothing to which they possess a legitimate right by the 
establishment of the India College; but they lay them- 
selves open to unpleasant accusations byattempting to retain 
a monopoly of office in India, which should have been 
broken down long since, not only for eo of our Eastern 
possessions, but to the real advantage of the corps. 


CONTINUOUS BRAKES, 
Tak Railway Companies’ Bill printed on Monday morn- 
ing, and bearing the names of Sir H. Selwin-Ibbetson, | 





Mr. Hinde Palmer, and Mr. Rowland bine ag to | guard. 
in future 


enact, among other things, that all railways 





be worked on the absolute block and continuous brake 


systems. It is just possible that this bill may become law; 
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it does, continuous brakes and proposals for their con- 
struction will acquire an importance which has not hitherto 
been attached to them. If railway companies assert that 
the use of such brakes is impossible, it will be stated in 
reply that the London and North-Western Compan 
already propose to fit Wilkin and Clark’s brakea to all 
their panes trains; and the argument will be strength- 
ened by the magnitude of the operations carried on by the 
company. If it be possible for the London and North- 
nger traffic to be worked with continuous 
brakes, lines of less traffic can hardly bring forward any 
arguments ing much force to prove that the thing 
is impossible. We do not assert that the Railway Com- 
panies’ Bill will become law this session; but the force of 
public opinion, combined with the sense of heavy loss due 
to collision, will operate hardly less strougly as an induce- 
ment to railway companies to adopt some means of placing 
their trains under more complete control than they are at 
present, We take it, therefore, as proved that within the 
next few years—possibly within the next year—all pas- 
senger trains, and perhaps many if not all goods trains, 
will be fitted with a continuous brake of some sort; 
and the principles which regulate the constraction 
of such brakes, and the nature of the difficulties 
to be overcome, may therefore be laid down here with 
advantage. We shall not attempt at present to discuss the 
arguments which may be adduced for and against con- 
tinuous brakes, neither shall we deal in figures to prove that 
a running train fitted withcontinuous brakes can bearrested 
more speedily than a train without them. If the Railway 
Companies’ Bill becomes law the continuous brake in some 
form must be adopted no matter what figures prove or 
disprove. We shall assume, therefore, that every vehicle 
must be fitted witha brake; aud that it must be within the 
wer of the men in charge of the train to apply all these 
rakes at once when necessary. 

To begin with, it may be stated as an axiom that there 
is but one method of retarding a train which will be 
accepted, The work stored up in it must be converted 
directly into friction and indirectly into heat, It has been 
proposed before now to extend sails or wings at each side 
of a train to take advantage of atmospheric resistance, to 
set paddles in motion in a body of water, to accumulate 
work in heavy fly wheels, and to lift dead weights or to 
compress springs. Not one of these notions embodies a 
really feasible project likely to receive a moment’s favour 
at the hands of railway managers. Trains must be pulled 
up either by the resistance caused by making the wheels 
slide instead of rolling over the rails, or by forcing blocks 
against them which will prevent them rotating on the 
rails except against a considerable resistance, or by using 
sledges on which a good deal of the weight taken off the 
wheels of each vehicle will be supported. It is totally un- 
necessary to describe any of the many forms of sledge brake 
that have been invented, because the principles involved 
in their construction are so simple as to be obvious to every 
one really knowing anything at all technically about rail- 
ways. Still lessis it necessary to describe the ordinary 
block brake. We have, therefore, to do with nothing but 
the methods of bringing brakes, whether blocks or sledges, 
into action. These may be classed under two heads 
—the active and the passive. According to the first 
the brakes must be applied by the direct or indirect 
action of the engine-driver or guards, who actuate special 
appliances for the purpose ; accordivg to the second, the 
act of shutting off steam or applying the brake to the 
tender suffices to apply all the brakes in the train with- 
out further interference on the part of the officials in 
charge. 

When the act of applying the brakes necessitates the use 
by the guard or driver of special apparatus all the ordi- 
nary facilities for shunting are retained ; and as the degree of 
force with which the brakes are applied, and the time spent 
in putting them on remains strictly under the control of the 
guard or driver, it is easy to work the train with much 
comfort; that is to say, it can be brought to a standstill 
at platforms and in stations, and the carriages can be 
shunted or moved backwards and forwards with as much 
ease as under the existing system. We have continuous 
brakes in the simplest form when every carriage is titted 
with brakes and carries a guard to apply them. Unfor- 
tunately the system in this form is too inconvenient and 
expensive for general adoption. The next simplest form 
consists in coupling the brakes of three or four carriages 
by means of a long central horizontal screw, by turning 
which at one end eight or ten pairs of blocks can be ap- 
plied. This arrangement has been extensively used. The 
objections to it are that the strength of one man, unaided 
by gearing, is not sufficient to apply the brakes with the 
requisite force. If, however, gearing be used, then the 
brake cannot be applied with sufficient promptness. Con- 
tinuous brakes are of little value if they cannot be 
applied instantaneously, or at most within about three 
seconds after the work of putting them on begins, To 
dispose of this difficulty the rotating wheels of the train 
are in some cases made to apply the brake themselves. A 
chain takes the place of the screw; it is coupled to all 
the brake blocks in the train, or in a given section of the 
train; oue end is wound on a kind of windlass put in 
motion by bringing a friction wheel in contact with a road 
wheel of the guard’s van by meansof a screw. This is the 
principle of one form of Clark’s brake, as used with much 
success on the North London Railway. The same idea is 
carried out in another form, under which the chain 
is slackened when the brake is to be applied. A third 
arrangement enjoys favour in the States. The conductor, 
while the train is running, winds up one or more powerful 
coiled springs, usually of hammered brass. hen he 
wishes to apply his brakes he releases a catch, and the 
springs while in the act of running down, apply the brakes 
—generally through the medium of a chain—im about two 
seconds, expending, in doing so, all the work stored up in 
them by from one to two minutes’ hard work by the 
The modifications of the system of utilising 
stored-up work in this way are very numerous, In our 


opinion, ver, all methods of applying the brakes which 
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require the co-operation of guards with the engine-driver 
are defective. That will be the best brake, other things 
being equal, which is applied by the engine-driver the 
moment he shuts off steam, and by the act of shutting it 
off. When a driver sees danger ahead—and he is always 
the first to see it —he instinctively shuts off steam first, 
and whistles for the guard’s brakes afterwards, Then the 
guards look out to see what is ahead. When they have 
satisfied themselves on this point they apply their brakes, 
and so invaluable seconds are lost which would have been 
saved by placing the sole control of the brakes in the 
hands of the driver. We take it as demoustrably true 
that all continuous brakes should be worked from the foot- 
plate, and,.if possible, passively, that is without the direct 
Interference of the driver. 

This brings us at once to the passive or automatical 
system. Inventors of automatic brakes have availed them- 
selves of two circumstances connected with the working of 
railway trains in carrying out their ideas concerning auto- 
matic brakes. The first is that draw bars pull out when 
the engine is hauling ; the second is that when the tender, 
brake is applied and carriages run forward on the tender 
the buffers go in. In order to utilise the motion of the 
draw bar, a pair of flap brakes are fitted to each carriage 
and kept on by a weighted horizontal lever ; a short length 
of chain runvingoverapulley, and coupled to the draw bar, 
or au equivalent device, secures the raising of the lever and 
the removal of the brakes while the engine is pulling. As 
soon as steam is shut off the weighted lever falls and the 
blocks are applied. Nothing can be more simple ; unless, 
perhaps, the plan adopted in utilising the mution of the 
buffers. Flap brakes, as before, are applied to the wheels 
either directly, or indirectly through a system of levers, 
the instant the buffers are pushed in by the carriages ruu- 
ning on each other. Lt is to be regretted that neither 
arrangement in this simple form possesses the slightest 
value. It is obvious that the weight on each lever 
in the first case must not be more than the engine 
will be sure to lift in drawing one vehicle. Thus, 
if we take the resistance at 10 lb. per ton and the 
gross load at 10 tons, we have only 100 lb. available 
to apply the brake; and if we suppose the draw-bar 
to move out two inches, which is a great deal too much for 
passenger trains, and the brake to move away from the 
wheel one-fourth of au inch—not too much on an average 
for all states of the wood—we should only have a force of 
about 200 lb. per wheel. Each wheel would carry 5600 lb., 
and assuming the coefficient of adhesion between the wheels 
and rails to be one one-tenth, it is tulerably clear that if the 
coefficient of adhesion between wheel and wood were the 
same, a force of at least 560 ib. must be put on each 


block to skid the wheels; 2001b. per wheel would 
cause just about enough resistance to insure the 
rapid wear in any weather—and possibly the total 


combustion in suummer—of the blocks, and the disorganisa- 
tion of the whole affair. The lealiug vehicles might carry 
brake loads heavy enough to be effective, but then nocarriage 
can always occupy the same place in a train; therefore the 
load must be only enough for the vehicle itself, aud properly 
that empty. The scheme for utilising the motion of the 
buffers is open to the same objections in another form. 
The moment the train ceased to run forward on the tender 
the brakes would come off, but they would cease to run 
forward as soon as the brake was efficiently applied. The 
system is only applicable to a few vehicles in the forward 
part of a train, to which, as before, the objection applies 
that we cannot always put carriages just where we would 
like to have them. ‘The fatal defect in both schemes, 
however, and of all others depending directly or indirectly 
on the motion of the buffers or of the draw bars, lies in 
the fact that trains so fitted cannot be shunted. They may 
be pulled anywhere; they cannot be pushed. ‘Therefore 
special devices are usually introduced by inventors to 
secure the non-intervention of the brake mechanism 
when shunting is going on. The complexity of these 
devices, and the almust certainty that once the brake 
apparatus was thrown out of action it would not be put 
in again, sufficiently condemn both schemes. 

As it is obvious that the indirect agency by which con- 
tinuous brakes are applied cannot be distributed all through 
a train, it is clear that some method of uniting the separate 
systems of brake mechanism into a whole must be adopted. 
Two methods of doing this we have just disposed of. If 
we abandon the motion of the buffers aud the draw bars, 
what remains to us! In Newall’s brake we have a rod which 
is caused to rotate under each carriage, and these rods are 
coupled by a very ingenious universal joint. ‘The arrange- 
ment apswers very well when trains have not constantly to 
be pulled to pieces aud made up again, but it is trouble- 
some when used under ordinary methods of working wain 
line traffic. The same objection is brought agaiust the 
continuous chain. To attempt to treat comprehensively 
the subject of coupling continuous brakes in such an 
article as this is quite out of the question. It must 
suffice to state here that it constitutes the most difficult 
problem connected with the entire matter. As the simplest 
method of proving that inventors need not therefore be 
discouraged, we shall sketch here, in as few words as may 
be, a form of continuous brake which possesses the follow- 
ing advantages, leaving our readers to exercise their 
ingenuity in discovering the disadvantages from which it 
is by no means free. In the first place, then, it is worked 
from the foot plate automatically the moment steam is 
shut off. In the second place, it in no way interferes with 
shunting. In the third place, no coupling is required other 
than that in ordinary use. Lastly, it is impossible so to 
make up a train that the brake can berendered inoperative 
by negligence. The construction of the brake is as 
follows :— 

Each vehicle is fitted with two sets of flap brakes. These 
are actuated by a rod capable of moving backwards and 
forwards longitudinally under the frame of each carriage. 
These rods terminate each in small butfer plates. When 
the train is made up these buffer plates are in contact 
from end to end of the train, and they are kept so 
by extremely simple means, which we need not stop to 
detail. It will be understood that, by moving this rod 





through a distance of about a foot, all the brakes will be 
applied, and, as the rod is continuous as far as push is 
concerned from end toend of the train, it will be enough to 
push it at one end to put on all the brakes. The tender is 
titted with a buffer rod passing through a piston workingin a 
cylinder some 2ft. long, always full of water supplied from 
the tender tank. The piston has an aperture in it through 
which the water flows from one side of the piston to the 
other when the latter is moved. The rod, prolonged 
through a second stuffing-box, enters a second cylinder, to 
which steam can be admitted from the boiler by the mere 
act of shutting off steam. Means are provided by 
which the pistons are always kept at the inner end of the 
cylinders. The moment the regulator is shut the steam 
enters the forward cylinder and forces out the pistons at a 
rate determined by the size of the oritice in the water 
piston, and with them the small buffer on the tender. 
This operates on the next, and so on till the brake bar, as 
one may call it, has moved through the entire train and 
all the brakes are applied. ‘The moment steam is turned 
on again by the driver, the steam brake cylinder exhausts, 
and the brakes are taken off. The water piston is used to 
secure the gradual application of the brakes without 
shock, Such a brake as thiscomplies with all the required 
conditions. We do not assert that it complies with them 
in the best possible manner. Many of our readers will 
perhaps find as pleasant meutal exercise in hunting up 
the objections to the device, and getting over them, as 
we have done in reducing the details of the idea we have 
only sketched here, to a practical form. 


THE EFFECT OF COLD ON IRON AND STEEL. 


We have not the least doubt that a very large number 
of engineers in this country still maintain, with Dr. Joule, 
whose opinions we quoted in our impression for Feb. 10th, 
that cold has no effect whatever on iron or steel. We hold 
that the absolute contrary is the fact. The subject is one 
of very great importance; but very little is known about 
the way in which cold reduces the powers of iron to resist 
concussive strains, and it is, therefore, desirable to place 
every statement or theory concerning the matter before 
the scientific public with a view to the determination of 
the laws on which the existence of the phenomena de- 
pends. It is with this object that we publish in another 
place a short letter signed “ F, H. G.,” from a foreign cor- 
respondent, which contains statements worthy of attention. 
The temperature he speaks of—25 deg. below zero of 
Reaumur—corresponds very nearly to 24 deg. zeroof Fah.— 
a degree of cold of which we in this country know prac- 
tically nothing, although it is by no means unasual in 
Canada aud Northern Russia. It is sufficiently obvious 
that much, if not all, the waut of elasticity complained of 
by our correspondent was due to the freeziug of the ballast. 
The theory which it may be assumed is indirectly enun- 
ciated in the last paragraph of his letter is that which really 
deserves attention. In nearly all the experiments of which 
we have any knowledge that have been carried out in 
England, freezing mixtures have been used for a few 
hours, or the bars to be tested have been exposed toa 
night’s frost. We do not go so far as our correspondent, 
and hold that only the outer skin of the iron is in such 
cases affected ; vut we do hold with him that, were the cold 
long coutinued its influence on the metal might be very 
different from that due to the action of frost for a few 
hours only. [t is well known that the long-continued 
action of a moderately high temperature, as in the case of 
boiler plates, tends to render iron brittle, by inducing some 
obscure molecular action ; is it not possible that long-cov- 
tinued cold may operate with equal force on the atoms of 
which the metal is made up? ‘here is sufficient ground, 
we think, for inquiring further into this matter. 1t can- 
not be denied that more rails and tires break in winter 
than in summer; but it is equally undeniable that many 
laboratory and shop experiments go to show that cold has no 
injurious effect on the metal of which tires and rails are 
wade. Various attempts have been made to reconcile these 
conflicting facts, but up to this moment no one has attended 
to the influence of the time of action of the cold on the 
metal ; yet it is quite possible that it may solve the whole 
difficulty. Une point in favour of the theory may be ad- 
vanced, which is that tires and rails seldom break until a 
frost has lasted some days, and the continuance of frost is 
always attended by a progressive increase in the number 
of accidents arising from this cause. That is to say, it 
may be safely predicated that more tires and axles will 
break in the second week of a hard frost than in the first. 
Probably a limit is very soon reached, however, beyond 
which the time of action of cold ceases to have any further 
effect in deteriorating iron or steel. 

Whatever the nature of the change effected by the action 
of low temperatures on iron and steel may be, it seems to 
be pretty well proved that it depends for its amount very 
much on the chemical composition of the metal and its 
attending components. Iron cold short at ordinary tem- 
peratures becomes still more cold short as the temperature 
falls. Last year the Swedish Government appointed a 
commissioner to visit Russia in order to investigate the 
effects of winter temperatures on the rails and tires 
used in that country. The evidence he collected 
goes to prove the startling fact that iron containing 
phosphorus in appreciable quantity does not possess more 
than oue third the power of resistance to concussive 
strains in winter that it manifests in summer. It further 
appears that steel is not so susceptible to the influence of 
frost as iron, and that the tensile strength of neither metal, 
when submitted to a gradually increasing force, is much 
affected. The Swedish commissioner arrived at the con- 
clusion that for northern climates it is essential that only 
ductile metal, whether iron or steel, should be used ; and 
that it is especially necessary that the quantity of carbon 
present should not exceed a half per cent. Russian railway 
engineers express no doubts regarding the influence of cold 
on iron and steel, scarcely a day passivug in winter without 
broken rails and tires; and it may be safely assumed, we 
think, that Russian engineers know quite as much on the 
subject as any other individuals, whether engineers or men 
of pure science, 





NOTES FROM PARIS. 


(From our own Correspondent.) 
Paris, Feb. 27, 1871. 

Tue end of the memorable siege of Paris is close at hand; 
the forts frown upon us now instead of upon the enemy, and, 
if apy resistance were possible, the guns of Mont Valerien and 
the rest would sweep our streets from one end of the city to the 
other. We have not escaped occupation: 30,000 Germans will 
take possession of the whole line from the river to the Place de 
la Concorde. Yesterday the French army was taken across to 
the other side of the Seine, and it was fully expected that the 
Germans would march in at daybreak this morning; the entry 
has, however, been deferred till Wednesday. This is unfortu- 
nate; the irritation and fever are naturally great, and forty- 
eight hours might bring them to a dangerous pitch. Already 
there has been some disturbance and a gardien assassinated, 
and there is great danger of the people losing their head during 
to-day and to-morrow, for under present circumstances there is 
nothing to divert their thoughts, and every day seems as long 
as three in ordinary times. 

The authorities seem to be taking precautions in case of the 
worst. Almost beneath my windows is a park of about 150 of 
the new pieces of 8 kilos., and these are being taken out and 
placed here and there, evidently te command the long straight 
boulevards and avenues, of which four end at the Place de 
Wagram, whence the guns command the two important lines to 
the Are de Triomphe and the Madeleine, and two lateral lines to 
Ternes and the Batignolles. It is pretty clear what the object 
of the movement is, and the people understand it, Each gun 
has for hours been the centre of an excited crowd, each indivi- 
dual vociferating and gesticulating in the most energetic manner ; 
the few National Guards who have charge of the guus are in 
no way molested, however. Still, the danger in turbulent quar- 
ters of the town will be considerable, but the National Guards 
have to the present time behaved admirably—the conduct of a 
few, misled by the mad folly of such men as Rochefort, Pyat, 
and Flourens, being quite exceptional; so the probabilities are 
that Paris will escape the diagrace of a fight in the streets while 
an enemy’s victorivuus army occupies a portion of the town. It 
would, however, be far too much to say that there is no danger 
of it. 

‘’he railways are getting into pretty good work, but the num- 
ber of trains allowed by the Germans is totally insufficient for 
the supply ot fuel, and, consequently, we are still without gas, 
but hope to have it in the streets in a day or two, and in the 
shops and private houses in a week or ten days. 

The arrival of the first boat direct from London to Paris the 
other day caused a great sensation. The time occupied in 
coming up from Rouen was thirteen days instead of three or 
four, and this was only accomplished with the aid of a tug-boat 
that came with it and tuwed it when there was danger in work- 
ing the screw of the vessel. The chain by which the tug hauls 
was removed over a distance of about four miles, and the re- 
establishment of it took four days. The débris of the broken 
bridges gave great trouble. It took two days to clear that of 
Bougival. Another boat has reached us frum the Upper Seine, 
aiter great difficulty on account of the swollen state of the 
stream and many obstructions. 

No attempt has yet been made to fill in the gap in the bridge 
of St. Cloud, but a capital bridge of boats has been formed at 
Sévres, which furnishes the only route to Versailles and that 
quarter. 

The greatest difficulty with which the Government will have 
to contend after peace is signed will be the getting the work- 
shops peopled again. Excitement, idleness, and irregular habits 
have naturally had a deplorable effect on many of the men, who 
have for five months handled scarcely any other tool but that 
which the Americans call a shooting iron, and perhaps a certain 
number would rather continue to take 1s. sd. a-day without work 
than twice that with it. But go to work France must without 
delay, or her condition will be rendered more disastrous than it 
is at present. The loss by the interruption of industry in the 
whole country is reckoned at sumethiog like aquarter of a 
million sterling per day! Something is already being done in 
the way of areturn to old habits by employing the National 
Guards in levelling the earthworks aud putting matters back to 
their old condition. But this, though it will save extra outlay, 
will bring no grist to the mill. Whatever may be the difficulties, 
however, the authorities must grapple with them ; and they have, 
in fact, commenced by giving notice that the payment of the 
National Guards will cease in a few days, except as regards those 
who can produce positive proof of necessitous circumstances. 

When peace is signed there will be 150,000 soldiers and 
mobiles to send away, which will lighten the load somewhat, but 
this will take time, as will the getting in of sutticient fuel to set 
the great factories and workshops going. but this is not all. 
Economy will for a time be a matter of necessity, and timidity 
is the great characteristic of the Freuch manufavturing class ; so 
that the best possible aid that could come from without would be 
in the form of orders for manufactured a: ticles for which France 
already possesses the materials. She would be a great gainer, 
and the customer would be able to obtain what he wanted at 
favourable rates. The greatmanufacturers are already receiving 
many orders from abrvad as well as from the provinces, and 
when the post and telegraph are to be trusted business will take 
a sudden start. At present the raw materials lie in the docks 
and entrepéts, and the manufactured articles in stock cannot be 
sent out. 

The great manufacturers have suffered enormously—many 
must have been ruined ; but it is not they who will have the 
greatest difficulty to rise from amidst the wreck, but the smaller 
men, who have little commercial aptitude but plenty of manu- 
facturing ability. The attention of the commercial world of 
Great Britain to these pressing wants of the middle classes, as 
well as the working men of France, may confer immense benefit 
upon the country, and aid very materially in extending the re- 
lations and improving the feeling between the two nations. 

With M. Thiers at the head of the Government, and M. Poyer- 
Quertier Minister of Finance, there is very little hope that the 
crisis in France will be made the starting point for a more liberal 
commercial system. This might convert the late war into a 
positive benefit in a material point of view; but political 
economy has not yet got the ear of the French people, who still 
in general look upon every “concession to foreigners”—as a 
diminution of duty is invariably called—as a positive loss. It 
was said that the Prussians made it one of the conditions of 
peace that the tariff should be revised. It is a great pity that 
this was not absolutely insisted upon in place of some other 
clause in the preliminaries, but we have heard nothing about it, 
and it is more than probable that M. Thiers resisted any step 
towards a diminution of protection with all the skill and power 
he possessed. Should the contrary prove true, and a new com- 
mercial treaty have been sketched out, the French may be assured 
that one of the impositions of the enemy will turn vut a real 
benefit, If France could only be roused vo a sense of freedom 


and competition in manufactures and commerce, her skill, inge- 
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nuity, and science would raise her higher than ever, while at the 
same time the rest of the world would benefit as well as herself 
from her triumphs. 

It is announced, and I am assured that such is the fact, that 
the Creusot Works have been sold to an American company. I 
confess I am sorry for this, for although the growth and renown 
of this fine establishment were perhaps rather of the hothouse 
class, still the French were proud of possessing one of the very 
largest and best appointed machine shops in the world, and its 
existence was a source of some pride. However, whether the 
proprietors be French or American, Creusot will still be Creusot, 
and will soon, I trust, like all the other machine shops in France, 
be in full blast. 

The Eastern Railway is expected shortly to be in full working 
order; a single line has been employed for the supply of Paris, 
and the other will soon be cleared. Large gangs of workmen 
are levelling the military earthworks between Paris and Noisy, 
and repairing the permanent way of the Mulhouse line beyond 
Noisy. 





THE PROPERTIES OF ELASTIC TIRES. 
By Lieut. Crompton, R.E. 

Tue question of elastic tires as applied to traction engines, 
heavy guns, in fact, to any wheeled carriages intended to cross 
soft or rough ground, is one that is exciting cousiderable interest 
amongst the mechanical engineers of the day, and the object of 
this paper is to draw attention to the various advantages as 
well as disadvantages of the system, and to bring to the notice 
of the engineering public several properties which appear to have 
escaped general attention. 

Throughout this paper I use the word elastic tires, mean- 
ing thereby tires possessing elastic properties in the highest 
degree at present obtainable. I have not hitherto met with any 
arrangement of metallic spring tire that can be at all called 
elastic in the same sense that rubber is elastic—i.e., capable of 
restoring by its instantaneous expansion in rear of the wheel 
nearly the whole of the power expended in compressing it in 
front of the wheel. The reader must therefore understand that 
whenever the words elastic tires are used solid ring tires of the 
best and softest rubber obtainable in the market are meant. 
The properties of elastic tires are—(1) Their effect in reducing 
rolling resistances over rough or soft surfaces ; (2) in producing 
increased bite; (3) their use as friction brakes; (4) use as 
springs; (5) in reducing wear and tear of engine; (6) in re- 
ducing wear and tear of highway. . 

To compare the rolling resistance of a train and wagons | 
mounted on rigid wheels with one mounted on wheels with 
elastic tires, 1 will put six cases likely to be met with in 
ordinary work across country, and note in a tabular form the | 
rolling resistance in each case in pounds per ton. 

Case 1.—Over very good pavement. In all these cases, for | 
the purpose of argument, the question of slip, &c., being laid 
aside, the way level and straight :— 





Elastic tired wheels, rubber tires 
4}in. thick, 5ft. diameter over all, 
12in. wide on face of tire. 

Total resistance 


Rigid tires, supposed to be rigid 
steel rollers, 5ft. diameter, 12in. 
wide on face of tire. 

Total resistance 60 
Case 2.—Over good macadamised road in fair order, all condi- 
tions as above:— ° 
Rigid. 
Total resistantve 70 
Case 3.—Uver ordinary macadamised road of an average 
quality :— 


70 


Elastic. 


Total resistance 70 


Rigid. Elastic. 
Total resistance .. 


oe 120 Total resistance 80 
Case 4.—Over road newly coated with gravel: — 
Rigid. Elastic. 
Total resistance .. .. 300 Total resistance - 100 


Case 5.—Over newly-broken stone, other conditions as above :— 





Rigid. astic. 
Total resistance .. .. 440 Total resistance - 110 
Case 6.—Over soft grass land :— 
Rigid. Elastic. | 
Total resistance .. .. 300 Totalresistunce .. .. 80 ' 


I do not pretend to extreme accuracy in these figures ; but ° 
they are sufficiently near the mark for all purposes of compari- | 
son, and will be substantiated by any one who has ever used | 
rigid and elastic tired traction engines working side by side, as ' 
was the case with the writer for many months together. But | 
any one who has ever been in the omnibus fitted with Thomson's 
rubber ring tires, that ran for some time between Leith and 
Edinburgh, cannot have failed to notice that, running over pave- 
ment, macadamised broken stone, or soft muddy road, it was all 
one to the engine that drew the omnibus, and hardly any varia- | 
tion in her pace which was that of a fast horse omnibus, could 
be observed. 

The apparent cause of the superiority of the elastic ove: the 

rigid tires in cases 3, 4, 5, and 6 is this, that the principal cause 
of rolling resistance, on a road more or less perfect, is the in- 
equality or roughness of the surface. The wheel is always 
either ascending or descending minute prominences on a good 
road, larger ones on a bad one, or if the load on the wheel be 
heavy enough, in crushing them to a nearly level surface ; and 
sv much resistance is due to this that it amounts in an ex- 
treme case, viz., that of a road newly covered with broken stone, 
to one-fifth of the weight carried on the wheel. The elastic tire, 
on the other hand, allows these prominences to sink into its 
under surface, preserving all the while a tolerable level on its 
upper surface. Let the reader imagine to himself a level mac- 
adamised road, half of which has been carefully rolled by a steam 
roller to a nearly perfect surface, the other half being covered 
with loose road metal. If the rigid wheels I have taken as an 
example be drawn over these two surfaces in turn the resistance 
will be found to be 65lb. per ton over the rolled and 440 Ib. 
over the loose surface ; let both surfaces be completely covered 
with a carpet of rubber 44in. thick, and the same wheeis be then 
drawn over them, the resistance over the rubber which covers 
the rolled surface will be 701b., and over that which covers the 
loose part will be only 1101b. We do not exactly know to what 
the increased 5 lb. in the former case is due, but no doubt some 
part of it is expended in overcoming the friction of the rubber 
when it is expanding laterally over the smooth surfaces of the 
tread of the wheel and of the road. In the latter ease consider- 
able additional power is expended im forcing the rubber into 
intimate contact with the very uneven surface of the road; still, 
however, the gross resistance met with is only one-fourth of 
that over the bare loose surface. 

Let the reader now imagive a strip of this carpet of the exact 
width of tlié tread of the wheel (which must be so proportioned 
as not to sink into the rubber to an injurious extent) to be cut 
out, and the ends brought together and joined so as to form a 
solid ring. We have now the elastic tire, the properties of which 
Iam describing, and which behaves in exactly the same manner 
in affecting rolling resistances as the complete carpet of rubber 





The question of the superior bite of the elastic over the rigid 


tire reduces itself to a question of extent of surfaces in contact. | for tires intended for extreme climates. Grey rubber, 


In the case of the rigid tire this surface approaches nil, or a 
theoretical line according as the wheel and road are more or less 
rigid and unyielding. In the case of the elastic tire it varies as 
the thickness and softness of the rubber. To take an example: 
—A tft. diameter rigid tired wheel on a macadamised road with 
a good foundation, width of tire 18in., has a surface of contact 
of, say, at the utmost 18in. x 2in. = 36 square inches. An 
elastic tired wheel, tire 44in. thick, also 6ft. diameter over all, 
same width, and loaded to same weight, say three tons, will have 
a surface of contact with a similar road of 1Sin. x 18in. = 324 
square inches, if grey rubber be used, or 18in. x 24in. = 432in. 
if red rubber be used. In the first case we have nine times, 
and in the second twelve times the surface. I may here notice 
that this enormously extended surface will at once explain the 
marvellous properties of elastic tires when going over soft 
ground, 

Some of my readers will at once exclaim, “ But one of the 
first axioms in mechanical engineering is that the friction of the 
rubbing surfaces does not vary as their area, but as the weizht 
which forces them together.” To this I reply that this axiom 
only applies to bearings or other rubbing suriaces of machinery, 
which are made as smcoth as possible, and carefully prevented 
from coming into direct contact and thus interlocking by the 
interposition of some lubricant. But let these two mechanically 
smovth surfaces be encouraged to interlock, by taking away the 
lubricant, and artificially roughening them with small teeth or 
other asperities, the axiom above quoted will no longer hold 
good; and if several sets of bearings or rubbing surfaces thus 
roughened be taken, all carrying the same load but varying in 
area, the friction will be found to increase with the area; and 
the case of a wheel rolling on a road is precisely similar—one at 
least of the surfaces is soft enough to allow the asperities uf the 
other to sink into and interlock with it. The rigid tire sinks 
into the road, and the elastic tire allows the road to sink into it. 
In either case we have interlocking, but of course in the latter 
case we have extended area—hence the increased Lite. The bite 
obtainable for tractive power from these increased surfaces 
amounts in extreme cases to 65 per cent. of the load carried 
on the wheel. Some experiments were carefully carried out in 
France with traction engines, under the superintendence of 
Messrs. H. Tresca and General Morin. From their report, 
dated February, 1868, I learn that the utmost coefficient of 
adhesion of a rigid wheel upon a dug macadamised road in a 
good state of repair is 30 per cent. ot the load carried on the 


| wheel, 


The following table will give at a glance the advantages pos- 
sessed by the elastic tire:— 














Percentage wer sngine. whee 
— of sees > ae wheel, ay 
adhesion. 

A 17 \Rigid wheel on a dry paved street./Experiment made 

| on of 1 16. 
B 20 Elastic tired wheel on hard frozen} 
ground coated with ice: tire con-| 
sisting of segments of very hard/Do. do., 1—13. 
rubber held in their places by| 
shoes. | 

Cc 7 Ordinary rigid wheels on good < 
macadamised road in dry weather, |2° 40., 1—12. 

D 29 Elastic tired wheels over hard frozen 
| ground coated with ice, being solid!/Do. do., 1—20. 

ring tires with shoes on. | 

I 30 Tresca and Morin’s limit of adhesion) From manyexperi- 

for rigid wheels on very good) ments on levels 
macadamised road and onan incline, 
1—30. 
26 Elastic tired wheels over clear hard} = 
ice, being solid ring tires without|22 @” incline, 
| any shoes. —I1. 

G | 55 |Adhbesion of elastic solid ring tires;}\On various  in- 
| with shoes over them on fair) clines, computed 
| macadamised road. from many ex- 

it of edb f lid el periments. 

H 65 Limit of adhesion of solid elastic i i lil 
ring tire with shoes over them|?" = incline, 

on good macadamised road. | -~ 
It will be noticed that I have given no cases of rigid tires 


being tried on unfavourable roads, such as in cases B, D, and F, 
or on greasy paved streets, greasy macadamised roads, grass 
land, clay, sand, &c., the reason being that rigid wlreels possess 
practically no adhesion at all on such surfaces ; and if a traction 
engine be taken out under such circumstances she will be 
unable to move herself, let alone her load, and has to be helped 
home by other power. 

In case F the data were obtained from calculations based 
upon the work which has been done during the late hard weather 
by a traction engine belonging to Mr. White, of Kettock Mills, 
near Aberdeen. By the constant flow of water over the steepest 
part of the road a mass of solid ice was formed on an incline of 
1 in 11, and on such a surface the engine found no difficulty in 
taking herself and her load, total 16 tons, at a considerable speed, 
with a consumption of fuel of 1°75lb. per ton per mile (gross 
load, including weight of engine). 

Anyone who has ever driven a train of wagons drawn by a trac- 
tion engine along a highway must have noticed that it is abso- 
lutely necessary to make all the couplings between the engine 
and wagons perfectly rigid, so as to allow no longitudinal play, 
not even so much as in an express train on a railway. Conse- 
quently, if the engine be geared directly to her driving wheels, 
without the intervention of a friction brake, it will require an 
unnecessarily powerful engine to start a heavy train, and all 
traction engine makers have found this friction brake necessary ; 
but it is extremely difficult to adjust to the load, and requires 
constant attention. If, however, the elastic tire consists of a 
solid rubber ring, slipped over the driving wheels (which have 
their peripheries turned up perfectly smooth) and kept in its 
place by flanges, it forms the most perfect triction brake we 
know of, and requires no attention. 

When the engine is starting a heavy train the driving wheels 
make some portion of a revolution within the tires, varying with 
the load, and the train gathers way, and moves off as smoothly 
as it is possible to cunceive, even if the regulator handle be 
opened full at once. There is no wear and tear of the internal 
surfaces of the tire, in consequence of this use asa brake. The 
sand or mud, or whatever foreign substance gets between the 
periphery and the tire, beds itself in the rubber, and wears down 
the periphery of the wheel, but leaves the tire practically un- 
injured. So much 4o is this the case, that an engine in India, 
after running some 2000 miles over the dustiest roads perhaps 
in the world, exhibited literally no wear whatever on the inner 
surface of her tires. I lay stress on this fact because it has 
been stated that great wear and tear took place on the inner 
surfaces, but because it was out of sight it had not been noticed 
by the general public. 

The quality of the rubber used is of great importance in its 
effect on the adhesion of the tires and of their durability. Red 
orp although it is most expensive, and, beitig softest, gives 

centage of adhesion, is very uncertain in its 
tion, "ad. duege ently, is ig § be trusted to 








which is much cheaper, is harder, but can be thoroughly 
depended on. Some other kinds of rubber still harder 
have been tried, but there appears to be no gain in their 
wear as regards durability, and considerable loss as regards ad- 
hesion and use as springs. 

Traction engine makers for years past have been endeavouring 
to perfect some arrangement of springs by which the injurious 
vibration caused by the julting over a rough road might be 
lessened, and as yet no springs have been fitted that will work 
for this reason — that if the driving axle does not maintain its 
parallelism with the crank shaft, but constantly varies its posi- 
tion, the effect will be that éach end of it will at one time over- 
run, at another time lag behind its own end of the crank shaft, 
the torsional strains on which will be so great as ultimately to 
cause its failure, particularly if the engine be worked at any 
speed. The elastic tire, however, forms a very perfect spring, 
and, as itis placed in the most favourable position in which a 
spring can ac', viz., between the wheel and the ground, mstead 
ot between the load and the wheel, it not only preserves the 
load—that is, the engine itself—from injurious jolting and vibra- 
tion, but reduces the wear and tear on the wheel it-elf and its 
axle to a minimum. This is not the case with the ordinary 
spring, as the wheel and axle, being between it and the road, 
have full liberty to use their whole momentum to pound them- 
selves and the ro«d to pieces. Traction engines fitted with 
elactic tires Lave consequently been able to attain high speeds of 
ten and twelve miles an hour without injurious results to the 
machinery. Iu fact, in the case of the Indian engine above 
quoted, the vibration felt by anyone standing on the footplate 
when she is running at eight miles an hour over a macadamised 
road in fair order is infinitely less than that of an express 
engine running at the moderate speed of thirty miles an hour 
over good track. 

The wear and tear of highway when traction engines or other 
wheeled carriages having rubber tires are run over it is abso- 
lutely nil. When guards or shoes are used over the rubber it 
becomes appreciable, but is still so smail that no other wheeled 
carriage can compare favourably with them, even if ever so 
lightly loaded. I will quote a case of a section of road in India 
which, being in front ct workshops, was traversed by an engine 
with rubber tires weighing six tons many times daily. This road 
was formed of broken bricks, and was repaired annually after 
the rains; however, the year that the traction engine ran over 
i. Usis annual repair was found unnecessary, as there was not a 
rut or de; ression worn in the surface of it. I leave it to the 
imagination of the reader to consider what would have been the 
state of this rubbly brick road atter a month or so if a traction 
engine of the same weight with rigid tires had been running 
over it. To see a heavy engine with rigid tires going up a paved 
street, breaking every joint, and leaving a zigzag line of cracks 
between every paving stone after the driving wheels have passed 
over it, is indeed a painful sight to a road surveyor, and no 
wonder can be expressed that the opposition to the extended use 
of traction engines is so great. But it would puzzle the same 
surveyor to tind out where the engine on elastic tires had been, 
even if she had followed the same track daily for months. 

Experiments were carried out at Chatham to show that elastic 
tires possessed slight advantages over rigid ones, in fact, so 
slight, that the money ‘aid out in them had far better be laid 
out in improvewents in the engine itself, such as putting in 
steel for iron wherever possible, &c.; and these experiments will 
doubtless be quoted to disprove the arguments | have put for- 
ward, so I will briefly state what was doue, and what was proved 
by these trials. 

Klastic tires were applied to an engine belonging to the 
Royal Engineer Department. These tires were made up of seg- 
ments chemically attached to plates of metal, which were again 
bolted to the peripheries of the driving wheels. This engine, 
so fitted, was put into competition with an engine on rigid-tired 
wheels, but in all other respects similar ; and, rouglly speaking, 
tho-e whe conducted the experiment, considered that the elastic 
tires possessed oue-sixth or one-seventh more adhesion, or bite, 
than the rigid one ; and that this, as 1 have said above, hardly 
warranted their cost. 

Now it will be observed that the bite question alone attracted 
their notice. Friction brake, springs, diminished wear and tear 
of engine, and of highway, were alike ignored; and yet the 
want of any one of these is sufficient tov condemn a traction 
engine. Even as regards bite, the results observed were 80 
taliacious that they are not worthy of nutice. The rubber used 
was so thin and hard that the surfaces of contact were very 
small, and the bite consequently very different to what it would 
have been had the driving wheels been fitted with the best descrip- 
tiun of elastic tires, viz., solid rubber rings 44in. thick ; and the 
surface of the road was in a very favourable condition for the 
rigid tire, being hard and dry, with a good coating of grit on it.. 
This condition of road is the most favourable one possible for a 
rigid tire, but such roads are nut very abundant, and traction 
engines with rigid tires have hitherto failed because they are 
always coming to a standstill on paved streets, sandy, wet, 
greasy grass, and all manner of soit ivads and grounds. If the 
two engines at Chatham had been tried over all these varieties of 
road the elastic-tired engine, bad as it was, would have showed 
vastly superior bite to the other, and would have had over and 
above all the advantages 1 have above mentioned as being com- 
pletely ingored by those conducting the experiments. 








THE EDINBURGH AND LeITH ENGINEERS’ Society.—This society 
met on the evening of Wednesday, 22nd February, in its room in 
St. Andrew’s-square, Edinburgh, wheu Mr. Patrick Hill read a 
paper on ‘ Coal-Searching and Coal-Getting.” After alluding to 
the superficial indications of coal in any district, he explained 
the principles which guide the searching engineer in choosing the 
sites for the bores to show the dip and the quality of the strata, 
and showed how the probable direction of a fault could be dis- 
covered by a proper series of bores. He then discussed the con- 
siderations which ought to direct the choice of site forthe pit, 
and the advantages of the different forms of pits and tubbing. 
He complained of the unaccountable want of machinery for sink- 
ing pits cheap and durable enough to save great part of the expense 
of the exclusive use of hand-labour. He remarked also that the 
use of electricity tor the purpose of blasting the rock would 
obviate the great danger to workinen which is incurred by the 
present system, and would even justify a small additional outlay. 
He then described the different circuwstances which led to the 
adoption of the two great systems of working out the c viz., 
** Longwall” and the “‘ Stoop-and-room” systems, and compared 
their advantages. After describing the methods in use of drawing 
the hutches aiong the roads to the shaft, he passed on to the sub- 
ject of hewing the coal. Here again he complained of the want 
of mechanical appliances to save hand-labour and blasting, which 
is alike dangerous to the men and deteriorates the coal. t of a 
hundred patent coal-hewing machines he said that only two or 
three had proved usable, such as that used ia the Gartsherrie 
and also the patent hydraulic-ram-and-wedge machine of A 
Bidder, London, for breaking down coal. Of this last ingenious 
machine he gave a very detailed descrip mentioning that it 
had worked in,a great many places very 3 


. 














150 


THE ENGINEER. 





Marcu 3, 1871. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





STEAM PLOUGHING, 

Srr,—'' R. E.’s” letter on your article on steam ploughing by 
direct traction is in some respects a sensible one, and the writer 
shows himself thoroughly acquainted with the merits and demerits 
of the wire rope system. But when he is criticising Thomson’s 
invention of rubber tires he is evidently writing from hearsay 
evidence, and does not even clearly understand the nature of the 
invention ; in fact, he probably has never seen a road steamer at 
work, Still his statements are put so plausibly that I think they 
need a reply. He says :—‘‘ Unfortunately this elephantiasis of 
traction engines did not last very long. There was no doubt 
about the adhesion; everybody began to see the increased bearing 
surface; but the india-rubber would not stand it, so a chain 
armour was placed round it for protection. With that some of the 
noise of the old traction engine wheel came back, and a good deal 
of its tendency to slip. Although the bearing surface of the new 
wheel, on hard roads, was considerably greater than in the case of 
the iron wheel, it became again at least possible to calculate 
approximately its adhesive power, which, as everybody knows, 
depends theoretically not from the amount of bearing surface 
offered by the rim.” Now the chain armour was not placed 
round the india-rubber for protection, but because the india- 
rubber, which adapts itself to every other surface, will not travel 
over greasy mud without slipping. So little is the armour re- 
quired for protection, that the owners of road steamers, both at 
home and abroad, remove it at pleasure, and let the engine travel 
barefooted for a tho'isand miles or more, whenever they consider 
the road more suitable for the bare rubber than for the chains. 
Further, the chains working under the soft rubber make no noise, 
and the adhesion is not diminished. The best feat ever performed 
by a road steamer of 8-horse power was hauling a load of thirty- 
four tons up Granron incline. Chains were then used over the 
rubber, and an adhesion of 65 per cent. of the load on the driving 
wheels was obtained. 

In the next paragraph the writer says :~ “ Subsequently it was 
remarked that there was a good deal of slipping between the 
chain armour and the india-rubber, and still more between the 
india-rubber ring and the iron tire of the wheeljwhenever the engine 
had to pull. The latter proved very destructive, india-rubber 
being a material perfectly unadapted for standing the effects of 
constant friction against comparatively smooth surfaces. This 
difficulty was avoided in Aveling and Greig’s improved wheel, 
whilst Mr. Thomson at least partially overcame it by drilling 
holes into the iron wheel rim, into which the india-rubber is 
squeezed by the weight of the engine.” 

This shows that he is as little acquainted with the history of 
the invention as with the invention itself. The holes he speaks 
of were invented by Mr. Thomson before he designed the chain 
armour, and his object in boring them was to produce that very 
slip that ‘“R. E.” disapproves of, on account of atmospheric 
pressure and other reasons, a full description of which would 
prolong this letter to an undesirable length, the rubber showed 
a tendency to move sideways on the tread of the wheel and ride 
over the flanges. A regular and certain amount of slip like that 
in a good friction brake was the great object Mr. Thomson was 
striving to attain, and the drilling of these holes perfectly effected 
that object. There were plenty of methods known of attaching 
the rubber firmly to the tread of the wheel, and Mr. Thomson 
could have availed himself of them if necessary. 

Again, “ R. E.” shows himself imperfectly acquainted with the 
nature of india-rubber when rubbing on smooth metallic surfaces 
when he says that it is “perfectly unadapted for standing the effects 
of constant friction,” the fact being that the rubber hardly suffers 
at all, the sand and dirt bedding itself into the rubber and acting 
somewhat as a buffing wheel, polishing the metal, but with inap- 
preciable wear to the rubber itself. 

I will end my letter with a few facts for “‘ R. E.’s” satisfaction. 
In October last, in Stirlingshire, I, in company with several 
eminent agricultural engineers, saw an 8-horse power Thomson’s 
road steamer ploughing and making good work under the follow- 
ing circumstances :-—-It had been raining all night, and the norses 
that had been sent into the field to plough were sent home again, 
as it was too soft and sticky todo any good with horses. The 
engine was set to work and drew a four-furrow plough, made by 
Ransome and Sims, with great ease. The furrows were wide and 
deep, I think 8 by 12, but I forget the exact measurement. The 
ground was so pasty and sticky that we—the pedestrians—found 
it hard work to run alongside the engine when ploughing. She 
had plenty of steam to spare, as the boy who fired had frequently 
to open the fire door to keep down the steam. In the course of 
the trial the engine was taken over the newly ploughed land, wet 
and soft as it was, andthe engine did not stick fast, nor did the 
rubber tired wheels become ‘* the most helpless of all wheels in 
existence on a soft yielding mass,” although the soil was loose and 
slippery enough to satisfy the most fastidious of ‘‘R. E.’s.” This 
trial satistied all who witnessed it, that as far as the traction part 
of the ploughing is concerned the road steamer leaves little to 
be desired. Since then the efforts of the inventor have been 
turned to perfect the ploughs and adapt them to its requirements. 
I saw a trial on Saturday last at Mr. Mackinder’s farm near 
Lincoln, the very day on which I read “R. E.’s” letter, and a 
more practical refutation to his assertions it would have been 
difficult to find. A similar engine to the one above was drawing 
a five-furrow Fowler’s balance plough, and doing its work with great 
ease ; but as the soil was not very stiff and tolerably dry it was 
not so striking an exhibition of the powers of the engine as the 
trial in Stirlingshire. Still enough was shown to make the by- 
standers exclaim that there was no doubt that the days of steam 
ploughing by direct traction were come. AVELLANA. 





THE EFFECT OF TEMPERATURE ON IRON AND STEEL, 

Sir,—Is there not some error in the experiments on the effect of 
temperature on iron and steel? I have travelled this year about 
1000 miles by rail with a temperature of 25 deg. below zero R. I 
have felt that the iron is much harder, and the rails feel as if they 
laid ona rock, and ring like a bell, and travelling is very unpleasant. 
The locomotive wheels break very often. Cooling in snow snd 
salt will cause only the outer skin to cool. Let the iron lay in a 
cold atmosphere for some weeks and I think the effect would be 
very different. H. G, 





TORPEDO BOATS. 

Srr,—Amongst the ‘‘ Notes and Memoranda” in your paper of 
August 26th it is stated that Messrs. Siemens and Halske are 
engaged in the manufacture of torpedoes on a new principle, to be 
movable from the shore by an electro-magnetic apparatus; and 
your contemporary, the Mechanics’ Magazine of the same date, 
contains a description of a method of gaiding and _controllin 
torpedo boats by means of electricity, recently patented by Colone: 
Ballard, R.E. 

Will you kindly allow me to state that more than ten years 
ago I suggested to the War Department the employment of 
electricity for the purposes of guiding or steering ‘‘ explosive 
vessels” froma distant station into any required position and 
igniting them at the right moment, as well as the use of com- 
pressed air for propelling such vessels, instead of, as formerly, 
allowing them to drift with the wind and the tide, and trusting 
the explosion to the uncertain action of timed fuses. I enclose a 
tracing from the sheet of drawings I then submitted to the War- 
office—the original is stamped as being received by the Ordnance 


Select Committee, Oct. 12th, 1860. The general arrangement 


will be apparent from the longitudinal section, Fig.1. The reservoir 
of compressed air is placed in the forward part of the boat, the 
engine, steering gear, coils of insulated wire, paying-out reels, &c., 





aft, and the shell amidships. The details of the gear are 
shown in Fig. 2; the tiller ropes A ,are wound on a barrel, the 
shaft of which B, B, carries two bevel wheels, a, a, revolving 
loosely on the shaft, and driven continuously in opposite directions 
by the pinion c, which in turn receives a slow motion by a belt 
and endless screw (d in Fig. 1) from the propeller shaft. A coup- 
ling D slides on the shaft B, B, and is driven with it by a sunk 
feather, so that by sliding this coupling into gear with either of 
the wheels a, a, the helm can be moved either to port or starboard, 
and when this coupling is clear of both wheels the helm is held 
stationary by the friction of the shaft in its bearings, which 
are screwed sufficiently tight for that pu . The coupling is 
slid on the shaft by the lever E, the other a of which is connected 
by the rod F with the eccentric G, on the arbor of a detent wheel. 
This wheel has two diametrically opposite teeth or stops on 
its circumference, which engage with the detents of the lever L; 
the other end of this lever forms the armature of the electro- 
magnet m, and the detents are so constructed that each time the 
end of the lever is attracted to or released from the electro-magnet 
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Ordnance Select Committee had reported that your plans for con- 
structing floating shells, or explosion vessels, are not unlike others 


which have been submitted, and which could be easily carried out 
should ‘there be any necessity for them.” On my inquiring 
whether what I considered the main feature in my design—the use 


of electricity for steering the vessel into the required position— 
had been previously suggested, I was informed that they were not 
aware that any proposal to apply electricity to steering explosive 
vessels had pet cary | been made, but, in the absence of any 
experiments to which I could refer them, they could not recommend 
the adoption of my invention. 

Subsequently it occurred to me that, by constructing the boat in 
the form of a parabolic or other spindle, it might also serve as the 
reservoir of compressed air, ins of employing a separate 
reservoir, and that a piston acted on by cman ae would be 
found simpler as the means of moving the helm than the gearing I 


first designed. The valve for r ting the admission of air to 
the propelling engine was not shown in the original wings ; it 
was intended to be a kind of hollow piston valve, having side 
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m the lateral wheel, driven either by a spring, or friction 
strap from the engine, moves through a quarter of a revolution, 
throwing the coupling D in or out of gear with either of the 
wheels a, a. Supposing the apparatus to be in the position 
shown in the drawing, then by completing the circuit the end of 
the lever is attracted to the electro-magnet, allowing the wheel 
to turn through a fourth of a revolution, thus sliding the coupling 
into gear with the right-hand wheel, and giving motion to the 
shaft, on which the tillerropes are wound. Breaking the circuit 
again allows the wheel to move through another quarter of a 
revolution, bringing back the coupling to the position shown in 
the sketch. The next completion of the circuit throws the coupling 
into gear with the left-hand wheel, moving the helm in the 
opposite direction, and again breaking it, once more brings back 
the coupling to its original position, so that the motion of the 
vessel can be controlled from a distant station as perfectly as by a 
—— on board. Another wire, not shown, explodes the 
shell. 

The answer I received from the War-oftice was, that ‘‘ The 





openings corresponding to openings in the cylinder or pipe in 
which it worked, and to be pressed upwards by the pressure of the 
compressed air in the reservoir, and downwards by a spiral spring, 
so that as the pressure of the air fell the valve would open, 
admitting more air to the engine. By giving suitable forms to 
these openings, either a uniform or variable speed could be im- 
parted to the boat. The reels for paying out the insulated wire 
are shown in Fig. 3, and are of deals ceusivaaien. The wire 
passex over a pair of grooved rollers revolving at the same speed, 
and a friction strap running over two drums of unequal diameter 
keyed on these rollers acts as a brake to prevent the wire from 
running out too fast. 

Since the Prussians seem to have set the example of making 
torpedces on this principle, Colonel Ballard may, and I hope will, 
be more fortunate than myself in getting his ideas adopted by the 
British Government ; but with the document now in my possession, 
I think that my claim to priority of invention, or at least that of 
publication, cannot well be denied. MORSHEAD. 

Namaqualand, Cape Colony, Dec. 24th, 1870. 





FRANKLIN’S THREE-CYLINDER ENGINE. 

S1r,—Having read with interest in your last issue a description 
of an invention by Mr. A. F. Franklin, Westminster, for 
avoiding the inconvenience and ‘* knocking” attending the running 
of double-acting high-speed engines, and, as it appears to me, 
after duly considering the subject, that the system would alto- 
gether fail to attain the object proposed, I shall, with your per- 
mission, make the following observations in proof of the statement. 

This will probably be best explained by following the course of 
the steam as it passes through the three cylinders in the arrange- 
ment referred to. Starting with the first or smallest cylinder, 
into which, I presume, the first steam from the boiler will enter, 
the piston being at the top and steam being admitted for a portion 
of the stroke, it will move outwards ; near the end of the stroke 
the eduction port and steam communication with the second 
cylinder is opened. On the outdoor stroke of the second cylinder 
and the return stroke of the first the steam will expand ; and if 
the initial pressure is great enough compared with the degree of 
—— attained atthe end of the outdoor stroke of the second 
cylinder, the terminal pressure will be above that of the atmo- 
sphere. Consequently the pressure between the piston and crank 
of the first cylinder will be all in one direction, and so far the 
inventor’s conditions are fulfilled. Next, in the second cylinder’s 
ea nearing the end of its stroke, communication is opened 

tween it and the third cylinder. Now, at the beginning of its 
stroke, as the latter moves outwards, the steam is further expanded 
to considerably below the atmospheric pressure if any attempt is 
made at economical working ; as soon as this occurs the pressure 
of the atmosphere on the underside of the second po me will 
change the direction of the steam in all its connections to the 
crank—just what is intended, as far as I can see, not to take 
place. It is quite possible, from the proportions of the three 
cylinders, that this double action will take place in both the 
second and third cylinder. 

The one good feature in the design, as it appears to me, is the 
adoption of three cylinders with cranks set at 120 deg. apart; if 
in connection with such an ement each of the cylinders 
was complete in itself in relation to the boiler and condenser or 
atmosphere, but with the steam single-acting, i.¢., entering, say, 
the top side of the outward stroke, then passing freely to the 
underside on the return in somewhat the same manner to that pro- 
posed by you in’a recent article it would be better. If necessary 
each of these cylinders may be compounded, which can easily be 
done with the steam still proceeding in one direction only—the 
difficulties of ‘‘ knocking” in connection with high numbers of 
revolutions in steam engines would be Panag reduced, if not 
pp peng ; then by poe y the cranks at angles 
of 120 deg. to each other the dead points can be readily 

Drogh: 28th February, 1871. W. G. YPE. 

[Our correspondent will see that the question of change in the 
strain on the crank pin is simply a matter of relative cylinder 
capacity and initial pressure, us, if the terminal pressure in 





the large cylinder was 15 lb., no double action would take place 
in either of the other cylinders. It is also obvious that so long as 
the terminal pressure in the second cylinder is not less than 15lb. 
there will be no violent shock at the end of the stroke, the change 
in the direction of motion taking place some time after the return 
stroke has begun.—Ep. E.] 





PIPE JOINTS, 

Sir,—With your kind permission I will again say afew words on 
this subject for the purpose of having it ventilated a little more. A 
correspondent in your last week’s journal tells us that there has 
been a good deal of discussion on it, but unfortunately little of it 
has come before the public. Three sections of lead joints are given 
in the most simple way not to occupy your — to a scale of 
3in. to 1ft., to prevent misapprehension as to the quantity of lead. 
I have frequently seen lead of form shown in ee 1, of: from 2}in. 

to 3in. in breadth, taken out, and 
in every instance little more than 
lin. was calked so as to prevent 
escape. Will your correspondent, 
who taunts me with want of prac- 
tical knowledge, state if he in his 
jer experience has found differ- 
ently? If it then be a fact that 
a —- sae be —_ 
what is to be gained by making use 
of 3in. or 4in. of lead? It will 
certainly give solidity while the 
front part is being caulked, and to 
some extent prevent blowing, but 
will not the joints shown in 
\ Figs. 2 and 3 do the same at less 
. cost ; will they not be more surely 
leaded than joints of greater breadth ; will they not be as easily 
caulked; and will they not be more durable? These points I would 
gladly see taken up and discussed in a fair spirit. Little progress is 
made when ndents only mak rtions without cond d 
ing to givea ow of proof, and make reference to publications of 
which they have forgotten the name. Such may serve the purpose 
of letting it be understood that they know a t or two; all very 
good in its own place, which I should say would be your adver- 
tising columns. If the chief desire of correspondents was the 
advancement of science, surely their attention would be turned 
more on the thing itself than on the person who brought it for- 








I think there is something here to be tted almost as 
much as my want of experience. OuN LOCHTIE. 
Stillorgan, 28th February, 1871. 
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On Saturday, the 25th ult., the Eighteenth Anniversary Festival 
commemoration of the founding of this institution was held at the 
City Terminus Hotel, Cannon-street. Nearly 250 gentlemen, 
connected more or less closely with the engineering profession, 
and representing every branch and class of it, were present on the 
occasion. 

The chair was occupied by Mr. E. J. Reed, C.B., late Chief 
Constructor of the Navy, and the vice-chair by Mr. E. R. Allfrey, 
C.E., of the firm of Messrs. Humphrys, Tennant, and Co., 
Deptford. Among the guests who assisted in the proceedings 
following the well-served banquet were Rear-Admiral Inglefield, 
C.B., F.R.S., Mr. H. Wollaston Blake, M.A., F.R.S., Mr. John 
Hick, M.P., Captain Donnelly, R.E., Mr. George Macdonald, 
M.A., LL.D., Mr. John Penn, jun., C.E., Rev. Joseph Woolley, 
LL.D., Mr. D. Worssam, Captain Rintoul, Mr. Macrae Moir, 
Mr. J. H. Brinjes, C.E., Mr. Joseph Newton (Royal Mint), 
President of the Association, Mr. H. Gardner, and many others. 
Letters of apology for non-attendance were received from Sir 
William Armstrong, Mr. Thomas Hughes, M.P., Mr. John Penn, 
F.R.S., Sir Joseph Whitworth, LL.D., and several other gentlemen, 
The arrangements were throughout excellent. 

The following are the more important speeches:— 

The Chairman, after the usual toast of the Queen and Royal 
Family had been drunk, said: Gentlemen, the next toast I 
have the honour to propose is that of “The Army, the 
Navy, and the Volunteers.” All three of those services 
are undergoing much observation and criticism at the pre- 
sent time; and I, for one, hope that they may come well 
out of the ordeal. It would be a very improper thing to 
enter here into any of the subjects which are under considera- 
tion just now in connection with those great services ; but per- 
haps it may not be amiss to say—and I certainly can say it with 
the greatest confidence on the present occasion, looking to the 
representatives of the army and navy we have amongst us—that 
perhaps the most urgent necessity of all our services is that of 
extended education from the top tothe bottom. There cannot be 
a doubt that whatever natural qualities may be possessed by the 
German troops, those natural qualities are supplemented by the 
most perfect education that can be given to the army of Germany 
from the commander-in-chief down to the private soldier. And it 
cannot be questioned, I think, that in this country we should 
superadd to the undoubted courage and endurance of our troops 
and of our people all those advantages which education can afford 
them, so that they may not only know how to stand firm in the 
fight, but how to fight most effectually when standing init. I 
am able to refer to this aspect of the question this evening with 
great satisfaction, because we have gentlemen present whose names 
will be associated with this toast, who are not only not exposed to 
any accusation of want of education, but who are themselves ex- 
amples and representatives of the highest education in those ser- 
vices. The toast of the army will be responded to by Capt. 
Donnelly, himself not only a highly educated officer of the army 
and connected with its most highly educated branch, but an 
eminent and active worker in the educational mov ts of this 
country. And I am glad to have this opportunity of saying how 
much in my opinion is due to the Science and Art Department at 
Kensington forthe promotion of stience and art throughout the king- 
dom. Of that department Capt. Donnelly is one of the most distin- 
guished officers and representatives ; and I am sure he will concur 
with me in thinking that we ought not tofailineducating our army 
to the highest ible point. In Admiral Inglefield we have 
amongst us an officer distinguished in all possible ways, and repre- 
senting even more than the toast embraces, because it is well 
known that he associates the high qualities of an artist with the 
attainments of a very scientific officer, and also with the greatest 
experience in all parts of the globe. Admiral Inglefield 
has special claims on our consideration, likewise, because he 
has distinguished himself by most valuable inventions in the 
field of engineering; and although I am one of those present 
who everywhere proclaim the we ped of naval and military 
officers taking charge of mechanical operations which should be 
left to the execution of mechanical men, I am also one of those 
who are most delighted to see naval and military officers exhibiting 
mechanical genius and co-operating with the legitimate autho- 
rities in the accomplishment of their designs. Gentle- 
men, I don’t know how you feel, but I myself very much regret 
the absence of the gentleman who was to have responded for the 
volunteers this evening—I refer to Mr. Hughes, M.P. I 
I have in my hand anote from him in which he states that he is 
sorry to say that several of his children having the whooping 
cough, and his wife also being very unwell, he is obliged to give up 
hisengagement to attend the dinner this evening. Col. Hughes is a 
man who is entitled to respond notonly for volunteers but for many 
other things, because he is distinguished in literature and also 
eminent as a member of Parliament and a public man; and I am 
sure you will regret his absence, more particularly as domestic 
affliction is its cause. Capt. Donnelly, however, will be so good 
as to respond for both branches of the military service ; and I 
hope you will now drink, with the greatest possible good feeling, 
the health of the army, navy, and volunteers. 

Captain Donnelly, R.E.: Mr. Chairman and gentlemen, I regret 
exceedingly that the acknowledgment of this toast, which has 
been so ably proposed, and as respects myself I am afraid far too 
flatteringly, should not have fallen to abler hands than mine. I 
regret it the more because I find that I have to return thanks not 
only for the army, which I feel is quite as much as I can well do, 
but also for the volunteers, in consequence of the certainly to me 
much lamented absence of Colonel Tom Hughes. At the present 
time responding for the army is more difficult, perhaps, than for 
many years past, because it is expected of any person who rises to 
do so that he should say something on that great subject of the 
organisation or the reorganisation of the military forces of the 
country. Iam afraid that my views on that subject will scarcely 
meet with general concurrence. I am afraid that I am rather too 
advanced and too radical in my opinions upon it, for I go back to 
the time of King Alfred, and I find that Blackstone says — | 
Alfred was the first monarch who established the Natio 
Militia of this country, and by his prudent discipline made all the 
citizens of the realm soldiers. Gentlemen, I should like to see all 
the citizens of this country what I may call potential soldiers or 
sailors, I don’t mean to say that every man should be a soldier 
for a large portion of his life. That would be a great mistake. 
But what I believe is quite possible is that every man should, 
what with drill at school, as on the admirable Swiss principle, and 
what with a very short period of drill afterwards, which may be 
adapted either in the regular army, the militia, or the volunteers, 
be made a potential soldier, capable of taking up arms at a 
moment's notice. That I believe is the only true principle of an 
army for this country ; and I would have no substitutes—I ht 
almost say no exemption. For if you take a man for a few 
months, or a year at the outside, between the ages of eighteen and 
twenty, I think you need have no exemptions ; and I believe that 
a system of that kind would interfere far less with industry—for 
I believe that industry can adapt itself to the inevitable, as it 
would have to do in a case of this kind—than the much 
more expensive army we have at the present time, with what, 
Iam to say, are the panics that occur every now and then, 
when we look around and ask what nation in Europe can beat us. 
I am not one of those who hold that fighting is ‘‘ the end all and 
be all” of a civilised nation; indeed, I consider it is the greatest 
curse of humanity; but it is a thing which I believe can be better 








avoided by our being fully prepared when it may come, I find that 
the poet laureate of this institution has said : 
“ Should secret treaties threat our land, 
With annexation fell, 
With iron hearts and iron clads 
wee greet ae wertiins eat, . 
e have our — , CB, 
With Whitworth called Sir Joe.” 

Now, gentlemen, I think I believe as much as anybody in this 
country in that great firm of Whitworth and Co. and in our navy; 
but I trust that we may still have an army in case of that which I 
hope may never happen, namely, that the navy and those at 
guns at sea sho y any accident fail us. Gentlemen, I have 
only in conclusion to thank you for the manner in which you have 
received this toast, and also for your kind indulgence towards 
myself. 

Rear-Admiral Inglefield: Mr. Chairman and gentlemen, asso- 
ciated as I have lately been with the engineers of London, I 
assure you that I received the invitation to dine with you this 
evening with great pleasure, and until my friend Mr. Reed pro- 
posed my health I was glad to know that he would occupy the 
chair, but he has really said such pleasant things about me as to 
make it extremely awkward for me to return you thanks, I feel 

pecial gratification at being invited to meet at this social board 
so many foremen engineers, because I have myself derived so 
much advantage from that class of men that it gives me great 
satisfaction to see them associated with the masters in a social 
manner, as well as in their business avocation. I know from my 
own experience how much benefit may be derived from the cordial 
feeling that exists, as I can see it now does, by those two branches 
of the engineering profession ; although, doubtless, there are many 
present who can speak with much greater authority than myself 
on that matter. You will expect me to speak rather about my 
own profession. When I joined the navy, thirty-six years ago, 
there was little or no science in it, and the man who then under- 
stood the action of a handspike, a pulley, and a screw, was thought 
to be a scientific man. Such a thing asa steam frigate was then 
never dreamt of. Now how different is it? No officer can arrive 
at the rank of Captain without having passed an examination 
showing that he is not only able to work an engine himself, 
but able to explain theoretically all its parts. It is this 
fact, possibly, that has brought on us the disgrace of making 
engineers of ourselves. And I, for one, quite endorse 
everything that has been said by Mr. Reed about our going 
beyond our duty. It is impossible that the man who is 
educated for the sea can becomea practical engineer. In the days 
when I entered it was the rule of thumb for everything, but to- 
day it is the rule of three. There are the practical and the theo- 
retical operations connected with ships. The theoretical is often 
very beautiful, and it may even goso far as to be supported by 
apparently scientific grounds, but when put to the crucial test of 
practical experience it fails. Perhaps you may have in your minds, 
gentlemen, what is now passing through mine. Not long ago the 
country rang with the theory of fighting guns in turrets, but how 
that was supported by scientific principles the country knew no 
more than what it read or heard. Those who were entirely un- 
scientific cried aloud that that experiment should be made. Well, 
the experiment was made. It was opposed, not upon the theory, 
but upon the way in which it was to be carried out; it was op- 
posed by those whose duty it was to report upon this great experi- 
ment. And you know well what was the result. England has 
lost one of her finest ships as to size and equipment, with 500 of 
the best men in the service. Contrast all that with what has 
resulted from the carrying outof theory by those who combined not 
only science and practical experience but broughtall the assistance of 
a large staff to bear on the work, and what do we find? The 
country has been provided with the finest ships that ever floated 
on the seas, and, thanks to the talent, industry, practical experi- 
ence, and skill applied to naval architecture, England has now the 
finest navy in the world, equal to that of any two European 
nations ; and I can say for myself, as well as for many admirals in 
her service, that I would be glad to have an opportunity of com- 
manding a squadron of ironclads such as we have, although I 
might have to meetin the Channel thesquadronsof any two European 
nations. I have not been so personal, gentlemen, as Mr. Reed ; 
but you may draw your own inferences, and I have now only to 
thank you for so kindly listening to me. 

The Secretary (Mr. D. Walker) then read the society’s annual 
report, which was extremely satisfactory. 

The Chairman : Gentlemen, I cannot help feeling that up to 
this point our proceedings have been a trifle colder than usual. 
(No, no.”) Well, Iam glad to hear that that feeling is not 
shared by all of you. But I wish to avail myself of what I 
thought to be the fact by asking you at any rate to raise yourselves 
to a proper temperature for the next business immediately before 
us. In proposing this toast I feelthat it is not necessary to say a 
single word, even in the presence of those employers who have 
favoured us with their attendance for the first time on this 
occasion, in justification of the objects or of the operations of the 
London Association of Foremen Engineers. I think that em- 
ployers are now such an educated class that they must be pre- 
pared to admit that every rank and condition of the employed 
are not only entitled to assemble together for the purposes con- 
templated by this Association, but that the fact of their doing so 
is one deserving of the greatest possible approval and applause. 
For what are the objects of this society? In the first place, one 
of them is that it may have a common fund which may be made 
available in times of sickness or of interruption of employment. 
And although I have been in the north, and have seen a little of 
the hardness of heart which can prevail, or which I would rather 
say can exist, in isolated place—for I think that in Yorkshire the 
same cordiality through this class of association does not exist as 
it exists in London and in Lancashire—still, I don’t believe 
that any employer, when he knew the object of the institution is 
mutual aid when that is necessary, would fail to give his sym- 
pathy towards the Association. The next thing you do is to have 
a common library with useful periodicals and publications ; in 
other words, you have collectively what none of you can have 
individually, viz., access to the great standard works of your pro- 
fession and its current literature. I am sure that any person 
must be extremely narrow-minded—so narrow, in fact, as to have 
no mind at all—who supposes that is not a Jaudable and legiti- 
mate object for a body like the foremen engineers. And your last 
other object is that you may have an opportunity of interchanging 
your views, opinions, and experiences with each other at your 
monthly meetings. Well, I am quite sure of one thing—and I 
speak from a very considerable knowledge of both employers and 
employés—and that is that the very last thing the employers 
should fear from the gathering of the foremen is that they would 
impart shop secrets or di e politi I believe it is al- 
most unnecessary to say this, because it is now a fact admitted by 
so many distinguished employers that this Association works well 
and not ill through the intercommunication of ideas that takes place 
at your assemblages. And that induces me to mention that I have 
no great sympathy with that passage in your report which rather 
deplores the absence of papers, because, in my humble opinion, 
it is not so much papers that you as, poms Pee | foremen, require ; 
what you want is merely suggestion and the starting of discussion 
to forth that vast fund of information which you individually 
pre And in my judgment it would be rather a good than a 

development of an association of this kind if it dispensed with 
that system of reading papers which so often resultsin the thrusting 
pony a yp — - j — - ts, and so much o—_e- 
on practi owledge of the ways of getting out of diffi- 
culties which wouldbe most valuable to sumed ‘ieunas. I take it for 
granted that in all these ee as regards your common fund and 
a ps library—which I am glad to learn from your report 
being extended —and also as your intercommunication 
of ideas on professional subjects, I say that I take it for granted 
we all admit, that the Association has been most successful, and far 

















more so than could have been predicted from the outset. But one 
thing you must observe. It came out rather strongly last week, 
at the Manchester anniversary of foremen and draughtsmen, at 
which I had the good fortune to be present, that London does not 
exist by engineering alone. London has many features, and plea- 
sant features, quite apart from engineering operations. London 
is not a town established on the banks of an insignificant and muddy 
stream in the centre of a coal and iron district, and engineering opera- 
tions, though one of its valuable features, are not its primary feature. 
Therefore you must not expect to see either engineering itself, 
or your Association of Foremen Engineers, undergoing the enormous 
development that may be witnessed in the centre of the coal and 
iron districts. If you do expect it you will be disappointed, be- 
cause the laws of nature are against that form of expansion. But 
that course lies before the foremen engineers which I venture to 
say lies before the engineering body of London, and that is, by 
their example and their successes in everything good connected 
with engineering to encourage and develope the same thing all over 
the country. And I believe there is no greater triumph or proof 
of the success of this Association than is to be found in the 
flourishing condition of the kindred associations, formed, doubt- 
less, in consequence of your initiative, in Manchester, Leeds, 
and Middlesbrough, and which are attaining a growth that I 
trust will long continue. I believe the foremen engineers of 
London will see those provincial societies marvellously prosper— 
last Saturday I heard them boasting of their surpluses—and I 
would advise you to join in their triumph if they should outstrip- 
you, and not by any means to evince any jealousy of their success, 
But there is one point of great value for the influence it will 
exert on the existing associations in the country, and on such other 
associations as I ani sure will arise shortly in other large mana- 
facturing towns, and that is a demonstration of the advantage 
derivable from the superannuation fund of this institution. For 
we find that this fund, in the main subscribed by employers, 
actually exceeds in amount double that of the general fund 
of the society, thus showing, I think, in the most conclusive and 
hard matter-of-fact manner possible, that, however much the fore- 
men engineers may pride themselves on their success and their value 
to each other, those employers are even more sensible of their 
value, and prove in the most practical way their sympathy with 
the institution and with all the objects it combines. I donot find 
that in the country the same particular form of development has 
presented itself; but I am sure that the existence of this handsome 
superannuation fund, though not so large as some of us would like 
to see it, must convince every employer in the country that your 
objects are good, and that men located here in the centre of all 
knowledge and influence, use that knowledge and influence to 
show their approval of the operations of this society. I am sure 
that in Manchester, and Leeds, and other places that will have a 
very important effect. But you must not be too selfish, gentle- 
men, even with reference to your own future, when you become 
useless to yourself and others. Your widows’ and orphans’ fund, 
which must not be harshly criticised because it is of very recent 
origin, is very small; and I think that at future annual meetings 
you yourselves will do your utwost, by subscribing to that fund, 
to give it such form and substance as to make it a really valuable 
resource for the families of your deceased members, Reverting to 
the superannuation fund, I am sure [ may say this from my 
knowledge of the employers who have contributed to it, that they 
have done so with the most perfect satisfaction and good feeling. 
In the first place, nothing has been done to extort subscriptions 
from them; and in the next place I am sure the money has been 
given by them with the greatest liberality. And not only 
that, for I should be sorry myself to be a partaker of a fund 
that was given from a sense of charity alone to foremen engineers, 
even for their disabled members ; but I know that the employers 
who subscribed it did it as proving two things—first, not only the 
value but the absolute indispensableness of capital if a great engi- 
neering firm is to be carried vn and to hold on through the great 
slack periods of trade. And those gentlemen know often by hard 
and painful experience that if they have not at such times the 
capital which enables them to employ you and the workpeople 
their operations must often cease. In fact, engineering enterprise 
would not be what it is but for the great amount of capital stored 
up in the hands of the employers. But while the subscribers to 
the superannuation und recognise that great fact they also recog- 
nise this other great fact, that the judicious and economical and 
successful use of their capital depends largely upon the skill, the 
industry, and the zeal of the foremen they employ. And I take 
this fund to be at once a declaration of the necessity for capital in 
your profession, and of the great value that the employers attach 
to the services of their foremen. That, I am sure, represents 
fairly the feeling of the subscribers, I wish now to say a word 
about the ‘‘ Journal” of the institution ; and being, like my friend 
Captain Donnelly, rather a Radical on these points, and doing, as 
Radicals often do, unexpected and improper things, I am going to 
make a suggestion which, if not approved, will, at least, I hope, 
be taken in the spirit it is offered. I am delighted to see the 
** Journal” of the foremen engineers and draughtsmen, but I would 
suggest—and I am induced to do so by tne cordial reception 
accorded to all mention of this Association at Manchester Jast 
week—that you should make it the organ, not only of the London 
Association, but of all the country associations also, by 
which means you wili be able to do great good to those other 
institutions, increase the number of persons to whom the publi- 
cation will be of value, and in every way stimulate the literary 
enterprise upon which you have wisely entered. That is quite an 
idea of my own, which I broach without the due notice that is, 
perhaps, proper in such cases ; but I venture to recommend it to 
you because, if youattach the ‘‘Journal” toall these various societics, 
with the co-operation of the local societies, you will give it a 
vigour and a power it could not possess as the organ of one asso- 
ciation only, and you will make it that of which the report 
modestly speaks as possible, namely, an important periodical in 
connection with the literature of the country. Under ordinary 
circumstances, gentlemen, having made these dry observations, 
I should be entitled to sit down; but, before doing so, another 
pleasing duty devolves upon me. It has been felt by the members 
of this Association, as 1 am authorised to say, that they have 
laboured under a strong sense of the deep obligation they owe to 
their most respected president, Mr. Newton, for his exertions in 
the cause of the institution for many years past. The members 
of the Association not being profound philosophers, and not under- 
standing that deep enjoyment which a man feels from doing good 
without having it in any way ised, have come to consider 
that some overt act on their part which might be taken not at all 
as a satisfaction of the debt which the zeal and ability of Mr. 
Newton have laid upon them, but as some faint indication of their 
gratitude to him and the respect they entertain for him, would be 
befitting, have combined together for the purpose of _ 
him with a small mark of their esteem and regard. An 
I have now lying before me a handsome watch and 
chain, very valuable and very beautiful, with a suit- 
able inscription upon it, which I am directed to hand to Mr. 
Newton [that gentleman rose to receive it]. I find from that in- 
scription a pleasing suggestion which I must also mention in asso- 
ciation with this present, viz., that a purse of sovereigns goes 
with it, And I must say, gentlemen—and I am sure that you 
will excuse me for speaking quite freely on this question, because 
I should be very sorry to be the instrument of a cold and undemon- 
strative presentation to your worthy president—that I am glad that 
with the watch and chain there is coupled that other token, be- 
cause I am sure that it was impossible for him to have laboured in 
the way he has done, and by the sacrifices he has made for this 
Association, without encroaching upon his own means; for —o 3 
he is not the man himself to bring to mind those things whi 
taken separately, might be themselves mere bagatelles, yet we 
know - when put vd they know me mount ne | 
course of years to somet: am 5 
from no book or brief, but entirely from my own experience ; and 
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I say it is very gratifying to me that your sense of obligation to 
him is inno small degree expressed to him in a substantial as well 
as in a complimentary form. The inscription on the watch is in 
these terms ;—‘“‘ Presented, with a purse of sovereigns, to Joseph 
Newton, Esq., by the London Association of Foremen Engineers, 
as a mark of esteem for his valuable services as president during 
a period of eleven years.” I should have ventured to suggest the 
presing round of this testimonial to the company, but I am de- 

arred from doing so by the formidable programme before us, and 
by the natural anxiety of all the speakers and singers on this occa- 
sion not to be curtailed more than is necessary of their fair pro- 
portions. I wish, however, to impress on the gentlemen present 
who ‘are not members or subscribers to this Association, and 
not as well acquainted. as many of us are with its opera- 
tion, that there is much more in those operations than 
appears from the presentation itself, because the members 
know that the outside work, if I may so call it, done by 
the president, is by no means the most arduous part of his ser- 
vices to them and to the society, and that it was absolutely im- 
possible for any such institution to attain its present dimensions 
and dignity unless its chief had been a man of most extraordinary 
zeal and most unwearying energy. I am sure, gentlemen, that I 
am now putting the case so feebly, and falling so far short of what 
your feelings require me to say, that I will not trespass farther on 
your attention. But I beg you, Mr. Newton, to be so good as to 
accept from this Association, as a very small mark of their appre- 
ciation of your invaluable services, these tributes of their esteem 
and gratitude; and I am persuaded that my acquaintance with this 
Association justifies me in saying—what I say with the greatest 
pleasure—that whatever value may be attached to their intrinsic 
worth, is but a poor and imperfect measure of the depth of feeling 
which dictates the gift. Gentlemen, it would be a work of pure 
supererogation for me to add anything more by way of preface to 
the toast I have now to submit to you, viz., “‘ Prosperity to the 
London Association of Foremen Engineers,” coupling with it the 
name of its excellent president, Mr. Newton. 

Mr. Newton said: Mr. Chairman, Mr. Deputy-Chairman, ladies, 
and gentlemen, I feel myself in the most difficult position in which 
I was ever placed. I have, in fact, to stand face to face with a 
task which I find it becomes almost impossible for me to accom- 
plish. The amount of kindness and generosity that has been 
lavished en me to-night, and which has taken so substantial a 
form as that which I now see before me, certainly deprives me of 
the power of selecting fit and appropyiate Janguage wherewith to 
express to you my sense of your gofdness, The remarks which 
have fallen with respect to myself ff/m the chairman were, I am 
certain, most of them dictated fully a¥ much by long-continued per- 
sonal friendship toward myself, as they were in accordance with 
the feelings of the subscribers to the testimonial, The manner in 
which the testimonial has been presented to me greatly enhances 
the value of the gift itself, because, before hearing Mr. Reed’s too- 
flattering remarks in regard to me this evening, I have good reason 
to know the extent of the feeling which prompted the members 
of this Association, and gentlemen outside of the Association, to 
contribute towards presenting tome what they considered some 
kind of reward for the services I am supposed to have rendered 
the institution. The very fact of this testimonial being presented 
to me led me tolook back to the history of this Association and to my 
own connection with it, which now extends over some fourteen or 
fifteen years ; and I have asked myself the question whether I 
was really entitled toso generous a gift from my fellow members 
as has been placed in my hands to-night. My own impression is 
that I have not deserved so rich a gift as this. In looking back to 
the commencement of my connection with this society, I remember 
very well that when I was first elected to my present post the 
Association consisted of some twenty members. That wasthe extent 
of its members for some seven or eight years. Then I accepted that 
post. Thinking its duties would be light, but feeling determined 
to work zealously at all times in behalf of the society, and to leave 
it to my successors not in a worse, but rather in a better position 
than I had found it if Icould. Such I hold to be the clear duty 
of every man, in whatever situation he may be placed. A gallant 
gentleman on my right, who spoke to-night (Admiral Inglefield) 
told us that he and his brother admirals would have no hesitation 
in meeting, if in command of the British fleet, the combined fleets 
of any two other nations of Europe. And I may say that, having 
.. found myself put in a post of some little difficulty and danger as 
president of this Association in its earlier years of struggle and 
misconstruction, I resolved that I would, to the utmost of my 
power, do all I could to accomplish what I felt to be the right and 
proper thing. It is true that I have striven most zealously—that 
I have always striven wisely I do not presume to say—to promote 
the best interests of the society, from the simple motive that from 
the first moment I joined it and read its rules, I thought it was a 
most excellent institution, and that if it had leaders who would 
work out its sims, it would one day develope into something that 
would he of inestimable value not only to the engineering commu- 
nity, but to the general population of these isiands. Iam glad 
that I worked in this cause as I have done. People have often 
said to me, ‘‘ We are surprised that you should labour so much as 
you do for the Association ;” and there are those now sitting in 
the gallery who have sometimes reproached me for devoting so much 
time and attention toits affairs, and for neglecting the charmsof their 
society to pursue the cold and dry details of its business. Gentle- 
men outside of the institution have also expressed their wonder 
why I should give so many hours to this particular purpose. I 
have answered to the mild reproofs at home and the sharp rebukes 
without that I had a duty to perform, and that that duty I must 
continue to perform as long as I held the post of chairman. 
Gentlemen, that feeling animates me still. I am rather surprised 
at the pleasing shape your kind appreciation of my services has 
assumed; although, of course, I cannot affect to have heen 
ignorant for some weeks, or even months past, that this testi- 
monial was in contemplation. I know that some members of this 
Association have worked very zealously in organising the testi- 
monial ; and, indeed, there is very little that can be done any- 
where without zealous exertion. A number of generous minded 
men joined together to give effect to a cherished desire of theirs— 
that of marking their kind sense of my imagined services. In that 
way the presentation took its rise, and the results of their good 
feeling are embodied in the handsome and valuable gifts which 
have been bestowed upon me this evening. I am afraid that I am 
neglecting the affairs of the Association by entering upon these 
personal matters, but I have felt it right to put myself fairly 
before this meeting, and to endeavour to convey to it my inmost 
sentiments in reference to this Association ever since my first 
connection with it, while at the same time attempting to express 
to you. however inadequately and feebly, my sincerest acknowledg- 
ments forthe great kindnessshown tome. Without further detaining 
you with personal topics, I will come to an acknowledgment of the 
toast of theevening, namely, ‘‘Prosperity tothis Association,” as pro- 
posed by my excellent friend, Mr. Reed, and who so ably presides 
on this oceasion. Allow me to say one word in regard to our chair- 
man himself. I confess that I for one am delighted tosee Mr. Reed 
where he is, not only in this particular place and at this particular 
time, but as a member of a great engineering firm at Manchester, 
rather than as connected with a Government establishment. Iam 
now uttering my own sentiments, and I believe also, to a great 
extent, those of the members of our Association. We have sym- 
pathised with our friend in the chair in the difficulties that we 
know have surrounded him, and amidst the annoyances that we 
know he has had to bear. We are rejoiced —and I new speak for 
myself—that some of those who created those difficulties and 
annoyances are themselves at present all at sea, and have not the 
advantage of the skilful pilotage of my friend on the right. I am 
glad that he is a free agent, altogether unconnected with a 
Government department; nearly forty years’ experience of Govern- 
ment and private establishments enables me to judge tolerably 
well of the comparative advantages and disadvantages of a position 
in either. I am {glad tojrecognise in Mr, Reed an engineering 





employer, and exceedingly glad to see that his first act in London 
in that capacity is to preside over the festival of this Association. 
With regard to this institution itself, Mr. Reed has specified some 
of the peculiar objects which it has kept steadily in view, and fore- 
most among which has been the social, intellectual, and professional 
elevation of one and al! of its members. It has, we all know. and 
as employers generally are beginning to learn. carefully avoided the 
discussion of every question which can in the slightest degree be 
considered as a class question between the two sections of the 
engineering community—the employers and the employed. It has 
taken a strictly neutral course in reference to the politics of trade, 
and endeavoured to make every member a better agent of his 
employer by means of intellectual and social contact and inter- 
course. It has had no other object—it can have no other 
object than that; and that object it will pursue until 
this institution becomes infinitely greater than it is now, 
and also until kindred institutions exist in almost every 
great manufacturing town throughout the kingdom. Indeed, I 
believe its influence will not be limited to this country only, for 
we have had a communication stating that the foremen engineers 
of Sydney intend establishing a similar society to ours, that in 
Melbourne they are contemplating the same thing; and there is. 
indeed, no doubt in my mind that ultimately this Association will 
spread its branches wherever British engineers congregate in any 
numbers. I have to thank Mr. Reed for the manner in which he 
has spoken of this institution. Nobody, beside myself, who must 
necessarily be intimately acquainted with the society, knows it 
better than does Mr. Reed. The active way in which, to my 
knowledge, he has endeavoured for the last ten or twelve years to 
forward its interests, entitles him to our deepest respect. The 
character, sim, and objects of this Association are and have long 
been well known to him. Words of or of dation, 
therefore, come with greater weight from his lips than from those 
of any chairman who, perhaps, may only know of the institution 
by reading its rules, and who honours us by presiding here one 
evening. I am glad to see among us to-night a number of employers 
from the country, and especially glad to see our friend Mr. 
Hick, M.P. for Bolton, present. I regard his presence as the 
prelude to visits from a considerable number of the distinguished 
country employers who- and I don’t altogether blame them— 
have not perhaps hitherto troubled themselves to ascertain 
whether the Association of the Foremen Engineers is an institution 
got up to promote the interests of that particular class, or whether 
it studies (as it does) their interests as much or more than those 
of the foremen. But now that the ice has been broken, and several 
engineering employers of eminence from the provinces have come 
among us, I trust, before many years have passed, that we may 
see some of them kindly undertaking the duties which have been 
so admirably performed by Mr. Reed to-night. According to our 
programme. before I resume my seat, I have toask you to drink to 
** Prosperity to the Engineering Employers and the Engineering 
Trade of the Country.” Owing to an unfortunate circumstance I 
am obliged to deviate to some extent from our programme. A 
letter which came to me last night from Mr. John Penn, senior, 
couched in the most flattering and courteous language towards this 
institution and myself, explained that in consequence of his severe 
illness, his medical adviser had forbidden him to leave his house 
Mr. Penn, therefore, wished to apologise to the members for his not 
being able to be present this evening, and to be excused for non- 
attendance. But Iam happy to inform you that Mr. John Penn, 
jun., has very kindly attended on behalf of his father, and at my 
request has consented to respond to the toast for the employers of 
London. I beg, therefore, to propose to you ‘‘ Prosperity to En- 
gineering Employers, and the Engineering Trade,” coupling 
with the toast the name of Mr. John Penn, jun., and Mr. Hick, 
M.P., for Bolton. 

After a few words from Mr. Penn, 

Mr. Hick, M.P.: Mr. Chairman, Mr. Vice-Chairman, ladies, and 
gentlemen, although I do not hail from the smoky town situated 
on the banks of the muddy river alluded to by my friend near 
me, I do hail from another smoky town situated on the banks of 
another muddy river, and, coming from such an outlandish place, 
I hope you will excuse all my shortcomings in speech. Like Mr. 
Penn, I understand more about steam-engine making than about 
speech-making. Now in after-dinner proceedings I don’t know 
whether it is more difficult to be called upon to speak at the spur 
of the moment or to-have had time allowed you for preparation. 
In the one case you say what is uppermost-~and it is generally the 
most honest—in the other case your utterances are apt to be rather 
laboured, and, even if equally honest, you perhaps take up time 
with something that the company would rather not hear. I am 
reminded of the story of the poor man who was suffering under 
the lash, and who, after being subjected to castigation in one part 
of his person, suggested that the operator should then try another 
place. Being equally unfortunate, however, in satisfying him by 
that change. the operator exclaimed, ‘‘I really don’t know what 
ails the man, for whether I strike him high or strike him low 
there is no pleasing him ;” and difficulty similar to this sometimes 
applies to speech-making. I have heard it said that a member of 
Parliament attending in his place for the first session, if he has to 
make his maiden speech is expected to be like a well-made and 
well-kept clock, all he has to dois to get himself well wound up 
and off he goes. For my own part I cannot say that, as far as my 
own experience goes, all the eloquence I have heard in another 
place has much improved my own. But without much cireumlocu- 
tion, gentlemen, I wish to return thanks to you to the best of my 
ability for the kind terms in which the employers of Jabour and 
the egineering trade generally have been spoken of, and I feel 
myself honoured in being invited here this evening. I would 
only express how much astonished I am at seeing such an 
assemblage as this, for when I received the kind invitation of 
Mr. Newton I expected to see some score or two members of the 
Association of London Foremen, and did not anticipate a magnifi- 
cent gathering like this, I assure you. I have now been an em- 
ployer of labour in connection with my late father and my partners 
since his death for I believe upwards of thirty years, and I look 
back upon the time so spent with very great satisfaction, for I do 
not think that employers and employed in any establishment 
throughout the country work more harmoniously together than 
those of the establishment I have had the honour of being con- 
nected with so long ; and it is some satisfaction to me to know 
that the severance of that establishmeat was a matter of regret 
equally to both. I had the good fortune early in life to 
have instilled into me by wise and judicious preceptors the 
great principle of doing unto others as you would have 
others do unto you; and I have endeavoured, as far as in 
me lay, I hope, and especially in connection with the 
foremen and workmen over whom it was my happiness to 
preside, to carry out that principle. Now I look upon industrial 
establishments generally as being, each of them, one large house, 
where the interests of all are identical; and if the master is 
prosperous in his business, so likewise ought the foremen and 
workmen to be who contribute so much to that result. I am sorry 
to say that I have heard on more than one ion this sentiment 
enunciated by a master or masters to their emp/ovés:—‘‘ You have 
tried to get all that you could out of me, and I must try to get 
all that I can out of you; the bargain is fair between us.” I say, 
gentlemen, that principle is wrong to the core. Where such a 
narrow principle rules there is an end to all that kindly and good 
feeling which ought to exist in all establishments between master 
and man. There is nothing which pays so well as a generous con- 
sideration of the wants of others. An unequal bargain, 
a bargain that weighs heavily on one side, will never 
last Jong, for the aggrieved vaty will wince, and shuffle, 
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even-handed justice should always be our guide, and if we are just 
to others they will be just to us. I recollect—and you will excuse 
my detaining you a t—I ect an dote in reference 
to my part of the country. In the time of the late Earl of Elles- 
mere, when all the colliers were out on strike, one of them said 
to his lordship, ‘‘I will stand by your grace, and will stand by you 
as long as I live, because your grace has always been a kind and 
good master,” for his workpeople were the most happy and con- 
tented men in the district. And in his reply the Earlof Ellesmere 
said: ‘* It cannot be toomuch ortoogenerally known how men reward 
with their confidence that which they see shown by others towards 
themselves,” and if that were acted upon more commonly, I am 
sure that we should have much Jess ill feeling than at times we 
unfortunately have. Now with the best management and the best 
feeling—as we find in trade—the wheels will occasionally get out 
of gear ; and no greater mistake, I think, can be made when these 
differences between masters and men arise, than to go to outsiders 
to settle them. But where the thing can’t be done otherwise, 
it may be necessary to go to outsiders for this purposes, because I 
am sorry to say there are some masters who cannot be approached 
without that. I have little more to add except to say how glad I 
am to be here this evening, and to see the good feeling that subsists 
between all thegentlemen present. I attach the highest importance 
to the position of the foremen; theirs is a trust of the greatest 
responsibility —more so, in fact, in the carrying out of works than 
that of the masters themselves. The master is the administrator ; 
the foreman is the executor, on whom mainly depends the satis- 
factory way in which the work is turned out. And by an asso- 
ciation like this, fostering reciprocal good feeling and the inter- 
change of ideas amongst yourselves, you strengthen each other’s 
hands, and confer I am sure an advantage on the trade generally 
that is almost incalculable. I wish I had known more of the 
society before: what I have learnt about it has been principally 
gathered from the proceedings of to-night. But another advantage 
which the foreman has is this: he is in fact the go-between the 
master and the workmen, whom he knows more intimately, and 
therefore he can in nine cases out of ten act as a peace-maker in 
settling many differences. I rejoice that there is growing up 
throughout the country generally a better feeling between em- 
ployers and pond ncony & the employed foremen or be they work- 
men ; and I am quite sure that our present legislation is tending 
very much to favour that result. Gentlemen, I thank you most 
kindly for the way in which you have drunk to the engineering 
employers and trade. 
After several other speeches the proceedings terminated. 








ENGINE AND PUMPS, LUTON WATERWORKS. 


WE give drawings at p. 146 of a fine pair of pumping engines 
lately erected at Luton, Bedfordshire, by Messrs. Whieldon, 
Lecky, and Lucas, of the Collinge Engineering Works, West- 
minster Bridge-road. The waterworks for this large and_improv- 
ing town were originally planned by Mr. James Pilbrow, C.E. An 
Act was obtained for them which, from various causes, had nearly 
fallen through, when the entire contract was taken by the above 
firm and executed under the inspection of Mr. W. Wood, the 
water company’s manager, in a thoroughly sound manner. These 
are beam engines, beams 14ft. long, cylinders 20in. diameter and 
4ft. stroke, working on to a single wrought iron shaft carrying a 
heavy fly-wheel ; the pumps, four in number, being placed mid- 
way hetween the beam ends and the main centres. The founda- 
tions are laid on two extra strong brick and cement arches, built 
over the pumping well; the spandrils are filled up level, the 
ground being firm chalk. The bed-plates are hollow and cast in 
one piece, forming a strong girder; they are fitted on to 6in. York 
landings, and bolted through the brick foundations. The main 
centre plummer blocks stand on a ge | hollow box girder built 
into the walls of the engine house and supported on a pair of 
Tuscan columns to each engine. The spring beams are dovetailed 
on tothis girder, and extend lengthwise of the house from wall 
to wall. The cylinders are jacketed, as shown to a large scale in 
our working drawing, and have steam admitted direct from the 
boiler ; the valves are doubleslides, with variable expansion valves 
at the back, which are alterable by a right and left-handed screw 
on the rods while the engines are working. All these valves are 
worked from below with trunnion stuffing-boxes, moving on a fixed 
tube through which the valve rods are passed, this construction 
freely admitting of oiling and packing from above. The eccentric 
rods are jointed in the middle, and work there on inverted pendu- 
lums, which gives them great stability. The pumps are worked 
direct from the beams, the rods passing through steadying slides 
fixed on the bed-plates. The pumps are 12in. diameter and 2ft. 
stroke, drawing water from the artesian walls and forcing it to 
the reservoir on the top of Hart Hill, a height of 220ft., and at 
a distance from the works of nearly one mile. The pumps are 
on the plunger an: bucket plan, and act with great smoothness, 
the valves being Harvey and West’s patent valves, with gun metal 
caps heating on wood. Each pump is supplied with an air vessel 
on ‘ie delivery pipe, as well as the usual Jarge air vessel on the 
main common to them all, and there are the usual accompaniments 
of safety and stop valves, sluices, &c. These engines are a good 
example of strength and finish, being made extra strong and well 
proportioned throughout; the steam ports are large, with a free 
delivery, and the expansion gear works with perfect ease and 
accuracy. They are at present worked at high pressure and are non- 
condensing, but there are preparations made for applying air pumps 
and surface condensers, the latter being made a portion of the 
general main, so that all the water pumped may pass through 
them. The water is taken from the lower chalk, and is remarkable 
for its purity and softness. The reservoir holds half a million 
gallons, and commands the town so well that in case of fire five 
or six 1}in. hoses may be taken from one place, and will together 
throw water over the highest house. The boring for the artesian 
wells was carried through the chalk into the gault to a total depth 
of 320ft. from the surface, and the bore lined with galvanised iron 
tubes 12in. diameter for the first 100ft., the upper portion of the 
wells being 6ft. diameter, lined with brick and cement for 50ft., 
and the lower portion of this tubbed in cast iron for 20ft. In 
sinking these wells the first 30ft. was in dry, hard chalk, when 
water was met, which so increased that it required the cast iron 
tubbing and a powerful double-acting 15in. pump to clear the well 
to the full depth required. This water was ‘oo hard for the town 
supply, and was carefully shut out ; that which is now taken being 
from Weceth a hard pan of clunch which was met in the boring at 
short distance above the gault. It seems to be of unlimited 
quantity and of great purity, and must prove a great boon to the 
inhabitants, who have long depended on local surface wells liable 
to contamination with sewage matter. 





Tae Betcian TRON TRADE.—The state of the Belgian iron 
trade is considered to have been improved by the course which the 
Franco-German war has taken during the last few days. Orders 
have come to hand for pig, merchants’ iron, plates, &c. The 
rolling mills haye also been working with more activity. 


“EnGIne®RING Society, Krtne’s CoLLecE.—On Feb. 24th Mr. 
Gordon read a paper on the conservation of energy. After giving 
a general outlive of the subject he proceeded to show some experi- 
ments illustrating the convertibility of different physical forces. 
He showed how electricity can produce heat, and heat vege siae A 
how chemical action and light can produce each other, &c. He 
also showed that though a blow against a body free to move pro- 





and t to’ get rid of it, will never be 
till he is out of it. I would advise all masters to deal 
with their workpeople in the spirit of the late Hugh Miller's 
liberal maxim : In all your transactions with them give them the 
benefit of the swing; let the scale go down a little in their favour. 
The hasty to get rich at the expense of others never do get rich; 





duces motion, and one against a fixed body does not do so, yet, 
that in the latter case the force is not lost, but converted into 
heat, as was made manifest by the explosion of a percussion cap 
placed to receive the blow. In the discussion which followed a 
description was given of some of the old attempts to produce 
perpetual motion. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


3385. Aucustus Henry Taurcar, Lakenham, Norwich, and CHaRries 
Henry Capor. Thorpe Hamlet, Norwich, “ Improvements in materials 
for the manufacture of paper, also applicable for other purposes.”—28th 
December, 1870 

9. Taomas BuANCHETT, Upper George-street, Marylebone, London, ‘‘ A 
new or improved locality or station indicating apparatus for railway 
and tramway carriages, and vehicles or vessels of transport, whether 
for land or water.”—3rd January, 1871. 

41. Epenezer Haw, Shrewsbury Works, Sheffield, “ Improvements in 
the means of expanding or contracting, forming, and shaping ductile 
or malleable metals, and also in the machinery to be employed 
therein.” —7th January, 1871. 

65. Ricuarp Josern Nopper, Liverpool, ‘‘ Improvements in or applicable 
to breech-loading fire-arms.”—10th January, 1871. 

73. Moses Hare, Dudley, Worcestershire, ‘‘Improvements in carriage 
axles.”—12th January, 1870. 

123. Josern Harris, Old Jewry, London, “Improvements in steam 


boi ‘ 

127. Ropert Heppre Leask, Eden Quay, Dublin, Ireland, “ Improve- 
ments in regulating the speed of steam, water, or other motive power 
engines, parts of which improvements are applicable to other purposes, 
and in apparatus therefor.”—18th January, 1871. 

133. Wittiam Witwiams, Liverpool, “ Improvements in apparatus and 
machinery for cutting coal and other minerals.”—19th January, 1871. 
145. Cart Dierricn Junius Serrz, Edinburgh, Midlothian, N.B., “An 
improved process of preparing wood and other fibrous ‘pulp for the 

manufacture of paper.”—20th January, 1871. 

153. ALFreD Jacos, Birmingham, ‘‘ Improvements in combined scent 
bottles, lockefs, and needle-cases.” 

155. Ropert Turnspvutt, Knapp-road, Bromley-by-Bow, Middlesex, “ Im- 
proveme: ts in the construction and applics ation to use of pontoons, also 
applicable to camels and floating docks. "—21st January, 1871. 

168. Francis Tayior, Manchester, “‘ Improvements in the construction 
of paper fronts.” 

175. Ferpixanp Tommasi, Fleet-street, London, “Improvements in 
apparatus for generating force, especially applicable for increasing the 
efficiency of hydraulic presses.”—23rd January, 187 

193. CHartes Ferpinanp De Kiterzkowskt, Great George-street, West- 
minster, ‘‘ Improvements in the buffing, drawing, and coupling gear of 
railway and other vebicles.” 

197. Grorce Burney, Millwall, Poplar, London, “Improvements in iron 
tanks and cisterns.” —25th January, 1871 

218. Henry Watton WalreREAD, Holbeck, Leeds, Yorkshire, and 
Rersen AcKroyp, Ovenden, near Halifax, Yorkshire, ‘‘ Improvements 
in ms achinery for combing wool, cotton, flax, and other fibrous sub- 
stances.” —26th January, 1871. 

219. AMos TatHaM and Hersert TaTHam, Belper-street Works, Ilkeston, 
Derbyshire, “Improved means of taking up the threads in warp 
machines, also in the construction of points for such purposes.”—27th 
January, 1871. 

251. Epwix CHARLES Hopces, Florence-street, Upper- street, Islington, 
London, ‘ Improvements in breech- -loading fire-arms.” 

257. Epwarp Cart Luco Kruecer, Aberdeen, N.B., ‘‘ Improvements in 
fountain pens and penholders.” 

259. ALBERT James AtKey, Cornhill, London, “Improvements in ore- 
stamping machinery.”—3lst January, 1871. 

263. Ropert Boyp, Strand, Westminster, ‘‘ Improvements in the mode of 
and apparatus for dispersion of sand, mud, and soft ground, and in 
probes or searchers for use in sand, mud, and soft ground.”—A com- 
munication from Willen Hendrik ter Meulen, Bodegraven, Holland. 

277. Henry Davey, St. Neots, Huntingdonshire, * improvements in in 
steam engines, parts of which are particularly to pumping engines.” 
lst February, 1871. 

281. Wittiam Ranpat, Fenny-Stratford. Bucks, ‘‘ Improvements in the 
construction of drills for agricultural purposes.” 

283. Witttam Henry Crispin, Stratford, Essex, “Improvements in 
ma hinery for washing and dressing the debris from iead mines.” 

289. ALFRED VincENT NewrTon, Chancery- lane, Loudon, ** Improved 
machinery for manufacturing lozenges.” — A communication from 
William Hessin, Toronto, Canada. 

291. Ricsarp Hucu HucHes, Hatton Garden, London, “Improvements 
in gas regulators.”—2ad February, 1871. 

295. THomas TURNER, ‘Stafford, “Improvements in machine-sewn and 
riveted boots and shoes.” 

299. Joun OLpRoyD, MaRK OLpRoyD, jun., and Jos: UA Woopcock, Dews- 
bury, Yorkshire, a Improved means or apparatn~ for opening and stop- 
ping ‘down fabrics during the process of dyeing them. 

301. OLiveR PHavp, North Shields, Northumbe |and, ‘‘ An improved 
composition for preventing the fouling ef iron +bips’ hottome and for 
preserving other iron or metal surfaces, as po::toons, floating docks, 
my gates, and submerged iron or metal bridge works.”—8rd February, 

303. RicHarD Curtis and Witiiam Greastey, Manchester, ‘ Improve- 
ments in machinery for preparing, spinning, and doubling cotton and 
other fibrous substances. 

305. James Cuurcn, Glasgow, Lanarkshire, NW.8., * 
distilling, and in apparatus therefor.” 

307. Ropext Girpwoop, Edinburgh, Midlothian, N.B., “ Improvements 
in steam boilers, and in locomotives for road or rail.” 

309. WiLt1am Roser Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in the manufacture of condensed soup.”— A communication from 
R. Scheller, Hildburghausen, Germany. Ath February, 1871. 

315. FREDERICK Joun Mee, Liverpool, “‘Improvements applicable to 
saddle and other boilers for hot water apparatus for heating horticul- 
tural and other buildings.” 

817. Isaac Farrewi, Clanbrassil-terrace, Dublin, “Improvements in 
a for roofing and other purposes, and in the employment of such 

les.” 

319. James Raper and Joun SternHenson, Tong-street, Dudley Hill, 
near Bradford, Yorkshire, ‘‘ Improvements in grate bars of steam boiler 
and other furnaces. ”"—Tth February, 1871. 

326. Henry Basquit, Clarendon- street, Pimlico, London, “‘ Improvements 
a drums for military and other ds. 

Ropert Mauuet, Victoria- szest, Westminster, “ Improvements in 
a = laying, or repairing roads or paved surfaces, and in the ma- 
chinery or apparatus employed therein, which apparatus is also appli- 
cable to other like purposes.” 

329. Bevan Grorce Storer, Northfleet, Kent, and Friix Jean Josera 
Wasuer, Brussels, Belgium, ‘Improvements in the treatment of 
sewage and other fecal matters.” 

$31. Richarp Grorce Suute, Cook’s-court, Lincoln’s-inn, London, 
proved machinery for cutting mitres.”—8th February, 1871. 

334. Pamir Hoiianp, Chorley, Lancashire, “Improvements in the pre- 
paration of colouring matters for dyeing and printing.” 

338. Henry Licutrrown, Pendleton, Lancashire, ‘‘ improvements in 
eae, 4 and apparatus for measuring and marking lengths of paper- 

ngings 

340. Wittt1am Ropert Lake, Southampton-buildings. London, “ Im- 
provements in construction of screw propeller cans! boats and other 
— ’—A communication from Thomas Main, Piermont, New York, 

342. Henry WiLke and WILLIAM EsPLEEN, Liverpool, ‘ Improvements in 
safety valves for marine boilers.” 

344. Danie. Apamson, Newton Moor Ironworks, Newton Moor, near 
Hyde, Cheshire, ‘ Improvements in the construction of steam boilers 
and apparatus connected therewith, and in the machinery used in the 
manufacture thereof.”— 9th February, 1871. 

346. James Kenyon, Blackburn, Lancashire, “Improvements in checking 
shuttles in looms for weaving.” 

348. James Ratrray, Glasgow, Lanarkshire, N.B., 
corks and other stop 
350. Epwarp Tuomas ll Chancery-lane, London, “‘ Improvements 
in breech-loading fire- arms.”—A communication from Eli Whitney, 

New Haven, Connecticut, U.S. 

354. CuaRLes Tuomas, Bristol, “Improved means of and apparatus for 
cleansing woollen or other fabrics from greasy or fatty matters.” —10th 
February, 1871. 

356. JaMEs Quin and pepe d Eastuam, Leyland, Lancashire, ‘‘ Improve- 
ments in hi tus to be employed in the manufacture of 
hose and other prs eg piping. 

858. Geornce Henry Ane “Bibi, -street, St. Mary, Newington, 
Surrey, ‘‘Improvements in ‘machinery for crushing, grinding, and 
triturating stone, minerals, ores, and quartz, also or washing and 

separating metala from ores, and for washing, separating, and amal- 
gamating gold from quartz.”- 11th rang tt 1871. 

864. Epwarp McConviLie, M: 
facture of sulphuric acid.” 
$68. James Hirst, Joserm Hirst, and am Hirst, Britannia Works, 

sae. Yorkshire, “Improvements in wringing and mangling 


nes.” 

870. JOSEPH RIDsDALE, Minories, London, ‘‘ Improvements in steam and 
other engines.” 

372. Atpert RecinaLp Parks Smira, Arundel-street, Strand, London, 
and Caar.Lrs WEDDERBURN GRANVILLE, pomebes- cumshots, St. Ann’s- 
square, Manchester, ‘‘An d for cleaning 
cotton, wool, rags, paper, r similar materials.”—1l4th February, 








‘Improvements in 


“Tm- 


“Improvements in 








ts in the manu- 





374. Wruram Branrorp, Pp sacrenery Salmon’ ’s-lane, Siadhinate | 
London, “ Improvements in sewing machines.” 

$76. Wittiam Lockwoop, Sheffield, ‘‘ An improved method or means for 
preventing or removing incrustation in steam boilers.” 

378. ALFreD Barton, Howland-street, Fitzroy-square, 
improved recording telegraph.” 

380. Tuomas James Smita, Fleet-street, London, 
construction and arrangement of multiple gun carriages 
munication from Lewis Wells Broadwell. Vienna, Austria. 

382. Hersert Hespen, Bolton, Lancashire, ‘‘ Improvements in mules for 
spinning cotton and other fibrous materials.” 

$84. James Grappox, South Moulton, Devonshire, “Improvements in 
steam boilers.” 


London, “An 


“Improvements in the 
” 


| 


—A com- | 
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2934. ALexanpeR MELVILLE CLARK, Chancery: lane, London, “ Cutting 
and printing lozenges »nd crackers.”—A communication from Ernest 
Greenfield and Philipp Strauss. 








2935. Witttam Epwarp Newtox, Chancery-lane, London, “ Metallic 
composition for roofi ng, bec "A communication from David Johnson 
Millard Tth Novembe 7) 

2943. Wittiam Eowarp eet Chancery-lane, London, “‘ Extract of 
— a — 2 communication from Charles Augustus Seely. — 8th 

| November, 1870. 

2963. ALaerT Marcivus Sirper, Wood-street, Cheapside, London, and 

A. epERICK Waite, Camberwell, Surrey, “‘Lamps.”--10th November, 


386. Henry Bessruer, Queen-street-place, Cannon-street, London, ‘‘Im- | 


provements in repairing or restoring the lower parts of the linings and 
tuyeres of converting vessels employed for the production of malleable 
iron and steel, and also in making and setting the tuyeres, and in 
apparatus to be used for these purposes ” 

888. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, 
ments in bars, rails for railways, tubes, and articles of combined iron 
and steel, and in the modes of manufacturing the same, also in 
reducing hollow metal objects.”— A communication from Elbridge 
Wheeler, Philadelphia, Pennsylvania, U.8.—15th February, 1871 

Invention Protected for Six Months on the Deposit of | 

Complete Specification. 

435. James Joun Stevens, Darlington Works, Southwark, Surrey, “‘ An 
improved method of fixing the points at junctions in lines of railway.” 
—18th February, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. | 


563. Puttip Baver, James Jonnson, and Witztiam Jowxes, Manchester, 
** Lubricating revolving shafts or axles.”- -20th February, 1868 


734. James ABRAHAM Lee, Severn Engineering Works, Lydney, Glou- 
cestershire, “‘ Cutting and reducing wool.”—3rd March, 1868. 

610. Joun Foxprep, Blackheath, Kent, and Freperick Lampe and 
ArTHUR CHaRLes Srerry, Rotherhithe, Surrey, “ Paraffin.”—24th 


February, 1868 

634. Georce TomMurnson BovusFierp, 
Surrey, ‘‘ Raising and forcing water.”—25th February, 1868. 

648. Freperick LamBe and ArTuur CHARLES STerry, Rotherhithe New- 
roai, Surrey, and Joun Forprep, , Maskhesth, Kent, “ Purifying 
hydrocarbon oils.”. 26th Februa y, 186 

646. Joun Perret, Eagle House, Horne Hill, Dulwich, Surrey, ‘ 

26th February, 1868. 

664. Wituram Epwarp NeEwTox, 
vessels.” —27th February, 1868. 
699. James Lee Norton, Belle Sauvage-yard, 

* Wells.”—29th February, 1868. 

740. Epwarp Cuirton, Bradford, Yorkshire, ‘‘ Door handles. 
1868. 

615. Rupo.tpa Bopmer and Joun James Bopmer, Newport, Monmouth- 
shire, and Lovis Rrpo.tpa Bopmer, Lansdowne-road, Notting-hill, 
London, “‘ Artificial stone.”—24th February, 1868 

638. Ropert Ramsey, Upsal Pit, near Eston, Yorkshire, and 
Cooke, Darlington, Durham, “ Signal indicators for mines, &c. 
February, 1868. 


Loughborough Park, Brixton, 


‘ Bottles.” 


Chancery-lane, London, “Boats or 





Ludgate-bill, London, 





"4th March, 


Jonn 
’—25th 
“Drying and 


Chancery-lane, London, 


685. Witt1am Epwarp NewrTon, 
finishing felted goods and fabrics.”—28th February, 1868. 
622. Epwarp Hvtcutnson, Darlington, Durham, “ Multiple drilling 


machines.” —25th February, 1868. 

629. Joun Mcl.zop, Renton, Dumbarton, N.B., ‘‘ Washing yarns.”— 
February, 1868. 

643. Rogert Larptaw and Joux THomson, Glasgow, Lanarkshire, N.B., 
**Exhausting gas, &c.”—26th February, 1868. 

686. CHaRLes Sanperson, Worksop, Nottinghamshire, 
— 28th February, 1868. 

650. WitusamM Epwarp NeEwrTon, 
machines "—26th February. 1868. 

675. ALEXANDER SourHwoop Stocker, Lamb’s Conduit Works, Artillery- 
street, Horsleydown, Surrey, “‘Caps or covers for bottles, &c.”— 
February, 1868. 

725. Wituiam Waitr.e, Harborne, Staffordshire, 
boilers.”—3rd March, 1868. 


25th 


“Tron and steel.” 


Chancery-lane, London, ‘Washing 


28th 


“Steam engines and 





Patents on which the Stamp Duty of £100 has been Paic- 
53. Jonn Howarp, Joun Bu.LovuGa, and THomas Watson, Accrington, 
Lancashire, ‘‘ Warping or beaming machines.”—23rd February, 1864. 

470. Tnomas Rowatt, jun., and ALexanper LicasBopy, Edinburgh, 
Midlothian, N.B., “* Lamps.”— 25th February, 1864. 


Notices of Intention to Proceed with Patents. 


166. Cuartes Hust, Nine Elms, Surrey, “ Distributing gas.”—23rd 
January, 1871. 

181. Joun Moore, Meridian-place, Clifton, near Bristol, “‘ Boats.”—24th 
Janvary, 1871. 

239. Samve. Ricnarps, Nottingham, “Spinning and doubling ma- 
chinery.” 

242. Joux Mactxtosu, North-bank, Regent’s Park, London, “ Life- 


”"__30th January, 1871. 

Wituram Watton Urquuart, and Josepn Linpsay, 
*"—4th February, 1871. 

“ Engine governors.” 


preservers 

306. Tuomas Bett, 
Dundee, N.B., *‘ Power looms.” 

352. StictMan Boyp ALLEN, Massachusetts, U.S.., 
A communication from Reuben K. Huntoon. —l0th February, 1871 

362. Witt1am ROBERT Lake, Southampton-buildings, London, “ Flyers 
for spinning machinery.”— A communication from Thomas Mayor and 
George Chatterton, Providence, Rhode Island, U.S 

373. Georce Hasectine, Southampton- buildings, London, “ Telegraphic 
apparatus and devices for detecting fires, the operations of burglars, 
signalling, &c.”—A communication from’ William B. Watkins.—14th 
February, 1871. 

2662. GrorGe HASELTINE, 
scarves, &c.”— A communication from 
October, 1870. 

2729. Grorce Bett GaLttoway and GrorGe THomas GALLoway, 

Motive power.”—17th October, 1870. 
2742. James TomLinson, Rochdale, ‘* Preparing 


London, ‘ Bows, 


Southampton-buildings, 
H. Clarke.—7th 


Elizabeth 


London, 








cotton, &c.” 


** Improve- | 


2986. James Davipsoy, Ludenh am, “‘ Gunpowder.”—14th November, 1870, 

3023. Ricnarp Hipkiss, Birmingham, “‘ Hardening steel pens, &c.”—18th 
November, 1870. 

3118. James Pt RDEY, a este: 
snap fastening.”— 28th ™ 





mag same m, “‘Break-down guns with a 
, 18 








wron, Ch ancery- ‘lane, Li 


8151. Atrrep Vixcest N mdon, “Cutting loaf 
sugar.”—A communication from George Henry Moller.—lst December, 
1870. 

$228. Wirttam Lioyp Wise, Chandos-chambers, Adelphi, Westminster, 


“Igniting gas.”--A communication from Wilhelm Klinkerfues.”—8th 
December, 1870. 

3274. Wittram Rosert Lake, Southampton-buildings, London, “Colouring 
matter of garancine, &c."—A communication from Spencer Borden. 
—lith December, 1870. 

$304. Sypyey Sra, 
** Cocks and valves 


. het Brass Works, near Nottingham, 


ember, 1870. 


"—ATth 


3313 BrNJaMIN PRESTON ew RIS, North Fleet Green, near Gravesend, 
| ** Boats J 
3318. ALperrt Marcivs Si_per, Wood-street, Cheapside, London, and 
Freperick Wuite, Camberwell, Surrey, “‘ Lamps.” 19th December, 
1370. 


} 
} 


2744. Atrrep Vincest Newrox, Chancery-lane, London, “ Stocks of 
muskets.”—A communication from Richard Jordan Gatling. | 
2745. Pau. TospLer, Gracechurch-street, London, ‘‘ Cleaning wool.”— 


18th October, 1870. 

2749. Joun Waiont, Kirkcaldy, N.B., “ Floorcloths.” 

2751. Wituiam Epwarp Gepor, Wellington-street, Strand, London, 

‘Bung and self-acting vent peg combined.”—A communication from 

Romain Frangois Bigot. 

2752. Georce Grorce, Liverpool, 
ratus.”—19th October, 1870. 

2757. Jomn Isaac Evans, Merthyr Tydvil, 
polishing tin- )lates.” 

2760. Wittiam Paton, Renfrew, N.B., “‘Stuffing-boxes and jointing parts 
of steam engines, &c.” 

2701. ALrrep Forp, Elg in- -crescent, 
waterproof fabrics, &c.” 

2766. WALTER BANCROFT and Joun Woop, Birmingham, 
metallic chains.” 


“‘ Registering and indicating appa- 
“Cleansing, brushing, and 
Notting-hill, London, “Colouring 
“Ornamental 


“ Propelling velocipedes, boats, &c.”— 








2770. Isaac FaRnRett, Dublin, 
2th October. 1870. y ' 
2772. Jonny McNacout and Wittiam McNavont, jun., St. George’s 


Foundry. Rochdale, *‘ Drying wool, &c.” 

2781. Witiiam Bown, 
chines.”—2\st October, 1870. 

2784. Wituiam FieTcHer, Ilkeston, ‘‘ Measuring liquids.” 

2786. Thomas ScHoENBERGER Biair, Swansea, *‘ Spiral pumps.” 

2789. AntTHony Gapper SoutuBy, New Inn, Strand, London, ‘ Hollow 
rolls or cylinders attached to spindles.” nd October, 1870. 

2798. Jasper He NRY Setwyn, Woodland Crag, Grasmere, ‘‘ Entrenching 
or digging tools.” 

2801. Witt1aAm James Burcess and Cartes Tuomas Burcess, Brent- 
wood, ‘* Reaping and mowing machines.” —24th October, 1870. 

2803. Wituiam Epwix Buck. AND, Gloucester, “ Securing the rails in the 
chairs for the permanent way of railw ays.” 

2807. Freperick WituiamM Fotrows and Jonn Bars, 
“ Mincing and cutting animal and vegetable substances.” 

2808. WituiaM Henry oy and ALFRED Epwarps, 
** Brushes.” —25th October, 187! 

2811. Wituiam Hixt, Upper Holloway, London, “ Cleaning carpets, &c.” 

—26th October, 1870. 
7 ALFRED BenNETT, Birmingham, ‘‘ Rotary motion, &c.”—27th October, 
870. 





Manchester, 


Fordham, 


2852. Ricnarp Bourne TURNER and Josern We.cn, Redditch, “ Needle- 
cases or needle hulders.”—29th October, 1870. 

2859. Hezexian Braprorp, Reading, “‘ Washing ores.” 

2866. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Acids and ; 
alkaline salts."—A communication from Haydn Mozart Baker.—3lst | 
October, 1870. 

2876. WiLitam Epwarp Newton, Chancery-lane, London, “Safes, vaults, 
= ” "A communication from Edwin Holmes and Henry Clay 

come. 

2877. Josera Vero, Dewsbury, “ Felt bats, &c.”—1st November, 1870. 

2899. Wirt1am Epwarp Newron Chancery-lane, London, “ Pointing | 

”—A communication from Lawrence —Srd November, 1870. 


| water they 


3325. ALBERT Marcivs SiLBer, 


Wood-street, Cheapside, London, “‘ Light- 
8 70. 


20th December, 1 


ing and heating purposes.” 

3392. SamueL ArMstronG Waisn, New York, U.S., “‘Manufacturing 
paper.” — A communication from Morris Longstreth Keen. — 29th 
Deceimbe , 1870 

36. Frank Nortox, Beeston, and Joun Srorry ae Manchester, 
“Steam boilers or generators 7th January, 1871. 

60. Parrick Apre, Pall Mall, Lon a m, Lamps.” a 10th January, 1871. 

74. Josern ArmyTaGe WabE and Jonun CHERRY 7 ot Tiles.” —12th 





January, 1871 

108. Mary Emma Bayuis, Redditch, *‘ Needle-cases or wrappers.” 

109. Joun apnea A Cambridge Villas, Swanmore-road, Ryde, 
“Imitation morocco, "—14th January, 1871 

155. Ropert TURNBULL, “Knapp. road, Bromley- by-Bow, “ Pontoons, &c.” 

164. ALexanper Kirk River, New York, U.S., “ Air und gas engines.” — 

Qlet Janua 1871. 

173. Winuiam Coc HuRaNE, Elswick Colliery, Neweastle-on-Tyne, ‘‘ Mea- 
suring or indiciting the speed of machinery.”—-A communication from 
Théophile Guibal. 

175. Ferpinanp Towmast, Fleet-street, London, “‘ Generating force, &c.”-— 
23rd January, 1871 

202. Samvet Wickes, Cockspur-street, Westminster, ‘‘ Spindles.”——26th 

‘anuary, 1871 
226. Joun CLrao jun., and Georce AsnTon CLece, Bolton, ‘‘ Fastening 


boots and shoes 
Epwarp Witsow ALLIN, Glossop, “ 
28th January, 1871 

Wittiam Ropert Lake, 
—~A o 


227. Composition for covering paper.” 
Southampton-buildings, London, ‘‘ Combs 


246 
vmmunication from Charles Weiler.—30th 


for worsted machinery.” 
January, 1871 
257. Epwarp ( ‘ant Huco Krvuecer, Aberdeen, N.B., “‘ Fountain pens and 


” penholders.” 
"— 31st 


259. Avvert James Atkey, Cornhill, London, “Stamping ores. 
Janu 1871 
304. James Heorxpotrom, Oldham, “ Steam boilers and furnaces.” 


307. Roserrt Grrowoor, Edinburgh, N.B., “Steam boilers and loco- 

motives.”—4(h February, 1871 

Henry Licutsowy, Pendleton, “ Measuring and marking lengths of 
—Oth February, 1871 

Minories, London, Feb 


838, 
paper-hangitgs.” 

870. Josern RIDSDALE, 
1871 

382. Hersert Hespen, Bolton, 
fibrous materials.”—15th February, 


"—14ti 


“ Engines.” “uary, 
= ——"? for spinning cotton and other 
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All persons having an interest in opposing any one of such applications 
should leave particul: ars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date 


List of Specifications published during the Week ending 
25th February, 1871. 


















1540, Is ; 1777, Is.; 1817, Is. 4d.; ae 44; 18 8d; 1831, 6d.; 1836, 
10d ; 1859, 1s. 4d.; 1864, 1s.; 1569, 2d.; 1870, 1s. 6d.; 1878, 1s. 24.; 1882, 
Qs. 2d; 1886, 8i.; IS87, 1s 4d.; ises, 8d.; 1893, #d.; 1898 8d., 1900 ls; 
1901, *d.; 1906, 8d.; 1907, + 1904, 8d.; 1913, Is. 2d; 1914 10d.; 1921, 
Is. 4d. 1922, 10d. 1» 23, 8; 8, 28 8d.; 19.9. 10d.; 1931, 8d.; 1934, 8d.; 
1940, 10d.; 1957, 10d.; 16: “a tr 1968. 8d; 19% 9, 10d; 1978, Sd; 1¥74, le; 
1981, 10d.; 1989, 8d.; 1495, 101.; 1908, 10d.; 2O11, 4d.; 2012, 4d.; 20 3, 44.; 
2014, 44.; 2015, 4d.; 2019, 44.; 2023, 4d.; 2025, 4d.; 2080, 4d.; *081, 8d.; 
£032, 4d.; 2038, 4d.; 2084, 4d4.; 2036, 4d.; 2037, 4d; 2080, 4d.; 2081, 4d.; 

d.; 2046 4d; 2048. 4d.; 2049, 4d; 2053, 4d.; 2067, 4d; 
2064, 4d.; 2066. 4d.; 2067, 4d: 068, 4d.; 2069, 44.; 
2214, 8d.; 2435, 10d; 2456, 48. 2d.; 2528, 





Si. 312, 4a. 





*,* Specifications will be forwarded by post from the Patent-offce on 

sceipt of the amount of price and postage. Sums exceeding 5s. must be 
veundited ? by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, ‘South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut Enoixeer, at the office of her Majesty’s Commissioners of Patents. 





Class 1.—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2211. N. H. Barpour, New Fork, U.&., “‘ Steam generator.”"—Dated 9th 
August, 1870. 

This relates to a method of generating steam upon a new principle, 
viz., by means of a vacuum chi: am ber , and consists as follows:—The con- 
struction of the apparatus may be modified, but he prefers small metal 
tubes hermetically closed, into which a small quantity of water or other 
liquid is introduced, the air therein being wholly or partially exhausted, 
le: ine more or less of a vacuum or vacuous space within the tubes 
above the water which they contain. The tubes hive their upper ends 
inserted in a vessel containing water, and their lower ends placed overa 
fire, like the tubes in that class of boilers known as “drop tube” steam 
boilers. The heat acts on the lower ends of the tubes and converts the 
contain into steam, which fills the vacuous space above the 


! water and transmits its heat by condensation to the water surrounding 


Birmingham, “ Feed 1egulators for sewing ma- | 


| 2197. J. E. Lows, Lawrence Pountney-hill, 


the upper ends of the tubes, converting it into steam, which is conveyed 

into a suitable steam space in another vessel for application to power or 

other purposes. — Not proceeded with. 

2216. T. and C. Sternens, Stonehouse, 
Dated 10th Auqust, 1870. 

This consists of two or more vessels, boxes, or tanks (called the floats), 
of any suitable shape, constructed so as to float on water, and capable of 
being loaded with weights or ballast. The floats are placed and float in 
dock basins or tanks, or other receptacles (called the tanks), supplied with 
water from and communicating with the sea, a tidal river, creek, or 
other tidal water. The tanks are supplied with the water by means of a 
pipe or pipes, conduit, aqueduct. or other suitable means, ‘of sufficient 
size at or below the level of the lowest low water of the ebb tide, and so 
as to allow the tidal waters to flow freely in and out of the said docks, 
basins, or tanks, as the tide rises and falls. The ingress and egress of 
the water can be regulated by means of sluices or valves. The tanks are 
connected by means of a pipe or pipes, the flow of water being regulated 
by sluices or valves.—Not proceeded with. 

2227. T. 8. Pripeavx, Piccadilly, “ Furnaces."—Dated 11th August, 1870. 

“The object is to afford furnaces an additional supply of air after cualing, 
which supply shall gradually diminish and eventually cease after a 
certain definite period of time by the action of an automatic apparatus, 
thus securing the cutting off the additions] supply of air when no longer 
required, independently of the attention of the freman. 


Class 2. - TRANSPORT. 


Including Railways and Plant, Road- — = 
chinery and Fittings, Sailing Vessels, Boats 
Harness, &c. 


** Applying motion of the tides.”— 


Steam Vessels, Ma 
, Carriages, Carts- 
London, “ Permanent way.” 


Ta ie oe A iict Meeatactare of clastic chairs and sleepers for 
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railways and tramways, and consists of a base of cast iron combiné@ with 

plates or clips of wrought iron or steel for the supporting or bearing 

surfaces for the rails. 

2218. J. M. Heppert, Westminster, ‘“‘ Railway itches.”—Dated 10th 
August, 1870. 

This relates to the arrangement of a lever so connected to the rod that 
actuates the switch or signal, that, by putting the lever over to the one 
position or the other—it effects the loc of the switch or signal in 
the position into which it has been moved by the lever. For this pur- 

ose, in one arrangement the lever is made to turn a a fixed pin as a 
wormed and has projecting therefrom two arms with studs working in 
the slotted or forked ends of two links hinged on opposite sides of the 
lever to the rod that actuates the switch or signal.— Not proceeded with. 
2222. A. WappinoTon, Bradford, ‘‘Railway carriages.” —Dated 10th August, 

1870. 

This consists, First, in constructing such carriages, vehicles, or wheels, 
so that when running the seats or saddles will have a rising and 
falling motion, and may also have a rocking motion imparted to them. 
For this purpose seats or saddles are mounted, each separately, on a rod 
or bar, which is connected by a strap to an eccentric fixed on the axes of 
each of the wheels respectively, the said rods or bars being capable of 
sliding or reciprocating through one or more guide ings in the 
framework, so as to maintain them in suitable positious. In order to 
equalise the propelling power the wheels are connected in pairs by a rod 
and cranks, and the eccentrics are arranged so that when one wheel of 
the pair is lifting the other is lowering its seat or saddle. For the pro- 
pulsion of these carriages, vehicles, or wheels, upon the rails or around 
the railway, they are each connected to a concentric gear or toothed ring 
wheel, and asteam engine and boiler are fixed in the centre of the circle 
thereof, which, by means of suitably arranged shafting, cranks, and 
wheels, to gear with the ring wheel, gives circulating motion to the train 
of carriages, vehicles, or wheels.—Not proceeded with, 

2225. H. and J. Wycuer.ey, Westbromwich, ‘‘ Self-acting brake.”—Dated 
10th August, 1870. 

This consists in au arrangement of levers, springs, and slots, whereby 
the moment the draught ceases the brake or brakes are applied to the 
peripheries of the wheel or wheels to arrest or regulate their further 
progress ; but which brake or brakes are withdrawn from the peripheries 
of the wheel or wheels directly the drawing power is applied, whether 
derived from steam or other elastic force or horse or other animal power. 
2226. W. Pitkinoton, Balham, ‘* Wheels.” - Dated 10th August, 1870. 

The projecting skids or arms working in slots in the sides of the 
spring chamber of the spoke are used in the large driving and bearing 
wheels to carry outside cvil relieving springs, in order to obtain additional 
strength. There is also a method of boxing-in the spring compartments 
of these wheels when used for traction engines, heavy carriages, or rail- 
way wheels. The sliding part of the spoke is made hollow, of lap-welded 
drawn iron or steel tubing, and the spring ‘chamber of brass-lined iron 
drawn tubing, wbere great exactness of fit and slide is necessary, or it 
may be made entirely of brass or nickel silver where ornamental wheels 
are required. The spring chamber may also be lined or packed with 
oiled felting, kept in place by screw capping at the entrance of the spring 
chamber, to give softness to the action of the spokes. 

2235. G. WesTinGHousE, jun., Pittsburg, U.S., ‘‘ Working railway brakes.” 
—Dated 11th August, 1870. 

This consists in the application of atmospheric air to the above-men- 
tioned purpose, and in the construction and arrang t of hanical 
appliances for varrying the same into practical operation. The brakes 
are operated by compressed atmospheric air or other suitable elastic, 
compressible, and at ordinary temperatures non-condensible fluid. An 
auxiliary stearn engine is arranged on the locomotive, or on such part of 
the train, contiguous thereto that it may be operated by steam from the 
main locomotive boiler at the pleasure of the engineer or other person in 
charge. Such auxiliary engine operates an air pump, by which air is 
compressed to any desired degree of density into a reservoir, the latter 
being arranged on any convenient part of the train. From it pipes ex- 
tend b:ck, which are fitted with cocks, couplings, and connections for 
conveying the air at the pleasure of the engineer back to a series of brake 
cylinders, one to each car, where the pressure of the compressed air, 
through the instrumentality of piston rod and brake levers, causes the 
brake shoes to engage the wheels with any desired power, limited only 
by the strength of the materials employed. The auxiliary engine may 
also be employed as a feed-water pumping engine if so desired. 

2236. J. Srantey and W. Hitiman, Coventry, ‘ Velocipede wheels.”—Dated 
llth August, 1870. 

This relates, First, toanimproved construction of wheels; and, Secondly, 
an improved arrangement for transmitting motion from the treadle or 
crank shaft to the leading or driven wheel of velocipedes. 


2244. P. BrimeLow, Accrington, “ Railway couplings.”—Dated 12th August, 
1870. 








The important characteristic in this invention isthe use of received 
and receiver couplers of construction or arrang t, or any arrang t 
merely varying as to the details thereof. 





Class 3,—FABRICS, 


Including Machinery and Mechanical Operations connected with 
Preparing, Manujacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2209. J. Tartor, Oldham, “‘ Cutting velvet pile.”—Dated 9th August, 1870. 
This consists principally of aframe sumewhat similar to the present hand 

cutting frame, containing two strong iron (or other metal or wood) rollers 

placed horizontally, with their axes parallel to each other, or the machine 
may be mounted vertically if preferred. Upon the axis or shaft of one 
of these rollers are mounted two driving pulleys, one fast and the other 
loose, and upon the said axis or shaft, either at the same or at the other 
end of the roller, is keyed, or otherwise fixed, a bearing ratchet wheel, 
having a catch so connected with the stop rod, which ucts on the driving 

— that when the latter is moved from the fast to the loose pulley the 

catch falls on to the teeth of the ratchet wheel and stops the machine at 

once.—Not proceeded with. 

2223. A. Turner, Leicester, ‘Manufacture of carpets.”—Dated 10th August, 

1870. 

This relates to causing the crank pin to act against acam piece or cam 
slot connected to orforming part of the lever. The crank is provided 
with two bowls or rollers which embrace the cam piece and keep it steady 
while the crank is rotating. —Not proceeded with. 

2230. 8S. Brookes and E. Stanpisn, Manchester, ‘‘ Preparing cotton.”— 

Dated \1th August, 1870. 

This consists, First, in making the spoons of the back stop motion of a 
V-shape and rounded at the bottom, and leaving the bottom of the spoon 
partly open to adapt them to slivers of different thicknesses, and to in- 
creuse the friction of sliverson the spoons. Secondly, in causing the 
oscillating rail of the back stop motion to acton the end of the tail of the 
spoon when the spoon is a on a knife edge, and hinding the front 
plate of the spoon against the edge of a plate or rail. Thirdly, in making 
the knife edge rail for supporting the spoons of stop motion of sufficient 
length to support the whole or any number of the spoons, whereby the 
spoons may be placed in any position. Fourthly, in certain rests or equi- 
valent apparatus for supporting the spoons. 

2232. J. Dopcron and W. Atkinson, Colne, ‘‘ Looms.”—Dated 11th August, 

1870. 


The inventors employ a vibrator or cranked bar for the warp to pass 
over from the beam, and on the end of the said bar they fix either a 
pulley or a lever, to which is attached a chain or cord or rod connected 
to a weighted lever. A friction pulley is so arranged as to be connected 
by claws with the warp beam, and to this pulley is attached a spur wheel 
to gear with another spur wheel commactod to another friction pulley, so 
arranged that a chain or cord may be attached to it, which, passin; 
around it and thence around the other friction pulley in connection with 
the warp beam, is then attached toa lever connected bya link to the 
weighted lever. Or, instead of the chains or cords passing around the 
friction pulleys, a brake or brakes may be applied to the said friction 
pulleys to act in connection with the said levers. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 

2193. R. Epwarps, Ashford, “‘ Steam cultivation.”—Dated 6th August, 1870. 
The inventor provides a self-propelling steam engine, suitable for 
traversing the land to be tilled, and carrying with it a double-action 
plough or other tilling instrument, which amas made to operate upon 
the land without the necessity for turning at the land’s end. He uses for 
this So, ge a travelling engine {of any approved construction, and 
attaches to one side thereof the plough or other implement required to 
be used. The plough he constructs preference on the balance prin- 
ciple, but he may use rocking or tipping ploughs of other well-known 
constructions fitted with reversed shares for ploughing alternately in 
opposite directions, The —, of the engine will cause the plough to 

take up new ground at the end of every bout.—Not proceeded with. 
2199. R. ALLEN, St. Helens, “‘ Treating wheat.”—Dated 8th August, 1870. 
After cleaning the wheat in any suitable wheat cleaning hine, the 
inventor subjects it to an operation which he} herein desi ites “‘ tipring 
‘and tailing,” and the a tus which he employs consists of the ordi- 
nary wheat grinding mill fitted with millstones, so modified that, whereas 
the ordinary millstones have a great number of furrows cut down from 
their grinding surfaces, technically called the ‘‘ dress,” the stones for 
tipping and tailing are perfectly = and as flat as they can be, dressed 

skirt, ving no furrows whatever, 





from the “ eye” to the 


a 





2219. O. Reynoups, Debach, “ Thatch-making machinery.”—Dated 10th | and moves in a trough formed of gens haw 
cylinder 


August, 1870. 

This relates, First, to the preparation improved machinery or a) 
ratus of continuous lengths of straw or a: suitable material in taoiies 
or rolls, or of straw mat for thatching corn and hay stacks and buildin 
and for other useful purposes, herein after straw mat. Secondly, 
to imp d hi or apparat or pre such straw mat. 
Thirdly, to an improved apparatus or @ ce for ing the straw mat 
to the tops of stacks, the roofs of buildings, &c. Fourthly, toa new or 
improved broach or thatch-pin for securing the thatch in place, and of an 
improved ladder to be used on the slopes of stacks and roofs of buildings. 








Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
—, = Banks, Cockermouth, ‘ Window sash fasteners.” - Dated 9th August, 


The inventor mounts the knob or handle by which the fastener is 
operated on a vertical stem or pin, which passes completely through the 
movable arm or bolt of the fastener. This pin or stem ie enlarged at 
the base, and is capable of limited movement through said bolt, from the 
underside of which it projects. A corresponding recess is formed in the 
front or catch plate within the bracket, in which the bolt is received 
when the fastening is closed, said recess being preferably preceded by an 
inclined plane, by which the stem, and with it the knob or handle, is 
first caused to rise through the bolt, which is countersunk on the under 
side to receive the base of the stem, the latter being then allowed to 
drop into the recess formed for its reception. The bolt is thus locked or 
secured in the closed position, from which it can only be moved by lifting 
the knob or handle. A similar inclined plane and recess may also be 
provided in the rear or latch plate, to retain the fastener in the open 
position, so as to enable the spring usually employed to be dispensed 
with.—Not proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, é&c. 
2205. W. Ricnarps, Birmingham, “ Fire-arms.”—Dated 9th August, 1870. 

This consists of a guard or cover applied to the upper side of the barrel, 
and extending by preference a short distance towards the muzzle end. 
The guard or cover consists essentially of a semi-tubular piece of wood or 
other imperfect conductor of heat, made on its underside to fit on the 
barrel, and having on its upper side a cylindrical figure or other figure 
s»itable to be grasped by the hand. The inventor prefers to make the 
edges of the guard or cover fit on the edges of the fore part of the stock ; 
or the said guard or cover may be made in one piece with the fore part of 
the stock. When the guard or cover is made separate from the stock, it 
may be attached either to the barrel or fore part of the stock by pins, 
screws, bands, or otherwise, or it may be attached partly to the barrel 
and partly to the body of the gun. A hole is made in the guard or 
cover when it extends to the body of the gun, for the back sight to pass 
through. 

2207. J. Incram. Birmingham, ‘‘ Breech-loaders.”—Dated 9th August, 1570. 

The opening of the breech, the withdrawal of the empty cartridge case, 
and the cocking of the sliding hammer, are effected by ore motion, the 
advance of the sliding hammer causing the breech to be closed and the 
gun discharged. 

2221. C. Gorpon, Goswell-road, London, “ Breech-loaders.”—Dated 18th 
August, 1870. 

The breech bolt is hollow, and contains the discharging bolt which 
carries the needle or percussion piston with its actual spiral spring, and 
also the sear by which the discharging bolt is retained in position for 
fixing until it is released as hereinafter mentioned. The breech bolt is 
placed in the interior of a nibe, or shield, havinga slot in the side, or top, 
or bottom thereof, for the admission of a pin or stud fixed to the breech 
bolt, and by which the latter is connected with the shield. The rear end 
of the breech bolt shield is formed with a ring, which serves as a trigger 
guard, and also as a means of actuating the bolt. The ring or guard may 
be slotted down the centre thereof to form a sight pro j The sear is 
placed in the upper portion of the breech bolt, to which it is pivoted near 
its forward end, such forwa:d end being furnished on its under side with 
a tooth, and having also a project:ng tooth near its hinder extremity, the 
latter serving as a surface of resistance, against which the spiral spring 
by which the discharging bolt is actuated is compressed, so as to retain 
the sear in its normal position prior to discharge. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

2195. M. Hess, Bishopsgate, ‘“‘Legging fastener.”—Dated 6th August, 1870. 
Near the divided parts of the legging and top thereof the inventor 
affixes by any suitable means pieces of metal of the following construc- 
tion, namely, a staple and self-acting spring sliding bolt which locks into 
the eye of the said staple. The staple is so fixed to one _— of the leg- 
ging as to pass through a slit in another part thereof, and at the outside 
of this slit a small spring sliding bolt is affixed, the point of which is 
bevelled or rounded off. so that when the legging is placed on the leg it 
is simply necessary to pass the aforesaid slit over the staple, which will 
force back the bolt through the eye of the staple and thus securely fasten 
the legging on the leg.—Not proceeded with. 
2233. J. Nascu, Berlin, ‘‘ Sewing machines.”—Dated 11th August, 1870. 
This relates to a common shuttle sewing machine, in which the motion 
of the needle is altered while the shuttle operates in the usual manner. 
The motion of the needle is such that while the stuff is being equally 
moved on by the feed bar, alternate motion‘is imparted to the n ie, 80 
that each time it reaches the end of the oscillating motion, either to the 
right or left, it makes one stitch, viz., it passes once through the stuff, 
and the second time close beside it, but each time the shuttle passes 
through the loop formed by the needle. It will be evident that as soon 
as the needle, together with the shuttle, moves on in the way above 
described, an overcast or whipped hem must be produced, 
2240. T. A. Exxis, High Holborn, ‘“‘ Clothes washer.”—Dated 12th August, 
1870. 





The inventor uses only a single roller, and by this means he obtains a 
greater effective pressure upon linen under treatment. The roller may be 

lain or otherwise. At the side of this roller he disposes in the same 
raming a rubber to act upon the linen in a similar manner to the knuckles 
of ahand. By preference this rubber is turned in the form of a beaded 
roller, and so arranged in the frame that as it is worn afresh portion can 
be brought round to the working position.—Not proceeded with. 
2241. J. Lawton, Birmingham, “‘ Bedstead knobs.”—Dated 12th August, 

1870. 


This consists in forming the knob or mount of ordinary delf or china 
clay, and after the same is dry the inventor forms a hole centrally in it 
from the base and worm, or forms a screw thread in or through,the same 
by screwing it on to a screwed metal spindle applied to an ordinary 
lathe, and turns or forms the exterior surface of the mount to the shape or 
design required. The knob or mount thus formed is removed by un- 
screwing, and treated by the ordinary process of firing and glazing, and 
the inventor prefers finishing (when desired) such stead knobs or 
mounts by spinning, or otherwise applying a stamped or raised collar on 
the base of the neck of the same, as on other parts if desired.—Not 
proceeded with, 

2229. T. Penn, Clapham, ‘‘ Regulating cocks.”—Dated 11th August, 1870. 

The object is to regulate the closing of water-closet and other cocks to 
give time for a certain quantity of water or fluid to flow through the 
cock from the time it commences to close until it is entirely shut off, at 
the same time preventing the cock from being injured by suddenly 
jerking it open. This is a by affixing a suitable lever to the 
shank or stem of the cock, made to extend out on both sides of it. To 
one end of this lever is attached a rod of brass, furnished with a piston 
on the opposite end of the rod, and made to work in a tube or small 
cylinder of oil or other fluid, closed at one end and furnished with a 
screwed cap or cover at the other, through which the piston-rod works ; 
this cap is provided with a stuffing-box to make a joint around the rod. 


Class 8,—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, P: ion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

2190. G. DeMaILLy, Argenteuil, France, ‘Making pulp for paper.”—Dated 

6th August, 1870. 

This relates to extracting the filaments of straw and the bark of the 
mul tree, and to converting them into pulp for the manufacture of 
paper. The straw, having been previously cut into lengths of from five to 
six centimetres, is boiled in caustic lye of from one to two degrees for 
about two hours; it is then withdrawn and washed in either hot or cold 
water mixed with about 1 per cent. of sulphuric acid, in order to remove 
the colouring matter produced by the effect of the caustic lye. In _ 
paring the bark of the mulberry tree, a simple water retting will suffice 
when the tree is not green ; or, if it is desi to accelerate the work, it 
may be cut in lengths of from eight to ten centimetres and boiled for a 





uarter of an hour in a sods lye at half a degree, when it may be with- , 


rawn and passed to the machine for converting it into;pulp. 
machine consists chiefly of a grooved cylinder turning round its axis, 


and whose circum- 
ference does not exceed that of yy more than three centi- 
metres, and leaving between them a determined by the nature of 
substance to be treated and the state to which it is to be reduced. 

2191. J. Jonnson, West Hart . “« Paints.” —Dated 6th August, 1870. 

The inventor takes shale and reduces .it to an impalpable powder by 
means of rollers, grindstones, and a machine, w , on being mixed 
with linseed oil or other vehicle, can be ground in the ordinary manner 
— 7 ders. This makes a ent of various tints of 
umber. make (different shades of colour the inventor calcines the 
shale in either of the following ways :—By exposing in an oven or fur- 
nace from one to three hours, thereby making black, or from three to 

ht hours, making dark’and lightumber colours. By firing the shal 
which;readily ignites in its natural bed in the earth, when yellow 
different shades of red are —— Or by mixing on ered 
with water, moulding it into bricks, drying, and afterwards burningthem 
jn on oven or kiln, in the usual manner employed for bricks and tiles from 
eight to eighty hours. 
2201. W. W. Pitkrnaton, St. Helens, ‘‘ Sheetglass.”— Dated 8th August, 1870. 

The inventor employs a tube formed in two or more parts, a portion 
i mounted so as to be — of being turned upon a centre to 
admit the blow pipe. For obtaining rotary motion the above-mentioned 
tube is enclosed within another, also capable of being opened, and to this 
he adapts an axis provided with at ed pinion in gear with another, 
which is driven ; or equivalent means, as by pulleys and bands, may be 

dopt e apparatus, with or without rotary motion, is a by 
radial arms, or by similar means, and the workman can therefore swing 
it as desired, while at the same time a rotary motion may be imparted.— 
Not proceeded with. 

2203. O, CHALANDRE, Paris, “‘ Treating minerals.”—Dated 9th August, 1870 

This invention is based principally upon the property that has bee 
found to possess in a multitude of cases ferric chloride in conjunctio 
with the atmospheric air and water, of attacking with ene the 
metallic sulphides, the metallic allegations of arsenic and of antimony, 
such as pyrites of iron and of copper, blende, plumbago, c’ x 
sulpharsenites of cobalt and of nickel, sulphantimonites of lead and 
silver, sulphide of antimony, and other similar metallic sulphides. The 
reaction takes place at an ordinary temperature as at a higher one. The 
ferric chloride is reduced to a ferrous state, whilst the metals to the 
state of chlorides of iron, of copper, of lead, of nickel, of cobalt, of anti- 
mony, of arsenic, of zinc, of mercury, of silver, some materially soluble 
in water, as the chlorides of iron, of copper, of cobalt, of arsenic, of zinc, 
and slightly that of lead ; others, as the chloride of mercury, becoming 
soluble by surchloridisation ; others, as especially the chloride of anti- 
mony, of silver, of lead, becoming soluble in chloride of sodium or in the 
hyposulphite of soda. 

2204. J. A. Keates and J. F. Aten, Saint Helens, “‘ Metallic alloys.”— 
Dated 9th August, 1870. 

The inventor employs, First, copper in the form or condition of a car- 
bonate or a prepared oxide in a finely divided state. hen an oxide of 
copper is used they prefer to employ the me ge scale (known also as 
‘pickle dust ”) obtained in the manufacture of sheets and other forms 
of metallic copper. Suitable oxides can also be obtained by oxidising 
metallic _— in a furnace, or by calcining the carbonate or sulphate of 
copper. hen a precipitate of —— is used —— to obtain it 
from a solution of chloride or sulphate of copper. en a carbonate of 

g is ployed the i tors prefer to obtain it from the 
chloride of manganese a used in the production of chlorine ; a suit- 
able oxide of ibtained by calcining thecarbonate. Secondly, 
they am mp the above-mentioned copper and manganese for fusing or 
melting by mixing them together with charcoal powder, or dust, or other 


a 














car practically free from iron and silicon. Finely 

ground wood charcoal is preferred. 

2206. E. J. PoweE.t, Birmingham, “ Anti-rust composition.”—Dated 9th 
August, 1870. 

The inventor takes —_ parts of Russian tallow and the greasy matter 
obtained by the distillation of resin oil, and called anti-friction 
grease. He fuses the said tallow and grease together in a vessel hea‘ 
by steam or hot water, and to each 100 lb. of the mixture he adds 2 lb. 
of mercurial ointment and 1 Ib. of lamp black. He first melts and 
thoroughly incorporates the tallow and grease before adding the other 
ingredients, and when the whole has heen thoroughly incorporated the 
composition is either cast into blocks or masses of a convenient size, or 
allowed to cool in the vessel in which it has been made, and afterwards 
retnoved.—Not proceeded with. 

2231. S. Bennett, Dalston, ‘‘ Preparing worts.”—Dated 11th August, 1870. 

The inventor crushes and dresses, but does not grind the in so as to 
remove the husk or cuticle. The meal thus obtained is upon in the 
mash tun by means of rollers or runners, and after the clear wort is run 
off such meal is pressed by any suitable means, whereby a greater length 
of extract is obtained than heretofore, whilst the husk or cuticle of the 
grain is left in a condition fit to be employed in the manufacture of 
paper. By the employment of rollers or runners, or other suitable means, 
in the mash tun, with a small amount of labour the starch granules are 
broken up, and an improved result obtained. After the meal has been 
pressed as above the inventor =— it, and again operates upon it in the 
mash tun, and presses it as before. 

2239. G. H. Goopman, Newington, ‘‘ Treating ores.”—Dated 12th August, 
1870. 

This consists essentially of an horizontal ram, the head or acting face 
being curved and serrated op not vertically horizontally; through 
the head end of the cam there is a hole or boss through which an eccentric 
passes loosely, the journals of the eccentric has its bearings in the sides 
or cheeks of the machine, and is put into motion by suitable gear, giving a 
kind of rolling action to the cam, which at one and the same time performs 
a distinct crushing and grinding action upon the material being reduced 
—Not proceeded with. 


Class 9.—_ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2192. J. MARSDEN, Bolton, “‘ Protecting soldiers.” —Dated 6th August, 1870. 

This consists principally of a series of shields of sheet or plate steel to 
be carried by the men, and so arranged that when in line or other military 
formation the said shields can be placed in front of the men and con- 
nected together so as to form a complete screen or breastwork, the 
shields being perforated, so that the rifles of the men can be passed 
through and fired.—Not proceeded with. 

2194. S. Leon, St. Paul-street, London, ‘‘ Disinfecting, dc.”—Dated 
6th August, 1870. 

This relates to apparatus in which heated air is produced by gas issuing 
from open gas rings, and which is termed ‘* atmospheric gas apparatus,” 
and consists in the use of a cylinder (which is the form of apparatus the 
inventor prefers) composed of fire-clay mixed with other clays suitable 
for the purpose, which cylinder is or may be formed ‘or constructed in 
sections within an open frame of iron, or it may be otherwise constructed. 
The cylinder is closed at the top and open at the bottom in order to 
receive the heat from an open gas ring or rings, the top or cover of the 

linder forming a heat reflector, and the whole of the interior a heat 
c ber. The sections of fire-clay composition of which the cylinder is 
constructed may be corrugated on the inside, so as to increase the internal 
heating surface of the cylinder or heating chamber. 

2196. R. Morton, Stockton-on-Tees, ‘* Multitubul apparatus.”—Dated 
8th August, 1870. 

The inventor forms the improved ap tus of a series of tubes 
arranged vertically or otherwise in a suitable frame or casing. The tubes 
are fixed any convenient distance apart in the two plates which form the 
top and bottom of the casing, which plates are called the tube plates. 
The ends of the tubes at top and bottom icate with separat 
chambers, through which a e isformed between the respective 
rows of the said tubes, in such manner as to cause a continuous flow of 
the liquid to be cooled or heated throughout the whole series of tubes. 
2198. J. Napa, Oxford-street, London, ‘‘ Pipe nozzle.”—Dated 8th August, 

1870. 


This consists in —nains the nozzle for water pipes so that by merely 
turning the cap of the nozzle a single stream of jets, or a rose or number 
of jets, can be adopted at pl and as ci sti may require ; 
further, the nozzle ma arranged to entirely stop the flow of 
water if requisite. This ie accomplished as follows : a vertical plug. which 
can be fixed on any pipe, the part fixed on the pipe being conical-like, an 
ordinary tap, either with holes one above the other or with one hole of a 
suitable size. He prefers to use one hole, as it renders the nozzle smaller 
and cheaper, and in communication with the inside of the plug, which 
is hollow, and stopped on the top, so that the water may pass out of such 
of the holes, or the single hole, as desired. 

2200. J. G. MarsHauu, Holbeck, “‘ Ventilating.”— Dated 8th August, 1870. 

For the purpose of ventilation, instead of exhausting the air as usual‘in 
most of the known ses, the inventor forces it into the chamber or 
place requiring to be ventilated means of a fan or any other suitable 
mechanical apparatus. In — he forces the air through a) 
in the roof or upper portion of the chamber or place to be ventilated, and 
lets it escape through apertures in the floor or lower portion of the 
chamber or . mode of supplying air to the room or chamber to 
be ventila’ is combined with a system of circulation of the air through 
—. which is — the action of the fan or other mechanical ap- 











» 50 as the air from the lower part of the room, and 
us use the same volume of air several times. 
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wm . M. A. Lacomme, Buston-square, “‘ Advertising.” —Dated 8th August 
0. 


The inventor employs apparatus arranged with a combination of 
h tic aud ing lenses, so as to reflect on a magnified scale 
upon a canvas or ground glass screen the advertisements, views, or sub- 
jects represented on transparent slides or photographs on glass. In 
lace of the screen upon which the pictures or subjects are reflected 
ing placed ina large room, or in the interior of a building, to which only 
a limited number of persons can be admitted, according to these improve- 
ments the inventor arranges the screen upon which the luminous disc is 
directed on the exterior or front of a building or structure, before a 
window or other suitable opening entirely cpanel to public view. The 
combined lenses and illuminated apparatus are arranged and operate 
within a room behind the screen or opposite thereto, so that the adver- 
tisement or other subject reflected upon the screen in front of the 
building or structure is prominently exhibited to the view of the public 
passing through the thoroughfare in which the luminous screen is 
situated. 
2208. C. B. Sawyer, Fitchbury, U.S., “‘ Balance elevators.”—Dated 9th 
August, 1870. 

This relates to an yyetties for moving weights, and it may be used to 
move such weights or burdens in any direction, who:her horizontally or 
vertically. It may be applied to use with great advantage as an elevator 
in stores or warehouses for the purpose of raising goods or wares, or 
lowering them from one room to another, and it consists of either one or 
two toothed wheels properly secured upon a shaft, having its bearing 
in one side of a frame or upon a timber, so that the said wheel may 
rotate freely thereon. When two wheels are used they are placed oppo- 
site each other, and any desirable distance apart, each wheel rotating 
upon a separate shaft. 

2212. J. F. Cari, Paris, “ Treating sugar cane.”—Dated 9th August, 1870. 

The cane to be crushed is fed by means of a movable feed table 
worked by a chain connected with it, and operated by a pinion between 
a front pair of rollers, where it undergoes the first crushing or pressure, 
and whence it issues in the form of split flat strips and passes into an 
intermediate horizontal table. Being forced forward by the crushed 
cane behind it, it slides forward upon this table until it reaches another 
pair of rollers, and is, in its course, wetted bya suitable quantity of 
cold water which issues from a spout or vessel above. Havingundergone 
a second pressure under this second pair of rollers, the same operation is 
continued, and the crushed cane being again wetted passes between a 
third pair of rollers, and so on, the number of pairs of rollers employed 
depending upon the extent to which the cane is required to be ex- 
hausted. On leaving the last pair of rollers the crushed cane is received 
upon a table, along which it passes to an endless travelling apron, by 
which it is carried off, being prevented from rising during its passage by 
pressing rollers above. The crushing rollers with their gearing are 
mounted upon a foundation plate, the surface of which is formed of three 
inclined planes, which all lead to the same point, and form a receiver for 
the juice which flows therefrom through an opening in one of its sides. 








In regard to the surveys of the alternative routes for the railway 
from Carwar to the Deccan near Dharwar, the Government of 
Bombay prefer the Arbyle Ghat route, and have issued instruc- 
tions for the completion of the survey from Carwar to Guduk, 
the line between Yellapoor and Hooblee being laid with a view to 
a branch to Bunkapoor. The supreme government accept the 
general conclusion of the local government in favour of the 
Arbyle Ghat route. 

LONDON INTERNATIONAL EXHIBITION OF 1871.—During the week 
ending 25th February, paintings, sculpture, engravings and photo- 
graphy, architectural designs, tapestries, — embroideries, 
designs for decorative manufactures and reproductions; also nearly 
2000 objects of pottery, specimens of woollens and worsted and 
educational appliances, muking in all a total of about 3500 objects, 
were delivered at the Exhibitiongalleries. Foreign objects arrived 
from Belgium, the German empire, Portugal, Russia, Spain, 
Hong-Kong, and Tunis. 

From the report of the Postmaster-General, just published, it 
appears that in 1869 there were 831.914,000 letters delivered by 
the Post-office, and 108,668,000 book and pattern packets and 
newspapers. In 1839, before the reduction in postal rates came 
into operation, the number of letters delivered, including 64 mil- 
lions of “‘ ftanks,” was 82,907,572, or about one-tenth of the num- 
ber delivered in 1869. The gross revenue of the Post-office in 1839 
was £2,346,278, and the net revenue £1,659,509; in 1869, the 
gross revenue was £4,764,575, and the net revenue £1,305,348, 
The Post-office staff and employés of all kinds in 1869 numbered 
26,910. In 1846 there were 1280 money-order offices in the United 
Kingdom, and 4061 in 1869. The amount transmitted through 
the Post-office in 1869 was £19,395,635, including £584,067 sent to 
or received from persons abroad. In 1869 there were 3,854,738 
letters returned, of which 14,932 were posted without any address 
whatever, 256 of them containing money to the amount of £2810 
in the aggregate. Nearly three millions of letters were registered 
in the year. As regards telegraph business, which will come into 
the report for 1870; it appears from another return, that, under 
the Post-office management the number of clerks, messengers, 
miles of wire, instruments, offices, &c., have been greatly in- 
creased. Subjoined is a statement of the figures as they apply to 
the time at which the telegraphs were transferred, and to 31st 


July, 1870 :— 
Companies. Post-office. 
2, 4,913 


Number of clerks .. «2 co co co os 2,514 .. 
= MOSSENZEIS 22 «2 oe oe 1,471 .. 3,116 
Mileage of wire 2. «2 cc co co co co SELSIL op 68,319 
Number of instruments .. .. .. «2 «- 1,869 4,104 
Ps telegraphic offices os «0 2,159 .. 3,907 
Average weekly number of messages. . 120,756 .. 214,028 


The instruments include 2267 single needle, 1191 printers, 478 
Bright’s bell, 106 A.B.C., 33 automatic, and 29 Hughes. 

THE MANCHESTER STEAM Users’ AssocraTion.—The annual 
meeting of the Manchester Steam Users’ Association was held on 
Tuesday, Sir W. Fairbairn in the chair. The report presented 
stated that the number of boilers under the inspection of the 
Association at the close of 1870 exceeded that of the corresponding 
period of 1869 by eighty-one, while the subscriptions in 1870 
showed an increase of £93 over 1869. The guarantee fund stood 
at the close of the last year at £16,504. No explosion occurred 
last year to any boiler under the inspection of the Association, 
and consequently no item for compensation appears in the accounts. 
The number of examinations of boilers made during the year 
exceeds that for 1862 by 899. The numberof entire examinations 
made last year was 1988, which, added to the internal and flue 
examinations, gave a total of 2159. Although no explosion has 
taken place during the past year of any boiler under the inspec- 
tion of the Association, yet the number of explosions of boilers 
not under its inspection realised the annual average of these sad 
—— there having been during 1870 no fewer than fifty- 
one explosions by which seventy-eight persons lost their lives and 
106 others sustained bodily injury. The committee recorded 
with satisfaction the fact that the subject of boiler explosions 
had received a good deal of public attention during the 
past year. The subject of steam boiler legislation would 
doubtless make progress during the session of 1871, and 
the committee hoped that the ultimate result would be the 
establishment of such a system of boiler inspection as would be 
adequate to the prevention of steam boiler explosions, and at the 
same time not interfere unduly with the liberty of the steam user. 
The chairman, in moving the adoption of the report, argued that 
boiler inspection required now to be more exact and careful than 
at any former period, for, instead of the pressure of steam on 
boilers being diminished, it was likely to be increased. He was 
erecting an engine in connection with which the pressure would be 
150 Ib. to the square inch ; it only required a panes form of 
boiler in order to obtain the same security at that pressure as at 
60 lb. or 701b. with an ordinary Lancashire boiler. The report 
pape been adopted, Mr. H. Mason, Ashton-under-Lyne, moved 
a resolution recommending that it should be enacted that every 
boiler in the kingdom should be submitted to periodical inspection 
and that the inspection should be carried out by district steam 
boards to be appointed by the steam users themselves. Mr. C. F. 
Beyer, of Gorton, seconded the resolution, which was agreed to. 
A vote of thanks was also passed to Mr. Hi M.P., for having 


obtained a select committee of the House of Commons to inquire 
into the subject of boiler explosions, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Uncer- 
tainty and uneasiness as to the future: Why—THE ORDERS IN 
HAND AT THE MILLS AND FORGES : The export demandj: The home 
trade—THE FAILURES: What is to follow?—Low PRICES AND 
THEIR EFFECT—NEW WORKS STARTING—PIG Iron : Ironstone— 
CoaL—THE FUTURE MINERAL SUPPLY: Projected explorations— 
How MARCH IS OPENING AS TO THE MISCELLANEOUS INDUSTRIES : 
The branches specitied: The war orders still in hand: Great 
activity in the artistic trades—A CLEVER INVENTION FOR COOKING 
BY GAS: The apparatus described—MEssrs. ELKINGTON’S TRADE 
NAME : Legal proceedings to protect it— BIRMINGHAM AND TRADE 
MARKS. 

To-pay (Thursday) in Birmingham, as yesterday at Wolver- 
hampton, no little excitement was observed on nearly every hand 
arising out of the very remarkable phase of modern history now 
developing itself in France. Its effect alike upon finance and 
upon manufactures seems so uncertain that every one appeared to 
desire to know what were the views entertained by another. Dis- 
cussions of this class almost superseded trade negotiations. The 
result, however, was inconclusive and unsatisfactory, and mem- 
bers of the trade separated with hardly any more ‘definite views 
than those with which they assembled. 

The business done had reference in most part to finished iron 
required by the galvanisers and by the bridge and girder builders. 
The first are doing almost a fair average trade ; the others are 
not anything like in full swing, but they are looking for a much 
better demand shortly, as there is a large amount of work on the 
eve of being given out. How far, however, these anticipated 
transactions may be interfered with by that which is yet to trans- 
pire in Paris and in the money market is a question of much 
gravity. 

The merchants are not buying very largely, the manufacturers of 
hardware who are engaged in a small line of business, and who 
usually constitute the customers of those merchants, being but 
indifferently occupied. 

Orders are coming to hand from Canada and from the United 
States, but with less freedom than would have been the case if 
there was no longer any uncertainty as to the Continent of Europe 
and the war between France and Germany. The purchases for 
Canada in particular are under what had been looked for. A little 
more iron is going out to Australia and New Zealand, but India is 
taking hardly anything. 

The works are not better employed than they were at this time 
last a Four days a week must be taken as the average all 
round, 

The failures of Messrs. James and George Onions, of Dudley 
Port ; of Mr. Samuel Hingley and Co., of Corbyn’s Hall ; of 
Messrs. Vernon and Co., of Dudley Port; of Messrs. Fanshaw and 
Yorston, of Tipton; and of Mr. Fanshaw, of the same place, will 
soon become things of the past ; but there are a few firms of no 
great standing who are selling iron at very much under “list,” 
notwithstanding that they have to pay the same rate of wages as 
their competitors, who demand orthodox quotations. It is true 
they have not so wuch to pay for their raw material ; but their 
advantages in a monetary sense will not enable them to buy at 
rates available to firmsof greater standing. There is, therefore, a 
little uneasiness now and then expressed, but it is not thought that 
there is much ground for oauiee. 

Whilst some firms are stopping, and gloomy apprehensions are 
finding utterance by men who are not proue to Took upon the silver 
lining of the passing cloud, it is satisfactory to note that new 
works are being started, and started under conditions that lead to 
a tolerably confident expectation that they will be successful. 
The remark relates not to the iron trade alone, but likewise to 
other industries which the promoters believe can be carried on 
with more profit in the Birmingham and South Staffordshire dis- 
trict than in any other. Of these evidences of progress here I 
shall have more to say by and by. 

Pig iron is changing hands only slowly just now. 
samples keep strong, with a tendency to rise. 

Stone sells freely in every case in which the quality is good. 

Coal is in quiet request at the works, but there is an active 
demand out of the district. 

The information as to the deposits now existing in Staffordshire 
continues to possess a character most assuring as to the future. 
What is believed to be the truth will be made known on Monday 
at a meeting of the South Midland Institute of Mining, Civil, and 
Mechanical Engineers, when a project will be unfolded for proving 
deposits, a concession for 1000 acres having been obtained from 
the chief landed proprietor (who is a peer) in the locality espe- 
cially under notice. 

March is opening fairly in the general industries peculiar to this 
district. The trade with foreign countries is, with few exceptions, 
quiet ; but it is improving with the breaking up of the frost. At 
the same time there are other export markets that are unaffected 
by seasons to which comparatively few goods are now being 
forwarded. 

This is notably the case in respect of the East Indies. That 
market, like South Australia, has been overdone not a little. 
There has been too much consignment, with the consequent re- 
sults—failures. No great dealof this is bruited in the public 
prints, yet business men having to do with our eastern dependency 
are only too well aware that this is so. There has recently been 
mere compounding by East Indian merchants and traders having 
to do with the metal industries than for a long time past. 

South America is more than fair, but hardly so good as could 
be well desired. Here, however, the prospects are more cheering 
than they are in respect of India. 

The United States and Canada are buying, but not yet to any 
very considerable extent. 

At home Scotland is looking up and Ireland bids fair. London 
was never so full at this season as now; but at no corresponding 
period was there so little doing. Government orders for military 
requirements are affording much work. The provinces are best in 
the cotton and woollen districts, with a spice of revival in the 
towns which usually depend for their activity upon their visitors, 
alike on the sea-shore and at the inland watering places. Some 
rural centres are likewise beginning to encourage the travellers 
who are now calling upon them. 

As to the respective branches, it has to be noted that the gun- 
trade is well to do in the rifle department. Some orders for 
France closed this week ; but others for Chassepots extend to the 
close of this month. The two Government factories will be busy 
for a long time on new goods and upon conversions. 

All metal wares affected by a time of activity at the War-office 
and the Admiralty are still in excellent demand. 

Jewellers and the fancy ware departments are all ror busy, 
owing chiefly to the closing, it is presumed, of the Paris shops in 
particular, in which such wares are turned out and severely compete 
with the Birmingham articles. The electro-platers are better. 

The oilinpalile keep fairly employed on yellow metal work. 
So, too, the wire mills, 

The chandelier and lamp firms are getting quiet, but the brass 
and best bedstead firms are fairly off for orders. Common bed- 
steads are busy. 

Some of the heavy machine-casting and the roll-turning esta- 
blishments are in less activity now than before the new year set in, 

Considerable quantities of riveted work, to be used in roofing 
in warehouses and the like, is going hence to home markets chiefly. 

The galvanisers are better off for orders now than they have 
been for some time past. A few more orders would make some of 
them quite busy. 

The chain and hand-nail makers are doing a better trade ; some 
of them are busy on first-class Government work, 


Foreign 


SSS 


Some of the anvil makers are well to do; and certain of the 
forge nail makers report themselves busy, whilst others complain. 

The edge tool makers are fairly occupied upon the cheap goods 
required chiefly by the South American planters. 

The hollow-ware founders experience a good inquiry for stable 
fittings, and are getting better in the culinary departments. 

Amongst the lockmakers, those who do the first-class work are 
best off, but they are doing only part work. The makers of cheap 
locks of large sizes are pushing a trade with goods of only an 
inferior kind. They are offering them at prices at which it is 
impossible that hardly anything better than an imitation lock can 
be produced. The closing of the German market has sadly inter- 
fered with the very cheap and small locks, which, though very 
low in price, really answered the uses to which they were put. 
In this branch, which is usually very busy, there is now very 
little being done. 

Blank castings, chiefly of keys, are likewise in poor but im- 
proving request. The new goods are going chiefly to North 
Germany. Small malleable iron castings, used principally by the 
builders, are only a little better called for. 

The japan and tin-plate industries are doing only a quiet trade 
in other than those goods which are needed to finish up orders 
that during the earlier part of February and throughout January 
were affording so large an amount of employment to the tin-plate 
workers in particular, and that were destined for the use of the 
French armies. Makers have applied to the London representa- 
tives of the French Government to be allowed to go on making up 
to a later date yet to be fixed; but the authorities will for the 
present content themselves with what they have already ordered. 

The japanners are experiencing an excellent demand for travel- 
ling boxes, in which the business done increases yearly, and is 
especially marked just before the time for holiday migration. 

A few novelties in the japan and tin-plate line are now being 
shown by the manufacturers’ representatives, but they are not 
numerous. Attention continues to be given by inventors to appa- 
ratus for cooking. Captain Warren’s inventions went off remark- 
ably well last season and the season before, and they are still sell- 
ing. These have reference more to the application of steam than 
to dry heat. Inventions of the latter class seem now to receive 
most consideration. Gas ranges are plentiful. What, however, 
has long been wanted is a simple apparatus by which a single 
joint can quickly be cooked, the heat obtained by simply putting 
on a flexible tube to a gas burner, and the whole being put out of 
the way in a brief period. Such an oven or roaster is now being 
produced in this district, and it will soon be brought into 
the market. I have seen the samples that have yet been 
produced, and I am of opinion that they will be found to take 
wonderfully in large centres of population. They are capable of 
being made to cook either a steak, a fowl, or a haunch of mutton, 
all with equal ease; and at so a a rate as, that taking the 
price of London gas as the basis, the last-named joint can be 
roasted at a cost of less than a penny, so far as it relates to the 
gas required. Without entering into a complete detail, I may 
simply say that the machine is hardly more than an enamelled 
dripping-pau with a dish-cover over it. An ordinary burner is 
made to come up inside one end of the pan, surrounded by a 
chimney of sheet-iron, which sits somewhat like a chimney-glassof 
an argand burner, but is oval in shape to suit the flame. By the 
free admission of air at the bottom of this chimney the combustion 
is made complete. When the joint has been placed on a movable 
wire rack in the pan the gas is turned on and the cover is placed 
over the whole ; the cook has then nothing to do but to turn the 
joint once or twice, and it may be basted. Thus a man may cook 
his own luncheon in his office, or restaurants may have rows of 
them, and may supply hot joints to any number of customers—all 
beirg done without the use of either costly or elaborate apparatus, 
and at a price hitherto altogether unattainable. 

Messrs. Elkington, the famouselectro-platers, of Birmingham, and 
of Regent-street and Market-street, London, have commenced 
proceedings in the Court of Chancery against Mr. Thomas Hands, 
also of Birmingham, for having had put upon a number of electro- 
plate knife blades the words ** Elkington, Bond-street.” The dis- 
covery, it was stated, was made througha person named Wood 
having called upon Messrs. Elkington and stated that he was 
making knife blades for them. It then transpired, according to 
the case of the plaintiffs, that Mr. Hands had written to Wood for 
knives so stamped, at the same time remarking: “‘ As regards the 
name on the knives you are not aware, we presume, that no such 
firm as Elkington, Bond-street, exists, and no such cutlers, but if 
you are at all afraid don’t do them. Stokes, of Sheffield, supplies 
grosses with his name.” The Vice-Chancellor characterised the 
proceedings as another instance of ‘the tricks of trade,” and said 
he should himself have been misled by the stamp, for although 
he knew that Messrs. Elkington had an establishment in Regent- 
street, yet he did not know that they had one in Bond-street, and 
he granted the order asked for. The defendant was not repre- 
sented during the application, but he has since explained to the 
public that this was so because he had not had sufficient time 
given him by the plaintiffs’ solicitors to get up affidavits on his own 
behalf ; and he desires the public to withhold their judgment. 

In connection with this matter it may be noted that Mr. J. 8. 
Wright, the chairman of the Birmingham Chamber of Commerce, 
is moving at the meetings of the Associated Chambers of Com- 
merce, now being held in London, for the establishment of a 
registration of trade marks. Such a registration the Chamber 
held would promote the security of title and lessen the expense 
and uncertainty of litigation, and they desire that such registra- 
tion may be essential to the validity of title to the exclusive use 
of any mark. The system, it is urged, works well in Sheffield, and 
it is argued that it should be extended to the country at large— 
for it would contribute more than anything else to the improve- 
ment of manufactures, no maker being likely to put a trade mark 
to abad article. It was ultimately arranged on the suggestion of 
Mr. Whitwell, member for Kendal, that the Associated Chambers 
should preparea bill on the subject for the consideration of 
Parliament, supposing that after a deputation had waited upon 
the Government the latter were not prepared to bring in a bill. 

The shareholders of the Hendoll Slate Company, at their meeting 
in Birmingham on Tuesday last, resolved to wind up the concern. 
The business has been altogether an unfortunate one as a joint 
stock undertaking. It has lasted five years as such, and now 
further profit without a considerable additional outlay has been 
rendered impossible by reason of a fall of some thousands of tons 
of rock, 





SouTH KENSINGTON MusEUM.—Visitors during the week ending 
February 25th, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 14,286; Meyrick and other 
galleries, 2494 ; on Wednesday, Thursday, and Friday (admission 
6d.), from 10 a.m. till 5 p.m., Museum, 2471 ; Meyrick and other 
galleries, 170; total, 19,421; average of corresponding week in 
former years, 12,145, Total from the opening of the Museum, 
10,204, 436, 

THE committee appointed to inquire into the employment of 
officers of the Royal Engineers in civil departments of the State 
mention in their report that the proposal to establish a separate 
Government college to train young men for service in the engineer 
branch of the Indian Public Works Department will have an im- 

rtant, and possibly an injurious, effect on the Corps of Royal 

ngineers and on the future supply of engineer officers for civil 
employment in India. The committee are therefore of opinion 
that the establishment of the proposed college becomes an imperial 
uestion of great importance, and they would urge that before 
nal steps are taken to give effect to that proposal it be dered 
whether the existing educational establishments for the Royal 
Engineers may not, with advantage to the military and civil ser- 
vices, and with economy to the public, and to the Indian Govern- 
ment, be utilised for the object of ting the d ds of the 











Indian Public Works Department. 
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WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Little improvement to be noticed: The question 
of peace: Improvement now sanguinely anticipated : The aspect of 
the trade bright, and activity setting in: Increased animation in 
the finished iron departments: United States contracts and 
adwices: Canadian purchases: Prospects of the Russian trade: 
A good inquiry expected to spring up for the East: The Black Sea 
Conference a drawback to the trade —THE HOME TRADE: A better 
feeling evident -THE TIN-PLATE TRADE—STEAM AND HOUSE COAL 
TRADE--THE PENTRE COLLIERY EXPLOSION. 


Ir must still be said that very little improvement is to be noticed 
in the iron trade in this district, but at last the great anxiety of 
buyers and makers in regard to the question of peace is relieved. 
The improvement in the trade which has so long been looked for 
is therefore now sanguinely anticipated. In another week or two 
there might be an appreciative change, but it is somewhat too 
early yet to observe any considerable tendency in that direction. 
Still, as remarked for some two or three weeks past, the aspect of 
the trade generally is brighter, and a little more activity is 
perceptibly setting in. ° Lond 

In the finished iron departments animation has fairly increased 
as compared with a few weeks ago. Some of the large establish- 
ments of the district are now pretty regularly employed on rail 
contracts for the United States, several thousand tons being ex- 
ported each week from the various local ports. Advices are also 
Somewhat more encouraging, and there is again reason to believe 
that there will be a large demand for railway and other iron on 
account of that country. Purchases continue to be made for 
Canada, but so far rather sparingly ; still there are indications of 
more extensive specifications coming to hand. 

Perhaps about the most difficult question now to answer is that 
as to what Russia will do. The termination of the war between 
France and Germany will probably result in bringing eastern 
buyers of manufactured iron into the markets, and the expecta- 
tion is that a good inquiry will gradually spring up in that 
direction. Possibly, such inquiry might take place with 
but little or no delay, but it is more than likely that a little 
time will be taken up in placing business on a firm footing. It is 
gratifying to find, however, that some orders are already in the 
markets, and more are likely to follow. But the fact that the 
Black Sea Conference is not yet over is to some extent a drawback 
tethe trade. Russian buyers still evince iderable cauti 
in their negotiations, and it is difficult to say when a renewal of 
that connection with Muscovite purchasers, which was so beneficial 
to the district in the early part of last year, will again be 
experienced. Some orders on Russian account are in the market 
it is understood, and strenuous efforts will be made by Welsh 
makers to secure a fair proportion for the district, but it must be 
admitted that prospects in this respect are scarcely so encouraging 
as might be desired. 

There is evidently a better feeling in home business, some of 
the local railway companies being about to enter into os 
transactions. There continues a tolerably good demand for bars, 
am, &c.; and the sale of pig isif anything increasing. Makers 

ave very justifiably used every endeavour to improve quotations 
this week, but so far with little success. 

The tin-plate trade remains quiet, scarcely any new feature 
presenting itself for comment since last wee 

In the steam coal trade business has improved considerably, 
inquiries on French account being tolerably numerous. Now that 
the peace negotiations are concluded it is expected that large 
clearances will again made to the French markets, which 
together with the fair demand from the distant foreign coaling 
stations, &c., will cause this branch of trade to become more active 
than for some time past. Prices are, however, very low, and, unless 
higher and more remunerative quotations can be obtained, the 
trade will remain in an unsatisfactory position. House coal pur- 
chases show a slight falling off, the time of year being again near 
when those qualities begin to be in limited request. 

The district has been terrified with another distressing colliery 

explosion, by which forty human lives have again been sacrificed. 
The Rhondda Valley, where the echoes of the great catastrophes 
of Ferndale and Cymmer are scarcely hushed, is again the scene. 
During the night shift of Friday last an explosion of fire-damp 
occurred in the Pentre Pit, which resulted in the death of forty or 
more men and boys, and the almost absolute destruction of the 
colliery. The pit is the property of the firm of Kelly, Cory, and 
Ware, of Cardiff, of which Mr. Kelly is the managing partner. 
It is about 200 yards deep, and the 2ft. Qin. seam is 
the one chiefly worked, this seam yielding what is known 
as the famous Welsh steam coal. About 200 men are usually em- 
ployed in the pit, but during the night shift scarcely a fourth 
of that number are at work, otherwise the loss of life on this occa- 
sion would undoubtedly have been more extensive. Not one of 
those who were at work on Friday night, itis said, came up alive. 
The workings extend north and south, the latter being not more 
than 400 yards in extent from the bottom of the shaft, and in this 
part the explosion is supposed to have originated. As has been 
generally the case in such disastrous accidents, the cause is quite 
unknown, it is believed thata ‘‘blower” came in contact with a naked 
light, which one of the unfortunate men must have displayed. It is 
difficult to conceive, however, that a mere blower being ignited 
could have resulted in such violent and destructive consequences, 
the workings being shattered almost beyond recovery, and even the 
shafts being extensively damaged. The most skilful engineers of 
the district who have visited the colliery since the explosion have 
freely designated it one of the most violent that have come within 
their knowledge. For a time the after-damp was so overpowering 
that to penetrate the workings was utterly impossible. Two young 
fellows who attempted to go down a short time after the explo- 
sion were suffocated. Exploration has been extremely difficult 
ever since, notwithstanding that the organisation under Mr. T. 
E. Wales, the Government inspector of mines for the district, has 
been most complete. Mr. Wales arrived at the pit on Saturday 
afternoon, and has been indefatigable in bis exertions ever since. 
He has appointed Mr. Herbert Kirkhouse, Mr. David Evans, and 
Mr. Davis to take charge of the collieries until the remainder of 
the bodies are recovered. Only twenty of the bodies had been 
recovered up to Wednesday, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTcH PIG IRON TRADE—EXPORTS AND IMPORTS OF PIG 
InON—THE MALLEABLE IRON TRADE—TERMINATION OF THE 
DISPUTE—NEW IRON WORKS--SHIPBUILDING ON THE CLYDE— 
Messrs. JOHN ELDER AND Co.’s NEW WORKS—MEETING OF 
FAIRFIELD ASSOCIATION. 


THE Glasgow pig iron market has improved appreciably within 
the last few days, owing doubtless to the hopeful aspect of 
the peace negotiations and the demand which may in consequence 
be expected from the Continent. A week ago the price of 
warrants averaged 52s. 3d., now there is a strong market at 
52s, 104d. cash and 53s. 1d. one month. No. 1, g.m.b., 53s. 3d.; 
No. 3, 52s. 6d. 

The exports of pig iron continue good. For the past week they 
were 8582 tons, which, as compared with the corresponding week 
of last ,year, show an increase of 1684, There is, however, a 
decrease in the imports of Middlesbrough pig iron into Grange- 
mouth, there being only 720 tons for the week, whereas there 
were 1210 tons during the same period last year. The strike in 
the malleable iron trade accounts for this. A goodly quantity of 
Se pig iron is now used here to mix with Scotch pig 
iron for puddling purposes ; but as the puddlers in general have 
been idle for some time the consumption has fallen off considerably. 
As intimated in last report, the dispute in the malleable iron 








trade is about ended. Towards the end of last week there were 
indications that the battle had only been partly fought. Ata few 
of the works the men had not returned, evident ly by common 
consent and preconcerted arrangement. e masters saw at once 
that the intention of the men was to make victims of certain of 
the works, those who had resumed meanwhile supporting 
the others engaged in the contest. To meet this mode of warfare 
the ironmasters agreed to take joint action, and they unanimously 
resolved that aes the men at all the works went in during 
this week they would lock them all out by ne. This 
threat seems to have had a wholesome effect, for this week a num- 
ber of the workmen unexpectedly announced their intention of 
accepting the masters’ terms, and in most cases they have now 
actually resumed at the reduced rates, Until th tional meeting} 
of the men are held, however, it will not be accurately known to 
what extent the struggle has terminated. The collapse of the 
strike may be due in a great measure to the small strike allowance 
which the union men have received, for instead of 10s, per week, 
which was the rate fixed by rule, they have received only a weekly 
allowance of about 1s. each. 

There is at present a good demand for all kinds of plates and 
angle iron used in shipbuilding ; but in consequence of the dispute 
orders in considerable quantity have been sent to the North of 
England. Prices of makers’ iron range from £7 5s. to £7 10s. 

er ton. 

. Operations have been commenced at Motherwell for the erection 
of extensive new malleable iron works on the Dalziel estate by 
Mr. Colville, late of Coatbridge. It is reported also that Messrs. 
Ferguson and Company have purchased the site of the old Omoa 
Ironworks, and some of the adjacent land, it is supposed with 
the intention of erecting furnaces, the railway into the old works 
being very convenient for transport of material. 

Shipbuilding continues exceedingly good, and new contracts are 
being closed almost every day. The Clyde Shipping Company 
have contracted with Messrs. Lawrie and Company for the build- 
ing of a large screw steamer to be employed in the Cork and 
Waterford trade; and Messrs. Barclay and Curle have been en- 
trusted with the construction of an iron vessel to register about 
1500 tons, and to be employed in the East India trade. There 
have been a good many important launches during the past week. 
It may be mentioned that Messrs. Simons and Company have 
again launched an iron dredge hopper steamer, which is intended 
to operate at Barrow-in-Furness. It is duplicate in arrangement 
to the twelve similar steamers which this firm have constructed for 
the Clyde trust, the Government works, and elsewhere. 

A notable example of the progress of iron shipbuilding on the 
Clyde is furnished by the works of Messrs, John Elder and Co., 
Fairfield. It is little more than ten years since this firm com- 
menced as shipbuilders in a small yard at Govan. Four years 
later they purchased fifteen acres at Fairfield, where all the neces- 
sary buildings and appliances were erected for the execution of 
marine architecture, and shortly after another large tract of ground, 
adjoining the yard on the west side, was purchased for farther 
extending the business ; and when all the erections now in progress 
are completed this establishment may justly be considered the 
most extensive private shipbuilding works in the world, as the area 
of ground covered or possessed by the works extends to something 
like seventy acres. 

Hitherto Messrs. Elder and Co. have been obliged to take their 
vessels up the river to be engined, but recently they have built at 
Fairfield, close to the building yard, an engine shop of quite 
colossal proportions. It measures 296ft. 4in. by 293ft. 10in., 
while the height of the building to the top of the walls is about 
50ft. The principal feature of the interior is a series of galleries, 
six in number, each 30ft. wide by the entire length of the build- 
ing. In the spaces between the galleries there will be three tra- 
velling cranes, each spanning 514ft., and traversing from end to 
end of the building. Some splendid machines of the most modern 
and massive construction are being erected in the works, Three 
engines, each of 20-horse power, will drive the gearing. 

A large smithy is in course of construction near the engine shop. 
It measures 273ft. 10in. long by 102ft. wide and 23ft. high to the 
top of walls. It is to be fitted up with a rack capable of holding 
about 500 tons of finished iron bars, and accommod tion is pro- 
vided for about 100 smiths’ fires. This large establ': :ment will 
stand prominent among the wonderful sights of this great metro- 
polis of industry. 

At a meeting of the Fairfield Engineering Association Mr. John 
Sanderson opened a di ion on “ Rotary Engines,” which he 
illustrated by a number of sketches. There was afterwards an 
interesting discussion on turbines. 

Messrs. Grant and MacDonald, contractors, Inverness, are the 
successful offerers for the extensive additions about to be made 
to the Commercial Docks at Leith. The work is to cost £12,000. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


NEW STEAM SHIPPING COMPANY AT BARROW-IN-FURNESS—LIVER- 
POOL PUBLIC COMPANIES: The National Steamship Company 
and the War—SHIELDS, &C., STEAM SHIPPING MATTERS— THE 
NoRTH-EASTERN RAILWAY AND ITS STAFF — MECHANICAL 
MATTERS IN West YORKSHIRE—SALFORD IMPROVED INDUS- 
TRIAL DWELLINGS CoMPANY, LIMITED—NorRTH-EASTERN RalIL- 
way: Ryedale line— STATE OF TRADE: South Yorkshire: 
Sheffield : Rotherham. 

A NEW company has been projected for running steamers between 

Barrow-in- Furness and India, China, &c, The capitalis proposed 

to be £500,000, in 500 shares of £1000 each. Of the 500 eos the 

Duke of Devonshire, who has a large property in Furness, has 

taken twenty-five. 

The Liverpool Gaslight Company has declared a dividend at the 
rate of 10 per cent. per annum, At a recent meeting in Liverpool 
of the National Steamship Company, Limited, it was stated that 
the company had done during the last six or seven months of 1870 
the largest amount of —— trade which had ever fallen to its 
lot. This was caused partly by the war on the Continent, which 
compelled the withdrawal of two large lines of steamers, thus 
diverting the carriage of a large quantity of goods to the company. 

At the half-yearly meeting on Friday of the Shields Steam 
Shipping Company a dividend of 24 per cent. was declared. Messrs. 
Doxford and Sons, of Pallion, have launched a large steamer 
named the North Eastern for a new firm in Newcastle. Messrs. 
T. and W. Smith, of North Shields, have launched the Dunston- 
borough for Messrs. W. Johnson and Co., of North Shields. 
Messrs. C. Mitchell and Co. recently completed a steamer for 
Messrs. H, Edwards and Co., of South Shields, Steamers 
have either been launched or are still building for the 
following firms:—Messrs. J. Robinson and Ce., of North 
Shields (built by Mr. J. Laing, of Sunderland); Messrs. T. Charl- 
ton and Co,, of North Shields ; Messrs. Nelson, Donkin, and Co. ; 
Messrs. Watts, Millburn, and Co.; Mr. Kelso, North Shields ; 
Messrs. H. Adamson and Co., North Shields ; Mr. Septimus Mil- 
burn, Mr. Shotton, North Shields ; Messrs. Lowes, Cleugh, and 
Co., North Shields ; Messrs. Hough and Co., North Shields ; 
Messrs. T. Knox and Co., North Shields, &c. 

Mr. Godfrey Smith has been appointed traffic manager for the 
northern division of the North-Eastern Railway, in succession to 
Mr. Usher, deceased. Mr. Smith for many years past has been an 
official of the North-Eastern Company at Hull. 

The Bowling Iron and Steel Company propose to put an addi- 
tional furnace in blast. On Friday a trial was made at the Boyne 
Engine Works, Leeds, by a small locomotive which Messrs. 
Manning, Wardle, and Co. have made to run upon an 18in. gauge 
railway in Woolwich Arsenal. 

The first general meeting of the shareholders of the Salford 
Improvement Industrial Dwellings Company (Limited) was held 





{ 


on Monday. The —— presented stated that the company was 
proceeding with buildings, involving an outlay of capital to the 


| extent of £8839, the contract having been let to Messrs. Neill and 


Son, Strangeways. Including land and other expenses, the total 
expenditure on capital account would be carried to £11,000, but a 
return at the rate of 44 per cent. per annum was anticipated. 

On Monday the first section of the Ryedale Railway, from 
Helmsley to Gilling, was inspected by Mr. Builey, mineral manager, 
Mr. Wilson, goods manager, and Mr. Christison, passenger super- 
intendent of the North-Eastern Railway Company. The Helmsley 
line is approaching pletion, and is expected to be opened in the 
course of the summer. The line is also staked out to Kirby Moor- 
side and Pickering, and contracts for the works will be shortly let. 

A fair business has been doing at the South Yorkshire iron- 
works in plates for shields and ships, and the rail mills 
continue well employed. The foundries are also doing rather 
more. Rather more steam coal is being sent to Hull, the 
steamers between that port and Hamburgh and Rotterdam having 
commenced running for the season, A large quantity of coal and 
coke is being sent into North Lincolnshire, where some additional 
furnaces have been put in blast. The demand for railway matériel 
has been increasing of late at Sheffield ; Bessemer steel rails are 
especially in request. Government contracts for war matériel con- 
tinue to afford a large amount of employment. The iron trade of 
Rotterdam and the surrounding neighbourhood continues to dis- 
play a large measure of activity. Large quantities of puddled 
steel-headed rails are being produced. <A large quantity of cast 
iron shields are being made for the home Government by the Park- 
gate Iron Company; patent tires, wheels, axles, &c., continue in 
good demand. 


PRICES CURRENT OF METALS AND OILS. 
1871, I 









































1871. 
20d 228 4! ;Z2ea £284. 
Copper — British — cake || Steel, Swedish faggot 0 0 0.. 00 
per ton..... 0 0..74 0 0) TEAR cevccccccscvcces i410 0..15 0 6 
Best Selected 75 0 0.76 0 0} Tin, Banca, per ton. 611 0..0 00 
Sheet...... . 0 0..79 0 0 ights, fine—cash 610 0..0 4 0 
Bottoms ..........--|80 0 0..8' 0 0 For arrival .... '}670..690 
Australian, perton ..|73 0 0..7510 0 English blocks .. 612 0..0 60 
Spanish Cake ....... 0006.00 0 Bars 613 0..0 60 
Chili Bars ......+++6 6510 0..67 0 0 616 0..0 00 
Do, refined ingot .. |71 0 0..73 0 0) 
Yellow Metal, per lb. .. | 0 0 €}.. 0 073 130.160 
Tron, pig in Scotland,ton | 212 104 cash. -|/| 000.000 
Bar, Welch, in London} 7 0 0..710 0} -}/190.181 © 
Wales.| 6 7 6.. 6123 6 -|000 000 
Staffordshire; 715 0..8 5 0) | 0 7 0..018 0 
Rail, in Wales ...... 67 6..610 0 015 0..016 8 
Sheets, single in Lond.| 9 5 0..10 5 0 3 00..0 00 
Hoops, first quality ..| 515 0..9 5 0 - 3 00.000 
Nailrods .. -|7 7 6.715 0 - $4 0 0..84 5 0 
-| 915 0..10 0 0) 36 0 0..57 0 0 
W100 0..17 13 6 - 300.000 
- | 1910 0..1913 6) - 3 00..000 
-|18 0 0..18 5 0 -Boo.m oe 
- [1810 0..19 0 0} - 4910 0.000 
2010 0..21 0 410 0..0 00 
1915 0..2010 0 310 6..000 
-|27 00000 32 00..0 0 0 
-1000.00 0) 4510 0..46 0 0 
eee 000.000 jrown .. 400.000 
Quicksilver, per bot ....|11 7 6..0 0 0!| Foreign pale -/48 00.49 086 
Spelter, Silesian, per ton|17 12 6..18 0 0, Brown ~;4 00.000 
English V&S ......|18 5 0..1810 0 | eeee oe +|70 0 0..72 0 0 
Zinc, ditto sheet........|24 0 0..2410 © || Tallow .............--./365 0 0..0 00 
1871. 1870, 1871, 1870. 
Per load £52 68| £8 £ «|| Ber losd— Z2e2un 454 
Teak «..++++++++++012 10 1310} 11 511 15/ Yel. per reduced C. 
Quebec, redpine .. 315 415) 315 415 a 18 019 10 18101910 
ellowpine.. 455 0)40650 do, .. 121513 10 18 01316 
8t. John’s gga 3 4 : ee ‘ 7 Ante, yellow.. : _ 1310 10 10 1210 
oak, white.. etersburg, yel. 13 5 110 1210 
ais - 315 5 0} 315 415) Finland .... - 7080687 8 
45 415] 4 5 5 5| Memel..... 
-0 0 0 0] O O O O| Gothenburg, ye 0 
-5 5615\|¢ 565 0 
- 912 410) 32 & 4 0 | Geffe, yellow ...... 010 
-3 0 4 5) 2 5 8 10/| Soderhamn........ 09 
.8 5 310 218 3 3|| Christians, por | 
-2 5 215| 32 2 319| 120% bys by 9410 01910 10 012916 
405 5) 310 60 Eo] nobis | 
405 5| 4 5 6 0} Deck plank, Dnt. 
0000/0000) perdnan..¢ 9990 OOD 
2 0 5 0| 4 O 6 0 Staves. per standard M, | 
& Peter's 5 0 510) 6 O 6 5 Quebecpipe ...... 75 07710 65 0 6710 
— ghee gr Ey moni Vas puncheon .. 22 024 0 18 019 0 
ebec, wht, spruce 0 0 ic, Crown... 
Se Jokuwhtspruce 191014 0/19 015 0 Pipe ....«..,/270 018001400150 0 





WEEKLY CHEMICAL, MINERAL, AND METAL 
REPO 


(From J. Berger Spence and Co.’s Circular.) 
MancuesTerR, February 27th, 1871. 

THERE is continued firmness in the chemical market. Orders coming 
to hand, however, are not very numerous, but with the prospects of 
peace and the re-opening of the continental ports, there is every pros- 
pect of manufacturers being busily engaged for some time forward with 
the execution of orders already in hand. Bleaching powder is still ve 
scarce however , with peace the demand for this article will dimini 
considerably ; and as a good quantity is thought to be in the hands of 
speculators it is likely the price will besomewhat reduced. Muriates are 
unobtainable on the spot, but with Hamburgh now open there will soon 
be a plentifulsupply. American demand is not so active, and advices 
from Canada report, as is usual for the season, a dull business, although 
there were prospects of an early resumption of spring trade. The 
exports from Liverpool are not quite up to an average on the whole, but 
those of caustic soda and soda are favourable. Home demand 
maintains a tolerable degree of activity. In minerals generally the 
market is very brisk. lronstone is in improved demand, and in some 
instances higher prices have peen paid. The principal event in the metal 
trade has been an advance of £3 per ton on smelters’ list prices for 
English copper. Scotch und Middlesbrough pig irons are selling freely, 
and makers of the latter are indisposed to sell for forward delivery 
except at a considerable advance on present prices. Tin is drooping and 
its value is nominal. A large business is doing in lead, and prices seem 
likely to go higher. A slight improvement in spelter, but sales limited. 

Soda.—Cream caustic unchanged, at £12 5s. to £12 10s.; white; sixty 
per cent., £15 10s. Soda crys easier, at £4 7s. 6d. to £4 10s. Soda 
ash firm, at one penny and 15-l6ths to 2d. Bi-carbonate, £11 to £11 
lUs. Salt cake, £32s, 6d. Glauber salts, £3to £3 2s. 6d. Bleaching 
powder for present delivery, £11 to £11 5s. is asked, and for forward, 
£10 to £10 5s. 

Nitrate of soda,—Continues steady at £15 10s. 

Potash.—Muriates: Eighty per cent. is without material change ; prices 
Soaianp £10 to £10 5s. Prussiate: yellow, 1s. 1d. ; red, Is. 11d. 

2s. 
an limited inquiry. Foreign, 27s. 6d. to 30s.; refined, 33s. 


Tron salts.—Green and rusty copperas, more doing for export, at 52s, 6d. 
to 55s. ; dry, 52s.; Prussian blue, 1s. 6d. to 1s. 10d. ; chloride of iron, 
£ 


Copper salts,—Sulphate of copper, £23 to £23 10s. 

Oils.-Olive, £48s. 10s. ; better quality, £50; spindle and loom oils, 
4s. 6d, pl 3 per gallon ; pure white Norwegian cod liver oil, 6s. 6d. to 
7s. per gallon. 

- icccr ces well inquired for, and prices are 7d. to 8d. per 
unit. 

Phosphates.—Mineral : 603. to 65s. for sixty per cent.; Estramadura, 
1s, 2d. per unit.; soluble p! , 25 to 30 per cent., 28, to 2s. 3d. per 
unit.; and 50 to 60 per cent. at 2s. 6d. per unit. 

Manganese.—70s. to 893. for 70 per cent. 

Tron ore.—Hematite, 16s. to 18s.; oolitic, 6s. 9d. to 7s. 6d. 

Iron.—Ayresome (Middlesbrough) pig firm. No. 1, 50s.; No. 2, 48s.; 
No. 3, 46s.; No. 4 ng I 45s.; No. 4 (¥orge) 45s. per ton, free in 
trucks at the works, Mid: brough. Scotch pig steady, at 52s. 6d. to 
53s. Welsh bars, £6 5s. to £6 10s. Staffordshire bars, £7 5s. to £8. 


Copper.— Officially advanced and a business doing in Chili bars. 
Eng tough it, £73 to L74.; hilt bars, £66 to £66 10s. 
eu much doing. English ingot, £132 to £133 ; straights, £129 
£130. 








BreEAKFAST.—Epps’s Cocoa.—GRaTEFUL AND CoMFORTING.— 
** By a thorough xnowledge of the natural laws which govern the 
to) ions of digestion and nutrition, and by a careful application 
of the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with adelicately flavoured beverage which may 
save us many heavy doctors’ bills.” — Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London, [Apvrt.] 





1 
( 
i 
F 
1 
‘ 





ae Sadi 





Marcu 10, 1871. 


THE ENGINEER. 157 








BRITISH AMMUNITION —ITS CONSTRUCTION 
AND USE. 


No. V. 


Havine to a certain extent digressed from the subject of 
the actual service fuses for our rifled field guns, we can 
hardly pass ‘over a class we have already alluded to by 
name, viz., the Pettman fuses, especially as one of them, 
known as the land service fuse, has been occasionally fired | 





a 








a 








Grotp IV. 


in the common shell of the 7-pounder mountain gun. | and above all in the interior of the fuse being hollowed 
The Pettman fuses, it should be clearly understood, are | out, so as to give the ball when in action equal play in all | ings, consequent 
designed to meet a very difficult requirement, viz., reliable | directions, and so to admit of the fuse being regulated to a 
action on impact when fixed ina shell fired froma smooth- | certain degree of sensitiveness, which is necessary in order 
bore gun. That it is difficult may be at once seen from to insure ignition on impact against a wooden ship, and 


the fact that it is necessary not 
merely to provide for action in one 
direction, as in the case of a rifled 
projectile, which may be done by 
what may be termed the “ fore and 
aft movement,” exemplified in the 
Armstrong, Dyer, and Freeth fuses, 
but in every possible direction; and 
it is worthy of notice that while 
the Prussians have a very good 
percussion fuse, and the Austrians 
a remarkably ingenious concussion 
fuse for rifled guns, there does not 
appear to have been the same suc- 
cess in the fuses for smooth-bore 
shells, nor have the French solved 
the problem satisfactorily. 

The fundamental structure of all 
Pettman fuses is the same,and con- 
sists of a metal ball (vide group 1, 
Fig. 17, in section, and Figs. 6, 7, 
and 8 in elevation and plan) rough- 
ened to give the better hold to a 
coating of detonating composition 
which is smeared all over it, being 
protected by gut and silk cover- 
ings. This ball has two studs situ- 
ated at what may be termed the 
poles of the sphere. The upper 
stud enters a hole made to receive 
it ina movable plug over it, termed 
the “ stead plug’ vide Figs. 17, 4, 
and 5), n> | the lower stud is simi- 
larly fitted into another plug be- 
neath, termed the “cone plug” (vide 
Figs. 17, 9, and 10), which is held 
up in its place by a cylindrical 
cup of lead (vide Figs. 17, 11, and 
12) under it, against which the 
fuse bottom (Figs. 17, 13, and 14) is 
tightly cen ey the bottom hav- 
ing in its centre a fire hole closed 
with quick match. The action 


is as follows: — Un shock of discharge the inertia of | yet to avoid the liability of being fired by striking a wave— | of efticiency. 
the ball and steady and cone plugs 
cup, the ball remaining held between the two plugs until | wind and water. 
all are carried forward by the fuse bottom, after which 
any irregular motion, such as occurs in a projectile fired | for fore and aft action in addition to the above, to enable it | wagons. The envelo 
from a smooth-bore or even a muzzle-loading rifled gun, | to act in a breech-loading 

causes detonating ball to detach itself 





steady plug and to assume an accidental position during | fuse, so stable, that the detonating ball fails to detach itself 
flight ; on impact it is thrown by its own momentum | from the steady plug, and so fails to ignite on impact. This 

inst some of the fuse interior with sufficient vio- | fuse, being available for any kind of shell, is termed the 
lence to fire the detonating composition, and which flashes | “ general service” fuse. In it lead is used as a cushion 
through the fire hole in the fuse bottom and explodes the | beneath the cone plug, bué suspension is effected by means 
bursting charge of the shell. of a copper pin, which is less liable to be disturbed by 

Mr. Pettman’s sea service fuse (shown in group 2, on a | jolting than the lead cup. 

decreased scale) chiefly differs from the one above described | It may be noticed that the sensitiveness of the two fuseg 
in general dimensions, in an improved form of cone plug, last described is regulated to suit sea service, the ball being 
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crushes the lead | a very probable contingency in firing at a ship between 
There is also a Pettman fuse with a simple arrangement 





lead-coated shell of which the | seams, so as to enab 
from the! flight is so steady and the position of the axis of shell and ' lining of three zinc plates to 


protected nthe gt cups besides the silk and gut cover- 
y it follows that they must not be ex- 

pected to act on graze on land, unless firing at a very high 
‘angle, for an ordinary graze on land would not produce a 
greater shock than might be caused by the impact against 


water which it is desirable should 
not fire the fuse. Direct impact 
against a building or hard earth 
will always fire any of these fuses, 
but it is a question whether, in a 
rifled shell, a wooden time fuse, 
which is commonly split or driven 
inwards on direct impact, would 
not effect the same object equally 
well; hence these fuses should be 
clearly distinguished from those pre- 
viously discussed und employed for 
action on graze, for it may be seen 
that with the rifled shell they are 
of little usefor landservice. Again, 
the Pettman fuse first described 
was introduced for action on im- 

ct with smooth-bore shell, and 
it also can hardly be expected to 
act on ; and, though it might 
be made more sensitive, it is a 
question whether it is not prefer- 
able to retain it in its present form. 

To return to the projectiles, 
Those of small calibre not already 
noticed resemble those for the 40- 
pounder in their leading features. 
However, the case shot recently 
introduced is an improvement on 
that still in use for the 40- 
pounder described in a previous 
article ; in the size and nature of 
balls it more nearly conforms to 
the recommendation of Lieut. 
Reeves. They are made of lead 
and antimony; hence, though 
more costly than iron sand shot, 
they have greater weight and 
momentum, bulk for bulk, and 
are more effective, and probably 
few who remember that case shot 
is used at critical moments would 
advocate economy at the sacrifice 


The balls are packed in sand and 
clay, which binds and admits of being pressed into 
a firmer condition than coal dust, and _ the case may 
therefore be expected to travel better in limbers and 
isdivided into three by longitudinal 
e it toopen more readily; it has a 


protect the bore of the gun 
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from the pressure of the balls, Before leaving the 
subject of field equipment it is well to notice shortly 
the cartridges and tubes employed. As the question 
of powder cannot be summarily dealt with, and as 
the reader will tind information on the results of some 
of the most recent investigations in an article published 
last autumn, it may be sufficient to mention the amount 
of the charge without commencing a discussion on powder. 
The charge for breech-loaders is exactly one-eighth the 
weight of the projectiles, and that for the 9-pounder 
muzzle-loader at present 1b. 120z.; hence it is obvious 
that, in spite of the waste of force caused by its windage 
in the muzzle-loading gun, the effect is sought to be pro- 
duced by a projectile of less weight moving with a higher 
velocity than usual. This system, which we may term the 
“express bullet” principle, is suited for certain purposes, 
since the destructive effect of a shot is in proportion to the 
weight multiplied by the square of the velocity. Good re- 
sults may be obtained at very short ranges; indeed, it was 
on this principle that the 68-pounder round shot at 
first competed so successfully with elongated projectiles 
when firing against armour plates at 200 yards, and at once 
failed when the range was extended even a few hundred 
yards. With regard to field guns it may well be doubted 
whether this plan is a good one, for any slight advantage 
only holds good up to about 800 yards; so that at the 
ranges at which artillery may generally be expected to open 
fire a slightly heavier projectile fired with an initial 
velocity which represented the same expenditure of force 
as that employed in the case of the 9-pounder would 
strike a more powerful blow, besides containing a larger 
bursting charge or a greater number of bullets, according 
to the nature of the projectile fired. In short, the “ex- 
press ” principle is less suited to artillery purposes than to 
those of the rifleman. A light bullet discharged with a 
very high velocity is a really scientific missile for firing at 
a deer with a flat trajectory, for giving a “ quietus” to a 
tiger or bear at close quarters, or even for stopping a 
charge of cavalry, but can hardly be recommended for 
firing which only commences at a comparatively long 
range. 

The cartridges ordinarily used on service are made of 
serge hooped with worsted braid, and in the case of the 
muzzle-loading cartridges choked with worsted, and in that 
of the breech-loading with twine, a peculiar lubricator, 
containing oil and tallow, designed by General Boxer, 
being entered into the mouth of the cartridge, which pre- 
vents “leading” in the grooves of the bore, by being 
squeezed open against the base of the projectile, the 
oil and tallow being carried forward by felt and mill- 
boaid wads, 

For rapid blank firing with muzzle-loading guns, when 
accidents occasionally occur from unconsumed matter 
remaining incandescent in the bore, “silk cloth” is now 
used, this being generally more thoroughly consumed than 
serge. This material is made of refuse silk. Its cost is 
little in excess of that of serge, but inasmuch as continental 
nations as well as England appear to have adopted it, it 
remains to be seen whether silk manufacturers, to say 
nothing of the worms, will be able to meet the demand. 

Next, as to the means of firing the gun at the desired 
moment. Probably all civilised nations now use some kind 
of friction or detonating tube, which strikes a light and 
imparts it to the charge instantly, in preference to a port- 
fire, which continues burning, and is applied when re- 
quired to the vent of the gun. The latter plan is accom- 
panied by many disadvantages—among them the warning 
given on the ignition of the portfires to an enemy, when 
engaged in the dusk or dark, of the intention of the battery 
to fire— besides the illumination of the battery, which 
makes it an excellent mark for infantry. Thus, in the 
Indian mutiny, field artillery found the ignition of their 
portfires at once furnished the signal and means of direc- 
tion for a formidable musketry fire on them; and in the 
siege of Gibraltar this difficulty was met by the adoption 
of a portfire formed of paper steeped in a solution of salt- 

etre and rolled solid, so as to burn without much more 
ight than a slow match. 

The present service friction tubes are formed of copper 
for land service (shown in group 3), and quill for the navy 
(shown in group 4), the latter tube being less likely to cut 
men’s feet or cause injury by flying violently about be- 
tween decks than the former. In both tubes ignition is 
effected by the rapid withdrawal of a roughened copper 
bar, which has detonating composition pressed firmly 
against it, this withdrawal being effected by the pull of a 
lanyard hooked into the loep of the friction bar. The head 
of the quill tube is supported by a leather band and loop 
(vide Figs. 3, 4, and 5), which embraces a pin near the 
vent. The tube body is in each case filled with mealed 
powder, driven with a small hole left down the axis 
to give instantaneous action. The strength of flash 
of the first impulse of ignition has been considered, 
within certain limits, to be in inverse proportion 
to the size of the central hole, for the force of the 
gas generated is proportioned directly to its quantity and 
inversely to the space it occupies; or, in other words, 
directly to the surface of composition and inversely to the 
size uf the central tire-hole. Thus if » = the radius of the 
central hole, the variation is represented by the fraction 
ae, or simplifying rs that is, the initial force of 
ignition of a tube is inversely as the size of its central 
hole. Practically, the work performed by a tube is not 
absolutely instantaneous, and the length and diameter of 
the tube are elements on which its strength depends. The 
gas generated on the ignition of a tube inserted in the 
veut of a gun, being confined at the sides, rushes in a flash 
of accumulating strength in the only direction left open 
to it, viz., upwards, where it escapes into the air, and down- 
wards, where it enters the bore of the gun and fires the 
charge of powder, 








THE Pembroke and Tenby line has been worked by the compan 
since July Ist, the agreement with the contractors having expired. 
The usual dividends are recommended on the preference shares, 
and at the rate of 1 per cent. per annum on the ordinary shares. 





THE PATENT LAWS. 


THE question of patents has again come before Parliament. On 
Tuesday night Mr. Samuelson moved for a select committee on 
the law of patents. In justification of his motion, he alluded to 
the differences of opinion among eminent authorities as to the 
value and necessity of patents, and being himself in favour of the 
present law if it were administered in the spirit of its original 
promoters, he relied also on the expediency of making it clear 
what that spirit was. He based his leaning towards the mainten- 
ance of patents on the necessity of obtaining the assistance of 
capital for the utilisation of inventions, and this could not be done 
without the protection of a patent. But he laid down three con- 
ditions precedent to a patent—novelty, sufficient description, and 
utility. Inventors he said were almost invariably poor men, and 
were not in a condition to carry out their inventions without the 
assistance of capitalists, who, of course, expected to be recouped. 
He mentioned two important inventions: the self-acting mule and 
the Bessemer process, in which £30,000 and £100,000 were respec- 
tively expended in seven years before any return was obtained. 
He alluded to the evils of frivolous patents and grants for really 
old inventions. Abolition was not desirable, but the law must be 
altered, and the mode in which it was administered changed. 
The first thing to be done was to cheapen patents. To 
that he had no objection ; but it pre-supposed that patents should 
only be granted where there was really an invention and one of 
some importance. The intention of those who first introduced the 
law was that precautions should be taken. Examiners were to be 
appointed to ascertain two points—whether inventions were suffi- 
ciently described and whether they were new ; but that clause in 
the bill was struck out after it left the other House. Words, how- 
ever, were inserted to give the commissioners power to appoint 
other commissioners, who, it was presumed, would be scientific 
men, and would perform the duty of examiners ; but from 1852 
learned societies and inventors had been soliciting the appoint- 
meat of those additional commissioners down to 1868, when the 
Master of the Rolls made several appointments, with this extra- 
ordinary condition annexed, that the men should have no remu- 
neration. Now, that might be very well if the whole business of 
the Patent-office were carried on without remuneration. But was 
that the case? Why, in 1869 the law officers of the Crown 
received in connection with patents no less a sum than £10,100, 
while their clerks received £946. The law officers had, no doubt, 
some duties to perform connected with the patents, and he hoped 
the Attorney-General would explain them. The law officers of Scot- 
land and Ireland received compensation to the tune of £2850 per 
annum, while their clerks received £600. If the patent laws were 
to be maintained it was necessary that there should be, in the first 
place, an examination to ascertain that the invention was new, 
that it was sufficiently described, and that it was useful. The 
present law was sufficient to protect patentees if administered in 
the spirit of those who brought in the bill if not of those who 
passed it into law. With regard to the subject of patent litiga- 
tion, he was aware that it would be difficult to provide any specific 
remady for it. No attempt should be made to render patent liti- 
gation easier, or to improve it, but an endeavour should be made 
to render it needless. Patents should not be needlessly multiplied, 
nor given for processes which ought never to be made the subjects 
of patents. 

Mr. Macfie, who seconded the motion, though he spoke of the 
“oneness of mind” between himself and the mover, argued 
strongly against patents as injurious alike to manufacturers and 
workmen, and quoted against them a long string of eminent 
authorities, political, legal, and commercial. 

Mr. Chichester Fortescue signified that the Government would 
not oppose the appointment of a committee, and stated that the 
questionwas not ripe for effective legislation without furtherinquiry. 

Mr. G. Gregory and Mr. Mundella doubted the necessity and the 
utility of an inquiry, though from different points of view, the 
former expecting that patents in the end must be abolished ; the 
latter, on the contrary, insisting that patents were indispensable, 
and that every argument against them might be met by an amend- 
ment of the patent laws. 

Mr. Cave hoped the committee would not deem themselves so 
much bound by this weight of prior authority as not to take an 
independent course, and to weigh well the advantages of the pre- 
sent system, and the possibility of amending the laws which 
regulate it, before they decided to sweep it away altogether. We 
were too apt in this country to swing like the pendulum from one 
extreme of opinion to the other, and the British public, feeling the 
evils of the present practice of taking out patents for every con- 
ceivable thing, from a telegraph or steam engine to the collar of a 
shirt or the button of a glove, feeling the mischief of trivial, 
useless, and fraudulent inventions, so called, were just now in a 
humour to make a clean sweep of the whole system. He could 
not see the distinction, on principle, between copyrights and 
patents for inventions. He could see no reason, on principle, for 
refusing protection in one case more than in the other, unless we 
were prepared to say that the owner of any kind of property ought 
to surrender it to the public, when the public fancied it, without 
compensation. Who could say that many of the arts which were 
now lost might not have been preserved if there had been rewards 
to inventors for communicating their discoveries in earlier days? 
His impression was that at the root of all the mischief of the pre- 
sent patent law lay the want of a proper tribunal, the members 
of which, combining legal and special knowledge, should refuse 
patents which ought to be refused, and, if they did not constitute 
the court before whom disputed cases were tried, should act as 
assessors to the judge who tried them. No one could deny the 
hardship to manufacturers of having to buy up a mass of 
obstructive patents. He could not, however, reconcile it 
to himself to take away from the poor inventor what 
was so often his only possession, and to which he was 
as fully entitled as the manufacturer to his trade mark, with- 
out at least trying the experiment whether a_ tribunal 
could not be constituted which would be able to confiue the grant- 
ing of patents to cases of great ingenuity and merit and great 
public utility. Such a tribunal would cost the country nothing. 
There need only be a transfer of those fees now paid to the law 
officers. Besides which there was a surplus fund of from £40,000 
to £60,000 a-year now paid into the exchequer. He had no great 
faith in Government rewards to inventors. However carefully 
dispensed, they would give rise, as selection of another kind pro- 
bably would, to great dissatisfaction. 

Mr. Samuda was not prepared to give a final judgment, but on 
the whole the present system must be abolished, unless a stop could 
be put to “ fishing patents,” which obstructed all improvements. 

The Attorney-General was against the abolition of a patent law 
which did great service to the community by fostering a class of 
professional inventors as distinguished from scientific manufac- 
turing inventors, who would not be very anxious to make their in- 
ventions public. It appeared to bim that the tribunal for the 
trial of patents might be amended by abolishing the jury and sub- 
stituting assessors, and it was a fair question whether a special tri- 
bunal might not be established for their trial. He thought the 
process of repealing patents might be facilitated and cheapened. 
As the law now stands the preliminary specification alone was sub- 
ject to revision, and upon that every patent was granted; but when 
once a man got a patent he might file a complete specification with- 
out any control. Now, that complete specification clearly de- 
scribing the nature of the invention ought to be a condition prece- 
dent and not subsequent to the grant of the patent, and he thought 
an alteration of that kind would get rid of half the evils complained 
of. As to the preliminary examination prior to granting a patent, 
that was confined in ordinary cases, except where there was oppo- 
sition, to ascertaining that the provisional specification clearly de- 
scribed one invention, and one invention only, All the provisional 
specifications had to be examined with great care, for it was fre« 
quently og to crowd half a dozen distinct patents in one 
pecification, but he never allowed a patent unless he was 





satisfied that ‘the specification described but one invention; 
and as the title only, and not the specification, was published, 


it was necessary to ascertain that the title was correct. 
With reference to preliminary examinations by the court, he 
could not do better Pe cite the testimony of Mr. Carpmael, who 
said :—‘‘If such were the practice” (preliminary examination) 
‘*there would be many cases of trades and individuals in trades 
constantly opposing, so that none but a rich inventor could ever 
hope to get a patent against such a pPaens of opposition.” And 
in answer to the question, ‘‘ Would there be any disadvantages 
arising from it?” he said, “‘I should say it was all disadvantage 
and no possible benefit.” He might also call attention to what had 
been said by Mr. Woodcroft, at the head of the Patent-office, who 
observed, ‘‘The Americans pay about £23,000 a year for preliminary 
examination, and they are very much dissatisfied with it.” He 
added :—‘‘ The system of preliminary examination has been tried 
and found wanting. It is in operation in Prussia, but does not 
give satisfaction. It was tried in France, Austria, Sardinia, and 
Belgium, but, being most unsatisfactory, was abandoned in each 
country. It is now going on in America at an enormous expense, 
and the Chief Commissioner wrote to me to say that it was a very 
inadequate system, and a very unfair one.” He would also read 
an extract from the New York Tribune, which appeared in the 
Scientific American, December 3, 1870, as follows :— 

“The New York Tribune, in a recent editorial referring to 
patents and inventions, says our patent laws seem to need ‘an 
amendment which will assimilate them in an important respect 
to the British. The Patent-office here, as there, should simply 
register claims to have made inventions or discoveries in their 
order, without undertaking to pronounce upon their novelty or 
value, and all questions thence arising should be taken directly 
to the courts and there settled. This is the British rule on the 
subject, and it is much better than ours. Let the inventor make 
what claims he will, and let the court determine their validity. 
Our laws give the commissioner and his examiners entirely too 
much power—power which the best functionaries might abuse 
through defect of information or error in judgment; which the 
worst certainly do and will use most unrighteously.” 

He had called attention to these extracts in order that there 
might be no foregone conclusion in favour of this inquiry. It was 
just as well it should not be supposed that the arguments were 
entirely on one side. Of course they all agreed that it was ex- 
tremely desirable that the committee should represent both sides 
and different opinions of the House. He trusted the inquiry 
would be comprehensive and satisfactory, and that it would 
facilitate legislation. 

Mr. H. Palmer, who had given notice of a bill on the subject, 
maintained that all the objections to patents might be met by im- 
provements in the law. He proposed, among other things, the 
appointment of three special commissioners to do the work of pre- 
liminary inquiry now entrusted to the law officers, and a system 
of compulsory licences. 

Mr. Platt argued in favour of patents granted with dis- 
crimination, and the motion for the appointment of a committee 
was then agreed to; leave was also given to Mr. H. Palmer to 
bring in his bill. 








Bronze CornaGe.— Our readers may have noticed lately that a 
number of new bronze pennies and halfpennies have appeared in 
circulation, different in some respects from those in general use. 
These differences have led to some wild conjectures, and it has 
heen gravely repeated in Birmingham that the coins are counter- 
feit, and were made by some unscrupulous Yankee, who, by putting 
less copper in them than there is in.the ordinary bronze coins, had 
netted £2000. The fact is, however, that the coins are perfectly 
geniune, and of proper metal, and though there is a touch of 
romance in their history. it is not the romance of crime. They 
were made at the Royal Mint in London, and bear the date of 1860. 
They differ from subsequent issues in having a beaded instead of a 
milled inner edge of the border, round the line, and there are some 
small differences in the design of the lighthouse and ship. The 
shield, too, is flat. The general workmanship is inferior to that 
of the money in common use--notably, Britannia’s knee shows a 
disposition on many of the pennies to come through and appear on 
the other side. The authorities of the Mint were ashamed of the 
coins, and would not issue them to the country, and so they were 
sent to Ceylon. But the natives of that island had a prejudice 
against a coin made of mixed metals, and comparatively few got 
into circulation. Lately the coins were brought back again, and 
deposited at the Mint, but the Mint authorities would not adopt 
them. Messrs. Ralph Heaton and Sons, of this town, were commu- 
nicated with, and they arranged to buy the wholeamount of the coin 
—nominally of the value of £4340 —the original issue was £5000— 
but, foreseeing that the putting of the coin into circulation from their 
works would give rise to suspicion, they desired the Mintauthorities 
to affix their card to each box, and to deliver the boxes, directed 
as ordered, to the carriers who should be instructed to fetch them 
away. This was objected to, on the ground that the Mint card 
could not be put on boxes of coin which were issued a second time. 
Messrs. Heaton, thereupon sent printed address cards to the Mint, 
and the boxes were duly fetched away. The money never entered 
Messrs. Heaton’s place of business at all, except a small quantity, as 
they had made arrangements by which. as it left the Mint, it was 
delivered to persons in Birmingham, Walsall, Redditch, Derby, 
Leicester, &c., to whom they had disposed of it.—Birmingham Post. 

CHEMICAL Society, Marcu 2np. — Professor Williamson, F.R.S., 
president, in the chair. The following gentlemen were elected 
fellows :—G. D. Harding, W. H. Hudleston, A. H. Mason, J. J. 
Nicholson. The following papers were read: ‘‘On the Distilla- 
tion and Boiling Point of Glycerine,” by T. Bolas. It is known 
that when glycerine is heated under the ordinary atmospheric pres- 
sure so much as to cause ebullition it is more or less decomposed. 
This decomposition may be, however, prevented by a reduction of 
the pressure in the apparatus employed. The author has in that 
way found that pure glycerine boiled under a pressure of 12 5mm. 
at 179°5 Ceg. Cent., and under a pressure of 50mm. at about 
210 deg. Cent.; “‘On the Action of Heat on Silver Nitrite,” by 
Dr. E. Divers. The products of this action consist principally 
of silver nitrate, reguline silver, and oxides of nitrogen. But the 
relative proportions of the quantities of these substances to each 
other, and consequently the composition also of the gaseous 
matter, vary considerable in different experiments. When the 
nitrite is heated in an open vessel over a lamp or in an oven at 
any temperature between 85 deg. and 140 deg. Cent., the result 
of the operation may he represented by the equation 3 NO, 
Ag = N,0, + Ag, + NO, Ag. When, instead of an open 
crucible, a closely covered one is used so that the gaseous and fixed 
products of decomposition may be kept for a time in contact, the 
ultimate change effected in the way approaches, though not 
closely, to what is expressed by the equation 2 NO, Ag = NO + 
Ag + NO, Ag. Ina third series of experiments where the nitrite 
was heated in a vessel only nearly closed the facts observed show 
that there is a tendency to yield only metallic silver and nitrogen 
peroxide—thus, NO, Ag = Ag + NO,. From all his experi- 
ments Dr. Divers draws the conclusion that, like other silver salts, 
the nitrite splits u under the influence of heat into metallic silver, 
and the acid radical orits components, and that silver nitrates, nitric 
oxide, and perhaps nitrous anhydride are formed only by secondary 
reactions. The fusion which occurs in the mass of heated nitrite 
so soon as it has undergone some oxidation causes the author to 
throw out the suggestion that the nitrate formed perhaps com- 
bines with the nitrite to a nitrite-nitrate or hyponitrate. After 
the reading of the above papers Dr. Gladstone communicated some 
remarks on the “Relations of Chemical Reaction and Time.” He 
had instituted most varied experiments bearing on this subject, 
and in briefly mentioning some of them he bed to call the at- 





tention of chemists to this wide field of inquiry. The President, Dr. 
Odling, Mr. Vernon Harcourt, and others, concurred in Dr. Glad- 
stone’s view as to the importance of a closer study of this subject, 
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RAILWAY MATTERS. 


THE Board of Trade report on railways for the past year shows 
that the London, Chatham. and Dover, and the South-Eastern 
, Companies have relatively had the fewest accidents during the 
past year, whilst the London and North-Western is responsible for 
one-third of the total number of accidents in the year. The two 
former companies employ the block system completely and the 
latter partially. 

On the 1st of November the Great Northern and Western 
Railway was handed over to the Midland Great Western Company 
under the provisions of| the Act ofj last session, and a bill is 
promoted in the present session for extending the line from 
Foxford to Ballina, and when completed it will be leased by the 
company on similar terms to those provided in the Act of last 
session. The line from Naven to Kingscourt is now far advanced, 
and the directors, have arranged with the company for a working 
agreement by mileage rate. 

A SCHEME under the Railway Companies Act, 1867, was filed 
in November for the arrangement of the different claims upon the 
inland section of the Cambrian line, and it has received the 
approval of nearly the requisite amount in value of debenture and 
stockholders to enable the directors to apply to the court for its 
confirmation, and thus do away with the last of the numerous 
Chancery suits which have tended to impede the prosperity of the 
company. The present half-year’s net income of the inland sec- 
tion was sufficient to meet all the fixed charges thereon, £22,769, 
and leave a balance of £1822 to be carried forward. On the above- 
mentioned scheme being confirmed the directors intend to submit 
another scheme for the arrangement of the affairs of the coast 
section. 

At the Derby Assizes, on Tuesday, before Mr. Justice Cleasby, 
Matthew Gooden, toll-gate keeper, Dudley, was indicted for 
forging and uttering several railway tickets, purporting to be 
those of the Great Northern, the Midland, and the London and 
North-Western Railway Companies. He was apprehended while 
in the act of presenting a forged railway ticket from Sheffield to 
Smethwick. On his person was found a quantity of forged 
tickets, whilst at his house was found printing and other 
apparatus for the purpose of forging tickets. From the evidence 
given it appears the accused had practised this system of fraud to 
a great extent and for a considerable time past. By the advice of 
his counsel—Mr. Digby Seymour and Mr. Lawrence—prisoner 
pleaded guilty to four counts in the indictment, and a point of 
law having been raised and settled, he was sentenced to six 
months’ imprisonment on each count—two years in all. 


On Saturday afternoon the tramway between the eastern end of 
Greenwich and the New-cross-road, near Peckham, was formally 
opened, the directors of the Pimlico, Peckham, and Greenwich 
Tramway Company, together with the whole of the members of 
the Greenwich District Board of Works, and other parochial 
officials who had been invited, assembling on the occasion. At 
two o'clock five of the company’s cars, gaily decorated with flags, 
started from the company’s depét at Greenwich, conveying the 
party over the entire route, and on returning they proceeded to 
the Ship. at Greenwich. where a banquet had been provided, Mr. 
F. Morris, one of the directors, presiding, among the company 
present heing Mr. A. W. Young. M.P. for Helstone, Captain 

Routh, J.P. for Kent, Mr. G. B. Richardson, district representa- 
tive for Greenwich at the Metropolitan Board of Works, Mr. W. 
D. Barnett, &c. In proposing the principal toast of the day, the 
chairman explained the great improvement in the tramway as at 
present laid down compared with that constructed some years 
since by Mr. G. F. Train, and the accommodation thus provided 
for the public, more particularly fo the working classes, at cheap 
rates to and from their places of employment, and promising that 
within three months of the present time complete tramway com- 
munication will be provided between the south and north of 
London. Mr. Richardson, in responding to the toast of the 
Metropolitan Board of Works, remarked upon the great opposition 
at one time offered by that body against the adoption of tramways. 
in favour of which he (Mr. Richardson) had given evidence before 
a committee of the House of Commons. He was glad now to say 
that the Metropolitan Board of Works had given its support to 
thirty-one schemes for tramways in different parts of the metro- 
polis. 

A NEw obstruction has arisen in the way of the tramways out 
of London northwards. There has been some correspondence be- 
tween the Board of Trade and the Commissioners of the Metropolis 

toads, north of the Thames, inheritors so long of the revenues of 
the estate of John Lyon, who, founding Harrow Schools, be- 
queathed a large property to make and keep up good roads thereto 
from London. The latter body, whose powers—with their tolls— 
are understood to die out with the present year, have, it seems, 
declined to assume the responsibility thrown upon them as “‘ Roads 
Authorities ” by the General Tramways Act of 1871. They refuse 
to adjudicate upon the tramway schemes placed before them, and 
by so doing have rendered nugatory—so far as the country west 
and north of London is concerned—the power of granting provi- 
sional orders conferred by Parliament on the Board of Trade under 
that Act. The commissioners have resolved that ‘* they object to 
the principle of tramways generally. at present.” It is vain to 
rejoin that, Parliament having agreed already to the principle, it 
is not for the commissioners to obstruct the practice. In this 
manner, as not unfrequently happens, matters have come to a dead 
lock between the two authorities. But the parties engaged in pro- 
moting the tramways complain loudly of having been trapped by 
the Act into a heavy outlay for engineering expenses, advertise- 
ments, complying with standing orders, depositing plans, pre- 
paring investments for money securities required, legal charges, 
office fees, and all the other parliamentary paraphernalia unne- 
cessarily drafted into a bill intended to remove difficulties and 
lessen costs. Upon their urgent remonstrance the Board of Trade 
have taken action. and a summons has been issued from the com- 
missioners’ office, in Craven-street, calling upon them to assemble 
on the 17th inst., to reconsider—for the third time—their resolu- 
tion, which stops the way to the construction of tramways on the 
surburban high roads north of the Thames. 

WIrntn the past few years the midland counties have given 
evidence of their progress by the alterations and extensions which 
had been forced upon the railway companies having running power 
in the district. Looking at the work which has been going on 
during the past year on the Midland alone, it would appear to have 
been a period when the builder and contractors have been more 
than ordinarily busy. From the last half-yearly report of that 
well conducted and powerful company. we learn. that at Derby 
over £16,000 was spent in the erection of new carriage shops and 
sidings, lost property stores and sidings, new locomotive sidings, 
&c., all of which indicate the increase of the company to which 
they belong. At Birmingham the company have also erected a 
new wharf, &c., while at Nottingham new platform and sidings, a 
new coal wharf and shed have also been erected. The valuable 
coal-field through which the company’s line passes in its course 
through Derbyshire has also been considerably improved to meet 
the vast increasing population which has been attracted thither 
by the opening out of new collieries. A short time agoa new 
locomotive engine shed was completed at Staveley, by Mr. J. E. 
Hall, of Nottingham, at a cost of £20,000, and during the past 
half-year over £7260 was spent in the erection of a new station 
and sidings at Chesterfield, over £1100 in new coal sidings at 
Elkington, and nearly £1000 in a new station at Clay Cross, or 
something like £15,000 in that district alone. The Great 
Western Railway Company have in progress a newstation at Snow. 
hill, Birmingham, which is being erected on the site of the pre- 
vious one. The station is being built from designs made by Mr. 


Ownes, the engineer-in-chief to the company. The erection will 
furnish suitable refreshment, waiting rooms, booking offices, Xc., 
replete with every convenience, 





NOTES AND MEMORANDA. 


Ir is believed that the principal preservative substance used in 


embalming the mummies of Egypt was carbolic acid in the crude | 


state. 


ProressoR ZOLLNER has published the result of some experi- 
ments made upon the spectrum of the aurora borealis last 
October. The conclusion which he draws is, that if the light 
arises from incandescent gas particles of our atmosphere, the 
temperature at which it takes ogg must be very much lower 
than is required to render the same gases incandescent in 
Geiseler’s tubes, so that the region in which the phenomenon 
occurs must be of extreme tenuity. 


As a large portion of the travelling public is now interested in 
balloon voyages, it is interesting to know that the generally re- 
ceived opinion, that the temperature of the air decreases uni- 
formly with increase of altitude, is a fallacy. We have Mr 
Glaisher’s authority for stating that the mean temperature in 
summer, at 50ft. from the surface of the earth, is, during evening 
and night, higher than at 4ft., and in winter the same relative 
temperature is always preserved, both by day and night. At sun- 
set, in summer, the temperature is nearly the same for the first 
2000ft. of ascent ; but at night and in winter it increases with the 
altitude. Thus the phenomena observed near the earth’s surface 
are at variance with those of the etherial atmosphere beyond. 


Untess phosphorus be carefully preserved in the dark, it 
becomes coated with a film of suboxide, and in a few months loses 
its characteristic transparency. Dr. Siewert, of Halle, suggests a 
method by which the sticks can be kept, even in the light, 
without undergoing deterioration. For this purpose he takes 
advantage of the well-known property of phosphorus to reduce 
some metals from their solutions. The sticks of phosphorus are 
put into a cold saturated solution of the sulphate of copper. 
Presently they became coated with a deposit of metallic copper, 
and in this state resemble copper rods. They can now be removed 
toa bottle containing water, and will keep for years. Whena 
stick is wanted for any purpose, on removing the metallic film, 
and scraping off a black deposit underneath it, the phosphorus 
will be found to have retained its translucency as if it had been 
freshly cast. 

In the Spiritualist of Feb. 15 there are some valuable remarks 
by Mr. Cromwell F. Varley on the supposed production of elec- 
tricity by the living human body. He first remarks that the 
sparks produced, in certain cases, by combing the hair, by drawing 
off silk stockings, or by rubbing the feet on a carpet, are illustra- 
tions of frictional electricity, which in no way depends on vitality, 
but are due solely to proper conditions in the substances rubbed 
together and in the atmosphere. He then comments on another 
form of supposed bodily electrification, which has led many 
people to suppose that the brain was an electrical battery sending 
electricity through the nerves to contract the muscles, and which 
is produced as follows:—The two terminals of a very sensitive 
galvanometer are connected each with a separate basin of water. 
If the hands be then placed one in each basin, on squeezing one 
hand violently a positive current is almost always found to flow 
from that hand, through the galvanometer, to the other hand 
which is not compressed. While experimenting night after night on 
this subjectin 1854, Mr. Varley found that, after squeezing the hand, 
opening the clenched fist produced a momentary increase of power 
instead of a decrease ; and when the wind was from the south 
west the power was less than one-fourth as strong as when it was 
from the north-east. The former wind was found to be slightly 
negative to the earth; the latter was invariably powerfully 
electro-positive. On trying to exhibit those currents on one 
occasion, and finding them to be very weak, Mr. Varley washed 
his hands thoroughly in water containing a little liquid ammonia, 
in order todecompose the greasein the poresof the skin. The result 
was a diminution instead of an increase of the power. On washing 
his hands, however, with very weak nitric acid, and afterwards 
with water, he obtained more power on squeezing his hands than 
he had ever done during the most persistent east wind. This led to 
an explanation of the phenomenon as one due to chemical action 
alone, the act of squeezing the hand violently forcing some per- 
spiration out of the pores. By dipping one hand in a solution of 
ammonia and the other in one of nitric acid, and then washing both 
in water, squeezing either hand produced a current in the same 
direction ; and when both hands were placed in the water, and a little 
acid dropped upon both of them, a current was instantly generated, 
without any muscular exertion. Mr. Varley finds no evidence 
that electricity exists in or about the human body, either as a 
source of motive power or otherwise, and would explain all the 
feeble electricity which has been obtained from the muscles as due 
to different chemical conditions of the parts of the muscle itself. 
The nerves are bad conductors, and are not insulated. The force 
which is transmitted by them cannot, therefore, be electricity ; 
and the fact that this force is transmitted at a rate about 200,000 
slower than an electric current is additional proof of their non- 
identity. 


A PITTSBURGH newspaper says :—The total production of bitu- 
minous coal in this country, in 1870, amounted to fully 18,000,000 
tons. The bituminous trade bids fair to eclipse the anthracite in 
a few years. The latter amounted last year, as far as reported in 
Pennsylvania, to only 16,889,505 tons.. In Boston, in 1870, the 
anthracite trade fell off 36,400, while the bituminous increased 
49,709 tons. During the past year the Baltimore and Ohio Rail- 
road, with the Chesapeake and Ohio Canal, brought to market 
1,717,075 tons of Cumberland coal, a decrease of 165,000 tons. The 
Huntingdon and Broad Top Railroad transported 813,822 tons, a 
decrease of 46,850 tons. The Tyrone and Clearfield branch of the 
Pennsylvania Central carried 345,000 tons of the Phoenix Vein, 
while Alleghany Mountain mines shipped 90,000 tons, mostly for 
local consumption. The Blossburg and the Towanda mines, which 
largely supply New York State and the lake region, supplied, as 
near as can be ascertained, 500.000 tons. Thus, the total con- 
sumption of bituminous coal for iron, steam, and domestic uses, 
on the seaboard north of Cape Henry, aggregated 3,000,0U0 tons. 
In addition, the gas coals of Western Pennsylvania and Virginia 
gave 1,500,000 tons, of which one-half was brought eastward by 
the Pennsylvania Central. The statistics of the western bitu- 
minous trade are only approximate. It is an authenticated fact 
that Pittsburgh, besides consuming locally 600,000 tons, shipped 
2,000.000 tons down the Ohio, at 2 dols. each; yet so inadequate 
was the supply that it commanded 8 dols. a ton at Memphis. 
Cleveland received, for its own consumption and for transporta- 
tion on the lakes, nearly 1,000,000 tons, by the Cleveland and 
Pittsburgh and the Cleveland and Mahoning railroads. The 
great West and North-west, taking the statistics of the ‘* Pan- 
handle” and the Pittsburgh. Fort Wayne, and Chicago railroads, 
consumed an additional 2.000,000 tons. As near as can be ascer- 
tained, the Indiana, Illinois, Michigan, and Kentucky mines 
yielded 4,000,000 tons ; and to these are to be added the produc- 
tions of the vicinity of Richmond, Va., of Alabama and Tennessee. 
In view of this great and increasing production, the strikes of the 
anthracite miners will yearly become of less practical value. A 
silent revolution is at work in the coal trade. Baltimore seems to 
be losing the supremacy on the seaboard once held by the Cum- 
berland coal, owing to the valuabl ts opened up in Clearfield 
county, Pa., during the last three years; but by the completion of 
the Cumberland Valley Railroad to the Potomac river, Baltimore 
retaliates by a sharp competition in the iron manufacturing regions 
of Central Pennsylvania. And while Philadelphia enjoys the 
benefits which Baltimore had by her Cumberland mines, Pitts- 
burg will lose command of the gas coal trade by the completion of 
the Pittsburgh and Connellsville Railroad, opening up to Balti- 
more and the seaboard the rich gas coals of the Youghiogheny 
Valley. The present year promises to make some other important 

in the coal trade. 





MISCELLANEA. 

Tue distribution of Snider rifles to the volunteer force is now 
completed. 

THE Cambridge Commissioners are advised that they cannot use 
the funds derived from the rates for the diversion of the sewage 
from the Cam, and the scheme is for the present therefore at a 
stand. 

On the motion of Mr. Samuelson, a select committee of the 
House of Commons was on Tuesday appointed to inquire into the 
patent laws; and at the same time Mr. Hinde Palmer introduced a 

ill to amend these laws. 

NOTWITHSTANDING fears entertained in the early part of the 
winter, the ice crop of the United States has proved one of the 
largest and best ever cut. A month ago the full harvest moon of 
the ice season was shining, and the utmost activity prevailed. 


THE question of lighting Stamboul with gas is again under the 
consideration of the Council of State, and we learn that the con- 
tract is likely to be given to an Anglo-Belgian company which 
has already deposited the necessary caution-money.—Levant 
Herald. 

Save for some eighteen or twenty shares, all the additional 
share capital required by the Gloucester and Berkeley Canal 
Company for the new works at Sharpness has already been 
raised. The greater portion of theshares have been taken up in 
the Gloucester district. : 

THE whole of the men employed at Messrs. Hawthorne’s engine 
works, Newcastle-on-Tyne, numbering more than one thousand, 
turned out on strike on Tuesday afternoon, in consequence of the 
masters refusing to pay wages every week instead of every fort- 
night as at present. 

THROUGH the stoppage of « large pumping engine at Tunstall 
the mines there and at Burslem have some time been flooded. 
The water has continued to spread through Cobridge and Hanley, 
and threatens to flood most of the collieries of North Staffordshire 
unless the coal owners bestir themselves. 

Tue Pacific Steam Navigation Company, whose vessels run 
direct between Liverpool and the West Coast of South America, 
are providing their new steamers with Yarrow and Hedley’s screw 
launches, in order to reduce the time occupied at the ports touched 
at by keeping up a rapid communication with the shore. 

WITH one exception the entire personnel of the Admiralty has 
been changed within the past nine months. Mr. Childers, Lord 
John Hay, Sir Spencer Robinson, Mr. Baxter, Mr. Trevelyan, and 
Mr. Reed have left Whitehall, leaving Vice-Admiral Sir Sidne 
Dacres as the sole representative of the board as it was construc 
when Mr. Gladstone took office. 


THE want of work in Cashmere caused by the blockade of Paris 
has at length thrown 40,000 shawl weavers out of employment. 
The bad New-Year’s Day in Paris will cause distress not only to 
many expectant ladies, but to thousands of families of Cashmere 
weavers. It is complained that Parisian patterns have greatly in- 
jured the st) le of design in Cashmere. 

Mr. Foster, of Sheffield, appears to have effected a great saving 
in the production of rifie-barrels. They are cast from either Bes- 
semer or crucible steel, with a chill centre, and then rolled into 
the centre instead of being drilled, and so preserving the original 
skin of the metal, and maintaining its strength of a uniform cha- 
racter. A large number of these cast steel rifle barrels are now 
being made weekly. 

Tue inhabitants of Wood-street, Cheapside, have petitioned the 
Comm ssioners of Sewers to pavetheir street with asphalte instead 
of granite. The portion of Milk-street in front of the City of 
London Schools, as well as Moorgate-street and Finsbury-pavement 
are also to be laid with ashphalte. A petition to the Benchers of 
Lincoln’s Inn has also been prepared with the view to secure the 
same benefit in Chancery-lane. 

THE returns of the quantities of gold obtained during 1870 in 
the gold fields of Nova Scotia show an increased production of 
nearly 2000 ounces. The Albion mine produced 2582 ounces, and 
the Wellington mine 2033 ounces. The average yield of the 
colony is about two ounces of gold to the ton of ore; but M‘Alister 
mine is said to have yielded ore containing seventy-one ounces to 
the ton—the highest yield which has yet been obtained. In 1869 
the quantity of gold produced was 17,868 ounces. 

THE trunnion piece of the fourth 35-ton naval gun was forged in 
the Royal Gun Factories on Wednesday, the mass, weighing up- 
wards of 10 tons, being manipulated with great facility under the 
12-ton Nasmyth steam hammer. The magnitude of the operation 
will be better understood by the fact that the tongs used to wield 
the heat are 15 tons in weight. Twelve of these great guns are in 
course of manufacturé, and the department has received an order 
for twenty 25-ton guns of 1lin. bore, similar to the half-dozen 
which were proved at the butts last week with 6001b. projectiles. 


Into one of the quietest coves of the Land’s End district, im- 
mediately under the shadow of the ancient Logan Rock, is brought 
the cable of the Falmouth, Gibraltar, and Malta Electric Tele- 
graph. There, in the valley of Porthcurno, is a large establish- 
ment, in which about a dozen clerks were, before the cable was 
broken in the winter, actively engaged in communicating with the 
East. The mischief is now repaired, and since the restoration of 
the Porthcurno cable on the 11th February messages have been 
regularly received from India, Singapore, and Java, within three 
or four hours of absolute time. 


A SINGULAR accident occurred on Monday evening upon the 
West Hartlepool and Stockton branch of the North-Eastern 
Railway. The accident occurred to the passenger train leaving 
Ferryhill Junction at 6.5 p.m. for Stockton and West Hartlepool. 
After the division of the carriages at Norton Junction for these 
places the Stockton portion pursued its journey southward ; but 
when it arrived within a mile of its destination the connecting-rod 
on the near side of the engine, suddenly snapping, was driven 
completely through the side of the boiler, so rending it as to 
allow the whole of the boiling water and steam to escape with a 
— noise. The passengers were greatly alarmed, but no one was 

urt. 

At the usual monthly meeting of the Association of Engineers 
in Glasgow Mr. Charles H. Reynolds read a most elaborate and 
corefaly prepared paper on “‘ The Arrangement of the Fastenings 
of Iron Structures,” confining himself more particularly to the 
functions of iron plates and rivets, individually and collectively, 
in malleable iron structures subject to local straining and varying 
conditions of equilibrium—taking for example an iron built ship, 
as being about the best instance of one structure being subject to 
severe altenations of repose and distress, and irregularly recurring 
periods of compression, tension, and shearing. He entered par- 
ticularly into the plating of ships and the various modes of rivet- 
ing, and quoted the results of the latest experiments on such. The 
pepe | was listened to with much interest, and a full discussion 
ensued. 

A LARGE and distinguished party of officers, scientific men, and 
others assembled at the proof butts in the Government marshes, 
Royal Arsenal, Woolwich, on Wednesday afternoon, to witness a 
trial of the new pattern Moncrieff gun-carriage for the 7in. breech- 
loading gun. Four rounds were fired with perfect success. Capt. 
Moncrieff worked the elevator himself, and the recoil each time 
brought down the gun under cover to the loading position with 
great exactitude. The preliminary trials being now complete, the 
carriage will be removed to Shoeburyness for further experiments. 
The hydro-pneumatic principle of raising the gun will, it is thought, 
altogether supersede the counterpoise system, being not only much 
cheaper, but more simple and durable. The new gun-carriage for 
the 7in. breech-loading gun is estimated to cost about £90, whereas 





the carriage fmanufactured’on the original principle for the same 
gun is said to have involved an outlay of about £1000. 
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THE STRASBURG GASWORKS AFTER BOMBARDMENT. 





Taxis week we place before our 
readers three engravings repre- 
senting the damage done to the 
Strasburg Gasworks by the 
German bombardment. It so 
happened that these gasworks 
stood in the line of fire between 
a hostile battery and the railway 
station. The Germans aimed at 
the destruction of the latter, 
and the massive chimney of the 
retort-house served as an excel- 
lent guide to the artillerists. 
Such being the situation, the gas- 
works were speedily knocked to 
pieces, the damage amounting to 
about £20,000. There were four 
gasholders on the premises. 
Two of these, which suffered 
more than the others, were 
telescopic, measuring 90ft. in 
diameter and 46ft. in height. One 
of these was utterly destroyed. 
A large stock of coals was in 
store at the time, and caught 
fire twice from the effect of the 
shells; but the application of 
water subdued the combustion. 
Some of the inhabitants took 
refuge under the arches of the 
retort beds, but at one spot the 
fire of the besiegers made a 
breach completely through the 
entire mass of brickwork. In the 
streets of Strasburg the com- 
pany’s mains suffered very little 
harm; but the service pipes re- 
ceived damage where the houses 
were burnt. As for lamps and 
lamp-posts, these were simply 
smashed, After the surrender of 
the city the restoration of the 
gasworks was promptly taken in 
hand, the Germans affording 
every facility for that purpose. 
Sixteen hundred cubic metres 
of rubbish were carted away. 
The fallen brickwork of the walls 
and buildings was found to have 
been so mercilessly pounded 
that the bricks were useless for 
building purposes. The brick- 
work and masonry which had not 
been actually levelled with the 
earth was in such a state that 
it had to be pulled down, thus 
giving reason for some regret 
that the destruction had not been 
more complete. A still more 
embarrassing circumstance con- 
sisted in the presence of numerous 
unexploded shells. These were 
estimated at about 5 per cent. 
of the total number fired, 
and it was necessary to guard 
the workmen very sedulously 
against the chances of an unlucky 
blow from a pickaxe or other 
tool occasioning an untimely ex- 
plosion. An accident of this kind 
took place in a church near at 
hand, causing the death of four 
men. 

On January Ist the gasworks 
were so far restored that the 
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whole of the central part of the 
city was lit up. The lighting of 
the remainder of the city was 
completed by the beginning of 
March. In reference to the terri- 
ble projectiles which caused the 
havoc we have so far described, it 
may be of interest to state that 
the metal was apparently almost 
too good for the ordinary work 
ofa shell, its tenacity being such 
that the fragments were few. 
The head and base of the shell 
would fly off, the body would 
split down the middle, each 
half breaking into two or three 
pieces. Thus the fragments 
would be only about six or eight 
in number. The massive nature of 
the fragments might, however, 
be of advantage in dealing 
with masonry. The Strasburg 
houses were of a substantial 
character, and several unex- 
ploded shells remained in the 
upper floors of the buildings, 
The general effect of the fire 
has been to lay several parts 
of the city in ruins, while the 
citadel is entirely destroyed, 
together with most of the pub- 
lic buildings, these last-named 
structures suffering more than 
the private houses, probably 
because they afforded the more 
ready mark for the gunners. The 
cathedral, we regret to learn, is 
in reality more damaged than 
appears on a cursory examina- 
tion. As for the exact nature of 
the damage inflicted at the time 
on the unfortunate gasworks, an 
inspection of our engravings, 
copied from photographs, coupled 
with the remarks already made, 
will afford sufficient informa- 
tion. It is generally known 
that the holders were empty at 
the time of the siege, though 
this may have made but little 
difference to the effect produced 
by the shells. 


A New York journal describes 
anew magnetic motive power en- 

ine. Itis the invention of a Mr. 

. M. Payne, and thegreat power 
of the machine is based on the fact 
that, by increasing the diameter 
and width of the wheels of the 
machine, or by multiplying those 
and the number of magnets em- 
ployed, the power of a small 
number of voltaic cells can be very 
largely increased. Hitherto the 
application of electricity as a mo- 
tive power has been unsuccessful, 
chiefly from the enormous waste 
of force in passing from the bat- 
tery to the engine; probably this 
may have been overcome. We 
have still to learn that mecha- 
nical power can be obtained from 
the oxidation of zinc with any- 
thing like the economy with 
which it is produced from coal. 
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In the accompanying engraving we illustrate an arrangement of 
back-pressure relief valves, patented by Messrs H. and J. 
Jennings, engineers, 20, Sidney-street, City-road, and fitted to 
10-horse horizontal engine at the works of Messrs. Horne Bros., 
engineers, Whitechapel. We also give reduced copies of 
diagrams showing the action of the steam with and without the 
patent valves, 

The invention consists in the application of a pair of single- 
beat puppet valves, one at each end of the cylinder, communicating 
with extra waste ports. The ordinary slide valve and its gear is 
in no way interfered with. The puppet valves being fixed at 
opposite ends of a horizontal lever, it follows that the valve 
exposed to the greatest pressure will keep closed, and the other 
valve will keep open, unless special arrangements are made to the 
contrary. Therefore, the instant steam is admitted to one end of 
the cylinder by the action of the ordinary slide, the valve at that end 
will close underthe pressure and force open the other valve. Thus, 
under all circumstances, the admission of steam at one side, or the 
augmentation of pressure by compression, will insure the imme- 
diate release of the exhaust steam through alarge port. It follows 
as a consequence that the slide valve may be designed without 
regard to exhaust, any amount of lead and lap being used that is 
deemed requisite. Internal lap may be adopted in any degree 
required, and therefore one of the great objections to the use of a 
single slide valve in connection with considerable expansion is 
overcome, 

When the engine is worked, however, without any means of 
regulating the action of the puppet valves other than the pressure 
of the steam they make much noise; and to avoid this they are 
worked in Messrs. Horne’s engine by a separate eccentric in a way 
which will be readily understood from the drawing. 

This engine has recently been made the subject of a report by 
Mr. E. B. Barnard, C.E., from which we make the following ex- 
tracts :— 

**In December last I took some indicator diagrams from Messrs. 
Horne’s engine while the engine was under brake power, to test 
the value of the working of the valves only, and not with a view 
of testing any power of the engine, as will be seen by referring to 
the diagrams taken in sheet one, where only an average pressure 
of 4°31 lb. of steam was attained, and giving out on the fore and 
after end of piston a mean indicated horse-power of 3°44 1b. It 
will be seen that all the diagrams are free from back pressure, but 
not being satisfied in my own mind that back pressure might not 
exist if the engine had a load or general work upon it, and bein, 
informed that it would shortly be put to drive the gene’ 
machinery of Messrs. Horne’s factory, I waited till such should be 
accomplished in order that I might satisfy myself on that point by 
again testing the engine with more accuracy as to the efficiency of 
the action of your patent diaphragm valves. It may be as well to 
mention the size and kind of engine, viz., a horizontal engine of 
the ordinary type—diameter of cylinder, 10in.; length of stroke, 
20in.; diameter of fly-wheel, 8ft.; diameter of driving rigger, 
4ft. lljin.; the rigger working two straps, one right the other 
left, driving the general work of the factory. It will be seen, by 
referring to the diagrams in sheet two, the speed varies from fifty- 
two to sixty-eight revolutions per minute with steam in the boiler 
from 37 lb. to 40lb. pressure ; but the engine was about 50ft. 
from boiler, thereby allowing great condensation to take place, 
especially as the steam pipes were not felted or the cylinder 
lagged. In reférring to the diagrams Nos. 1, 2, 3, sheet two, it 
will be seen that the engine was working as an ordinary one with- 
out the diaphragm valves, and that a slight back pressure occurs; 
but immediately the diaphragm valves are set to work under the 
control of their eccentric, that the back pressure is at once taken 
off, as will be seen by referring to the diagrams Nos. 4, 5, 6, 8, 9, 
but in No. 7 the eccentric is taken off the valve lever, and the 
valves are worked by the exhaust only, which I cannot recom- 
mend, owing to a rather severe knock given to the valves, which, 
in course of time, must destroy the sinen of same, as also their 
seating, and thereby cause leakage. The above remarks will also 
apply to the bottom side of piston, and it will be seen by referring 
to the diagrams 1 to 7, It must be borne in mind that the 
eccentrics which govern these valves must be set with the greatest 
care and nicety or leakage will ensue. It will be seen in referring 
to the diagrams on the top and bottom of the piston that the 
results are somewhat similar although the horse-power differs. 
This of course can be only attributed to the lead of the steam valve 
and cut off being slightly different from those of the top stroke, 
viz., the top side indicates 11°8 horse-power, while the bottom 
side only indicates 9°0 horse-power, giving as a mean 10°4 horse- 
power. One fact is established, that no back pressure exists when 
the diaphragm valves are worked, especially when under the con- 
trol of — eccentric.” od 

We have not thought it necessary to reproduce all the diagrams 
referred to by Mr. Barnard, those we ae engraved answering 
every purpose. 








LETTERS TO THE EDITOR. 
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A NEW CRAFT, 

S1k,—I was not more fortunate with the co ent of your 
valued paper in Glasgow than I had been with the Admiralty of 
this country, and with other European Powers to whom I had 
offered the means of proving the improvements attained in a vessel 
of my invention built and tried on the Clyde. 

As you will see by one of the annexed copies, the Admiralty 
courteously declined to — my offer. one of the other 
Powers responded to my invitation. And your correspondent 
excused himself on two occasions, declaring in the last, in view of 
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the plans which I placed before him, that he left it to the greater | accompanying plans, full liberty being of course reserved to 


competency of the editorial department to undertake the explana- 
tion and scientific description of my invention. 

The date on which my Government protected my property as 
inventor is testified by H.B.M. Legation in Buenos Ayres, and 
by those of the United States, France, Prussia, Spain, and Italy, 
the patent which I obtained bearing the No. 1781. 

The difficulties inherent to the navigation of shallow rivers as 
those of my country (the Argentine Republic) were instrumental 
in awakening and stimulating my desire to ascertain by study the 
means of giving to vessels in their immersed portion a more 


| 


increase or diminish its depth and weight as the vessel might 
seem to require, according to her external works and object for 
which she might be destined. This irresistible foundation given 
to the theory, there remained the task of finding the unknown 
term—the geometrical expression applicable to the case—which 
should most fully oppose submersion in the water, whilst offering 
the least resistance to it ; this being the object of my study on 
entering upon it. 

Not finding in this ee any material precedent, or written 
notion whatever, the task was rendered doubly arduous to me, as 
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appropriate form, inasmuch as the sharp section offers too little 
ce to submergence, and the flat and semi-spherical are 
—— by their great displacement of water. ‘But to seek 
—. to resolve this problem without keeping in view vertical 
ility as a basis would have been an incomplete if not barren 
task. Thus thinking, it was logical to found the new theory, 
taking as starting point in the construction a keel of sufficient 
size and weight to counterbalance by resistance the transversal 
oscillations of ships arising from the works and apparatus placed 
in them above the water line. The design of the section of the 
keel as regards its form and thickness is shown in one of the 





I had never been occupied in similar labours. To this circum- 
stance must be attributed my having employed some years in 
arriving at this solution—that the geometrical exp on—the 
arch or vault which on land offers most resistance to weight—is 
also that which will offer most resistance on the water, sustained 
laterally by two equal expressions constructed in an inverse 
direction. Under these rules the annexed plans were constru 
as also the vessel which I fruitlessly off for examination ; ani 
which, twice tried gave the following 
otherwise than ————s with other forms of ships. 
(1) Vertical stability, preventing capsising through transversal 
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oscillation, as in the case of H.M.S. Captain. (2) Absolute com- 
mand of the rudder for the full and rapid execution of any 
movement whatever. (3) Facility of rendering ships unsinkable 
by closing inside the lateral cylindrical bottoms parallel to the 
keel, (4) Displacement of the water which suppresses the loss of 
mechanical effort in order to conquer the resistance. 

In the last experiment with the trial vessel, which is 80ft. long, 
15ft. wide, and 8ft. deep, inclusive of 24ft. of keel, drawing 6tt. 
aft and 5ft. forward, with two screws of 5ft. diameter and 9ft. 
pitch, worked by two engines of 25-nominal horse power each, 
giving with 65 lb. pressure 110 revolutions of the screw per 
minute, the boat prdceeded constantly against a strong head 
wind at the rate of ten miles per hour, which confirmed the refer- 
ence made in the invitation to the Admiralty—that the vervical 
form of boats on this theory allows them to proceed at the rate 
measured by the pitch of their screws, that is to say, at the speed 
marked by the revolutions made every minute by the shaft of the 
screw. The hull—which is of iron—coals, and appurtenances, 
weighed on the same occasion 80 tons, 

As it always happens that problems are fundamentally solved 
with a limited prospect, there is now inaugurated a new formula 
of naval construction adaptable to rivers and seas. In the first 
case, by limiting only the depth of the keel, and increasing the 
beam ; and in the second case by inverting this rule. Sailing 
vessels will obtain the advantage of taking and keeping to wind- 
ward whenever they like, thus having it in their power to make 
their course more regular. 

This letter having been written hastily on the eve of my return 
to Buenos Ayres, where I reside, I have to ask you to excuse my 
writing it in Spanish, as I donot know English. I have, however, 
given instructions for it to be rendered into your language. 

London, I7th February, 1871. JUAN JOSE MENDEZ. 





THE EFFECT OF COLD ON IRON AND STEEL. 

Srr,—I assure you that I took up the subject of the action of 
cold on iron, noticed in THE ENGINEER of the 10th ult, with any- 
thing but a spoxive feeling. If my experiments were not so 
numerous as might be desired, it was owing to the limited time I 
had at my disposal. Ido not see the grounds of objection on 
account ot the smallness of my specimens, Doubtless the smaller 
a casting is the more likely wiil it be a good one ; but if there isa 
change 1n the quality of the iron itself, it will be found w.ether 
in a large or a small mass, Such experiments as I made were 
conducted with care, and are free from the objection which applies 
to those of others, inasmuch as in mine the supports were in tue 
same condition, I hope that the discussion whicn has taken place 
has manifested the necessity of applying sufficient tests to all 
manufactured articles before ewploying them in situations where 
they might endanger human life. JAMES P, JOULE. 

Manchester, March 4th, 1871. 





STEAM PLOUGHING, 

Srr,—Will you allow mea few remarks on your interesting 
paper on steam ploughing :— 

(1) It is important to put in a clear light the true cause why a 
traction engine will not travel on soft ground. The mere sinking 
is not the cause, as that can be prevented by making the tires 
wide enough, but it is the want of adhesion between the tires and 
the clay, and consequent slipping. The usual mode of preventing 
this is to have ‘‘ biters” on the tires of the wheels. These are 
effective if the ground has sufficient cohesiveness to bear the 
pressure required to carry forward the engine, or if they are long 
enough to reach a hard bottom. The ordinary cause of any engine 
sticking is that the wheels spin round, the biters dig out the clay 
and the engine sinks till it rests on the fire-box. If the engine 
were pulled from the front instead of being propelled by the wheels 
it wouid go well enough where at present it is sure to stick. If 
an engine could be propelled by something like the paddles of a 
steamboat, which would sink 8in. or 10in, into the ground, and have 


a surface 21t. or 3ft. wide to bear against the soil, I have no doubt it | 


would travel over very soft giound. Such paddles might also be 
made a part of the cultivating apparatus. 


land must be distinct from the wheels on which the engine is sup- 
ported. It is obvious that the material to be travelled over, or 
rather through, is as ditferent from a hard road as water is from a 
railway, and therefore the means used for progression must be 
modified accordiugly. 

(2) Supposing that the rope system is resorted to. 
me that this has never got fair play. 
locomotive will not run on the Queen’s highway, and in a former 
article you remarked with equal truth that the great obstacle to 
the introduction of traction engines is that the roads are not good 
enough for them torunon. Now it appears the most obvious 

emedy for this state of things is to muke either railways or roads 
good enough to bear the weight of the engine. 


It seems to 





In any case I am con- | 
vinced that the apparatus whic els an engi ; | experience of those at Harrogate. 
ap} ch propels an engine over arable | swearing, and blowing-off of steam, they managed to have-—after 


for troubling you with my first letter strongly bears on the points 
at issue, I shall try to convince “‘ Avellana” that if I did not 
understand, I at least saw, Thomson’s engines before writing to you. 

Having been mostly abroad during the previous year, I first 
beheld two of these celebrated ‘‘ steamers” at the Oxford show. 
Nobody could help seeing them, as their playful vivacity was a 
question of life and death to every harmless lounger on the prin- 
cipal roads of the show ground. I carefully watched the ** regular 
and certain amount” of slip of the india-rubber ring over the 
iron rim, I confess with some apprekension, not being aware that 
this was part of the invention. Having had some previous expe- 
rience with slipping brake-straps applied for the same purpose in 
a similar way, though without india-rubber, I was under the 
impression that in difficult positions this slip becomes simply fatal 
to the action of the wheels if it caniiot be stopped readily. And 
there certainly appeared to be no contrivance touo so. The wheels 
had their chain armour on. The earliest reports from Scotland 
had described them without this addition, insisting in glowing 
colours on the advantages of the direct contact between road and 
rubber. One of the engines was tried without the armour, and 
half an hour later one of the india-rubber rings was torn right in 
two. The cause of this accident never became perfectly clear to 
the public, the exhibitors being naturally enough not very ready to 
dwell on the interesting circumstances. Looking at the inside of 
the broken ring, ithad the appearance of a mealy, finely pulverised 
mass very similar to the state in which india-rubber is found after 
frequent and energetic use on a drawing board. This contirmed 
me in the opinion that the same kind of india-rubber behaves in 
about the same manner in both cases. There also I saw for the 
first time in England since 1861 some ploughing done by direct 
traction. This -I beg ‘‘ Avellana’s” pardon—was simply a failure. 
It had certainly been done infinitely better ten years ago by 
Romaine and Boydell’s machinery, and, in the interest of the 
cause, ought not to have been attempted on this particular 
occasion. 
@ The next opportunity I had of witnessing the performance of 
one of these engines was at Harrogate, where an 8-horse power 
steamer worked, bringing coals to the gasworks of the town. It 
was fully half a year later, and the roads, though eapital country 
roads in summer, were frozen and slippery, and certainly in a bad 
state for traction engine purposes. ‘lhe engine with which, as I 
understand, the manager was highly satistied in ordinary times, 
could absolutely and literally not get on, when trying to work in 
the ordinary manner with the chain on. The following day the 
chain was removed. It worked then admirably considering the 
circumstances, the only difficulty being the tendency of the india- 
rubber to slip off sideways. But after two or three trips—say 
about ten miles travelling—the india-rubber was torn and lacerated 
to such a degree, probably by the small stones frozen to the ground, 
that it was thought advisable to stop the traffic altogether till 
some experimental alterations with the armour were made, the 
success of which I had not time to await. 

I also was told by the driver that his engine had once—only 


| once--left the high road, for the purpose of conveying a monument 


toa graveyard. All went well at first, but attempting to go over 
a grassy and somewhat boggy plot, it ended ignominiously in 
engine and monument being fetched away by horses. This, of 
course, is hearsay evidence, just as much as the generally favour- 
able opinion of the manager. But I may say that the driver was 
one of those invaluable fellows who thoroughly believes in his 
engine, and sticks to it through thick and thin. It was not with- 
out much trouble I got to the bottom of that graveyard story. 

My next experience refers to an engine working for Messrs. 
Grimston and Co., Clifford Mills, Yorkshire. This was certainly 
the worst case for an uninitiated mind. It was a rainy, disagree- 
able day. The engine was just turning round on the road, and, 
refusing to steer on the wet surface, slipped with one of its hind 
wheels into a ditch. From this position, whilst both wheels were 
in gear, the engine could not be steered, and would not come out 
of the ditch, sliding along laterally. Whep one hind wheel alone 
was geared the wheel turned, leaving chain and india-rubber 
ring quietly behind. The men had neither the patience nor the 
By dint of much digging, 


two hours—the two hind wheels firmly planted in the ditch, where- 


| upon the surveyor of that same road improved the occasion with a 


You truly remark that a | 


I am disposed to | 


think that on laige level farms it would pay in the long run to | 


yut a narrow gauge railway, say 2O0in. wide, fr 2 ’ { - : 
I gag ay, say 20in. wide, from the farmyard | quent personal experiences, which became of rather a crowded 


with branches along the headland of every field. Three parallel 
lines of rail, each 1100 yards apart and three miles long, nine miles 
in all, would allow of 24u0 acres being ploughed on the double 
engine system. The railway would wondertully facilitate the 
taking out of manure and the bringing in of produce, and I think 
would prove remunerative. Such a system might be found pecu- 
— suitable to the great plains which exist in some parts of the 
world, 

Where the railway system cannot be adopted good roads ought 
to be made to every field and along the headlands, Stones can be 
broken by Blake's stone breaker at about 2d. per cubic yard. The 
traction engine will draw them to the place required, and after 
they are spread, as I have proved by trial, an excellent road can be 
made cheaply and rapidly by working the engine backwards and 
forwards over the rough stones. I should think that a road ft. 
wide vould be made for £40 or £50 a mile—an investment of capital 
which would be abundantly repaid in a few years, 

Another great improvement would be to have fields so laid out 
that the roads or rails along the headlands should be exactly 
parallel, An endless rope could then be run in one direction, and 
used not only for pulling ploughs, harrows, &c., across the field 
but as a wire railway for distributing manure over the field and 
taking off the produce. STEAM PLOUGH. 

Ireland, March Ist, 1871. 





Sir,—You stated a broad truth in your leader on this subject. 
Speaking about different steam plough systems, and, inclining 
favourably towards the double-engine tackles, you say : ** Of course 
those who believe in this system will tell us that we are highly 
competent judges, while those who believe in the single-engine 
system will tell us that we are grossly ignorant.” In my letter, 
appearing by your kindness in the following number of THE 
ENGINEER, I dealt somewhatseverely with the darkest side of steam- 
ploughing by wire rope. Your correspondent ‘ Avellana” dis- 
covers at once that I am thoroughly acquainted with this portion 
of the subject ; but having evidently, and for me unfortunately, 
come to different conclusions with regard to Thomson’s wheels, he 
perfectly horrifies me by the amount of ignorance I am able to 
display ina single letter. Your remark supported me in a trying 
hour, It certainly deserves the widest generalisation, and I have 
convinced myself that it would be madness to struggle on my part 
against a natural law—so natural a law ! 

It is true I was not in the position to follow personally the 
earlier stages of Mr, Thomson’s invention. The few remarks I 
made on its development are based on hearsay, on reports, on more 
or less direct advertisements, &c.—doubtful sources, certainly. 
but the only ones available to anybody not closely connected 
with the invention, Any errors in this particular pointed out by 
** Avellana,” who seems to enjoy such exceptional opportunities, 
will be thankfully received by me and an appreciating public, 

But he certainly jumps at one conclusion, and as my justification 


| barefooted wheel. 





powerful sermon on traction engines generally, and horses were 
sent for. He pretended that he never had so much repairing to 
do as since the advent of this ‘‘ blessed engine.” The man was 
greatly excited, and of course could not be believed. 

What interested me more than this mishap, which could have 
happened to a horse and cart as well as to any traction engine, 
was the indisputable fact that in such and similar positions the 
slip of the india-rubber rim over the iron wheel aimed at by Mr. 
Thomson, instead of being regular and of a certain amount, 
becomes irregular and of any amount, and simply prevents the 
engine from working. 

Now, Sir, I don’t mean to abuse your indulgence with my subse- 


character. But even with the few facts mentioned, was it 
surprising that I came to the conclusions so authoritatively 
attacked by Avellana?— (1) That the chain armour reduces the 
adhesion, and reduces, therefore, the original effect of Thomson’s 
(2) That the chain is put on principaily for the 
purpose of protecting the india-rubber. (3) Lhat holes were 
drilled and invented by Mr. Thomson for the purpose of prevent- 
ing—ineffectually I confess - the slip of the india-rubber ring over 
the wheel. 

The latter hearsay I am ready to recant. I like the mysterious 
connection of these holes with ‘‘ atmospheric pressure and other 
reasons too long to explain.” With regard to the nature of india- 
rubber, I am sorely tempted to call general attention to the 
ignorance of ** Avellana” on this subject, if he had not given me 
such a warning example concerning this method of warfare. Why 
is now a special and more expensive kind of india-rubber required 
for this class of wheels? ; 

I am fully aware of the real value of such incidents as those 
above detailed ; this occurrence proves in itself little against any 
invention. ‘Traction engines have, like steam ploughs, a most 
disagreeable habit of performing their greatest feats when nobody 
is looking on, and getting into difficulties as soon as they are 
watched, owing, I believe, to an innate modesty, for which nobody 
credits them. There are occasional exceptions no doubt ; but the 
exclamations of spectators, which appear to be so highly encourag- 
ing to ‘‘Avellana,” are perhaps the most unsubst«ntial proofs either 
way which can possibly be conceived. Experiments, not got up 
for a show, but for real experimenting, an extended practical ex- 
perience, and sound arguments based on facts thus obtained, are 
the only tests by which competent persons will ever try to come 
to a conclusion on the merits of this kind of inventions. 

With regard to the increased adhesion of india-rubber wheels 
covered by chain plates, { have before me an official memorandum 
referring to experiments conducted by a committee of the Royal 
Engineers from October 19th to November 2nd, 1870. These trials 
were carried out in the streets of Chathamand Rochester, and had, 
therefore, a good hard road to deal with. The engine, one of 
Aveling’s 6-horse power traction engines, belonging to the Royal 
Engineer’s establishment, was alternately provided with iron and 
india-rubber wheels, In the first case its total weight was 5 tons 
12 cwt. 191b. ; in the second, 6 tons 0 cwt. 191b. 1t pulled, on an 
incline of 1 in 11 in the first instance, a gross load of 15 tons 
15 ewt. 3qr., and in the second of 16 tons 15 cwt. 0 qr. 14 lb. 

The report goes on to say, “It results from these figures that 
the slight difference apparently in favour of the action of rubber 
tires is in reality attributable to their weight. In experiment 
No. 1 the engine moved a load equivalent to 2°813 its own weight ; 
in i. No. 2 the load was equivalent to 2°763 times its 
weight. 

Taking, instead of the gross load behind the engine, the total 
load, inclusive of engine, which is moving up hill, the proportion 








between it and the weight of the engine is in both cases exactly 
the same, viz., 3°8. The old law, that adhesion depends, not upon 
the amount of surface, but solely on the frictional coefficient of 
the materials in contact and on pressure, seems to be true after 


I myself had an opportunity lately of experimenting for more 
than a week with traction engines of exactly the same build, but 
provided with three different kinds of wheole— juss iron, wrought 
iron, and india-rubber—in one of the hilliest eastern districts of 
England. The trips were all made for real business, moving 
mining materials from five to ten miles generally, over rvads of 
every kind and inclination. It is not the place to go into details 
here. Suffice it to say that my results, owing no doubt to the 
widely different state of the roads, were decidedly more favourable 
to the india-rubber wheel than the figures above mentioued, as 
long as 1 had a reasonably hard subsoil to deal with. Where the 
ground was really boggy the india-rubber wheeled engine had to 
be fetched out by the engine with wrought iron wheels and spuds. 
I also convinced myself that the greater part of the advantages 
in Thomson’s engines is due to the lightness of the whole, this 
ligtness being principally due to his peculiar boiler. If only this 
boiler could keep steam up under all circumstances! Even ‘*Avel- 
lana volunteers a remark in that direction which forcibly reminds 
me of the French proverb : ‘‘ Qui s’excuse s'accuse.’ 

With regard to the ploughing question I shall, with your per- 
mission, say a few words in one of your next numbers. For the 
present I hope I have convinced ** Avellana” that I have at least 
seen his favourite engine, although my deplorable ignorance on 
the subject will no doubt strike him rather more than before. I 
even hope that I have mentioned a few facts which are of more 
general interest. R. E. 





ELASTIC TIRES, 


Srr,—I, in common, I am sure, with many other readers of your 
valuable journal, have read Lieut. Crompton’s paper on elastic 
tires with much interest. Not very many years have elapsed since 
my daily avocations consisted principally in driving traction 
engines over all sorts of ground and all manner of roads ; I have 
been sixteen hours on the footplate of a traction engine on one 
stretch ; I have driven by night and by day, over good macadam, 
weak sand, andin country lanes; I have been upset with my 
engine in a ditch by a drunken steersman ; I have been short of 
water on roads unknown to me; I have had to buy coal by the 
pailfui from roadside cottages ; 1 have driven engines witht springs 
and without them ; engines with gearing and engines with pitch 
chains. Taking all these circumstances into account, it may, I 
think, be presumed that I write with some little knowledge of my 
subject. I deprecate the wrath of ‘* Avellana”’ by adding that I 
do not claim to know al/ about engines for haulage on roads and 
fields, but I venture to think that I know something. This know- 
ledge I wish to increase, and I venture, therefore, to ask Lieut. 
Crompton—or “ Avellana” may, perhaps, be able to help me—a 
few questions regarding Thomson’s tires and engines. 

Firstly, then, is ita fact that a 6ft. Thomson’s tire weighs 6 cwt 
and costs 2s. per pound or thereabouts? Secondly, is it a fact 
that the leading wheel of a Thomson’s engine has a tire weighing 
4cwt.? Thirdly, does it or does it not follow as a consequence that 
the tires alone of a Thomson’s engine cost £179 4s, 0d.?_ Fourthly, 
is itafact that these three wheels must be guarded by three 
chains, costing together £30, so that the whole cost of tires and 
armour amounts to £209 4s.? The smaller engines will cost some- 
what less, but I have reason to believe that your contributor will 
admit that my figures are substantially correct. 

I drove an engine for many months which did most of the work 
of a farm, such as thrashing, hauling grain and manure, and 
working a light windlass plough tackle, the whole cost of which 
engine was £320. I have taken a dead weight of 12 tons behind 
this engine on an ordinary couatry road fora distance of fitteen 
miles at an average running speed of four miles an hour, Assuming 
other things to be equal, a Thomson’s engine to do the same work 
would cost at least £530. Lieut. Crompton will perhaps say that 
the Thomson engine could do its work better. I can only say that 
the engine I speak of, which weighed full but 64 tons, did all it 
was ever asked todo. It had plain iron wheels 6ft. Gin. in dia- 
meter, a locomotive boiler, and a single cylinder Sin. by l4in. I 
submit that the extra expenditure of £209 4s. would not have 
supplied this engiue with any advantage which would have ren- 
dered it more saleable. The advantage gained would not have 
been worth the money. 

I will now return to my catechism, and ask Lieut. Crompton 
whether any firm now making Thomson’s engine, such as Messrs. 
Tennant of Leith, Messrs. Robey of Lincoln, or Messrs, 
Ransome, Sims, and Head, of Ipswich, will give a guarantee 
with the engines they sell that they will keep the tires in order 
for six months, and supply new ones if the original tires fail or are 
worn out? Recent inquires which I have made lead me to believe 
that no manufacturer of Thomson’s engines will guarantee the 
tires for a week. Is it not a fact that india-rubber tires if left to 
rest for even a couple of weeks, especially in a wet and warm 
atmosphere, decay rapidly by the spontaneous evolution of the 
mechanically combined sulphur from the rubber? Is it not a fact 
that the chain is subject to rapid wear, and that its presence 
materially reduces the adhesion of the rubber? Is it not still 
further a fact that in the absence of the chain the rubber tire is 
subject to be torn in two by the drag of the wheel, as was indeed 
exemplified at Oxford last July? 

I will conclude by adding that I believe that Mr. Thomson’s 
tire possesses certain advantages over ordinary iron tires, which, 
under most circumstances are not worth the tirst cost of the rubber, 
even if the rubber could be got to last for say three years, and 
under no circumstances are worth the first cost, seeing that the 
performance of the costly tires cannot be depended on tor even a 
few months. I venture to think that in about a year we shall 
find present purchasers of ‘'homson’s tires less pleased with them 
than they are now. The replacement of a new set of tires will be 
found a rather costly item in repairs. 

I shall anxiously watch for Lieut. Crompton’s reply on these 
points. It is quite possible that I may be all wrong, and in that 
case a direct refutation of my arguments cannot fail tu prove as 
useful to the cause your contributor advocates, as his silence will 
prove prejudicial. 

Pray accept my apologies for trespassing so much on your space 
and excuse errors in style and composition. After all I am only 

An Oxtp TrRacTION ENGINE Driver. 

Glasgow, March 6th, 1871. 





Srr,—In your impression of March 3rd I notice a paper with 
the following title, ‘The Properties of Elastic Tires, by Lieut. 
Crompton, R.E.” In this paper the writer has stated that ‘* Ex- 
periments were carried out at Chatham to show that elastic tires 
possessed slight advantages over rigid ones,” thus implying that 
the object either of ourseives or of the Royal Eagineer Committee 
was to prejudice the use of rubber tires. We wish to state that 
the arrangement of elastic tires we used upon the occasion referred 
to had been previously patented, that the expense of the trials, 
amounting altogether to upwards of £200, were by previous ar- 
rangement to be borne by the patentees unless the Royal Engineer 
Committee were satisfied that the introduction of the tires would 
be such an improvement as they could recommend for adoption. 
All the trials were carried out upon one engine, the pressure of 
steam being also uniform, and at the conclusion of the trials we 
were informed by the committee that the engine was to be returned 
without the india-rubber tires. We believe the committee drew up 
a report of the trials, which was sent to the War-office, but we 
have not seen a copy of it. We wish further to state that we hold 
a licence from Mr. Thomson for the use of his india-rubber ti 
and we only require to be convinced of their durability and 
efficiency to — them, 

Lieut. Crompton, R.E., gives us tables—for which, however, he 
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does not claim ‘“‘extreme accuracy ”—showing comparative oq 
ist and adhesi of elastic and rigid tires upou various 
surfaces, but he does not give the adhesion of plain uncovered 
rubber tires upon wet, “‘ greasy, pavedstreets, greasy macadamised 
roads, and upon grass land, &.” We mean the naked rubber 
itself, bearing upon the surface without any chain mail covering or 
other contrivance to prevent slipping. Although Lieut. Crompton 
informs us at the commencement of his paper that he intends to 
draw attention to the “‘advantages and disadvantages” of this 
system, he does not allude to any disadvantages whatever, thus 
inducing us to believe that none exist. Some mention of the 
* difficulties and annoyances attending the working of the chain 
armour, the expansion of the rubber tires, and the best method of 
preventing the tire getting over the flanges intended to keep the 
elastic tire upon the face of the wheel, would have been acceptable. 
He speaks of a “carpet of rubber,” 44in. thick—costing 3s. 6d. per 
lb.—with foreign substances, such as sharp broken granite bedding 
itself into the rubber, as if rubber were indestructible. I have | 
noticed that this is the usual style adopted by writers. Upon 
elastic tires the engines have invariably travelled from two to 
three thousand miles, with heavy loads, over the ** dustiest ” and 
roughest roads in the world, the elastic tire exhibiting ** literally 
no wear.” 

We never hear anything of the expensive and vexatious chain 
armour which is constantly requiring shortening and repairing ; 
ai dif any complaint is wade about the durability of the elastic 
tires we are told at once that the rubber is * too hard,” or ** too 
soft,” or ** toothin.” Of one thing, however, we are quite certain, 
that elastic tires add from 40 to 50 per cent. to the first cost of a 
road locomotive, and that, up to the present time, we have no 
accurate proot of their durability. Lieut. Crompton, referring to 
the trials carried out in France with one of our road locomotives, 
under the superintendence of General Morin and M. Tresca, in | 
February, 1868, says:—‘*I learn that the coefficient of a rigid | 
wheel upon a dry, macadamised road in a good state of repair is 
30 per cent. of the load carried upon the wheels.” We do not 
quite understand from what portion of the report this is obtained, 
but we do know that the report states that our engine, weighing 
ready for work 164 tons, drew a load of 80 tons, and that the 
report states this was not the limit of what it could draw. 

Rochester, March 7th, AVELING AND PORTER. 











BOILER INSPECTION. 

Srr,—I have read with some astonishment the elaborate resolu- 
tions arrived at by the Manchester Steam Users’ Association at 
their last annual general meeting, but I ask myself why the 
necessity of all this paraphernalia, and will it be possible in this 
country, where unnecessary restrictions and limitations of all 
kinds are detested, to get all users of steam to conform to tie 
Manchester suggestions’ Would it not be far preferable to 
employ better skilled men to tend boilers, and also to employ a 
form of boiler that requires no insurance nor governmental or 
other authoritative inspection ? 

There are other forms of boilers in use in this country besides 
the cylindrical, which seems to give so much trouble, and evi- 
dently always willdo so. We have the * Howerd safety boiler,” 
the ** Field boiler,” the ‘‘Safe and Sure boiler,” the ‘* Miller 
cast iron boiler,” and doubtiess others. 

Leaving the inventors and manufacturers of the other boilers | 
to speak for themselves, 1 would just remark with regard to the | 
Miller boiler, with the working of which I am more particularly | 
acquainted, that this form of boiler has now been in constant use 
in this country for nearly two years, a period sufficiently long to 
test its efficiency, with highly satisfactory results as regards its 
economy, durability, and, above‘all, its safety. It raises steam 
from cold water to 75 lb. pressurein one hour. It evaporates with 
Welsh coal about 11 lb. water per 1 lb. coal. Its economy is always 
good, whether with a thin fire or in full working. Its provision | 
for circulation is perfect, and the sediment is deposited below the | 
level of the tire. Nothing but the grossest carelessness, such as | 
keeping it without water, can injure it, and even then the result | 
would only be a few fractured units, but no dreadful explosion, 
involving loss of life and ruin all round, 

An application of this boiler to puddling furnaces, by using the | 
waste gases, and which was noticed in your columns in November | 
last, has proved also eminently satisfactory. Next month one 
such boiler will have been at work at Abercarne a full year, and 
at the end of that time will have recouped its cost by the fuel 
saved; and this in addition to the safety of such a boiler in the 
midst of workmen. I say nothing about the portability and 
facility of erection of a boiler composed of units. The thing speaks 
for itself. 

With such facts before us, would it not be wise for the parlia- 
mentary committee on steam boilers to make inquiries respecting 
boilers that need no insurance and no Government inspection, and 
not to confine its attention simply to boilers ot the vid form that 
seem to require propping up by Act of Parliament. 

Sutton, Surrey, March 7th, 1871. J. F. Coie. 

[This is a very ingenious letter. Our correspondent has evidently 
read ‘* The Critic,” to some purpose.—Eb. E. | 





MR. CHILDERS’ MINUTE ON THE LOSS OF THE CAPTAIN AND | 
THE DEFENCE OF SIR SPENCER ROBINSON AND MR, E, J. 
REED. 

Srr,—So much has been written on this matter that it is almost 
impossible for the public to understand whether anyone is respon- 
sible for the loss of one of her Majesty’s finest ships of war and 
over 500 lives, and I am sure that most people will agree with Mr. 
Reed, who in a recent detter in one of the daily papers says :—‘‘ If 
there are those who, from any ca still think me in the least 
degree censurable for the loss of the ship let them wait, if they 
wish to be fair, for the decision of an impartial committee of the 
House of Commons,” and most people will think that the sooner 
such a committee be appointed the better. 

The Controller in his defence says :—‘' It would be as contrary 
to fact to suppose that any responsibility attached to Captaim 
Coles and Messrs. Laird for the success or failure, safety or danger, 
of the Monarch, as it would be to attach any similar responsibility 
to the Controller or Chief Constructor of the Navy for the success 
or failure, safety or danger, of the Captain.” Here I submit the 
Controller makes confusion “worse confounded,” and fails to 
appreciate the difference between the r ibility for the 
of the s and the responsibility for the safety of Captain Bur- 
goyne and his 500 men, who had nothing whatever to do with the 
vexed quéstions of turret ships versus broadside ships, and low 
freeboard versus high freeboard. 

It is well known that whenever an experimental ,gun is made it 
is never issued to our soldiers until it has been proved and pro- 
nounced “ by an officer provided at the — expe with every 
means, appliance, and assistance for forming a Fedgment,” tit 
for her Majesty’s service. If the gun burst ora serious flaw be 
discovered the gun is not received, and the responsi of the 
failure rests on those who may lrave designed and manufactured 
the gun, who suffer pecuniary loss in consequence; but if we 
imagine such an experimental gun being received and issued to 
our soldiers without being properly tested and certified as fit for 
her Majesty’s service, because forsooth ‘‘ the officer provided at 
the public expense” did not believe in the merits of such a gun— 
did not design it, and did not manufacture it, on whom should 
we throw the blame, if when put to the same service as other guns 
in use, it burst and destroyed a whole regiment of soldiers? i 
is a parallel case to that of the ill-fated ship which capsised and 
drowned over 500 men 

It may be said that it is not usual so to test ships, but I main- 
tain that it is usual to ascertain before a shi to sea that 
she is possessed of ‘‘a proper anount of ”—stability being 
the very life ot a ship—and I venture to assert that such a fact 








| Robinson do not materially differ. 


| the curve of stability 
| her poop and forecastle being shot away) was made to him, the 


| Showing the “curve of stability” did not accompany the report 


| Controller’s department which justified this remarkable change in 
professional opinion on such a vital element as stability. 





was never known before in the history of 


the royal navy within 


the present century as a ship being sent to sea “without anyone 
knowing whether she possessed the quality of standing up under 
her canvas or not.” 

In a leading article in the Daily News on the 23rd February it 


was said that, as far back as the 15th March, 1870, Mr. Reed | 


stated that the Captain could not prove a satisfactory ship,” but 
there are many ships in the navy which are not “satisfactory 


ships,” yet they are not in danger of capsising ; such an expres- | 


sion, therefore, cannot be now taken for more than it was intended 
to convey when written, and the essence of this report is con- 


tained in the following extract :—‘‘ It seems to me (says Mr. | 


Reed) that it would be wrong to make the final payments upon a 
ship which departs so largely from the conditions of the contract 
as regards draught of water and height of ports, until the ship 
has been thoroughly tried at sea.” There is not one word about 
any risk or danger from deficient stability. 


If you will compare the two following extracts you will see that | 


in substance the statements of Mr. Childers and Sir Spencer 
Mr. Childers, on page 65, says : 
—‘**T am also of opinion that it would have been better if, on the 
23rd of August, when Mr. Barnes’ preliminary report (only givin 
of the Captain on the assumption of 


Controller of the Navy had called the attention of the First Sea 
Lord and myself to it, and had recommended that it should be 
communicated to the officer in command of the ship, and to the 
Commander-in-Chief. The Controller's minute of the 


tion that it was otherwise than satisfactory to him, or that there 
would be any advantage in sending it to the fleet;” and on 


page 47 says:—‘‘The Controller of the Navy did not call the | 


attention of either the First Sea Lord or myself to Mr. Barnes’ 
imperfect calculation of the Captain's curve of stability (referring 
to the ship deprived of her poop and forecastle), nor did he recom- 
mend that it should be communicated to the admiral under whose 
orders the Captain at the time was, or to the officers of the ship.” 

The Controller complains that Mr. Childers omitted this first 
sentence of his report of August 24th, 1870, which was that 
**The report (Mr. Barnes’ of 23rd August) referred to has now 
been received and is enclosed.” But it appears that the diagram 


forwarded ‘‘to Mr. Baxter and Mr. Childers.” Moreover, the 
essence of Mr. Barnes’ report was that ‘* We do not consider thar, 
even with the sides of the poop and forecastle destroyed, the 
Captain would be unsafe.” Sir Spencer Robinson, in forwarding 
this report to Mr. Baxter anl Mr. Childers, says:—“It was 
evident that this relative position (of the centre of gravity of the 
ship with reference to the metacentre) might have been most 
seriously affected by an increased immersion of the hull exceeding 
2ft., and the qualities of the ship at sea might have been en- 
dangered.” 

** The result has been to show that, though under certain condi- 
tions the stability of the Captain is not altogether satisfactory, 
she may be accepted.” 

But even had the “curve of stability” been sent with the 
report to Mr. Baxter and Mr. Childers, without special attention 
being called to it, what could they, who knew next to nothing 
about the elements of safety of a ship, say against the reports of 
their professional advisers? The omission, therefore, of the first 
sentence of Sir 8S. Robinson’s report of August 24th really neither 
adds to, nor detracts from, the merits of the case in the slightest 
degree, as stated by Mr. Childers, viz., ‘‘ that the First Sea Lord, 
who is respousible to me for the instructions to ships in commis- 
sion, was, in the absence of any such warning (on the contrary, 
the Controller reported that the ship was safe and might be 
received), fully justified in the orders which he proposed to me 
for the trials of the Captain at sea.” 

The Controller, in his defence, says—‘‘ If the Chief Constructor 
and myself had apprehended that imminent and tangible danger 
would be incurred through sending the Captain to sea, we should 
have felt ourselves under an irresistible moral obligation to point 
out with exactness our apprehensions; but we did not believe in 
any unavoidable or imminent peril.” The Controller then refers 
to Mr. Keed’s paper ‘“‘On the Stability of Monitors under 
Canvas,” and says, ‘* But tke Captain, as designed, was essentially 
different from a Monitor, and, even when her calculated immersion 
had been much exceeded, was by no means so low in the water as 
to belong to the Monitor class.” 

Asa matter of fact, however, the Monitor referred to in Mr. 
Reed’s paper, and in the Controller's report on pages 116 and 117 
of Mr. Childers’ minute, according to Admiralty calculations, 
actually possessed greater stability than the Captain has received. 
Yet, in the former case, the Controller remarked, ‘‘ A gust of wind 
would cause her to upset;” and Mr. Reed says, ‘* 1 knew that | 
such ships would capsise, and I refused to allow any trial of them.” | 
But, in the latter case, ina ship with even less stability, the 
Controller asserts that, ‘‘ Neither did I nor Mr. Reed consider the 
Captain was unsafe to be tried at sea if properly handled,” 

It would be exceedingly interesting to know whether from 1807 | 
to 1870 any advance in scientific knowledge had taken place in the 


The Controller, in his defence, says, ‘* The evidence given before | 


| the court-martial shows that Messrs. Laird, Captain Coles, and | 
| Captain mg oy were fully aliveto the risk adverted to. A letter 





y Captain Sherard Osborn, 14th September, con- 
firms this statement of their knowledge.” Be it remarked, how- 
ever, that this letter refers to a conversation “prior to the first 
cruise of the Captain,” and there can be no doubt that they were 
**most careful in their experiments,” as suggested by Captain 
Osborn, as shown by two successful cruises, which resulted in 
giving entire confidence to both officers and men, for Mr. Barnes, 
in his evidence, says that Captain Burgoyne said to him, in July 
1870, ‘‘This ship is not so difficult to get over to 6 deg., but 
beyond that she will not go.” Admiral Sir A. Milne, in his evi- | 
dence, says, on the 6th September, ‘‘ When the gunwale of the 
ship was level with the water, and the sea was washing over the 
deck fore and aft, Captain Coles said to him, ‘Oh! there is not 
the slightest danger.’” Captain Commerell, in his evidence, 
says—‘'I had frequent conversations with Captains Burgoyne and 
Coles respecting the seaworthiness of the Captain. Two days 
after arriving at Vigo, Captain Coles, in the presence of Captain 
Burgoyne, who did not dissent, expressed to me his greatest 

ossible confidence in the stability of the Captain, and that 

eyond a certain point she could not go over. Captain Coles 
altogether laughed at the suspicion of her capsising.” 

Mr. William Laird in his evidence (lst October) says: ‘* This 
is the first time that I have seen this paper (Mr. Barnes’ Calcula- 
tions of Curve of Stability).” 

Mr. Henry Laird in his evidence gives the following extracts 
from a letter from Captain Coles, dated June 2nd, 1870 :—‘‘ You 
will be glad to hear that on the night of the 29th (May) it blew a 
strong gale, and ten in the squalls; the ship lay-tu under close- 
reefed maintopsail and reefed foresail. There was a heavy sea, 
and every one in the ship pronounced her to be ‘the most perfect 
sea-boat they were ever in.’” Be it also remarked that when the 
Captain capsised in the night of 7th September she was merely 
carrying double-reefed main and foretopsail and fore my 
showing how near to eternity, without knowing it, were those 
men on the night of the 29th May, 1870. 

Do not these extracts flatly contradict the statement of the 
Controller, and prove that they were not “fully alive” to any 
risk whatever? 

The sum and substance of the matter appears to be this: that 
Mr. Barnes, Mr. Barnaby, and Sir Spencer Robinson, according to 
their own statements, ‘‘saw no cause to apprehend that the Cap- 
tain would capsise, although they had in 1867 expressed a contrary 
opinion in reference to a similar type of ship ing a greater 


in the Times, 


24th | 
| August, in which allusion is made to that report, gives no indica. | 


| doubt as to the purport of the report” to either the Controller 
or Mr. Barnes, but says, “‘ When I saw the results of the actual 
calculations made at the Admiralty I discerned the danger 
of the ship, and without losing a single day I wrote to 
the Times (23rd August, 1870), and stated that “‘her stability 
was compromised.” But, as a matter of fact, a ship’s stability 
may be “compromised” without any danger to the ship, 
the expression, therefore, was of no valuein itselt. For example, the 
| Bellerophon, it is well known, exceeded her designed draught 
| of water, and consequently her stability was compromised, but not 
to such an extent as to endanger her safety. If, therefore, Mr. 
| Reed ** discerned the danger ot the Captain” as he stated he did 

on the 23rd August, would it not have been better to have told 

the Controller so, and much better still had he, when he accepted 

the responsibility of making an official test of her stability, on the 
| 26th February, 1867, done so, and, as requested by Messrs. Laird, 
**before she proceeded to sea?” 
| Mr. Reed’s memory must be at fault when he says in defence : 
** While I was in office I did not know the extent of the Captain’s 
danger, for, as I have said, only calculations which I had not the 
means or opportunity of making could show.” As a matter of 
fact, the drawings of the Captain bear the stamp of the Controller 
of the Navy, 14th May, 1867, and yet Mr. Reed says he had not 
“* the means or opportunity” with the drawings in his possession, 
from the 26th February, when he accepted the responsibility, to 
the 9th July, when he resigned his post as Chief Constructor of 
the Navy—a period of over four months to perform that which 
might have been done in four days. 

East India Avenue, E.C., CuHarLes F, Henwoop, N.A, 
8th March, 1871. 





COMPRESSED PEAT. 
Srr,—I do not know how much you would have to pay for 
labour, but I am sure that five men with two l0in. hydraulic 


| presses fitted up with requisite machinery could produce six tons 


per day of the dense black peat which lies at the bottom of the 


| bog; all the upper strata within 2ft. of the surface is too light, 


and would cost five times the labour; and, as labour is the main 
consideration, you will be better able to judge of the price than I. 
J. 


Manchester, March 6th, 1871. 





ENGINEERING EDUCATION, 

Srr,—The decision of the House of Commons on Friday evening 
last, with regard co the necessity of candidates for appointments 
iu the Public \/orks Department of India being compeiled to pass 
through the Cooper's Hill College, has given the engineering 
sciools of the kingdom a respite which they had little reason, 
under the circumstances, to expect, and with which they ought to 
be well content. It is to be hoped that they will turn it to 
account by so reorganising their educationalarrangements that the 
Government shall have no ground on any future occasion for re- 
peating the charge that they are incapable of providing an adequate 
supply of well-educated young engineers for the public service of 
tue country. But, however well-intentioned may be tne educa- 
tional efforts of these institutions, they will meet with little suc- 
cess unless they are seconded by the establishment of an educa- 
tional test, general as well as professional, upon the basis of which 
the engineering profession shall for the future be constituted, and 
which shall alone give a recognised status to everyone who aspires 
to belong to it. 

It is to the Institution of Civil Engineers that both the profes- 
sion and the public will naturally look to take the steps which 
are necessary to rescue the former from the state of utter confu- 
sion into which it has got, and to put it upon the same footing as 
the other learned protessions of the country. The Institution 
affects, and with justice, to represent all branches of instructive 
science, and there is no other body that can with so much fitness 
undertake this work of uniting all upon a common basis of general 
educational qualifications, It is a well-understood principle that 
privilege and responsibility go together, and the institution canuot 
abnegate the one without risk also of forfeiting the other, It has 
already collected and published a sufficient amount of evidence 
upon which to act, and if the subject were relegated to a competent 
committee there would, I believe, be no difficulty in passing such 
a scheme as would meet the educational requirements of the time, 
without at all detracting from the pructicad nature of engineering 


| training which has hitherto formed so prominent a feature of the 


English system, and of interfering with which the Institution may 
be naturally very jealous. What is wanted is very simple: a 


| graduated course of scientific training, both theoretical and 


practical, which every aspirant to a position in the profession 


| shall, for the future, be required to pass through ; a system of 


examinations by which the efficiency of this course of training 
shall be thoroughly tested ; aud a diploma which shail testify to 
these facts. These conditions will also, of course, necessitate an 
examining board, aud should, I think, be supplemented by a 
certain amount of inspection of educational institutions which 


| profess to provide instruction for students to insure at least a 


minimum degree of efficiency in them. Such a scheme also 
should include the science of architectural as well as of engineer- 
ing construction, and in so doing I have no doubt the Institution 
of Civil Engineers would obtain the ready co-operation of the In- 
stitution of British Architects, 

A bill framed to carry out these objects in a liberal spirit, and 
without any protective exclusiveness, would, I feel assured, meet 
with the support both of the architectural and engineering pro- 
fessions generally, and might be carried through Parliament 
without difficulty. It would be the best possible proof to the 


| Government that these professions recognise their educational 


deticiencies, and are quite prepared to supply thew. One thing is, I 
apprehend, quite cercain, that the state of chavs in which tuese 
professions at present are, with regard to the education and quali- 
tications of those who assume to practise them, aud which isa 
disgrace to England as a civilised country, cannot be allowed to go 
on much longer, and that if the Institution of Civil Engineers does 
not step forward and provide the requisite remedy others will do 
so, and thus take the work out of its hands. 
Francis P. Bonn, M.D., B.A., Lond. 
Principal of the Hartley Institution, Southampton. 


SUSPENDED RAILWAYS. 


Srrx,—In THe Enaiveer of February 24th there is a letter 
from Mr. Dyer, in which he refers to the Melbourne Argus of 
December 14th, 1870, where he charges me with revealing bis 
schemes to Mr. Fell, and at the same time hinting that that 
gentleman has made use of them under his own name. I enclose 
you a copy of the answer I have sent the Argus. My conversation 
with Mr. Dyer in Melbourne was simply on the general subject of 
his ideas. 1 did not promise to see Mr. Fell, or any other gentie- 
man, on my arrival, nor did I bring with me any pians and expla- 
nations of Mr. Dyer’s scheme. I have never seen Mr, Feil, and I 
do not intend to call on him before denying Mr. Dyer’s charges, 
which I hope you will allow me to do in your columns, 

March 7th, 1871 JOHN BLACKBOURN, 





Tue Royal Commission on the construction of ships, which 
visited Devonport this week to test the ironclads, have condemned 
the Waterwitch, worked by hydraulic apparatus, and the only 
ship of her class. The performances of the Hotspur as to spt 
power, and safety were satisfactory ; but, owing to her weight 
and form of bow, which is built to allow firing straight ahead, 
she lies dead in the water, and when driving at full speed against 
a head sea three tons of water were taken in at one port of her 
turret, which was experimentally opened for five minutes only. 





amount of stability, Mr. Reed, on the con , to whom the 
Controller showed Mr, Barnes’ report, said nothiag implying any 


The committee approve of her for coast defence, but will decline 
to pronounce her suitable for ocean voyages. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN. -Messrs. A. AsuEr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Gerop and Co., Booksellers. 

‘LEIPSIC.—Atpons Diirr, Bookseller. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Aucover, Editor and Proprietor of the “ Gaceta 
ustrial,” Preciados 49 y 51. 

NEW YORK.—Wiitmer and Rocers, 47, Nassau-street. 


TO OORRESPONDENTS. 
*," We cannot undertake to return drawings or manuscripts; we 
to “ 


must therefore request our correspondents copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

wae avoid 

o.° In to avoid trouble and confusion, we find it necessary to 
* 
inform correspondents that letters of inquiry addressed to the 
a Ay ae for — tn this — must in all 
cases be accompa’ a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
Wo notice will be taken of communications which do not comply 
with these instructions, 

Letters addressed as below have been returned to us through the Dead Letter 
a We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, 

; Mr. C. H. Vincent, 23, Windsor-street, Liverpool; Mr. N. 
Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 
Mr. G, Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. B. B. Julian, Evesham; Mr. G. Clayes, 
99, Collingwood-street, London; Mr. R. Andrews, Stapleton-road, Bristol; 
Messrs. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard ; 
T. Morley, Carlisle. 

LitTLe.—Send a sketch. 

J. G.—The Patent Wheel and Axle Company, Wednesbury. 

J. C.—You must be more explicit. Do you want to know what a provisional 
protection costs? 

G. L.—Yes, you can do that, but you will succeed better if you can pump in 
some carbonic acid gas as well. 

H. B.—We do not understand your question. What else can be done with 
pve A steam than condense it, wnless it be used to warm buildings or 

iquids 

J. M. W.— We presume the patent No. 1041 (1866), taken out in the name of 
ea Bodmer, is the one to which you allude. The price of the specification 
is 4d. 

SPIEGELEISEN.—The portions of the ‘‘ Technical Dictionary” that heve 
appeared at various times in THE ENGINEER will ultimately be republished 
in Dr. Tolkausen’s large work, which is not yet completed. 

STaNDFast.—The work is not yet published ; the portions that have appeared 
in THe ENGInFER being the only fragments given to the public. We have 
Jorwarded your letter to the author, who will probably communicate with 


you. 

A Younc Movu.per.—(1) “‘ The Ironfounders’ Guide,” by Overman, is the 
only work on ironfounding with which we are acquainted that p 
—_ value. (2) “‘ The Brassfounders’ Manual,” published by Virtue, 

lolborn. 

J. W. W. C.—The only good treatise on the rotary engine with which we are 
acquainted was recently publi in the form of a series of papers in 
“La Propagation Industrielle.” You can probably obtain the parts of 
the work containing these papers by writing to M. C. Thirron, 95, Boule- 
vard Beaumarchais, Paris. r 

B. M. D.—We do not recognise the nonsensical phrase, “nominal horse- 
power.” We have not space to reproduce all the rules employed in caleu- 
lating it ; suffice to say that according to one rule twenty-two circular inches 
of piston is equal to a horse-power, without regard to pressure or any- 
thing else. The pressures generally employed in making the calculations 
are 7 lb. to Th lb. per square inch. 

RuoMBOID.— Your question is not easily replied to. There is no regular pro- 
portion in the case. It is true that the sive of 0°, 0’, 0” is equal to zero, 
awhile the sine of 90° equals one, equals a maximum, but the sine of 45° is 
equal to 0°7071, and not 0°5, as it would be if the ratio were regular. The 
sine of 30° is equal to 05. The cosine and other functions are equally 
irregular in their relative proportions. You would do well to obtain some 
practical instruction on the subject. 














COCHINEAL MILLS. 
(To the Editor of The Engineer.) 

Sir,—I have an inquiry for a maker of cochineal mills. I shall feel 
much obliged if your readers could give me the names of the most likely 
parties to epply to for such things. E. G. 

Sheffield, February 15th, 1871. 


MOTIVE POWER FOR SEWING MACHINES. 
(To the Editor of The Engineer.) 

Srr,—I should feel much obliged if any of your subscribers would 
favour me with the address of the maker—if there be one—of an engine 
~ —s > pene | obtain Enalee. to a dra -room ? 

8 I cannot possibly obtain stamps here I am unable to com: 
with the rule of pone hen a stamped envel S and I trust this will por 
a bar to my obtaining the information Y sak. 


remain, 
Macras, India, January 27th, 1871. 


FRIEDMANN’S PATENT INJECTOR. 
(To the Editor of The Engineer.) 
Sir,—We have read syed excellent description of Friedmann’s patent 
inj rin 7 valuable pa; of the 3rd inst. You mention therein 
Mr. W. T. Hendry, of No. 2, Wileon-street, E.C., as the London agent for 
e have to request you to publish that we act as the 
Friedmann, and are the agents for Scotland, and 
south and east of England. We can appoint su ts, and have 
authorised Mr. W. T. Hendry, of 2, Wilson-street, E.C., to take orders in 
x Messrs. Hendry Brothers, of 8, Dixon- 
street, Glasgow, are our agents for Scotland. 


I enclose my card, and 
R. E. 


A. Benpa anv Co. 





BUCKETS FOR WATER WHEELS. 
(To the Editor of The Engineer.) 
Srr,—In reply to your correspondent, where he can obtain buckets of 
any template for water-wheels, the place for getting them is the Butterly 
Ironworks, Ilkeston, , where the company have every — 


(We are — to state that our correspondent can get water-wheel buckets 

at the Ebor Ironworks, Littleborough, near Bontene—ibe. E) 

PURIFYING IRON ORE. 
(To the Editor of The Bngineer.) 

Srr,—I know a district with large quantities of hematite ore in 
which there is admixed a quantity of sand, which gets into the iron 
when the ore is smelted, and the ore is, consequently, reputed as worth- 
less for use. I shall be much obliged if any of your ers can suggest 
any process of getting rid of the sand before or in smelting, so as to 
make the ore of use. T. H. 





A CORRECTION. 
(Lo the Editor of The Engineer.) 
Sir,—In your paper of March 8rd, I see you have my name in the 
Duty of £50 has been paid, 
wool” instead of “wood.” It would also be 


“Cutting and 
better if the words, “for the manufacture of paper” were 
Works, near Lydney, James A. LEE. 
Gloucestershire, 7th, 1871. 


INDIGO BEATING MILLS, 
(To the Editor of The Engineer.) 


Sir,—Can any correspondent tell me who makes indigo beating mills? 
London Merch 8th. 1871, 8. 0. 





i MEETING NEXT WEEK. 
£ InstrruTion oF Crvit Enciveers.—Tuesday, March 1dth, at 8 p.m. : 
“On Phonie Coast Pog Signals,” by Mr. Alexande? Beaxclay, % 


, M. Inst, C.B. 


Tue Encineer can be had, by order, from any newsagent in town 


or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (pad in advance) — 
If walls ener, en cake champs @f tae cing and slapenas por 4 
ir, 4 sizpemece annum 
will made. Tue ENGINEER is registered ie aaaaion ot all 
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from ied . 
Letters relating to advertisements and the publishing department of the paper 
isher, Mr. Kiche; all other 

letters to be addressed to the Editor of Tar Exoixeer, 163, Strand. 


THE ENGINEER. 


FRIDAY, MARCH 10, 1871. 











THE INTERNATIONAL EXHIBITION OF 1871. 

Tue materials for the International Exhibition of 1871 
are now within the walls of the buildings devoted to their 
display at Kensington. Probably some straggling “ exhi- 
bits” still remain to be received, while, on the other hand, 
some already inside the gates are pretty sure to be ejected 
for demerit of some kind. It is clearly to be understood 
that the mere fact of an article being on view at this Exhi- 
tion is itself a mark of honour. Committees of selection, 
at home or abroad, examine all that is offered, and only 


W. | accept those articles which comply with certain conditions. 


Accordingly, some degree of merit is supposed to attach to 
all accepted articles. In place of prizes, a certificate of 
having obtained the distinction of admission will be given 
to each exhibitor. A departure from this rule—which will 
strike most people as rather odd—takes place in regard to 
that elegant trifle, the fan. Of course, we are not alluding 
to fans such as those which are to be worked by a steam 
engine underneath the Albert Hall, in order to ventilate 
the corridors and other parts of that colossal building. 
Our remarks refer not to the fans which engineers 
are accustomed to consider, but to those agitators 
of the atmosphere which require no greater motive 
power than that afforded by a lady’s wrist. There 
is to be “a fan competition,” the Queen heading the 
list with a prize of £40, Mrs. Herbert ‘Taylor coming next 
with £25 for the second best fan, while three £10 prizes 
are offered by Lady Cornelia Guest, the Baroness Meyer 
de Rothschild, and Messrs, Howell, James, and Co., making 
in all £95 for — fans. The conditions of the compe- 
tition are elaborate and formidable, the qualified com- 
petitors being female artists “ under twenty-five years of 
age,” a critical question obviously requiring a certificate 
from the local registrar, or some equivalent voucher. If 
two or more artists combine to produce one fan, the money 
will be paid to the artist whose name stands first in the 
note which accompanies the article. If there are many 
artists to one fan, and they sign a round robin, we are not 
certain what is to be done. If a married woman obtains 
a prize, it will be paid “to her alone,” the husband 
being very properly left out of the account. In the 
matter of fans, therefore, art will be materially en- 
couraged. It is the province of art to dignify every- 
thing that it touches, from a toothpick to a tomahawk. 
Accordingly we pay respect to fans, including fan mounts 
without sticks, and decorative sticks without mounts. As 
for the complete fan, comprising mount, sticks, &., we 
acknowledge its potency in the sphere to which it properly 
belongs. hen her Majesty last sat on the throne at St. 
Stephen’s, it was noticed that instead of the ory the 
royal hand wielded a fan. Happy the nation which can 
thus be ruled in these days of “ blood and iron.” Never- 
theless, we must quit this attractive theme, and hetake 
ourselves to that rough work which more naturally apper- 
tains to our department. 

The general arrangements of the Exhibition may be 
thus described :—On the north is the Royal Albert Hall, 
abutting on the conservatory of the Royal Horticultural 
Society. Stretching away to the south are the Horticul- 
tural Gardens, flanked by the newly-erected galleries of 
the Exhibition, each gallery running parallel on the outer 
side) with the arcades of the Horticultural Society, while 
over each arcade is a terrace or open-air promenade of 
about 20ft. in width, level with the upper or first floor 

lery. Each arcade is about 550ft. in length, and the 
galleries 520ft. The arcades are open to the gardens, the 
roof being sustained on a series of arches, which are being 
ornamented on the front with terra-cotta decorations, 
niches being formed in the principal piers and occupied 
with statuary. The eastern arcade will be filled, or nearly 
80, with specimens of , while the arcade on the 
western side is intended for statuary and large terra-cotta 
groups and designs. In the ground-floor gatlery, on the 
eastern side, will be a splendid display of porce- 
lain and the finer kinds of pottery, enough being 
already visible to show that this part of the Ex- 
hibition will be well represented; and we believe that 
English art of this description will have no occasion to be 
ashamed of itself, probably aided to some extent by the 
importation of foreign workmen. In the room intervening 
between the eastern range of buildings and the Exhibition- 
road ashed is being erected, measuring 100ft. by 30ft., 
where the process of making bricks, tiles, &c., by machinery 
will be shown, two steam engines being employed for the 


a. 
e@ upper gallery on the east side will contain the 
Belgian fine art court, the French, and the fine art produc- 
tions of foreign countries generally, with specimens of re- 
productive art. The French have also an annexe erected 
at their own cost, add situated on a space of ground near 
the Exhibition-road, southward from the pottery shed. 
Reverting to the western side, machinery in motion will 
occupy the ground-floor gallery, and fine arts the upper 
floor, the latter including British oil painti specimens 
of oriental art, British water-colour pain miscel- 


will be strictly limited to the various of 
cai ite the vero pee 
-on the walls and elsewhere. the whole 





length of the gallery will be a line of 3}in. steel shafting, 


laneous mosaics, &c. The machinery in the lower gallery 





manufactured by Messrs. Hick, Hargreaves, and Co., of 
Belton. The gallery is divided into five rooms, each 
having a separate and complete engine, itself an article of 
exhibition, occupying a glazed compartment projecting 
from the side of the gallery, and abutting on the outer 
fringe of the gardens, where also will be located sundry 
quadrupeds from the Zoological Gardens, intended to show, 
tn propria persona, the source and character of the raw 
material which goes to furnish the woollen and worsted 
fabrics. Southward of this western gallery is the court to 
be occupied by scientific inventions, but limited in this 
instance to novelties of importance. The shaftiog here is 
only 25ft. in length, but iaterest will be excited by the fact 
that it is proposed to supply the motive power by means of 
one of re aéro-steam engines, 

A couple of wings or quadrants connect the foregoing 
arcades and galleries with the great conservatory and the 
Albert Hall. The latter building will contain in its 
spacious circular galleries various articles of exhibitiovu, 
including those belonging to the class of educational works 
and appliances. Engravings, lithographs, photographs, and 
other works of art, will also be located in and about the 
Hall. Here music will hold its court, the colossal organ 
taking the lead. This musical monster, with its steam- 
~aee and machinery, will be almost an exhibition in 
itself. 

In the grounds, the arcades, the conservatory, and in 
all available places, the Horticultural Society will have an 
international exhibition of plants, fruits, vegetables, and 
flowers, a species of display certain to be attractive. Horti- 
cultural taste will also & displayed in the training of 
creepers on the outer walls of the new buildings, over- 
hanging the elevated promenades. (in these terraces, 
abutting on the loftier portions of the structure, pergolas 
are being erected after the Italian fashion, on which will 
be trained various kinds of climbing plauts, as the best 
substitute for the vines of southern Ronen The view 
from these terraces will be extremely interesting aud 
attractive, and the spot will at least afford a most agree- 
able lounge. 

The plan on which this Exhibition is based is that of 
an anuual and selected display, which shall not compre- 
hend everythiug in one year, but which shall give a com- 
plete view in a series of years. Art will be entertained in 
every shape, encouragement being given to its useful ap- 
plications. The fine art division will be as complete as 
possible each year; but manufactures and the useful arts 
will require a cycle of about seven years for their comple- 
tion. Kach year the principle of selection will be exer- 
cised; and on the present occasion the enormous influx of 
pictures will cause many rejections in that department, 
through lack of space as well as on other accounts. 

The progress made with the arrangements thus far has 
been so satisfactory, that there is every prospect of all being 
ready by the appointed time, May Ist. One commend- 
able feature in the programme is that of publishing the 
official reports within a month after the opening of the 
Exhibition. The committees of selection are working 
vigorously, and there is reason to hope that the labours of 
all parties will result in a decided measure of success, 
guaranteeing the permanent prosperity of the design. 


STEAM PLOUGHING BY DIRECT TRACTION, 

Tr our recent article on steam ploughing by direct trac- 
tion has done nothing else, it has at least elicited a dis- 
cussion in our correspondence columns of more than 
ordinary interest. Our correspondents, “R. E.” and 
“ Avellana,” evidently possess sufficient knowledge of their 
subject to render their letters valuable, and as another 
apparently experienced combatant, writiug over the nom 


de p!ume of “ An Old Traction Engine Driver,” has entered \ 
the lists, it is possible that the entire subject may be as fully 


ventilated as we desire it to be. The fact of the matter is 
that for several years past nothing whatever has been 

ublished concerving steam ploughing by direct traction. 
The thing was tried aud abandoned, and the reason why is 
not far to seek, it must be well known to every one who 
is familiar with the records of the Patent-office. A very 
moderate amount of experience sufficed to prove that no 
traction engine mounted on ordinary cylindrical wheels 
stood the smallest chance of success, Such engines, years 
ago, as now, sunk into the yielding soil and refused to 
propel themselves, much more a plough. The obvious 
defect in such engines was want of extended bearing sur- 
face, and therefore a multitude of schemes were brought 
forward to obtain what was needed. As an example of 
the length to which inventors went, we may cite one scheme 
in which a traction engine was to work inside an immense 
timber drum, some 40ft. in diameter, much as a squirrel 
does in a rotary cage. Another inventor designed a steam 
traveller covering some 50ft. in length of field, and stand- 
ing not less than 20ft. high, which laid down for itself as 
it proceeded a highly ingenious railway, consisting 
essentially of inflated bags of india-rubber. Several 
devices were introduced, nevertheless, which were satis- 
factory as far as the mere act of ploughing was con- 
cerned; butthe inventors forgot that any apparatus intended 
to plough by direct traction must a'so be able to get to and 
from the place to be ploughed with great ease. It must be 
able to go down narrow lanes and turn sharp corners. 
The disadvantage inherent to ploughing by direct traction 
lies in the fact that the whole weight of the engine 
must be moved, as well as the resistance of the plough 
overcome, and this disadvan we have uo hesitation in 
admitting to be so great, that if the system of rope plough- 
ing did not possess still r disadvantages of another 
kind, the advocates of direct traction would not have a leg 
to stand upon. The moment that any of the evils peculiar 
to the rope system are tacked on to the direct system 
the latter is compromised. It is, therefore, above all 
things essentially necessary that engines intended for 
hauling ploughs direct should be poaneny mobile 
and handy ; but this is just the point on which 
inventors have hitherto generally broken down. In 
all = ms with which we «are ac- 
quainted we find an ordinary—sometimes an extraordi- 
nary—traction engine, combined with some arrangement 
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of endless railway, before the cost and complication of 
which those of the worst form of rope tackle sink into 
utter insignificance. Such devices failed sometimes because 
they would not work at all, sometimes because they were 
unavailable for use on ordinary farms, always because it 
would not pay to use them, however successful they might 
be in a mechanical sense. As an example of the extreme 
narrowness of the margin between success and failure, we 
may cite Boydell’s engine, which ran over any land, and 
could no doubt have drawn ploughs very well. It failed 
in a detail only; but that was enough to condemn it. 
In going to its work on hard roads the shoes were quickly 
knocked to pieces by direct impact; and, as there was no 
device to provide for lateral tipping when one edge or the 
other of a shoe got on a stone or other obstruction, the 
cycloidal guides were frequently broken. Steam ploughing 
by direct traction failed years ago, nut because the thing 
was impossible, but because the problem was not attacked 
by competent menu possessing an accurate acquaintance 
with the difficulties to be solved. The most successful 
engines produced, if able to ran on a common road, were 
powerless in the field to be ploughed ; or, being efficient in 
the field, were unable to get there from their inability to 
travel on narrow roads, to get through gates, or to turn 
sharp corners. It by no means follows, however, that it is 
impossible to produce an engine which shall be competent, 
not only to plough, but to run on any and all the roads in 
ashire. In other words, it is not, we believe, impossible 
to produce an engine which shall possess as much power of 
selt-locomotion as an ordinary heavy dray horse. With 
the advent of such an engive steam ploughing with ropes 
will not indeed sink into disuetude, for there are circum- 
stances of soil and weather under which no heavy horse 
could plough, butit will be relegated to a secondary place in 
the work of steam cultivation. We do not wishtu be under- 
stood to assert that the steam equivalent of a heavy 
dray horse has yet been got in the fullest sense of the term; 
but we do repeat that the recent progress of events is pro- 
mising iu the extreme for the advocates of steam ploughing 
by direct traction, and that it is more expedient than ever 
that further and extended experiments should be made in 
this direction. The accounts which have reached us 
during the week of a trial recently carried out by Lord 
Dunmore, before the steam plough committee of the High- 
land Society, so powerfully corroborates all that we have 
said in favour of additional experiments, that we reproduce 
the particulars here with no small pleasure. 

Some years since the Highland Society appointed a com- 
mittee of its members to investigate and report upun the 
merits of the various systems of steam ploughing available 
for examination. The committee presented what they 
intended to be their final report a few months since. ‘This 
report contained, however, no allusion to the possibility of 
steam ploughing by direct traction, They were questioned 
about the matter, and stated plainly that the thing was 
not worth looking into, the Marquis of Tweeddale, presi- 
deut of the society, thought that the matter bad better be 
dropped. But the Duke of Buccleuch, Professor Rankine, 
and many others, did not agree with him, aud on the 
duke’s motion the members of the committee were 
requested further to investigate the merits of the 
question. So far as we are aware there is only oue 
torm of traction engine in existeuce which appears to 
comply with the requisite cenditions, namely, Thomson’s 
now well known road steamer. ‘This engine has been taken 
up by Lord Dunmore with no small enthusiasm; and on the 
Just day of last month he gave the committee an oppor- 
tunity of judging of what the “ road steamer” was capable 
in the way of direct ploughing. ‘Lhe trials took place in 
Dunmore Park, the eugine used being one called by the 
makers an 8-horse power, whatever that may mean, but 
really able to work up to about 40 indicated horse-power, 
and weighing 7 tuns. ‘Lhis engine is almost identical with 
that illustrated in our impression for December 9th, 1870, 
and therefore requires no description here. In order to 
reduce the chance of slipping, Lord Dunmore had the 
armour chains of the wheels titted with short studs or 
spikes, like those in a cricketer’s shoe, much enlarged. The 
field in which the trial took place was an old lea, which 
had not been broken up for nearly half a century; the soil 
isa heavy clay. We cannot do better than reproduce here 
the report of the proceedingsabstracted from the Scotsman, 
premisivg that the plough used was of the balance type, 
invented for use with Thomson’s engine by Lord 
Dunmore, and mauufactured by Gray of Uddingston. 
“ The circumstances under which the trial took place,” says 
our contemporary, ‘‘ were rather adverse to, than in favour 
of the new iuvention, andthe result must be, therefore, all the 
more valuable in judging of the merits of the engine and 
plough. In the first place, the field to be broken up, lying 
unmediately below the ancient tower of Dunmore, had 
lain in pasture for forty years, and had not been ploughed 
since 1531. It may easily be conceived, therefore, how 
extremely tough it would be to work, and how great the 
ordeal was to both the road steamer aud the plough. But 
what was even more trying was the fact that it rained 
heavily all the morning and all the previous night and day, 
aud as the field had never been drained it afforded ample 
opportunity for the verification of the evil prophecies of 
those who had declared that no traction engine could drag 
itself, much less a plough, over such land. The engine 
was, however, started, and, dragging the plough after it, it 
steamed down the field in the easiest and smoothest 
manner imaginable. When fairly started the work 
executed was really admirable. The furrows, 6in. by 10in., 
were beautifully turned over, closely packed, giving a nice 
shoulder and a capital seed bed. Notwithstanding all the 
adverse circumstances, there was not a hitch but what 
would have occurred to an ordinary sowing or double-furrow 
plough. Comparing the work done with that made in the 
same field at a double-furrow ploughing competition on 
Thursday last, the palm might easily be given to the steam 
cultivation over that made by serail of the double- 
furrows. The plan adopted in ploughing with Thomson’s 
engine and the balance plough is to leave a headland of 
forty feet, in which the steamer can turn. The plough of 
three furrows is then drawn up and down the field till 
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finished, the headlands being afterwards ploughed across 








as with the ordinary plough. This leaves 40ft. at the 
corners of each field to be done by horse or other labour, 
instead of 18ft. as at present. The engine turns at the 
headlands in thirty-two seconds, so that no time is lost ; and 
on Tuesday the length of furrow turned over in eight 
minutes was 300 yards. Working ten hours a-day, Lord 
Dunmore calculates that seven acres of autumn stubble can 
be ploughed per diem, at a cost of 2s. 9d. per acre; and 
in spring ploughing lea five acres per diem, at 3s. 10d. per 
acre.” 

It was objected by some one present that the action of 
the wheels of the engine compressed the land and increased 
the resistance. To test this a horse plough was driven 
down the field, which is on an incline, in the untouched 
soil, and the draught was found by the dynamometer to be 
64 cewt. It was then driven wp the hill in the track of one 
of the engiue wheels, and the draught was found to be 
7icewt. Taking into consideration the slope of the ground, 
very little was proved against the engine by this experiment. 

We are by no means prepared to go as far as Lord Dun- 
more does in estimating the cost of ploughing by this 
system. But it is evident that his lordship and Mr. 
Thomson have made out an excellent case for further 
experiments. Thatsuch experiments will shortly be carried 
out in the shape of public trials both in England and in 
Scotland is, we believe, the fact, and with the announce- 
ment of this fact we shall leave the subject for the moment 
in the hands of our correspondents. 


THE INDIAN CIVIL ENGINEERING COLLEGE, 


Ir was hardly to be supposed that the establishment 
of a Civil Engineering College by the Government of India 
could pass unchallenged in the House of Commons, es- 
pecially wheu we consider with what opposition the pro- 
posal was met by the several schools and colleges possess- 
ing so-called civil engineering classes. The proprietors of 
these establishments no doubt looked upon India as the 
special field for the employment of their pupils, and on the 
preparation of engineers for India as a monopoly, notwith- 
stauding that, as pointed out by Mr. Grant Duff in reply 
to Sir F. Goldsmid’s resolution, they have utterly failed to 
supply the demand, the number of successful candidates 
who owe their education to any of the numerous insti- 
tutions in England and Ireland being infinitesimally small. 
The system, which answered its purpose comparatively 
well at the first, turned out ultimately, as we have ob- 
served on previous occasions, a total failure. The reason 
for this is not difficult to trace. At the tirst bona fide 
eugineering pupils came forward, but after a little while 
the training of candidates passed out of the hands of 
practical engineers into those of systematic crammers, 
who, calling themselves engineers, undertook to prepare 
youug men for the examiuations for a far less sum than 
any competent engineer in practice would have been willing 
to receive a pupil into his office. Instead, then, of getting 
young men prepared to enter the engineering profession, 
the Indian Government have latterly drawn their supplies 
of civil engineers from men prepared to pass certain exami- 
nations, and so to obtaiu an appointment. No doubt some 
good men and true have come to the front, even in the 
latter years of this competitive examination system ; but it 
would be somewhat curious to trace, were it possible to 
do so, the subsequent professional career of the unsuccess- 
ful candidates. That Sir F. Goldsmid’s resolution was 
framed in the direct interest of the so-called civil engineer- 
ing schools and colleges, or rather of those possessing civil 
engineering classes, there cannot be a doubt, for it declared 
“That, in the opinion of that House, young men qualitied 
by character and attainments for admission into the ser- 
vice of the Government of India as civil engineers ought 
not to be excluded from such service by reason of their not 
having been educated at a Government college.” This, in 
other words, is undoubtedly intended to declare that the 
students of those several institutious in England, Scotland, 
aud Lreland which hitherto had the privilege of sending up 
candidates to compete for Indian appointments, shall 
continue to do so, notwithstanding their total failure 
heretofore to create a supply even approximating to 
the demand. Has Sir F. Guldsmid’s resolution been con- 
scientiously made upon public grounds, and in the interest 
of engineering students generally? We venture to think 
that it has not; but that the true meaning of it was ex- 
plained by Mr. Gordon when he said, “ The change would 
also go far to destroy the engineering chairs in Edinburgh 
and Glasgow.” Therefore the Indian Government is to 
forego good engineers in order that certain professors may 
continue to enjoy the beuetits of employment and emolu- 
ment. Is it thus that the interests of India are cared for 
by the British Parliament, and ave public works’ scandals 
to be permitted to continue iu India, in order that certain 
professors may not lose their occupations! ‘The evil of 
sending out unqualified engineers to India cannot be esti- 
mated from the results that would probably follow the 
engagement of such men to carry out works in this 
country, for in the event of a failure here there are plenty 
of experienced professional men at hand to whom recourse 
can be had, whilst in India the exigencies of the service, 
compared with the number of engineers available, are such 
that it may happen that an engineer is placed in charge of 
fifty square miles of country, with very little, if any, pro- 
fessional assistance to fall back upon in case of emergency. 
Now, as Mr. Grant Duff explained in his reply, ‘‘ Oue of 
the tirst principles of the Indian Government in testing 
engineering ability was to give up the short examination 
hitherto in vogue, and adopt the German plan, extending 
over weeks, and bringing out not only the book knowledge 
of the candidates but their power in making plans and 
other practical work.” This, it will be acknowledged by 
every unprejudiced person, is only right and proper. No 
one looking over the papers given at former competitive 
examinations for direct appointments can fail to be struck 
with the fact that they diew upon merely the theoretical 


attainments of the candidates, and that nothing could be 
easier than to cram for such examinations. 

There is a curious inconsistency apparent in Friday 
night’s discussion on this subject, for whilst some of the 


—_ to the Indian Engineering College scheme 
objected to it upon the grounds that it would entail addi- 
tional expenses upon the revenues of India—whereas it has 
been established upon a basis calculated to be self-support- 
ing, and if the present estimates prove correct, and the 
college attracts a full complement of students, it will even 
return some £550 a-year towards the Indian revenues— 
others wished a plan to be adopted similar to that employed 
for recruiting the Indian Civil Service, which would have 
added absolutely very largely to the expenses of the Iudian 
Government: Itis true that the resolution propused to the 
House of Commons did not touch upon the advisability 
or otherwise of establishing a Civil Engineering College 
for India, but the discussion that emanated from it appears 
to have had an especial bearing upon that question alone, 
and the point as to whether or not it would he desirable to 
admit into the service of the Indian Government engineers 
other than those trained at the Government college was 
never once referred to. The educational point of the 
question was very fairly and truthfully put by Dr. 
Lyon Playfair, and in a manner more telling than was 
employed by any other of the Government supporters, not 
excluding the Under Secretary of State for [India himself. 
Dr. Playfair was glad to find, as he had found from the rules 
adopted by the Government, “that this college would uot 
enter into an unfair competition with the other educational 
‘institutions of the United Kingdom. The root of 
the whole difficulty which the Indian Government had 
experienced was the fact that the technical and the scien- 
tific education of engineers had been dissociated instead of 
combined, as they were on the Continent of Europe. 
Those who received the practical training in engineering 
establishments were retained by their employers, and only 
those who were found to be incapable, and who were 
rejected from such establishments, were thrown into the 
market for the use of the Indian Government. On the 
other hand, the universities and colleges of the United 
Kingdom and Ireland were very unwillingly compelled to 
contiue the engineering education which they offered to a 
purely theoretical education, as the practical engineers 
could not be got to co-operate with them, and that theore- 
tical education alone was wholly insufficient for the pur- 
poses required.” 

As is usually the case when matters relating to India are 
discussed in Parliament, there was on the present occasion 
but a very thin House. The professors of civil engineering 
at the different colleges were only able to muster fifty-two 
supporters for the resolution, whilst the Government whip 
succeeded in driving only forty-six members into their 
lobby. The resolution was thus carried by a majority of 
six. What effect this wiil have upon the Government 
scheme it would be difficult at present accurately to state, 
but one immediate consequence probably will be to make 
the college actually to some extent a burden upon the 
Indian revenues instead of contributing somewhat towards 
them, and thus those who declaimed so loudly the other 
night against the college “as an injury to the people of 
India, who would have to bear the great expendi- 
ture incurred,” have, by supporting the resolution, done 
their best towards making that “great expenditure” 
greater than it otherwise probably would have been. 
Such is too often the case when subjects are taken 
up in a party spirit, and with a view merely 
to private interests instead of in support of principle. 
The primary effect of this resolution that we foresee 
is, that certain young men who previously contemplated 
joining the Indian College will now be led to believe that, 
as stated by Mr. Fawcett, “In Edinburgh, at Trinity 
College, Dublin, and at Owen’s Colleze, Manchester, a good 
engineering education can be obtaiued for £50 a-year,” 
| and they will prefer completing their studies at one of those 
institutions to paying £150 perannum atthe Indian Engineer- 
ing College, and thus the number of students admitted 
into the latter institution may be below the full comple- 
ment required. This, however, could be but a temporary 
inconvenience, for there can be no doubt as to the position 
which students from the existing colleges in the United 
Kingdom and Ireland would take when brought into com- 
petition with young men who have passed through their 
three years’ course at Cooper’s Hill; especially if, as is 
intended, the examination is of a searching character, ex- 
tending over several weeks, and designed with a view to 
| test thoroughly the practical as well as the theoretical 
attainments of the respective candidates. If, how- 
ever, the present course of the Indian Government 
should have the effect of causing the authorities of 
the different schools and coileges where engineering 
is taught to bestir themselves, and so to alter their 
curriculum as to bring it up to the requirements of the 
times, we shall be glad to see their students competing 
successfully with those from Cooper’s Hill, for we feel 
satisfied that the object of the Indian Government in 
establishing a college for itself has been totally void of any 
selfish or improper motive, and if it merely serves to im- 
— our national engineering schools, and to teach them 

ow to combine theoretical with practical education, it will 
have as greatly benefited the profession in England as in 
India. 








Pimuico, PECKHAM, AND GREENWICH TRAMWAY. — Another 
section of this line, which will extend in one direction from Wool- 
wich by Greenwich, Deptford, Peckham, Camberwell, Kennington, 
and Vauxhall to Victoria station, Pimlico, was opened for traftic 
on Saturday last. The new portion is from Deptford Bridge 
through Greenwich, to East Greenwich. The opening ceremonial 
was concluded by a dinner in the Ship Hotel, Greenwich. The 
directors are experimenting with different kinds of paving—granite 
sets, val de travers asphalte, and wood blocks. They have not been 
successful in the matter of paving. Extensive repairs have been 
necessary already upon the portion of the tramway that was 
opened about three months since, and upon the portion just opened 
the ag been lifted and relaid in some places two and three 
times. This, however, will be a slight inconvenience compared 
with the interruption that will be caused to the traffic when the 
timber sleepers, which are neither ‘ pickled” nor of the best 
quality, need to be renewed. The portion of the line now open 
is about two and a-half miles in extent. There is a fair amount of 
wayside pick-up traffic, and at present a good deal of curiosity 
traffic, but a remunerative business can scarcely be expected before 





the company has more fruitful termini than East Greenwich and 
New Cross Gate, 
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LITERATURE. 
The City of London Directory for 1871. W. H. and L. Colling- 


ridge. 

WE certainly received this new “ City of London Direc- 
tory” with some surprise. The wonderful “ Post-office 
London Directory” has occupied the field so long and 
so well; it has so long appeared regularly with the new 
year, and annually with additional plethora, and pon- 
derosity ; its amazing and varied coutents have been worked 
out with such patience and skill by men who have reduced 
directory-making to a science, that it must have required 
courage of the highest order to project a new City Direc- 
tory. Having, however, got over our astonishment at the 
temerity of Messrs, Collingridge, we have looked with 
some care into the book, and must admit that the projec- 
tors seem to have made good their ground, and to have 
fairly won a field for themselves. The City boundaries are 
very arbitrary ones, but they comprehend the most impor- 
tant commercial interests in the world, and encircle a cou- 
stituency quite numerous enough toneed and handsomely to 
supporta provision of this sort. Thenthe book isof moderate 
size and convenient to use, very comfortably in contrast 
with its leviathan competitor in this respect. On the 
whole, we have come to the conclusion that there is room 
for a City Directory after all; and, indeed, we begin to 
wonder it was never thought of before. 

Now as to the execution of the work. There is a novel 
and useful feature even inthe streets’ directory in the 
placing of the two sides of the street in parallel columns, 
so that the relative positions of the numbers are seen at a 
glance. The postal information is good, too, giving not 
only the position of the post-office, letter-box, telegraph, 
&c., but pointing out the direction in which to seek them, 
with their times of clearance. In the alphabetical list of 
names the floor occupied is given, and, when practicable, 
every individual member of each firm. The conveyance 
guide comprehends the omnibus, cab, cart, and van ar- 
raugements, with colours, fares, stands, and other useful 
details. The corporation directory is very full, and goes 
into minute particulars, interesting as wellasuseful. Indeed, 
throughout the volume advantage seems to have been takeu 
of the opportunity for very great fulness aud minute accu- 
racy. The field is sufficiently within bounds to allow of 
thorough attention to every uouok and corner, and thorough- 
ness is the feature of the book. A very excellent coloured 
map precedes the volume, and proves one of its best 
features—it is so clear, legible, aud careful. Of course, 
considerable difficulty had to be encountered through the 
arbitiary divisions the City boundaries impose, but this 
has been got over by extensions of the matter when need- 
ful beyond the strict limits of the City proper. The book, 
besides, is very novel as well as handsome in its get up: 
indeed, whilst opening this directory wondering “ what 
shall the man do that cometh after the king,” we close 
it convinced that Messrs. Collingridge have discovered 
and supplied a want. 


Die Ventilations Maschinen der Bergwerke. Von Zui Rirrv 
von Haver. 8vo, Leipzig. 1870. 

Tne author is professor of mining and manufacturing 
machinery in the Mining School of Leoben. This small but 
able work comprises a descriptive account and critical com- 
parison based on physico-mathematical calculations and on 
experiment of all yet known forms of mine ventilating 
machines, classed under the following heads:—Piston 
machines; revolving piston machines (like Root’s blower) ; 
piston machines with fluid packing; induction current 
machines by water (Trompe) or steam (Gurney’s jet); 
spiral ventilators; centrifugal ventilators. It is a valuable 
contribution to a subject of acknowledged and growing im- 
portance. Even the men of Newcastle and Durham have 
come su fur as to doubt whether in all cases the furnace 
ventilation with down and upeast shafts may be the ne plus 
ultra of progress in colliery ventilation. 





Repertorium der Technischen Literatur. 8vo, Leipzig. 1870. 

Tuis is the continuation by a new part—the first for 
this year—of those catalogues of technical literature which 
have been issued under the sauction of the Prussian Minis- 
ter of Works and Mines, &c., from 1854 to 1868 inclusive, 
under the editorship of Dr. Bruno Kerl, whose reputation 
as a metallurgist and archeologist is well established. The 
present part only extends from A. to Eisen. All such 
classified catalogues are undoubtedly valuable, but their 
usefulness would be incalculably enlarged were there a 
few descriptive words to éach head giving some clue or key 
to the leading character of the paper or work. Mr. Wood- 
croft’s admirable chronological catalogues of pateuts—pub- 
lished now since 1868—prove within how small a compass 
this may be done if the condensation be entrusted to com- 
petent hands. 





Elemente der Mineralogie. Von Dr. Cant. F. Naumann. 8vo. 
Leipzig. 1871. 

Tuis is a new edition of Dr. Naumann’s well-known 
systematic work on mineralogy and mineral analysis. It 
contains nearly 850 excellent woodcuts of crystals, and is 
brought well up to the present date. 





Bericht tiber die Fortschritte der LEisenhiitten Technik im Jahre 
Von A. K. Kerpiiy. Leipzig. 1869. 

Here is a technical year-book of the right sort; would 
that we had even one like it in Great Britain. Within 
365 pages 8vo, and aided by seven large folded lithogra- 
phic plates, there is not an improvement nor proposal— 
practical or theoretical—of any mark or promise referring 
to the manufacture of iron and steel for the year 1867 
that does not seem known, recorded, and often well 
discussed. In addition there is a large appendix of 
information as to improvements in the metallurgies of 
copper, lead, zinc, silver, and gold. The work has 
now feached its fourth year, and the price at which it 
is brought out indicates that it is the greedy and timeworn 
customs of our British publishers, and of all the trades 


they have to employ, rather than the want of ability on 





the rart of compilers, or the want of readers, that prevents 
the production, on reasonable terms, of such works of 
thorough, practical, and sound information in this country. 





Handbuch fiir den Schiffsmaschinen Dienst, Von Matrutas 
Ernst. 1 Band. 8vo. rieste. 1870. 

Tue author of this as yet incomplete work upon the 
management of the marine engine is an engineer in the 
Austrian navy. The work meditates plainly a thorough 
treatise, embraciug its eutire subject aud from the begin- 
ning, in such a mauner that the sailing engineer may find 
it a professioual library of reference, 1m so far as his direct 
duties are concerned. 

We have several sailing engineers’ manuals of the marine 
engine, &c., some tolerable, afew good, but none so compre- 
hensive as Herr Ernst’s is intenued to be. However, we 
think compreheusiveness is here carried too far, and reaches 
mere diffusiveness. An opeuing chapter of fifteen pages 
describiug the properties of the metals, fuels, and so torth, 
is quite superfluous; no mau who does not know all that 
and much more, should be permitted into the engine-room 
of any steamship—though we fear a good many of our own 
sailing engineers, both royal aud mercantile, might be 
“crused” im this same chapter. 





Der bau der Briickentrager, mit besonderer Riichsicht auf Eisen 

Constructionen. Von F. LaissLe und A. ScHUBLER, Ingen. 

1 vol. 8vo, with several plates. Studgard. 1571. 

Tuis is an able and very thorough book, and ought to be 
in the hands of all our British iron bridge buiuders. It 
deals with the theory of every well known form of iron 
girder bridges, and amongst these with several little known 
in British engineeriug—aud also with practical coustruc- 
tion—ewmbracing the varied methods aud choice uf com- 
bining parts of angle, plate, &c., into structures. 

Lhe turmule are here and there cumbersome, and waut 
clearness, after the manner of German treatment as com- 
pared with French mathematics; but there is ove uniform 
notation ail through—a great thing. The plates give good 
details of several of the largest and must remarkable 
girder-bridges ou the Continent, amongst which are those 
of the Isar, at Munich, in spaus of 50 metres; over the 
Brenz, at Kéuigsbronu; of Lugolstadt, over the Danube; 
of Kitzengen, over the Maio, on the Paulli system, iu 
spaus of 75 metres; of Kolomak, on the Charkow- 
Krementschug Railway, of very vast span; of ‘langer- 
miind, over the Elbe, also of very great span, and upon 
the Schwedler system; and of Blankanal, near Ebrenstein. 
All these are examples well worth study, two or three 
showing both originality and boldness. 


Die Chemisch Technischen Mittheilungen. Von Dr. L. ELsner 
Laures. 8vo. Berlin. 1869-1370, 

Tuts year book, professing to notice or describe all the 
chief improvements of techuological chemistry of the past 
year, does uot keep to its earlier character aud reputation 
when it started in 1846, aud for several years after. The 
present year’s part we cannot speak tavourably of, though 
it contains many notices vt great interest, especially to 
those concerned with aniline colours anu dyeing. 


Die Compressions des Torfes und der Braunkohle. Von W. Leo. 
8vo. Prague: Creduer. 

Tuis pamphlet contains a great deal of curious, little 
known, aud valuable information as to what has been 
accomplished in the East of Europe in the compression and 
otherwise improving turf aud brown coals. Lhough com- 
pressed and artificially dried turf has made, we may say, no 
progress with us, it is produced at mauy places, aud upon 
a jarge scale and in a paying way, in the Austrian Empire, 
from the extreme north to the slopes of the Lyrol, To 
those who desire to find in one volume a pretty complete 
account of the natural history—geology, we may call it— 
distribution, composition, and modes of preparation—in a 
word, all about peat and turf—we may also commend the 
“ Traité Complet de la Tourbe” of Ernest Bose, 1 vol. 8vo., 
published this year at Liege and Paris. It is a compilatien 
of first-class merit. 





Longmans’ Text-Books of Science. 

A series of elementary works on mechanical and physi- 
cal science has been anuounced by Messrs. Lougmans, of 
which two or three volumes have already appeared. Ove 
of these is a new edition of Mr. Govdeve’s “ Ele- 
ments of Mechanism,” a very able and well-selected and 
compiled volume, in which, without losiug sight of exact- 
hess, nor omitting wholly the algebraic expression of 
kiuematic laws in given practical combiuatious, the ex- 
treme abstractness of Protessor Willis’ well-known work 
is with advantage to the practician at least avoided. The 
other is by Professor bloxam—‘“ A ‘Treatise on Metals, 
their Properties and Treatment.” It is impossible that 
the author could write a bad book, aud his great powers 
of perspicuous condeusation were abundantly shown in his 
own capital “Elements of Chemistry.” But there are 
limits beyond which, if insisted upon by the mere specu- 
lative publisher, no author, however able, can do more than 
produce a lame and imperfect work. ‘To treat on the 
metals—from their ores to their manufacture, within 
30 small 8vo pages—is for auy one simply impossible. 
So all the metals mentioned at all are—iron, copper, tin, 
lead, zinc, silver, gold, mercury, platinum, palladium, 
antimony, bismuth, aluminium, magnesium, and cadmium, 
the last being dismissed in one page. What is said of 
these even leaves much to be desired, for there was nu 
space for rg fl author—even were he a very giant in power— 
to extend his limbs, and the woodéut illustrations are 
neither very good nor at all original. Upon the whole, we 
cannot in the least degree congratulate the reading public 
who want to obtain sound information upon this text book 


tends to teach as well as to amuse, and its success as a mere 
bookselling trade speculation is good alone for the pub- 
lisher and puffing agent, while evil in a high degree to the 
public by keepiug off from publication (uuless subsidised) 
works of real merit anid exhaustive character, such as Ger- 
many and France alone now produce. 


Researches on the Action of the Blast Furnace. By CHaRLEs 
Scuinz. Translated from the German by W. H. Maw and 
Moulz MULLER; with an Appendix by the Author. 1 vol. 8vo. 
London: Spon. 1870. 

Scuinz’ reputation as a theoretic and practical sidero- 

technist, aud his great acquaintance with the irom metal- 

lurgy of a large portion vf the worid—from Russia to 

Spain, iu fact—quite enutled this work of bis, which had 

already been trauslated into Freuch, to appear in an 

English dress, and the task has been very fairly performed 

by the trausiators. 

The work is rather a series of essays upon the condition, 
&e., of working of the blast furnace, than a completely 
systematic metallurgic work; but it 1s one which shows 
great thoroughuess and exhaustive kuowledge, as well as 
German exactness and patience, on the part uf the author; 
aud all who are interested, scientitically or commercially, 
in the use of the blast furnace, will tind here much that is 
alike interesting and important, and a good deal not much 
known hitherto to English ironmasters. 

PRIVATE BILLS OF THE SESSION, 

Tue General Committee on railway and canal bills for the 
House of Commons have made their first report to the couse, in 
which they have thrown sixty-six bills into nine groups. The 
first three groups include fuurteen bills, ten of which, divided 
intw two groups, are within the Metropolitau railway district, as 
it has been laid down by Parliament; the four bills in 
group 3 relate to the suburbs of London. Group 4 has 
uine bills belonging to companies either already in existence or 
projected in the south and south-western districts. Groups 5 
and 6 include 8 and 9, bills respectively relating to the north, 
and the north-east and northwest of Knglaud. Group 7 con- 
tains eleven bills for Wales and the West. Group 8 has six 
Sevctish and group 9 has nine Irish bills. The other committee 
for the classification of private bills—the Committee of Selection 
—have also made their first report, and have set out sixty bills, 
other than railway and canal bulls, in thirteen groups, each distin- 
guished, as in former sessiuns, by one of the letters ot the alpha- 
bet. ‘che bills in these groups include gas, water, local improve- 
ment, lighthouse, docks and harbour, market, bridge, sewage, 
drainage, reclamation, and other miscellaneous bills. Two of 
the groups, M and N, embrace eleven schemes that relate to 
London and its vicinity, including the Albert Bridge Bill, Bil- 
linsgate Market, Leadenhall Market, Horusey Local Board, 
Tuttenbam Local Board, Richmond Sewage, Thames Valley 
Drainage, Metrupolitan Sewage and Essex ieclamation, South 
Essex istuary and Reclamation, &c. 

Numerous public bills are now reported fur progress, which 
include a good many that will affect commercial operations, in- 
vestments, and industrial affairs aud relations, such as Mr, 
Muntz’s Aduiteration Bill, Mr..M’Lagan’s Fires Bill, Mr. Chi- 
chester Fortescue’s Merchant Suipping, probably the most 
voluminous bill of the session, Mr. Shaw Lefevre s Metropolis 
Water Bill, Mr. Secretary Bruce’s Mines Regulation Bill, Sir Henry 
Selwin-[bbetson’s Railway Companies Bill, Mr. Sheridan's Boilers 
luspection Bill, Mr. Secretary Bruce’s Trades’ Unions Bill, and 
Sir David Salowon’s Workshop Regulation Act (1507) Amend- 
ment Bill. The greater number of fifty-seven public bills in 
progress staud fur second reading in the course of the current 
mouth, but a few of them are placed for dates as remote as June, 
aud one for July. 

THURSDaY. 

Committees have been appointed for groups A, C, aud D of 
Gas, Water, and Local Improvement Buls. Group A, to con- 
sider eight gas biils, will commence their sittings on the 14th inst., 
Mr. Weguelin chairman. Sir John Duckworth is attached to 
tuis Committee as referee. Group C are four water bills ; the 
Committee will commence their sittings on the 16th instant, Lord 
Henley chairman. Group D embraces four water bills aud the 
likley Local Board Bill ; this Committee will also commence their 
sittings va the 16th, Captain Egerton (Derbyshire ast) chair- 
man. The Committee will have the assistance as referee of Mr. 
A. Bonham Carter—not the member for Winchester, but his 
brother, 4r. A. B. C., as he is sometimes called in the Houses of 
Parliament. 

Numerous additional petitions against private bills have been 
lodged since last report. As many as thirteen additional have 
been deposited against the Cvalowners’ Associated London 
Railway. 





Tue Leeds Mercury says that a successful application of the 
pneumatic principle to coal mining has been accomplished at 
Holwes Colliery, Rotherham, The manager has succeeded in dis- 
covering a mode by which compressed air can be wade availavle to 
pumping water from the pit and hauling coal along tramways. It 
is believed that the principle will soon be extensively and econo- 
mically applied to various other useful purposes. 

Tue INSTITUTION OF CIVIL ENGINEERS.—At the meeting of this 
society on Tuesday the 7th inst., Mr. Charles B. Vignoles, F.R.5., 
president, in the chair, eighteen candidates were ballotted for and 
declared to be duly elected, including three members, viz.. Mr. 
Edward Dangertield, District Engmeer, Nagpore Branch, G.1.P, 
Railway; Mr. John Imray, M.A., Westminster; and Mr. John 
Pendlebury, Officiating District Engineer, Scinde, Punjaub, and 
Deihi Railway, Umbaila, Fifteen gentlemen were elected asso- 
ciates, viz., Mr. William Barber, Buckingham Palace-road; Mr. 
James Alston Carfrae, Stud. Inst. C.E., Wimbledon Com- 
mon; Lieut. John James Curling, R.E., Stanhope-gardens; 
Mr. Francis Dawson, Deputy Director of Roads, Kingston, 
Jamaica; Mr. Joseph Emerson Dowson, Westminster; Mr, James 
Kidridge, Engineer to the Richmond Gas Company; Mr. Thomas 
Robert Gaiusford, Stud, Inst. C.E., Birley Collieries, near 
Sueffield; Mr. Johu Edward Hilton, Assistant Engineer, P.W.D., 
India; Lieut.-Col. William Robert Houghton, B,3.C., Executive 
Engineer, P.W.D., Nassick, India; Mr. George Henry List, 
Assistant Engineer, Oude and Rohilkund Railway, Benares; 
Mr. James Joseph Meagher, Superintendent of Public Works 
Trinidad; Mr. Edward Rosenbusch, Engineer and General Super- 
intendent to the Mediterranean Telegraph Extension Company ; 
Mr. William Shield, Stud. Inst. C.E., Westminster; Mr. Louis 
Sterne, Westminster; and Mr. John Evelyn Williams, Chief 
Assistant to the Resident Engineer of the Hull Dock Company, 





enterprise of Messrs, Longmans. Scientitie aud technical 
literature in Euglish is now, and has for a long time been, 
flooded with crude and jejune attempts pretending to 
bring knowledge on the cheapest terms to the level of 
the meanest capacities. In reality, it is at once the 
dearest and the most pernicious of all literature that pre- 





A re was brought up from the council stating that, under tae 
Ghockiams of Sect I V. of the Bye-Laws, the foliowing candidates 
had been admitted students of the Institution since the last 
announcement :—Messrs. Thomas Holmes Biakesiey, Oswald 
Brown, Oliver Fry, Edward Pontifex Harrison, William Russell, 
Frederick Valentine, and James William Wardle. ;: 


Ny 
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CENTRAL EYE FOR COUPLING RODS OF LOCO- 
MOTIVES. 


In the accompanying engraving we illustrate a novel and excel- 
lent form of centre eye for coupling rods, designed by Mr. Stephen- 
son, of the North-Eastern Railway. It has been already fitted to 
one engine with perfect success. It insures an increase in the 
area of the surfaces subject to friction, and a reduction in the 
weight of the parts in motion. The engraving shows the arrange- 
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ment so clearly that little description is needed. Fig. 1 is an 
elevation, showing a large double eye encircling the centre crank 
pin. Fig. 2 is a eection of the same. It will be seen that a large 
steel bush is introduced in the double eye, into which the brass 
bush is forced in the ordinary way. An objectionable joint is 
removed from between the centres, the surface of the coupling 
bolt enlarged, the weight of material reduced, and a more elegant 
appearance attained. 








STONE’S PATENT WATER WASTE PREVENTER. 


In the annexed engraving we illustrate a water waste preventer, 
patented by Messrs. Stone and Co., of Deptford. This apparatus 
may be made of any size, but for ordinary domestic purposes, for 
dressing rooms, closets, courts, factory yards, market places, 
public parks, gardens, railway stations, and various other situa- 
tions and uses, the patent waste preventer occupies no more room 
than the ordinary cock or valve. Its cardinal peculiarity is that 
it can be regulated to discharge a certain quantity of water, say 
a sufficient draught for a visitor to a drinking fountain, or to fill 
the basin of a lavatory, or to cleanse a closet each time it is used, 
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or to fill a bucket for a horse at a watering place. Any quantity 
from half a pint to three or four gallons, it can be adjusted to 
discharge, and, according to the adjustment, it will deliver that 
uantity and no more. When the regulated quantity has been 
elivered, if more water is wanted the lever which turns the cock 
is put back, and then brought down again. 
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The action of the apparatus may be thus described :—When the 
cock is turned on the water flows from the service pipe through 
the opening, as shown in the section, to the bottom of the 
which, with the valve on its underside, it forces towards top 
of the cylinder as far as B, where the piston is arrested. The 
water is thus permitted to escape through the nozzle of the cock. 
At the same time the water passes up the side tube shown to the 
upper part of the cylinder, which it enters at the aperture 
quiating in the cylinder, and co-operating with the com 





air in the chamber above B ; it overcomes the pressure underneath, 
and forces the piston down again, until the underside of the 
valve ——— ° -_ Wp ang rover eee the a 
ipe and the nozzle is thus tive of the position o! 
ie ont lever, and the water ceases to io. The ager 
by a charge and discharge of water, and the quantity conse- 
quently permitted to flow ata pull, can be exactly regulated by an 
adjusting screw acting upon a cone seat at A. en the cock is 
turned off, and communication with the service pipe stopped, the 
water in the cylinder and in the cock escapes by a we Cc 
leading to the nozzle, the pressure is thus taken from the top of 
the piston, and the cock is again ready to be turned on. 





LOCOMOTIVE ENGINE AND TENDER ON THE 
DUNABERG AND WITEPSK RAILWAY. 


On page 164 we illustrate one of fifteen engines, with tenders, 
manufactured by Messrs. Sharp, Stewart, and Co., for the 
Dunaberg and Witepsk Railway. The engine, as will be seen 
from the drawings, has outside cylinders, and six wheels coupled. 
The boiler is 3ft. 10in. in diameter, and is made of Lowmoor 
plates y4in. thick, having circular and horizontal butt joints, with 
welts double zigzag riveted. The front tube plate of the boiler is 
jin. thick, flanged so as to receive the smoke-box plate, and is 
secured to the boiler by 3}in. x 3}in. x in. angle irons. Eight 
washing-out holes are made at the bottom of the fire-box, one at 
each corner, and one in the centre of each plate. The bottom of 


RAILWAYS IN SOUTH AUSTRALIA. 
(Continued from page 144. ) . 

It may not be uninteresting to quote the cost of some of the 
“light railways” which have been made, including stations, 
rolling stock, &c. 

ueensland, where ordinary labour varied from six to seven 
shillin a. average cost per mile (exclusive of mountain 
incline}, 3 gauge, 3ft. Gin. 

Conjeveram to Arconam (India), coolie labour, land and road bed 

“er _by Government, average cost per mile, £3900; gauge, 
in. 
railways, ordinary ‘labour four shillings and twopence 
per dey, vane cost per mile, including land (steel rails), ; 
gauge, in. 

Government railways, Norway, through easy country, £3270 ; 
through heavy country, £4660 to ; gauge, 3ft. Gin. 

The “light system ” of railway construction is not by any means 
limited to any particular gauge, but is the adoption of that mode 
of construction with regard to the requisite speed and the 
necessities of the traffic in every case utilising the very best 
materials and workmanship. 

The class of locomotive which I would recommend for adoption 
be a line as described above, having a given net traffic of 

,000 tons annually, would be an outside cylinder tank engine, 
with four wrought iron wheels coupled, 3ft. 9in. diameter, with 
compensating beam; leading wheels also of wrought iron, 2ft. 





the holes stand in. above the bottom ring. There are also two 
holes at the side of the fire-box for washing the roof of the copper- 
box, and one in the smoke-box tube plate below the tubes, in all 
thirteen holes. These washing-out holes are covered with oval 
doors and solid bolts and lock nuts. A steam dome is placed on 
the boiler near the chimney, as the illustration shows, with a 
flanged joint on the bottom for taking off the dome when shipped. 
Baffle plates are placed in the steam dome to prevent priming. 
The regulator has a steam way of 27 square inches. All the plates 
of the fire-box shell are 4in. thick, the shell being secured to the 
boiler by 3}in, X 3}in. X gin. angle iron. The rivets are fin. in 
diameter, and are placed lin. apart from centre to centre. The 
back plate of the fire-box shell and the smoke-box tube plate are 
stayed to the boiler body by twelve longitudinal stays, each lin. 
in diameter, secured by pins and cotters to forgings riveted to the 
boiler, fire-box shell, at smoke-box tube plate. The smoke-box 
and chimney are made of the best Staffordshire iron. The 
chimney shaft is 17in. in diameter inside, and is furnished 
with a spark arrester, the height of which is 15ft. 4in. from 
rail level. A small door is placed in the external shell 
of the spark arrester for removing the ashes. This door is 
laced, as shown in the drawings, as low as possible. The smoke- 
x plates are Sin. thick. Two strong wrought-iron gussets connect 
the iron tube plate with the bottom of the boiler externally. The 
smoke-box is furnished with a tight-fitting door and valve 
underneath, so that the ashes shall discharge themselves clearof the 
buffer beam. The bottom of the smoke-box is so constructed that 
when the valve is opened the whole of the ashes fall out, hence 
all ledges are avoided. The fire-box is 5ft. 9in. by 5ft. Gin. inside, 
and is made of the best copper, all plates being ,%;in. thick, 
except the tube plate, which is lin. in thickness at the part that 
receives the tubes, aud the back plate is thickened to gin. at the 
fire-door for a distance of 8in. all round. The corners of all the 
plates are bent to a radius of ljin. inside. The ash-pan has doors 
at both front and back, which are worked from the fvot-plate, the 
doors being stiffened with iron frames, and the back door has an 
overclosing angle iron. The lowest part of the ash-pan stands 
Tin. above rail level. The tubes, of which there are in each engine 
168, are of brass, of 2in. outside diameter, and of No. 10 B. W. G. 
thickness at the fire-box end, and No. 12 B. W. G. at the smoke- 
box end. ‘These tubes are reduced to ljin. diameter at the fire- 
box end, and increased to 24in. at the smoke-box end. The tubes 
are arranged in vertical rows, the space between each being gin. 
The heating surface in the tubes of each engine is 1210 square feet 
and in the tire-box 102 square feet, the total being 1312 square feet. 
The grate area is 174 square feet. The engine frames are of 
wrought iron, l}in. thick, thinned down to lin. beyond the hind- 
forks, and are in one piece from end toend. The greatest width 
of the engine or tender at the extreme lateral parts is 8ft. 10in. 
The cylinders are each 18in. in diameter, the steam pipes 


d ter, fitted with a single Bissell truck; the rigid wheel base 
being 6ft. 3in. ; diameter of cylinder, 1lin. ; length of stroke, 18in. ; 
boiler, 7ft. 9in. long, 2ft. 10gin. diameter, with one hundred and 
seven brass tubes lfin. diameter ; copper fire-box, 3ft. 3in. long 
by 2ft. Sin, wide, by 3ft. din. high ; heating surface, 365 square 
eet. 

Water tank on sides over the four driving wheels, containing 
three hundred gallons of water, and a fuel bunker of 27 cubic feet 
capacity. 

Weight in working order, 16 tons 19 cwt., distributed as under : 





Tons. Cwt. 

On leading wheels.. ee ee oo ss 4 2 
Ondriving ,, «. ee ee ee ee 6 12 
On trailing ,, «. eo ee - oe 6 5 
Total .. ee ee - 16 19 





This engine is to be fitted with a powerful brake and two Giffard’s 
injectors for feeding boiler, also a baffle-plate in smoke-box, to 
arrest the sparks. The boiler to be of steel, fire-box of best 
selected copper, tubes of solid drawn brass. 

The wheels of wrought iron, with cast steel tires (Krupp’s 
make), with axles and motion of Bessemer steel, eccentric straps 
of wrought iron, lined with brass, to be fitted with Ruscoe’s 
lubricators, sand boxes, and cab for engine men, central butting 
and draw bars and springs. 

These engines have taken a train of sixteen wagons, of a total 
length of 422ft. 8in., having a gross load of 136 tons exclusive of 
the engine, or with it 153 tons, nearly up an incline of 1 in 100, 
at a speed of fourteen miles an hour—the gradient having sharp 
curves of 980ft. radius, steam pressure about 1201b. to square inch. 

The cost of these engines, by a first-class manufacturer, similar 
to those in use in Norway on the 3ft. Gin. gauge, and to those 
lately imported by this Government for the Northern Extension 
Railway line, weuld be about £1560, f.o b. in England. 

The working expenses of these engines, including wages, fuel, 
stores, and running repairs, also wear and tear, with the limit of 
speed laid down, and the traffic of 30,000 tons annually, with 
average gradients of 1 in 100, would be about £6 per day. (A 
awe of this engine is laid on the table of the Library, 

‘arliament House, and marked No. 1.) 

For a line having an annual net traffic of 150,000 tons I would 
recommend the adoption of two descriptions of engines, one of 
which has been since 1867, and still is being successfully used in 
Queensland ; the other description I would recommend would be 
the ‘* Fairlie engine.” 

The first description is a tender engine with outside cylinders, 
being six wheels coupled and leading wheels running on a single 
Bissell truck. 

The cylinders are llin. diameter and 18in., stroke, driving and 
trailing and front pair of the coupled wheels being 3ft. 3mm. in 





5fin. inside diameter, and the exhaust pipes 64in. inside di 
The blast pipe has a variable orifice by means of a cone worked 
from the foot plate by a screw spindle. The greatest opening 
of the blast pipe is 5in. in diameter, or 19°63 square inchesarea, and 
the least area 5square inches, : 

Thecylinders and valves have Kessler’s lubricators, those forthe 
valves being so arranged that the oil will drop between the valves 
and the cylinder face. The injectors, of which there are two on 
each engine, are of brass, and are worked from the foot plate. 
The connecting and coupling rods are of cast steel, and are fitted 
with hard gun metal steps. All the valve motion is made of 
hardened steel; the piston-rods_are of cast steel. The engines are 
fitted with Allan’s link motion. The slide bars are of cast steel, 
with cast iron slide blocks lined with white metal. The wheels 
are 4ft. in diameter, the bodies being of wrought iron; the tires, 
are of the best crucible steel, 5gin. wide and 2gin. thick in the 
centre. The flanges on the front and hind wheels are lin. thick, 
thus allowing a total play between them and the rails of jin. 
The centre » tthe are lgin. thick, The distance between the 
rails is 4ft. 8hin., and the wheel base is 11ft. 3in. All the axles 
are of cast steel ; the axle boxes are of cast iron. The buffers are 
‘“*Spencer’s volute,” the heads being 14in. in diameter. The 
buffcr beam is constructed of plates and angle irons, in the form 
of a box girder, and is fitted with an elastic draw hook in the 
centre, with patent coupling. Rail guards are fixed in front of 
the engines with snow ploughs, as the illustrations fully show. 

Rance engine is fitted with a cab, as shown, for the protection of 
the men. 

A sand-box, with a water-tight cover, is it on the top of 
the boiler, with a pipe leading down each side to the front of the 
middle wheels, The sand-box is fitted with proper valves and 
handles, which are worked from the foot-plate, and also with a 
small cutter on the top of the valve so as to remove any sand that 
may have frozen in its immediate neighbourhood. The boiler, 
fire-box, and cylinders, are covered with sheet iron, with an air 
space - 4 lin.,j and this covering is easily shifted without remov- 
ing cocks, &c. 

The tenders are built of best Staffordshire iron, and the tanks are 
capable of holding each 350 cubic feet of water. The feed-pipes 
are of copper, with brass ball-and-socket couplings. The couplings 
are made at the lowest point, so that when the pipes are un- 
coupled all water will be discharged, as from the severe frosts in 
Russia the least quantity of water would be quickly frozen. The 
width of the tank is 8ft. 8in. The iron ery is 8ft. 10in. in 
width, on which seven or eight cubic fathoms of firewood are car- 
ried, each fathom being 75 cubic feet, or, in all, 456 cubic feet. 





Mr. GriFFIn, C.E., who some time since made proposals to the 
Lords Commissioners of the Admiralty for raising the Ca » has 
in been in communication with their lordships, who have been 
pleased to inform him that if he should make the attempt his 
arrangements will not be interfered with, but that Admiralty’s the 
claim to the ship cannot be abandoned. 

Sourn Kensineron MusEuM.—Visitors d the week ending 
March 4th, 1871:—On Monday, Tuesday, 
from 10 a.m. to 10 p.m., Museum, 13,883; Meyrick other 

2379 ; on Wednesday, Th’ y and Friday (admission 

.), from 10 a.m. till 5 .m., Museum, oe 
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d ter, the driving wheels having no flanges ; leading wheels, 
2ft. 2in. diameter. 

The heating surface about 600 superficial feet, the length over 
all being about 21ft., and extreme width 7ft. 

The wheels are all wrought iron, with Bessemer’s steel axles 
and Krupp’s cast steel tires ; the motion also to be of cast steel ; 
the boiler of best Lowmoor or Yorkshire iron ; fire-box of selected 
copper, tubes of hard drawn brass, fitted with spark arresters in 
smoke-box, two injectors, two Roscoe’s lubricators, sand boxes, 
and the usual mountings complete. 

The tender frames of phon jron, about 12ft. long, carried on 
four wrought iron wheels, 2ft. 2in. diameter, with steel axles and 
tires, the tanks holding about 600 gallons of water, and the fuel 
space being about 100 cubic feet. 

The weight of the engine alone would be about 20 tons in 
working order, and that of the tender, loaded, about nine tons ; 
ressure of no one wheel on the rails exceeding three and 
a- tons. 

These engines are capable of taking a load of 180 tons up 
@ gradient of 1 in 100 at fifteen miles per - A 

The cost of this engine and tender, obtained from a first-class 
manufacturer, would be about £1750, in land, f.o.b., and the 
working expenses would be about £7 per diem for a traffic such 
as described, viz., 150,000 net tons annually, speed being limited. 
These expenses include wages, fuel, stores, running, repairs, and 
wear and tear. (A photograph of these engines is laid on the table, 
Library, Parliament Ho marked No. 2.) 

The other description of engine is that known as the “Fairlie 
engine,” which has almost created a complete revolution in loco- 
motive working. 

The Fairlie engine may be thus described :—It has eight or 
twelve wheels (as the circumstances may require), about 3ft. Yin. to 
4ft. diameter, arranged in two independent frames or bogies, each 
set of wheels being coupled together—the middle pair, where six 
wheels are employed, being without flanges. hh group of 
wheels is driven by a separate pair of outside cylinders, The 
boiler is carried upon a cradle supported on the two bogie frames ; 
all the strain is taken x the carrier frames, so that the boilers 
only supply the steam. The whole weight of these engines is 
equally distributed over the large number of wheels, and the 
wear and tear on the permanent way reduced to a minimum. 

The fuel and water being carried on the engine, no tender is 
required, and thus udditional weight is used for adhesi The 
bogies being free to swivel, each engine and frame can adjust 
itself to the curvature of the line, 

The boiler has a midfeather or partition across the fire-box, 
and two separate barrels and tubes, as well as twochimneys. The 
regulator and gear are arranged to work from either side 
of the engine, so that the engineer and fireman can assist each 
other when necessary. 

I may here mention incidentally that for the last three years I 
ata Bn, great interest in the success of the Fairlie engine, and 
are pueet my opinion on record before a select committee of 
the House of Assembly in Victoria that Fairlie’s engines are the 
engines of the future. Having been in mdence lately 
with Mr. Fairlie, I am able to give some parti of an engine 
he has just finished for the Swedish Government. This engine (of 
which # photograph is coe in the Library of the.House of 
Ik Fe 

X, on two cou) w av: 
a wheel base of only 5ft. This engine has ran round curves at 
50ft, radius at twenty-five miles an hour at Hatcham with ease. 

















i 





Marca 10, 1871. 


TRS ENGIN EES 


169 








There is no oscillation whatever with these engines, and they do 
not injure the road. This engine for Sweden will take a load of 
260 tons up 1 in 90. 

The engines I would recommend would be twelve-wheeled 
engines, in two groups of six, weighing gross about 35 tons. 
This engine can, te > take a load gross of 350 tons up an 
incline of 1 in 100. e axles, wheel tires, and motion would be 
of best steel ; the boiler of best Lowmoor or Bowling iron; the 
fire-box of se: be og the tubes of drawn brass. The engine 
is fitted with pow brakes, and cab to protect'engine men. 
The tanks would contain about 700 gallons of water, and there 
would be about 120 cubic feet of yO CW 

These engines would cost about , f.0.b., in England, each, 
or less than that of two = engines of half the power each. 

The daily working cost of one of Fairlie’s engines as described 
above is, according to Mr. Spooner and Mr. Fairlie, 25 per cent. 
less than that of an ordinary engine of same power ; that is tosay, 
* if two coupled engines used 200 lb. of fuel to convey 100 tons of 

a given distance, the Fairlie engine would do the same work 
in every respect with 150 lb. of fuel. 

Mr. Faire, in a letter I lately received from him, states that he 
would make a 3ft. gauge railway work as many tons over it per 
hour as the best 4ft. 84in. gauge line now existing worked in the 
ordinary fashion. He is now building engines on his system for 
Peru, Swedish Government, France, Russia, and a 

He says a Fairlie engine, with four tons to a whtel, will not 
affect the road (40 1b. rails) near so much as the ordinary 17-ton 
engines with 24 tons toa wheel, owing to the entire absence of 
oscillation in the Fairlie engine. 

On recent trials of a month’s duration on the Midland line, in 
England, the Fairlie engine did the work of seven trains in four 


trains daily. 

The age of the portion of the Central Pacific line worked 
by a Fairlie engine, built by Messrs. Mason, of Taunton (Mass.), 
describes it as ‘*a wonderful success ;” the expression used is, it 
“* works like a ;” the power is enormous; these engines 
giving out much greater power with the same boiler pressure as 
the ordinary engine, owing in a great measure to the diminished 
friction. This was exemplified in the recent trials of the Little 
Wonder and the Welsh Pony on the 2ft. gauge in South Wales. 

The success which has hitherto attended the recent introduction 
of a light system of railways, especially on a narrow gauge, has 
been ina great measure attributable to the fact, which has only 
recently been proved, that it is possible to build an effective 
locomotive to convey paying loads greater in the proportions to 
the dead weight hauled on a narrow than is possible with the 
—— high speeds on a broad gauge. It is no argument to say, 

Why not reduce the speed on the broader line? because the 
capabilities of that gauge would not be developed to the extent 
which it could and ought to be unless by running at high velocities, 
requiring powerful engines, and building stock to resist the strains 
ol shocks consequent upon such velocities. 

But by using a narrow gauge you save in first cost of construc- 
tion through average country, and to a greater extent through 
difficult country ; and by ado; ng. Some necessity a low standard 
of speed the stocx can be = relatively lighter, and the haulage 
of dead weight will be consequently less on the narrow than on 
the broader gauge. 

If a gauge of 4ft. 8hin. suffices for the enormous traffic between 
the principal cities in England, where its capabilities, in some 
instances, are necessarily severely tried, and yet it fulfils its re- 
—, it seems only reasonable to suppose that a gauge of 

ft. 6in. will be ample for isolated districts in these colonies ; and 
I think I have shown that the narrow gauge is not only cheaper to 
construct, by examples I have quoted, but that it is, and must be, 
worked at a less cost per ton per mile than the ordinary or wider 
gauges, when there is not an amount of traffic sufficient to em- 
ploy a line of such capabilities to the fullest extent. I attribute 
the great success that must follow upon the introduction of a 
gauge of 3ft. 6in., or thereabouts, to the introduction of the 

‘Fairlie engine ;” and I feel perfectly ine that, before twelve 
months have passed, the engineering world will acknowledge that 
Mr. Fairlie has conferred a lasting benefit on all those interested in 
the successful working of “light railways.” 

“* Light railways ” mean a combination of light rails, light stock, 
and low speed (the construction being in all cases of the best de- 
scription as regards workmanship and materials), the consequence 
being diminished cost, working expenses, and maintenance. 

I have the honour, &c., 
H. C. Mats, Engineer-in-Chief. 
The Hon. Commissioner of Public Works, 


. 


EstIMATE No. 1. 

For the Permanent Way recommended for a Line of Railway constructed on 

the Light System, 100 miles in length, communicating with a Seaboard, 

and with an assumed annual net truffic of 30,000 tons. Based on the 

latest advices of the price of rails, &c., and presuming sleepers and ballast 
are obtained at reasonable rates. 

Quantity per mile. pe. 











s. d £04 

Iron rails, 40 Ib. to the yard .. 62 tons 18cwt...910 0 59711 0 
Adams’ bracket fish-plates ..,4tonslé4cwt...14 0 0 6516 0 
Fish bolts .. .. «oc cc oe l6hcwt. ..14 0 0 ll ll 0 
Fang bolts .. .e «2 ee «+ lLtonlljcwt...14 0 0 2210 
Dog spikes «6 .. .- «. of lLtonl3cwt. ..14 0 0 23 2 0 
ee eee 2112 -0 3 6 36912 0 
Ballast .. «2 .. «+ «.« «- 2200cubicyards..0 3 6 385 0 0 
Laying .. .. .. «. ee ~+-l760linealyards..0 19 154 0 0 
Total per mile, mainline .. .. .. .. «+ «+ « 162813 0 
Sidings, turntables, signals, &c.,10 per cent.on above.. 16217 3 
Derae «0 cs ss -- £1791 10 3 

EstrmaTe No. 2. 

For the Permanent Way ded foral tive Line constructed on 





the Light System, 100 miles in length, commur.icating with a Seaboard, and 
having an assumed net annual traffic of 150,000 tons. Based on the latest 
advices of the prices of iron, &c., and presuming sleepers and ballast can 
be obtained at reasonable rates. 

Quantity per mile. Py 





s. d. s. d. 

Steel rails, 45lb. to the yard .. 70 tons li cwt. ..15 0 0 1061 5 0 
Adams’ bracket fish plates .. 4tonsldcwt...14 0 0 6516 0 
OS aoe ee 16} ¢ -14 00 llll 0 
Fangbolts .. .. .. .. « 4tons$cwt. ..1400 65 7 0 
Dog spikes .. .. .. of « 16) cwt. 400 hho 
a3 soph 84m osk ie 2112 -.0 8 6 36912 0 
ED..60. .00._ 92, ses .-2400 cubicyards.. 0 3 6 420 0 0 
Tce 0” wees ..1760lineal yards..0 2 0 176 0 0 
Total per mile, mainline . 2172 2 0 


Sidings, turntables, signals, &c., 10 percent.on above 217 4 3 
Per mile 





és in «sae. OC 8 
H. C. Mats, Engineer-in-Chief. 
South Australian Railways, Resident Engineer’s Office, 
ide, 11th July, 1870. 

Sir,—I have the honour to acknowledge the receipt of your 
Jetter on the 10th ult., requesting me to prepare and submit, for 
the information of Parliament, a description, with estimate of 
cost, of that kind of t way which is, in my opinion, the 
most economical and best adapted to the circumstances and re- 
quirements of this province—(1) For a line having a through 
traffic of 30,000 tons per annum. (2) For a line having a through 
traffic of 150,000 tons per annum ; together with th 
and daily working cost of e recommended for each line. 

In conformity with your yo og have the honour to re- 
port that for all separate or isolated lines I would in each case 
recommend the adoption of a of 3ft. Gin. The rails of the 
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through traffic of 150,000 tons the rails to be of Bessemer 

of the same section as the wrought iron rails specified for the line 





having the smaller amount of traffic. In each case the rails to be | they would be placed 2ft. centres, to have Sin. of ballast under the 


fished at the joints with Adams’ patent bracket plates, secured 
to the joint 


by wrought iron dog spikes, 44in. long. The sleepers to be of red | same 


gum, or jaarrah, 6ft. 6in. inlength, 9in. wide, and 44in deep ; there 
should be 8in. of ballast under the sleepers, with a top width of 
8ft. when boxed up. 

These two descriptions of permanent way, with proper rolling 
stock—and at rates of speed not to exceed twenty miles an hour 
between stations for passengers trains, and fifteen miles an hour 
for goods—wil) amply suffice for the carriage of the respective 
amounts of traffic indicated, and at the same time prove econo- 
mical in maintenance. 

It is now generally conceded by engineers that the life of a steel 
rail is at least five times as long as that of a wrought iron rail of the 
same section; and as my experience conclusively satisfies me 
that a 401b. wrought iron rail is well equal to the conveyance of 
30,000 tons traffic annually ona 3ft. ye e, Lhave put down 
a 40 lb. steel rail for the carriage of the 150,000 tons per annum— 
a traffic exactly five times larger than that of the line for which 
I have recommended 401b. wrought iron rails. 

The cost per mile of eae ee way is very much affected by the 
nature of the district through which a line passes, and the distance 
the rails and fastenings have tobe led. There may be no timber fit 
for sleepers within fifty or sixty miles, or ballast may be scarce. I 
must therefore imagine a case. I will suppose that one end of a 

roposed line communicates with an available seaport—that the 
fine is two hundred miles in length, and that the facilities for 
obtaining ballast and —y are at least equal to those that 
existed on the Northern Extension Railway, which, I think, is a 
very fair example to take. On that line the sleepers had to be 
hauled on an average seventy-five miles from the forests where 
they cut, whilst the ballast was, for the most part, easily obtained, 
and at a tolerably low rate. 

The last shipment of 40 1b. rails from England cost £9 5s. per 
ton landed on the wharf—this price included wharfage, insurance, 
and agency charges. Owing to the greatly reduced freights that 
now obtain these rails could imported at the present time for 
under £9 per ton. 

There would be an average distance of 100 miles to lead them by 
the engine, at a cost of 24d. per ton per mile for the whole aver- 
age distance, thus bringing the cost of the rails up to say £10 
per ton. The cost of a mile mad | pera way of the line having 
the lesser amount of traffic would be as under :— 





63 tons wrought iron rails, at £10 .. .. .. .. £630 0 0 
4} tons brackets, fish-plates, £15 .. .. «.. .. 6815 0 
$ton fish bolts,'£15.. .. .. «2 o. . . - use 
1} tons fang bolts and fangs, £15 .. .. « .. 221v 0 
14 tons dog spikes, £14... .. «2 -. «- os 2100 
2150 sleepers, at 38 Sd... «2 «+ ++ «- 349 7 6 
2180 cubic yarda ballast,’at 4s. .. .. .. «- oe 456 0 0 
1760 lineal yards laying in, at 2s. .. .. .. « 176 0 0 
£1709 17 6 

Signals, turntables, traversers, sidings, switches, 
and appurtenances complete, 10 percent... 170 2 6 
£1880 0 0 


The permanent way should be charged with its fair proportion 
of cost of survey, office expenses, ries of inspectors and engi- 
neering supervision, which ought not to be put down at less than 
24 per cent., and which would bring the total cost of permanent 
way in round numbers to £1930 per mile. The permanent way for 
the line, having a through traffic of 150,000 tons, would cost 
£2280 per mile—the additional £350 being the extra value of the 
steel rails. 

(It may not be out of place here to remark parenthotioally 


sleepers, with a top width of 11ft. This class of permanent way 


per by fang bolts, and at the intermediate sleepers | would me the whole of the rolling stock of the main line at the 
8 


that obtains between Adelaide and Kapunda with 
safety and comfort, and would prove most economical in the after 
maintenance of the lines. 

My estimate of the cost of a mile of permanent way, with 60 Ib. 
wrought iron rails on the 5ft. 3in. gauge, is £2500 per mile ; with 
steel rails, of the same section, the cost would be per mile, 
These estimates include sidings with their switches, crossings, and 
pt mapa plete, and include also the proper proportion 
of office expenses, cost of survey, and engineering supervision. In 
both instances the estimates could be reduced by placing only 6in. 
of ballast under the sleepers, and by spacing the sleepers wider 
apart ; but I consider this could not be done without injury to the 
effective service the rails are capable of rendering if the sleepers 
are spaced 2ft. Yin. apart, centre to centre. I further consider 
the permanent way I have described for the 3ft. 6in, gauge is re- 
latively as strong as that specified for the 5ft. 3in. gauge, 
into account the weight of rolling stock to be borne by each, 

I have the honour, &c., 
Ropert C. Patrerson, 
Assistant Engineer and Resident Engineer of Railways. 

H. C. Mais, Esq., C.E., Engineer-in-Chief. 








Adelaide, 22nd July, 1870. 

Sir,—I have the honour to acknowledge receipt of your letter 
of the 10th ultimo, requesting me to prepare and submit for the 
information of Parliament a description, with estimate of cost, of 
construction of that kind of permanent way for railways, which, 
in my opinion, may be recommended as the most economical and 
best adapted to the circumstances and requirements of the pro- 
vince. (1) Foraline having a through traffic of 30,000 tons per 
annum. (2) For aline having a through traffic of 150,000 tons per 
annum, with kind, weight, and daily working cost of engine re- 
commended for each line. 

For all new lines that are isolated, and will remain isolated from 
the present lines of the colony, I am disposed to r i the 
adoption of the 3ft. Gin. gauge. For the continuation of our pre- 
sent lines, or for branches thereto, or for lines that are likely to 
be connected at some future time with the present lines, I think 
it would be preferable to retain the present 5{t. 3in. gauge. 

For lines of the 3ft. 6in. gauge, having a through traffic of 30,000 
tons annually, I am not disposed to r d a lighter metal 
than 60 lb. per yard of wrought iron, fastened with light fang 
bolts to cross sleepers, or with wood screws 5in. by gin., and fang 
bolts at every third sleeper, and fish-plated at the joints, as I con- 
sider that metals of that weight so fastened will prove ultimatel 
the most economical. For such a considerable traffic as this 
am reluctant to r dthe use of dog spikes, as I consider 
them an insecure method of fastening. They are apt to spring 
when the road gets into disrepair, and in hot weather through 
skrinkage of the sleeper. The drawing also of the spikes in re- 
pairing of the road very soon damages the sleeper and renders 
them untit for use, for they can only be used for such a fasteningso 
long as they remain thoroughly sound and uninjured by the draw- 
ing of the spikes. A section of metal to permit of a fang bolt 
through the base cannot be made at less than 60 Ib. to the yard, 
unless by weakening the form of metal to a considerable extent. 
The sleepers should be laid transversely, of red gum, either sawn 
or split, 6ft. Gin. in length, and may be either rectangular Qin. by 
44in., or half round laid round side down, measuring 9in. by 44in. 
at the small end. The sleepers, with such a metal, may be 
spaced 3ft. 3in. apart, centre to centre, and at the joints 2ft. 
3in. apart, the Jfish-plates for such a metal being sufficieutly heavy 
to permit of the sleeper being dispensed with. Such a line can 
also be opened with 6in. only of bottom ballast, the depth of ballast 














that practically the consideration of the best and most i 
permanent way to be recommended for the line of the lesser traffic 
—30,000 tons per annum—is of by far the greater importance, as 
it more nearly represents the actual traffic that is likely to 
arise during the first few years in connection with new lines in 
this colony than the line with the presumed annual traffic of 
150,000 tons.) 

Two classes of looomotives may be used for working these lines, 
either tender-engines on eight wheels—six wheels coupled with a 
Bissel bogie in front, and weighing 20 tons, or, if greater power is 
required, by engines constructed on the Fairlie principle ; it is not 
advisable in either case that the weight upon any wheel 
should exceed 24 tons. The first-named engine, on eight 
wheels, and weighing 20 tons, would have cylinders llin. in dia- 
meter, with 18in. stroke, six wheels coupled, 3ft.3in in diameter, 
with a rigid base of 7ft. 2in. in length, and fitted with a Bixsel 
bogie in front, having wheels 2ft. in diameter. This engine is 
capable of taking 160 tons up a gradient of 1 in J00 at fifteen 

miles an hour. The tenders should be 12ft. long on four wheels, 

carrying 600 gallons of water, and having 100 cubic feet of space 
for coal and wood. The weight of tender, when full, would be 
nine tons. The cost of such engine with tender, free on board 
ship in England, would be about £1700; and the average daily 
working cost in this colony would be about £7, which includes 
wear and tear, repairs, and every expense in connection with 
the engine from year to year. 

The consumption of fuel by the Fairlie engine, for a given 
amount of work, is said to be 25 per cent. less than the consump- 
tion of two ordinary engines doing the same work, either coupled 
together or working separately. Of course two ordinary engines 
working separately would require a driver and a fireman for each 
engine, whereas the double bogie engine, on the Fairlie principle, 
only requires one driver and one fireman. Itis only right to state 
here that a number of English engineers contend that in no case 
have engines on Mr. Fairlie’s system been found to be more effec- 
tive than two ordinary bogie locomotives coupled together at the 
foot-plates, which could be easily worked by one engine-driver ; 
and, moreover, possess the advantage of being separable into two 
distinct engines when the difficult work was accomplished, and 
there was nothing but level running left to do. However this may 
be on lines of the English standard ga‘ there is absolutely no 
doubt that engines constructed on Mr Fairlie’s principle are 
specially adapted for working lines of narrow gauge, from 3ft. 6in. 
downwards, enabling the narrow gauge line to take an amount of 
traffic that was never dreamt of when the 3ft. 6in. gauge was first 
introduced, and before the invention of the Fairlie engine. 

So little is known in this colony of the working expenses of 
Fairlie’s engi and that little not gained here from experience, 
that I would prefer giving no estimate of the daily suedling cost 
beyond a my | one. 

are double the number of working parts in this =i 

than in an ordinary motive, so that the wear and tear would be 

also doubled but for the ‘provision of the double bogie-carriages 

that support the engine, which provision almost entirely annihi- 

ae oscillation, and so reduces the wear and tear very mate- 
y- 

The consumption of fuel, oil, waste, &c., would amount to about 
75 per cent. more than in an engine of the ordinary type with the 
same sized cylinders; and, altogether, the working expenses would 
——- about 50 per cent. higher than the tender engine, on eight 
wheels before descri! 

It will be remembered that the Fairlie engine is of twice 
the duty at least of an ordinary locomotive with same sized 
cylinders on the 3ft. Gin. gauge. I believe the cost of a Fairlie 
4, Cee a ARE free on board 

0! 


re closing this report I would remark that, for extensions of 
the existing main line, I would recommend the use of a 60 1b. 
the extension was estimated 

b. steel rail if the traffic was ex- 
tons per annum. In each case tbe rails 
bolts and f: 


with 
aheoed 2. in, uk wae tees, pont at tho icin? oe 





always increasing throughout the greater portion of the line by sub- 
sequent settlement, The width of ballast at bottom to be 
9ft. and at top 8ft. Width of cuttings 12ft. 6in., and of embank- 
ments 14ft. 

For a line of the 3ft. Gin. gauge, having the very large traffic of 
150,000 tons annually, I am disposed to r 1 precisely the 
same description of road, but the metal to be of steel. 

For aline of 5ft. 3in. gauge, having a through traffic of 30,000 
tons, I would recommend the same description of road, the metal 
to be of 65 1b. to the yard, of wrought iron, so as to permit the 
use of the existing rolling stock. ‘The sleepers wouid be 9ft. in 
length, but spaced 3ft. apart ; the ballast 13/t. wide at bottom 
and 11ft, at top, and the same depth (6in.) of bottom ballast. 
The width of cuttings, 16ft. 6in., and of embankments, 18ft. 

For a line of 5ft. 3in. gauge, having the through traffic of 150,000 
tons annually, I would recommend the same description of road, 
with the metal of steel of 65 lb. to the yard. 

For lines, gauge 3/t. 6in., having less traffic than either of these 
classes before referred to, a 40 lb. metal of wrought iron may be 
used, fastened with 44in. dog spikes to the intermediate sleepers, 
and at the joints with Adams’ patent bracket plates l4in. in length, 
secured with fang bolts. In addition to these bracket plates being 
used at the joints, I would recommend that they also be used, 
8in. in length with two bolts only, in the centre of the rail as 
well, which will strengthen the road considerably. The bottom 
ballast for this road would require to be 8in. in depth and the 
sleepers spaced 2ft. 4in, apart. 

1, Estimate of cost of Permanent Way per mile ; gauge, 3ft. Gin.; metal of 
wrought ivon, OU lb. per yard, 





£8. d. 
Ballast, 1980 cubic yards, at 4s. .. «2 «2 «+ os 346 0 0 
Sleepers, 1705, at 38. Id. .. 2. se oe +e oe os 26217 0 
Metals, 944 tons, at £10 58... en ee ee oe oe 968 13 0 
Fish-plates, 3j toma, at £12... =... oe oe co os 4200 
Fish-bolts, nuts, and washers, 17 cwt., at £19 oe l6 3 0 
Fang bolts, fangs, &c., 44 tons, at £19 os 28 of 8510 0 

Plate-laying, including spreading bottom ballast, 
1760 yards, at 2s. 14d. ee ce 00 00. oe ve 187 0 0 
£19008 3 0 

Turntables, traversers, and siding accommodation, 
edd Opercemt. 12 oo co ce co se’ co ov 171 0 0 
£2079 3 0 


2. Of same Permanent Way ; metal of 60 Ib. steel. 
£259 





Increased by £512 i: oe (20° ws ae Oe Se BO 13 0 
3. Of Permanent Way ; gauge, 5ft. 3in.; metal, 65 lb., iron. 
£ea 4 
Ballast, 2640 cubic yards, at 4s. .. ss «1 oe os 528 0 0 
2008, a6 40. 86. .. co oc oo 00 of © 00 
Metals, 1024 tons, at £10 5s. 1050 13 0 
, 3htons,at£l2  .. .. e 4200 
Fish-bolts, nuts, &c., 17 cwt., at £19 ee ee 14630 
Fang bolts, fangs, &c., 4} tons, at £19 es es 90 9915 0 
Plate-laying. including spreading of bottom ballast, 
1760 yards, at 28. 2d. .. .. .. os oe of « 19013 0 
£2315 4 0 
Turntables, traversers, and siding accommodation, 
Oper ces. 21. ce ce co ce os ce ce ve 270 0 0 
£2585 4 0 
4. Of same Permanent Way ; metal 65 lb., steel. 
Increased by £560 co 0 00 se ce ce co oe £8145 € 0 
5. Of Permanent Way ; gauge, 3ft. Gin.; metal, 40 lb., iron. . 
2 «a. 
Ballast, 2273 cubic yards, at 4s. .. .. «+. of « 45412 0 
Sleepers, 2263, at 38. 1d. .. .. .. os ee os oe 339 9 O 
Metals, 63 tons, at £10 5s. 645 15 0 
Bracket plates, 5} tons, at £13 —" 7415 0 
-bolts, &c., 14 tons, at £19 ee ee ec ef 2170 
Dog sj er” 26 « «<6 sk, 2e.e 
Plate-laying, including spreading of bottom ballast, 
1760 yards, at 2s. eo’ 60 08 06 #6 ee os 176 0 0 
£1742 15 0 
Turntables, traversers, and siding accommodation, 
add 9 per cen © 06 €8 co oe 06 66 157 0 0 
£1899 15 0 
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In estimating for these various description of roads I will 
assume that one end of the line joins a seaport—that it is of a 
length of 200 miles, and will, therefore, charge each item of the 
estimate with cost of haulage for the average lead of 100 miles, 
that haulage being principa!ly over the line of railway itself. I 
also will be guided by the cost of the ballast and sleepers on the 
Nothern Extension Railway (Tarlee to the Burra), assuming that 
the districts are similar for procuring these materials, The 
estimates will also include cost of inspection in England of the 
material, but not of survey, office expenses, or supervision. 

The class of engine I would prefer would be that of the tender 
engine on eight wheels, to weigh about 20 tons, and be 
capable of taking 100 tons up an incline of 1 in 100 at the rate 
of fifteen miles an hour; or, which would be preferable in the 
event of increased power being necessary, an engine constructed 
on the Fairlie system, which is capable of doing twice the work of 
an ordinary engine. The cost of the first-named engine in Eng- 
land would be about £1800, and its daily working expense, in- 
cluding every contingency, from £6 to £8 per day. 

The Fairlie system having only just been introduced, there is at 
present little known as to its daily working cost. I am not aware 
of the cost price of these engines. 

I have the honour, &c., 
Peter Gat, Resident Engineer. 

To the Engineer-in-Chief, Northern Extension. 





NOTES FROM PARIS. 
(From our own Correspondent.) 
Paris, March 3. 

Tue tension on the public mind during the last few days has 
been dangerously high. We have fortunately escaped any serious 
accident ; but the spectacle of citizen soldiers seizing a park of 
two hundred breech-loaders and dragging them to all parts of 
the town—of powder magazines forced, and ammunition seized, 
was not agreeable. Fortunately, the great mass of the National 
Guards, which is equivalent to the manhood of the population, 
behaved admirably ; and General Vinoy is said to have made all 
his arrangements with the same cool determination with which 
he carried out his glorious retreat to Paris—one of the most 
soldierly acts of the campaign. The Germans have all quitted 
the city by this time probably; they commenced moving off at 
eleven this morning, and fortunately the pain of the occupation 
has not been aggravated by the slightest accident. From to-day 
we enter upon a new era. 

The captain of the Esther, who was the first to make the 
voyage from Rouen to Paris, gives a deplorable account of the 
state of the bridges over the river. Of thirty-seven structures only 
eight remain intact. These are the railway bridge at Oissel, the 
Pont de l’'Arche, Le Manoir, St. Pierre Souviers, the railway 
bridges of Maisson and St. Germain, the bridge of St. Denis, 
and that of Neuilly. he bridges of Gaillon, Vernon, Maisons, 
Le Pecq, Bougival, Chaton railway and road bridges, Bezons 
railway and road bridges, Argenteuil railway and road _ bridges, 
likewise Billancourt, are all utterly destroyed. The fol- 
lowing bave the platform or one or more arches thrown down :— 
The railway suspension and another bridge at Elbceuf, the rail- 
way bridge at Vernon, the bridges of La Roche-Guyon, Mantes, 
Vriel, Poissy, Conflans, Argenteuil, St. Ouen—a fine new struc- 
ture, Asnieres, Grande Jette, Suresnes, St. Cloud, and Savres. 
Twenty-nine bridges to be completely or partially rebuilt! Some 
of these have, however, been temporarily repaired, for the 
Western Company announces through trains from Paris to 
Dieppe and Havre. 

When the thermometer stood at a few degrees above zero, and 
the supply of fuel at about the same level; when black diamonds 
were as scarce as bright ones, and charcoal almost unattainable, 
you may imagine that everything that would burn had a good 
chance of doing so, Trees were cut down in the night in public 
and private gardens, and in one instance at least in broad day- 
light. Palings were demolished everywhere, and there is no 
doubt that a good dea! of flooring went into the chimneys. 
Amongst other things the seats in the boulevards and avenues 
were unscrewed from the frames, and went the way of all other 
wood; and in the quiet outlying districts scarcely one of these 
double-backed seats remained intact. The city authorities are now 
replacing the seats, and it is found that more than ten thousand 
seats have been divested of their two stout planks. The cost of 
this one little item alone will be upwards of £1200. Fuel of all 
sorts is still very scarce, in spite of the large quantities of coal 
brought in; ana the Northern Railway Company set aside a 
part of that which it had brought in for its own consumption to 
the supply of the public services and the manufactories. This 
has been placed at the disposal of the twenty maires of Paris, 
partly for the municipal cantines, public kitchens, schools, and 
small manufacturers, who may obtain, on application, quantities 
not exceeding half a-ton, gratis, and the other part for the sup- 
ply of manufactories in general, who may purchase sufficient for 
ten days’ work by applying at the Hotel de Ville. The prices 
charged in the latter case are equal to 37s. a ton at the central 
depots and 38s. 8d. at the district stations for unscreened coal 
and agglomerated briquettes. Screened coal is 8s. per ton dearer, 
and in both cases the purchasers have to carry the fuel home at 
their own cost. Of coke not au atom is yet to be obtained in 
the ordinary course. 

We have been promised gas in the streets for some days, but 
its appearance is yet deferred—till the departure of the Germans 
probably. The vas company did not receive its first lot of coal 
till about the 17th ult., and it would be unwise to commence 
lighting without a sufficient stock. The average consumption of 
coal by the gas company in Paris during the winter is 500 han- 
dred tons per diem. On the 1st of November last the consump- 
tion was reduced one-half. Soon afterwards it was employed 
only in public offices and for filling balloons, and since the 1st of 
February the make has only been sufficient to keep the mains 
full, and supply a few railway stations. When the company get 
into work again the streets will first be supplied, next the 
various public establishments, theatres, &c., and, lastly, private 
houses. 

The balloon statistics of the siege are curious. In addition to 
five sent ov special missions, and one which, in curious keeping 
with its name—La Liberté—took French leave and went off un- 
manned, no less than fifty-four carried correspondence, the 
weight of the mails often approaching half a ton. On the whole, 
the success of the aégial mails was much greater than we could 
have possibly hoped. Three only were captured, although four 
fell within the enemy’s lines, and one was lost at sea. Of the 
rest, one fell in Holland and another in Norway. None were 
injured by shot, though frequently fired at. All attempts to 
send a balloon back or into Paris from the provinces were total 
failures, 

General Suzanne, director of artillery, and now acting as 
Minister of War ad interim, in reference to the allegations of 
the Germans and the reply of Marshal McMahon, declares em- 
phatically that explosive balls of any kind have never been sup- 
plied for small arms, and adds :—“I cannot understand what 





used against him. He knows as well asI do that such a proceed- 
ing could have no appreciable effect, and that he who employed 
it would only succeed in rendering himself odious.” 

The reopening of the great scientific schools is announced, and 


the conditions of admission, &c., are published by the Minister 


of Public Works, and contain some points which may have an 
interest for some of your readers. The Ecole Nationale des 
Ponts et Chaussées receives, in addition to engineer pupils from 
the Polytechnic School, out-of-door pupils — either French 
or foreign — to its classes. e course of study occupies 
three years, and includes the making of roads, railways, canals, 
the building of bridges and construction of maritime ports, the 
improvement of rivers, civil architecture, applied mechanics, 
hydraulics, the steam engine, agricultural waterwork, geology, 
and mineralogy as far as necessary to construction ; administra- 
tive law, and political economy. Besides drawing, designing, and 
the course of study above indicated, the pupils are taught to 
work and to test the various materials of construction, as well 
as surveying and levelling. In short, a young man may obtain 
a very valuable education and training in this school. Admission 
is only to be obtained after a rather severe examination, and 
foreigners must have a sufficient knowledge of the French lan- 
guage. The scholastic year has commenced. 

Another of the great technical schools of Paris, the Ecole des 
Mines, opens on the 15th instant. The still better known Ecole 
Polytechnic opens its doors at the same period. The directors 
have wisely determined not to make any change at present in 
the existing regulations; but there is little doubt that as soon 
as the political arrangements of the Government have been 
completed important changes will take place in these two great 
schools, and probably throughout the whole system of govern- 
mental engineers and officers. It is in no spirit of disparagement 
towards the admirable corps of engineers of ponts, of chaussées 
and of mines to say that such bodies are regarded almost univer- 
sally as standing in the way of wholesome competition, and ren- 
dering individual exertion extremely difficult and often hopeless. 
It is almost certain that any liberal Government will make great 
changes in these matters, and our own Government, as well as the 
engineering professions. may probably receivesome important hints 
from such changes and the discussions which may arise. As no 
man, perhaps, is all evil, so there is no case, however sad, 
that has not some redeeming point, and one of these we hope 
will turn out to be the enfranchisement of the engineer and 
architect in France, and the consequent elevation of the status 
which they occupy, and of the professions which they follow. 
We English have taken many examples, and some warnings, from 
our neighbours here, and we trust heartily that they will in the 
future supply us with many of the former and none of the latter. 
If the doors of commerce were wide open we should have no fear 
for either country; while those on one side are opened so 
cautiously, we see no hope of anything but a slow revival of 
prosperity. However, we will not anticipate; when a clear, 
sharp-sighted nation attains its freedom, and dares to think and 
to act for itself, it is not likely to remain long a slave to anti- 
quated theories of commerce more than to worn out political 
pretensions. 

M. Wilfrid de Fonvielle has made a communication to the 
Academy of Sciences relating to the balloon The Duquesne, 
fitted with Admiral Labrousse’s screw apparatus. He himself 
left Paris in another balloon, and afterwards collected some facts 
which may be of use in the future. The Duquesne left Paris at 
three o'clock in the morning of the 9th January, and fell at 
eleven o'clock near Rheims, occupied by the Prussians. The 
four voyagers, with the balloon and the dispatches, were, how- 
ever, saved. The balloon was afterwards sent to Lille to be re- 
paired for future experiments. Referring to Admiral Labronsse’s 
balloon, and to one of a similar kind constructed in England, 
M. de Fonvielle thinks that some modifications are necessary in 
the arrangements. The axes of the screw, for instance, of The 
Duquesne, penetrated the soil on the descent and upset the car, 
nearly killing one of the aéronauts. A general remark by him is 
that balloons should not be sent up at night, and adds that there 
is no danger of an enemy’s balls at an altitude of 600 metres. 
He believes that no attempts at direction of balloons will suc- 
ceed. except above the clouds. Any differential movement 
would thus be evident to the observer in the car. The sight of 
the earth he considers useless for such purpose. The great ob- 
stacle which the captain of The Duquesne had to struggle against 
was the continued rotating motion of the balloon. The effect of 
the propellers was exhibited hy the viclent twisting of the cords by 
which the car was suspended from the hoop. M. de Fonvielle pro- 
poses to get over the difficulty of the appreciation of the direction 
of the balloon by a simple apparatus—a circular white dial, with a 
bar like a sun-dial, to show the deviation from a given diameter of 
the hoop. M. Janssen also during his balloon voyage invented 
an aéronautic compass, which enables the voyager to ascertain 
at any moment both the speed and direction of the balloon. It 
consists of a graduated glass disc with a hole in the centre; at a 
certain distance above the central hole is fixed a small eye-hole, 
and on one of the points of the circumference of the disc is fixed 
a small compass. The apparatus is suspended perpendicularly out- 
side of the car. The mode of using the compass is not very clear. 
The following is a literal translation of the report:—‘“An 
object of any kind on the ground is looked at by means of 
the eye-hole and brought across the central hole, then with the 
aid of a seconds watch observe the time occupied by the object 
in question in passing from the centre to the circumference of 
the disc. Knowing the height from the earth and the time of 
the passage, the speed of the balloon may be made out by calcu- 
lation or with the aid of tables. Finally, the trace made on the 
glass disc of the passage of the object, compared with the needle 
of the compaas, reveals the direction in which the balloon is 
advancing.” 

The death of an eminent chemist, M. Barresnil, at the age of 
sixty, is announced. He was for twenty years attached to the 
Department of Agriculture and Commerce. 


THE BELGIAN Iron AND CoAL Trape.—The close of the 
Franco-German war has given a decided impetus to the iron and 
coal trades of Belgium. The coal trade has especially profited hy 
large orders both from France and Germany, and these orders are 
likely to continue for some little time so far as regards Germany. 


THe LAUNCH oF THE GLATTON.—The Glatton, the first iron- 
clad of the Monitor type built in this country, was undocked on 
Wednesday at Chatham. Miss Scott, the daughter of the Dean of 
Rochester, performed the christening ceremony. The length of 
the Glatton is 2634ft. (between the perpendiculars, 245); extreme 
breadth, 54ft.; her draught of water, when loaded with her two 
600-pounder guns and their supply of ammunition, with engines, 
and with about 250 tons of coal, is 19ft. She is armoured along 
her whole length with two strakes of plates, each 3ft. wide, the 
upper 12in., the lower 10in. thick. Upon the deck is raised a 
heavily-armoured oval fort or chamber, carrying at the forward 
end a massive armoured turret for the two 25-ton guns. The sides 
or “‘breastwork” of this deck-chamber are about 94ft. high and 
plated over their whole extent with 12in. armour. The turret is 
plated over and around the gun ports with armour 14in. thick, and 


interest the enemy has in asserting that such balls have been ! over the remainder of its circumference with ]2in. of solid iron, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


2927. Witt1am Low, Wrexham, Denbighshire, ‘‘ Improvements in the 
mode of and machiuery for tunnelling, mining, and coal-cutting.”— 
5th November, 1870. 

51. Josepn OswaLp Roncaetti, Earlstown, Newton-le-Willows, Lanca- 
shire, ‘‘Improved apparatus for recording inattention to railway 
signals.”—1l0th January, 1871. 

217. RicHarD ALPHAEUS GoopING, Manchester, ‘‘An improved cork 
drawer.” —27th January, 1871. 

243. Joz Boorn WuirTeLry and Greorce Hartinc, Lockwood, near 
Huddersfield, Yorkshire, ‘‘ Improvements in looms for weaving.”—30th 
January, 1871. 

261. ALEXANDER MELVILLE CLaRk, Chancery-lane, London, ‘ Improve- 
ments in vapour engines.”—A communication from Joel Addison 
Hartley Ellis, Springfield, Windsor, Vermont, U.S.—3lst January, 
1871. 


273. Ricaarp Nevit, Wern [ronworks, Llanelly, Carmarthenshire, South 
Wales, ‘‘ Improvements in the manufacture of retorts and annealing 
pots and stands.”—lst February, 1871. 

279. ALEXANDER ANNANDALE, jun., Dunbar, Haddingtonshire, N.B., 
‘Improvements in treating wood and other vegetable or fibrous sub- 
stances in order to reduce them to pulp.” 

285. Epwarp Tomkrys, Manchester, ‘‘ Improved modes of and apparatus 
for heating or warming railway carriages, vans, and other rolling 
stock.”—2nd February, 1871. 

313. Wriuram Winter, Leeds, Yorkshire, ‘‘ Improvements in turning and 
drilling or boring lathes.”—6th February, 1871. 

361. FREDERICK Francis OMMANNEY and Henry RovurT.epesg, Salford, 
Lancashire, ‘* Improvements in the expansion valves of steam engines.” 
—13th February, 1871. ‘ 

363. ABRAHAM JAGGER, Halifax, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for combing and slivering silk or other fibrous sub- 
stances.” ? 

371. Apam Mittar, High Holborn, London, ‘Improvements in hand 
numbering machines, part of which improvements are applicable to 
dating and endorsing stamps.”—14th February, 1871. 

875. Tuomas Henry Rusaton and Rosert Tonce, Bolton, Lancashire, 
“ Certain improvements in bi ‘or spinning cotton.” 

877. Joun Barran and JonN Barray, jun., Leeds, ‘* Improvements in appa- 
ratus for pressing, smoothing, and finishing garments or parts of 
garments, also for pressing woollen or other woven or felted fabrics.” 

383. James Grappon, South Moulton, Devonshire; ‘‘ Improvements in the 
glands and packing for the pistons, rods of pumps, and steam, air, or 
other engines.” 

385. WILLIAM GoREHAM, Swanscombe, Kent, ‘‘ Improvements in kilns for 
burning cement and lime.”— 15th February, 1871. 

390. GeorGeE ANGELL, Compton-street, Clerkenwell, London, “ Im- 
provements in apparatus for the propulsion and steering of vessels.” 
391. Wittiam Peacock SavaGe, Hilgay Downham, Norfolk, ‘‘ Improve- 

ments in sails for ships or vessels.” 

392. Joun Mac.eop, Renton, Dumbarton, N.B., ‘‘ Improvements in appa- 
ratus for liquoring or tramping and wringing yarns.” 

394. Sitvanus FREDERICK VAN CHoaTe, Boston, Suffolk, Massachusetts, 
U.8., ‘‘ Certain improvements in breech-loading fire-arms.” 

£96. WiLtt1am Tuomas Hentey, North Woolwich, Essex, ‘‘ Improvements 
in machinery or apparatus for hauling, lifting, or towing by ropes of 
wire or other materials ” 

397. James Henperson, Leith, Midlothian, N.B., “ Improvements in the 
construction of chain pulleys.” 

898. Paut Rapsey Hopoe, John-street, Adelphi, Westminster, ‘‘ Improve- 
ments in the manufacture of certain textile fabrics, and in renderin 
the materials with which they are filled and coloured in the process o' 
manufacture non-deliquescent or waterproof, and in otherwise colour- 
ing some of such materials or fabrics in combination with or without 
such deliquescent compounds.” 

899. Tuomas LamBert, Harrington-square, Hampstead-road, London, 
“ Ymprovements in the action of upright pianofortes.” 

400. THomas JenntNGs, North-street, Manchester-square, London, “ An 
panera apparatus or safety valve for preventing explosion in 

0ilers.”” 

401. Jonn Brown, Garner’s-hill Works, Nottingham, “Improvements in 
the manufacture of collars, cuffs, and shirt fronts.” 

402. Davw Hanton, Dukinfield, Cheshire, ‘* Improvements in apparatus 
for flanching, moulding, bending, or straightening metal plates, 
cylinders, rings, or bars.” 

403. James Rei_iy, Barrack-street, Hulme, Lancashire, *‘ Improvements 
in the manfacture of mahogany and other wood chairs.” 

= Anprew Barc ay, Kilmarnock, Ayr, N.B., “‘ Improvements in blast 
urnaces.” 

406. James TayLor, Rochdale, Lancashire, ‘‘ Improvements in machinery 
or apparatus for doffing and replacing bobbins of throstles and similar 
machines,” 

407. James Wittiam Parker, Lilford-road, Camberwell, Surrey, “ Im- 
provements in apparatus for boring and drilling.” 

408. Richarp Forp, Smethwick, Staffordshire, “Improvements in the 
manufacture of bird cages and other cages.” 

410. Georce Hase.tine, Southampton-buildings, London, ‘‘ Improve- 
ments in machines for distributing type.”—A communication from 
John Teneyck Slingerland, New York, is: 

411. Joun Oates GREENWOOD, DanieL MILLS, and Mason PEARSON, 
Bradford, Yorkshire, ‘Improvements in looms for weaving.”—16th 
February, 1871. 

412. Wittiam Tarrers, Patmore-street, New-road, Battersea, Surrey, 
‘* Improvements in registering or indicating apparatus.” 

416. JosHua Horton, Birmingham, “ Improvements in screw propellers 
for steamships or vessels.” 

417. Epuraim SeEt and Tuomas Suaw, Greenfield, Yorkshire, ‘‘ Improve- 
ments in tuyeres.” 

415. .|»mes Epwarps WILson, Spring-gardens, London, ‘‘ Improvements 
in the construction of railways and rolling stock.” 

419. James Epwarps WiLson, Spring-gardens, London, “ Improvements 
in obtaining motive power, and in apparatus employed therein.” 

420. Matraew Witson, Hill’s-place, Oxford-street, London, “A fire 
alarm and thief detector.” 

422. Jonn Bromitow, Liverpool, “Improvements 
furnaces.” 

424. ALFRED BaLme and ArTaor Bensamin Crossiey, Halifax, York- 
shire, ‘‘ An improved machine or apparatus for punching, shearing, 
and cutting plates for ships, boilers, gasometers, water tunks, and 
similar vessels or articles.” 

426. ALFRED Wittmer Pocock, Pimlico, London, ‘‘ Improvements in 
liquid meters.” 

428. WiLtiam Epwarp Newroy, Chancery-lane, London, “‘ Improvements 
in penholders.”—A communication from Alfred Merryweather George, 
Sand Fly, Texas, U.S. 

29. WitLiam Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in lamps.”—A communication from Franklin Thomas Grimes, Liberty, 
Missouri, U.S. 

430, ALFRED JOHN ParRKER, Olney-street, Surrey, and Joun Esson, 
Juhnson’s-court, Fleet-street, London, ‘‘ Improvements in typographical 
printing presses or machines.” —17th February, 1871. 

432. Georce Twrepy, Newport, Monmouthshire, “ Improvements in 
chairs or fastenings for the permanent way of railways.” 

433. JoRGEN Daniet Larsen, The Avenue, Blackheath, Kent, ‘‘ Im- 
provements in fastenings for rails and sleepers of railways and 
tramways.” 

434. Joan Heap, Ipswich, Suffolk, and Roperr WiLtiam Tomson, 
Edinburgh, Midlothian, N.B., ‘‘ Improved arrangements to render road 
steamers applicable for various farming operations.” 

436. Henry CANNELL, Clyde Cottage, Paradise-hill, Woolwich, Kent, 
“‘Improvements in the construction of boilers used for the circulation 
of hot water for heating \ 

437. JouHN Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the construction of illuminating gratings for roofs, areas, fuotways, 
and other places, and in glasses of lights for illuminating purposes.”— 
A communication from Theodore Hyatt, New York, U.S. 

438. Henry Royatt Muinys, Stapleton-road, Bristol, ‘‘ Improved fasten- 
ings adapted for articles of ladies’ and gentlemen’s dress, and also 
other articles which are not articles of dress.” 

439. Henry Armisteap, Brierfield, near Burnley, Lancashire, Tuomas 
TunstiLt, Burnley, Lancashire, and Tuomas Bannister, Nelson, near 
Burnley, L hire, “ Impr t looms for weaving.” 

440. CuArLes Freperick Co.iom, Calatock, Cornwall, ‘ Improvements 
in means or apparatus for cleaning, dressing, or separating me’ or 
metallic ores from other substances.” 

441. CHar.tes Joun Cox, Ravensbourne Lodge, Southend, Lewisham, 
ay “Improvements in apparatus for sowing seed.”—18th February, 

442. Ropext Ritcuie, Liverpool, ‘‘Improvements in skates.” — 20th 
February, 1871. 

444. Epwarp Brasier, New Cross, Surrey, ‘‘ An improved rub! or 
scouring surface and machine for hulling or decorticating, cl 4 
and polishing grain or seed, and drying apparatus to be in connec- 
tion with the same.” 

446. WiLt1aM Epwarp Gepog, Wellington-street, Strand, London, ‘A 
new or improved process for ex the tin from the shearings and 
waste of tinned iron plates.”—A communication from Jules Trottier, 
Hennebont (Morbihan), France. 
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448. Tuomas West, Ludgate-hill, London, “ Improvements in covers for 
dishes and other like receptacles.” 

449. JosepH Henry Sams, Bon Accord Works, Aberdeen, N.B., ‘‘Im- 
provements in sowing machines, parts of which improvements are 

* applicable to horse hoes.” 

450. Ju.ivs Jerrreys, St. Aubyn’s-road, Upper Norwood, Surrey, “ Im- 
provements in sun-blinds.” 

451. Wiiu1am Burrery and Joun Pasacey, Sheffield, ‘“ Improvements in 
apparatus to be used in reloading cartridges for breech-loading fire- 
arms.” 


452. Georce Hasexitine, Southampton-buildings, London, ‘‘An im- 
proved method of and apparatus for carburetting atmospheric air.”-- A 
communication from Antoine Ernest Dupas and Arthur Barbarin, New 
Orleans, Louisiana, U.8.—2lst February, 1871. 

454. ARNOLD BuDENBERG, Manchester, ‘‘ Improvements in injectors or 
feed apparatus for steam generators, applicable also to the raising and 
forcing of fluids..—A communication from Heinrich Mtthlrad, Kénig- 
shtitte, Prussia. F 

456. ARNOLD BupENBERG, Manchester, ‘‘ Improvements in Richards’ and 
other steam engine indicators.”—A communication from Bernhard 
August Schaeffer "and Christian Friedrich Budenberg, Buckau, near 
Madgeburg, Prussia. é 

458. Samvet Cunuirre Lister, Bradford, Yorkshire, “ Improvements in 
looms.” 

460. Francois Duranp, Museum-street, Bloomsbury, London, ‘A new 
or improved process of extracting the edible part of shrimps from the 
skin, and of treating the same for its preservation, which process may 
also be employed for the preservation of herrings, sprats, and other 
fish.” 

462. Wutu1am Lancaster, Accrington, Lancashire, ‘‘ Improvements in 
sizing machines, part of which is also applicable to beaming machines, 
and in general to machines having beams, upon which the yarn or cloth 
is lapped, and from which it is unlapped as in the looms.” 

464. Micuart Hewnryv, Fleet-chambers, Fleet-street, London, ‘‘ Improve- 
ments in folding bedsteads.”—A communication from Jean Adam 
Machenaud de Laterritre, Boulevart St. Martin, Paris. 

466. Freperick Foster, Lansdowne Cottage, Essex-road, Islington, 
London, ‘Improvements in apparatus for forming screws upon the 
necks of bottles, and for charging bottles with aérated liquids, also for 
stoppers for retaining and drawing off such liquids.” 

470. THomas James Sairu, Fleet-street, London, ‘Improvements in the 
production of chlorine.”—A communication from Cyprien Marie Tessié 
du Motay. 

472. GeorGe Hasevtixe, Southampton-buildings, London, ‘‘ Improve- 
ments in apparatus for carburetting atmospheric air.”—A communi- 
cation from Ernst Dupas and Arthur Barbarin, New Orleans, 
Louisiana, U.8.—22nd February, 1871. 








Inventions Protected for Six Months on the Deposits of 
Complete Specification. 


468. Martin Macpermotr and Arraur Davip WiLiiaMs, Pudding-lane, 
London, ‘‘ Improved means of or apparatus for boring holes, such appa- 
ratus being specially adapted for boring rock, coal, mineral, or other 
materials.” —22nd Febrwary, 1871. 

498. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in pencils for writing and drawing.”—A communication from 
Joseph Reckendorfer, New York, U.S.—24th February, 1871. 

528, Grorce Hasetine, Southampton-buildings, London, “ Improve- 

ments in steam traps or devices for withdrawing condensed water from 

steam drying or heating apparatus."—A communication from Edward 

Lamson Perkins, Joseph Hatch Moulton, and Charles Edmund Sawyer, 

Boston, Massachusetts, U.S.—27th February, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 
677. Curston Epccumpe Broomay, Fleet-street, London, “ Moulding 
glass.”—28th February, 1868. ° 
700. Witu1aM BarForD, Peterborough, Northamptonshire, and Tomas 
Perkins, Hitchin, Hertfordshire, “Stacking straw, &c.” — 29th 
February, 1868, 

731. Tuomas Jonnson, Runcorn, Cheshire, “‘ Treating ores.”—3rd March, 

865. 

on James Groroe Stiprer, Hanover-street, Long-acre, London, ‘‘ Water- 
closets, &c "—28th February, 1868. 2 

695. Georce LinpsLey, Swindon, Wilts, ‘‘ Motive power.”—29th February, 
1868. 

766. Joun Barractovucn Fett, Sparke Bridge, near Newton-in-Cartmel, 
Lancashire, ‘‘ Locomotive engines, &c.”—5th March, 1808. 

1406. Ricuarp Heaturiecp, Birmingham, ‘“ Cut nails.”—29th April, 
1868. 

726. James Dewar, Kirkcaldy, Fife, N.B., “‘ Preserving blood for food.”— 
9th Merch, 1868. 

845. FREDERICK RyLanp, Westbromwich, Staffordshire, ‘‘ Pulleys.”—12¢h 
March, 1868. 

876. Jonn Cray, Yardley, Worcestershire, ‘‘ Harness saddles, &c.”—14th 
March, 1868. 

730. SamvuEL ALEXANDER BELL, Bow-lane, London, 21:1 Georce Hiecors 
Hiaerns, Fairfield-road, Bow, Middlesex, ‘‘ Match »oxes.”—3rd March, 
1868. 

741. Jonn Lewrnawaire, Woburn-place, London, “‘ Parkesine.” — 4th 
March, 1868. 

745. Joun Georce Krncarp, Greenock, Renfrewshire, N.B., ‘‘ Twin-screw 
propelling.”—4th March, 1868. 

746. Wici1aM MircHet and Taomas MitcHet, Stacksteads, Lancashire, 
“ Felt carpets.”—4th March, 1868. 

750. Joun BricuamM and Ricwarp Bickerton, Berwick-upon-Tweed, 
“ Reaping and mowing machines.”—4th March, 1568 

790. Rosert Leake and RicHarp Pratrs, Strangeways Engineering 
Works, Manchester, “* Etching or engraving rollers for printing.”—7t% 
March, 1868. 

801. FrepeRIcK James Baynes, Holloway-terrace, Holloway road, 
Islington, London, “ Kitchen ranges.”—7th March, 1868. 

812. Hexry WiLuis, Rochester-terrace, Camden-road, London, “ Organs.” 
—3rd March, 1868. 

$79. Pierre Francois Gusavct, Rue Milton, Angers, France, “‘ Boots and 
shoes.”—14th March, 1868. 

1057. Henry Jones, jun., Soho-square, London, and WItrt1AM FRRDERICK 
De La Kve, Bunhill-row, London, “ Whist counte:s.”—27th March, 
1868 

760. Wituisv Rosert Lake, Southampton-buildings, London, “ Boots 
and shues. ’—5ih March, 1868. 

764. Joolau Latimer CLark, Beechmont, Sydenham-hill, Surrey, ‘‘ Gal- 
vanometers.”—5th March, 1868. 

770. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Steam 
pamps.”. 5th March, 1868. 

775. Isac Lovis Putvermacuer, Regent-street, London, “ Ascertaining 
the power of electric currents.”—6th March, 1868. 

"74. Joun BrinsmeaD, Wigmore-street, London, “ Pianofortes.”—6th 
March, 1864. 

800. WittiaM WELLINGTON GREENER, 
“ Central-fire breech-loading guns and pistols.” 












Loveday-street, Binmingham, 
—Tth March, 1868. 





Patents on which the Stamp Duty of £100 has been Paia 

538. Epwarp Hatt, Dartford, Kent, “‘ Polishing glass.”—‘:d March, 1864. 

504. Jonw Crapmay, Albion-street, London, “‘Circulating the blood.”— 
lst March, 1864. 

515. Eowarp Tomas Hvucnes, Chancery-lane, 
harness.”—lsat March, 1864. 

561. WrLt1aAM DanGerFieLD, Chalford, Gloucestershire, ‘‘ Walking-sticks, 
&ec.”—5th March, 1864. 

505. Samuet Cooper, Openshaw, Lancashire, and Jonny Mayo WoRRALL, 
Ordsall, Lancashire, ‘“‘ Dyeing or colouring certain descriptions of 
woven fabrics.”—1st March, 1864. 

532. Josern Waiont, Shipley, Yorkshire, ‘‘Oatcake.”—3rd March, 1864. 

542. Witt1aM Isorson, Wraysbury, Middlesex, ‘‘ Paper.”—3rd March, 


1864. 
552. ALEXANDRE Mansre, Baker-street, Portman-square, London, 
Strand, London, 


“‘Glucose sugar.”—4th March, 1864. 
“ Printing on tin or tinned sheet iron.”—8th March, 1864. 


London, ‘“‘ Weavers’ 


571. Wiutiam Epwarp Gepce, Wellington-street, 


Notices of Intention to Proceed with Patents. 


2793. CuaRLes Emanve. Mutter, North Shields, ‘‘Hammering and 
planishing sheet metals.”—24th October, 1870. ‘ 

2802. Joun CoLemaN BRADSHAW, jun., Thrapston, ‘‘ Multitubular steam 
boilers.” 

2804. CHarLes Watts and Taomas Cartes Watts, Leadenhall-street, 
London, ‘‘ Resinous gums.”—25th October, 1870. 

2812. Wittiam Epwarp Gepcr, Wellington-street, Strand, London, 
“Rolling machines.”—A communication from Hyacinthe Vigour.—26th 
October, 1870. 

2819. Joun Westray, Barrow-in-Furness, ‘‘ Cast iron ingots, &c.” 

2824. Joun Huon ANDERSON, Palace Villas, Widmore-lane, Bromley, 


“ Soa ” 
2825. Witt1am Rippie, Lansdowne-terrace, South Lambeth, Surrey, 
“ Pencil-cases.” 


2826. Wittiam Ross, Glasgow, N.B., “ Ball valves and floats.” 
2828. Joun Gamozs, Great Wine’ ester-street-buildings, London, “‘ Auto- 


mati fi i small 
¢ apparatus for vending or selling ws ae 


836. Epwarp 





Ricnarp Moses MERRYWEATHER, Long-acre, London, “Steam fire | 2285. T. Ivory, Edinburgh, “‘ Motive power engines.”—Dated 18th August, 
1870. 


engines.”—27th October, 1870. 

2837. Witt1am Gapp and Joun 
looms.” 

2839. Henry Crook, East-road, City-road, London, “ Umbrellas.”- 28th 
October, 1870. 

2855. Jutius Roserts, Old Rectory House, Seaford, “ Bridges, viaducts, 
roofs, &c.” e 

2858. Joun Hawkins, Joserpn Hawkins, James Hawks, Henry 
Hawks, Cuarces Witson Hawkins, and Jonn CuerpDace, Preston, 
** Mules for spinning.” 

2867. Rogert PunsHon, Newcastle-on-Tyne, ‘‘ Gun-cotton.”—3lst October, 


Moore, Manchester, ‘“ Small-ware 


1870. 

2870. Wittiam Hammant, Bouverie-street, Fleet-street, London, ‘* Cutting 
off the ends of boiled eggs.” 

2871. Wittiam Dawes, Kingston-grove, Leeds, “Steam engines.”—lst 
November, 1870. 

2886. Joun NaTHanieEL. Lessware, Bow-road, London, “ Centrifugal dry- 
ing machines or hydro-extractors.” 

2893. Pierre Compatuzier, Walbrook, “ Cartridges.”—A communication 
from Pierre Marie Fouque.—2nd November, 1870. 

2905. Witt1am Rospert Lake, Southampton-buildings, London, ‘‘ Pneu- 
matic telegraphs.”— A communication from Edward Augustine Calahan 
and George Baker Field.—3rd November, 1870. 

2932. Jounx CLayton, Bradford, ‘‘ Cropping or shearing textile fabrics 

36. ALFRED Vincent Newton, Chancery-lane, Loudon, ‘‘ Treadles.”— 

A communication from Charles Gordon Patterson.—7th November, 1870. 

2962. Tuomas Coorrer, Jonn Cooper, Freperick Cooper, and Josepa 
Ocpenx, Pudsey, near Leeds, ‘“‘ Looms for weaving.”—10th November, 
1870 

2996. Tuomas Henperson, Glasgow, N.B., “ Forming fringes on textile 
fabrics.”—16th November, 1870. 

3058. ALFRED Vincent Newtons, Chancery-lane, London, “ Carriage 
axles.”.—A communication from William Henry Downs and Jethro 
Pencille.”—22nd November, 1870. 

3094. James Ropinson and Joun Pee, Bradford, ‘‘ Looms for weaving. 
—25th November, 1870. 

3166. Samuet Bisnor and Caarves Bisuor, St. Helen's, ‘* Glass.” 
December, 1870. 

3180. Arriri Lety, Redditch, “‘ Cutting chaff, &c.”—3rd December, 1870. 

3223. Jonn O_proyp, Mark OLpRoyp, jun, JosHvua Woopcock, and 
James Cou.tter, Dewsbury, “ Indigo-blue dyeing.” —8th December, 1870. 

. Jonn Biakey, Leeds, ‘* Boots and shoes.”—0th December, 1870. 

. MarrHew Mirriecp and Joan Scott, Holme-lane Mills, Tong, near 
Bradford, ‘‘ Combing wool, &c.”—16th December, 1870. 

3383. Davip AULD, jun., Glasgow, N.B., “* Furnace doors.”—28th Decem 
1870. 

53. Taomas Goope Messencer, Loughborough, “ Coupling of pipes.”— 
10th January, 1871. 

95. ARTHUR CHARLES SterRy, Rotherhithe New-road, Surrey, ‘‘ Candles 

—13th January, 1871. 

251. Epwis Cuartes Hopces, Florence-street, Upper-street, Islington, 

London, “‘ Breech-loading fire-arms.”—3lst Jonuary, 1871. 
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273. Ricuarp Nevit, Wern Ironworks, Llanelly, ‘‘ Retorts, &c.” 
276. Henry Garpner, Rovcer Lowe, Josern Woop, James Woop, and 


James PickeRING, Manchester, “‘ Spring mattresses, &c.”—lat February, 
1871. 

292 CHartes WituiamM Siemens, Great George-street, Westminster, 
* Cast steel, &c ”—2nd 7 

318. Epwarp Hurcainsoy, Liverpool, *‘ Wheat, rice. &c.”"—7th February, 

1871. 

356. James Quiw and Ropert Easruam, Leyland, ‘ Hose, &c.”--11th 
Febv uary, 1387 

375. Tuomas Henry Rusxton and Rospert Tonoe, Bolton, ‘Spinning 
cotton.” 

386. Henry BessrmMer, Queen-street-place, Cannon-street, London, ‘‘ Re- 
pairing or restoring the lower parts of the linings and tuyeres of con- 
verting vessels employed for the production of malleable iron and 
steel, &c.”—15th February, 1871. 

410. Grorce Hasevtine, Southampton-buildings, London, “‘ Machinery 
for distributing type.”- A communication from John Teneyck.—1l6th 
February, 1871. 

426. ALrrep WILLMER Pocock, Pimlico, London, ‘‘ Liquid meters.”—17th 
February, 1871. 

432. Grorce Tweepy, Newport, ‘“‘ Permanent way of railways.” 

437. Jouw Henry Jonnson, Lincoln’s-inn-fields, London, ** Iiuminating 
gratings for roofs, &c.”—A communication from Theodore Hyatt.— 15th 
February, 1871. 

452. Georce Hasectine, Southampton-buildings, London, ‘‘ Carburetting 
atmospheric air.”—A communication from Antoine Ernest Dupas and 
Arthur Barbarin.—2lst February, 1871 

472. GeorGce Hasectine, Southampton-buildings, London, “ Carburetting 
atmospheric air.”_—A communication from Antoine Ernest Dupas and 
Arthur Barbarin.—22nd February, 1871. 

498. Jonn Henry Jonnson, Lincoln’s-inn-fields London, ‘“ Pencils.”"—A 
communication from Joseph Reckendorfer.—24th February, 1871 

528. Georce Hase tine, Southampton-buildings, London, ** Steam traps 
or devices for withdrawing condensed water from steam drying or 
heating apparatus ”—A communication from Edward Lamson Perkins, 
Joseph Hatch Moulton, and Charles Edmund Sawyer.—27th February, 
1871. 
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All persons nesingen interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week-ending 
4th March, 1871. 

1802, 6d.; 1816, 6d.; 1846, 8d.; 1879, 8d.; 1904, 1s. 6d.: 1912, 10d; 1915, 

6d.; 1925. 8d.; 1035, 1s. 4d.; 1943, 64.: 1956, 18.; 1970, 8d.; 1975, 6.; 1976, 

Od.; 1979, 6d.; 1980, 28. 8d.; 1957, 1'd; 1988, 1s.; 1994, 8d.; 
2000, 10:4.; 2002, 28. 4d.; 20 $d ; 2021, td.; 2022, 
061, 10d.; 2065, 4d. 

§ 2085, 4d.; 2086, 4d.; 2087, 4¢., 
2094, 4d.; 2096, 44.; 2105, 4d.; 2106. 10d.; 2108, 4d.; 2110, 6d . : 
2116, 4d ; 2119, 4d.; 2121, 4d.; 2123, 4d.; 21-5, 4d.; 21v7, 4d.; 2130, 4d.; 
2131, 4d.; 2188, 6d.; 2545, 6d.; 2892, 8d.; 3090. 8d ; 3143, Sd. 

*,* Specifications will be forwarded by post from the Patent-otfice on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-oflice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





































ABSTRACTS OF SPECIFICATIONS. 


The followiny descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2253. A RaMsDEN, Kingsland-road, “ Furnaces.”—Dated 13th August, 
1870. 

The fire-grate or furnace bars being so constructed that some are sta- 
tionary while others are movable in the direction of their length. and that 
an iron plate shall be made to move with the movable bars at pleasure, 
the bars or plate to be at liberty to be moved the one without the other ; 
a receiver for fuel to be constructed above the movable plate with slide to 
regulate the supply of fuel.— Not proceeded with. 

2261. E. C. Witiiams, Bristol, ‘‘ Water-pressure machinery.”—Dated 13th 
August, 1870. 

This consists in the utilisation of water as supplied by public companies, 
or from other sources, and the augmentation in pressure of such water 
by means of a ram or vessel constructed for the purpuse, and containing 
two chambers—an upper and a lower—fitted with suitable pistons ur 
plungers and valves, the pressure in the lower chamber acting ona larger 
surface and forcing the contents of the smaller or upper chamber into the 
accumulator, or in the press. Also, in the use of a ram similar 
to that above described for lifting the dishes, pots, or moulds now in use 
in that process and at present lifted by screws, eccentrics, or levers.—Not 
proceeded with, 

29 So HoLianD, Manchester, “ Rotary engines.”—Dated 17th August, 

These two pistons are losed in a ble casing or cylinder so sus- 
pended and balanced as both to allow free movement to the piston, and 
also to remove uny unnecessary friction that might arise from the weight 
of movable machinery connected with the movement of the pistons. This 
cylinder is common to both pistons, aud within it both pistons revolve 
in similar directions, but with the steam power acting in a diametrically 
opp ‘ite direction on either piston and its corresponding steam side of 
cylinder, so that the cylinder is thus equally pressed in opposite 
directions by the steam. The two pistons are so placed that their centres 
of motion are diametrically opposite to each other, while these centres of 
motion are kept equally distant and relatively situated throughout their 
was motion by means of connecting rods and cranks.—Not proceeded 
wi 











This relates to that class of rotary engines in which a cylinder re- 
volving eccentrically within a non-crcular close case forms an abutment 
for the motive fluid by being in contact with it at one portion of its cir- 
cumferenc », and c msists in the use of a single slider instea’ of thetwo or 
more hitherto used. The revolving cylinder is provided with a sinjle 
sliler passing diametrically through it, and the case is constructed of a 
form to asmall extent deviating from the circular, and ia such a way 
that both ends of the slider are at all times in contact, or nearly in con- 
tact with it. The interual revolving cylinder or drum is placed so much 
eccentrically with its swrounding case that a portion of its circum- 


| ferential surface is always practically in contact with the internal surface 


of the drum or casing, thus constituting the abutment or stop from which 
the motive fluid reacts in the manner hereinafter set forth. The re- 
volving drum is kept in place within the case by means of endsor covers, 
and diametrically through the said drum an opening is made to receive 
the slider, which is so made that where it projects from the revolving 
cylinder it fills or nearly fills the space between the said ends or covers. 

2299. J. W. Broapger Dated 20th 

August, 1.70. 

To the interior of the boiler the inventor fixes one or more hollow 
bearings according to the number of scummers required, each bearing 
having a pipe opening to the exterior of the boiler, and to this pipe is 
bolted another pipe connected to a valve box having an outlet valve. 
Each hollow bearing carries a lever, having at one end a counterbalance 
weight, and st the other end a float and scummer, anc from this end to 
the bearing the lever is formed as a tube or pipe. The float is made of 
baked clay, brick, or other indestructible material, and to it is fastened 
the scummer, in which there is a hole or mouthpiece leading to the 
tubular part of the lever and exterior pipe, there being between the float 
and the scummer a space for the scum to pass to the mouthpiece 





» Oldham, ‘* Cleansing steam boilers.” 








Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, dc. 

2246. J. B. Harris, Edinburgh, “ Wheel tires.”—Dated 12th Auguat, 1870 

_In order to prevent the perimeter of the india rubber of which the 

elastic tire is mainly composed from extending under compression, the 
inventor introduces into the india-rubber one or more layers of canvas 
or other like flexible but non-extensible material, placing the same near 
the base or at any suitable position in the thickness of the tire, as here- 
after indicated, and the inventor so forms the tire; or the elastic com- 
ponent parts thereof, as to allow of a more easy compression of the india- 
rubber than heretofore, and to protect the rubber from being injured by 
being pressed against the flanges of the wheel when under c ym pression, 
and at the same time reduce the tendency of the rubber to crowd in front 
of the bearing part of the wheel, and offer thereby an increased resistance 
to the progress of the wheel ¥ 

2249. J. M. Hart, Cheapside, “ Railway carriage locks."—Dated 12th 

Auguat, 1870 

_ The inventor forms the lock in the following manner :—-First, the case 

is constructed as described with reference to a patent numbered 1399, 

and dated May 6th, 1869. Secondly, the inventor forms on the bolt of 


| the lock or boss thereof surrounding the axes, recesses, notches, or 


grooves, to receive a corresponding proj ction o: projections from a lever 
which works from a centre or axis of motion, such lever being retained 
in its place by means of a helical spr’ng so placed as to resist the lever 
faceways and thus retain the lever in position. Thirdly, the inventor 
applies in the front or head plate of the lock a sliding plate, which plate 
gives facility for a renewal of the spring and for closing the opening 
thereto. When the sliding plate is shifted the space provided for the 
purpose is open to view and for insertion or removal of the spring. By 
closing the plate the spring. when inserted, is retained in its place. In 
place of this closing plate being slided it may be applied by screwing or 
otherwise Fourthly, the invention consists in a walled passage or 
channel formed in the body of the lock to retain the helical spring in 
position, or a pin and socket may be applied for that purpose. 7 

2271. C. H. Nove and 8. Sweet, Dunsville, U.S., 

ratus "—Dated 16th Auaust, 1870 

This consists in a combination with suitably guided shoulder bolts 
(attached to the davits, chains, or tackle) of recessed or lip shaped levers 
arranged at or neareither end of the boat, and connected by a rod 
or rods running lengthwise of the boat in proximity to its bottom. 
These rods are under the control of an intermediate lever, made capable 
of being readily locked or released as required, to allow of the recessed 
or end levers biting on or over (and holding between them and suitably 
braced stanchions) the shoulder bolts attached to the fall or tackle by 
which the boat is suspended. Or by the release of the end levers from 
the shoulder bolts the detachment of both ends of the boat simultaneously 
from the davit tackles will be insured, so that the boat, by or through its 
weight, whether light or heavy, will, without fail, fall into or towards 
the water horizontally. and in so falling will not be liable to be swamped 
in a seaway or when the vessel is forging ahead. A prominent and ad- 
vantageous feature of this apparatus is its simplicity and absence of 
numerous joints or working parts ; likewise the shoulder bolts, by means 
of slots in their sides and fixed guide pins fitting therein, are readily 
entered to their places for grasp of them by the recessed levers, and 
whereby they have a free and easy run when detaching the boat. 
2204. E. Von Lernsen and J. M. McDonatp, San Francisco, U.S., 

cating carriage axies.”— Dated 19th August, 1870. 

This relates to a method of lubrication by conveying the oil by capil- 
lary attraction from a suitable reservoir, chamber, or recess, to the journal 
or wearing surface of the machinery, and distributing it upon every part 
of the said surface by mewns of strips or sheets of felt or other capillary 
substance, so arranged that, while only just sufficient of the conducting 
material is employed to answer the purpose required, every part of the 
wearing surface will be brought in repeated contact with the said capil- 
lary strips or sheets during the revolutions of the journal or the move- 
ments of the machinery, the said strips, sheets, or wicks, acting like a 
brush in distributing the lubricating oil, and like the wick of a lamp in 
conveying it to the distributing surface. 
2270. J. Pars, Stepney, * Velocipedes.”--Dated 16th Auguat, 1870, 

The inventor proposes to attach to the bar or beam which connects the 
fore and hind whee!s of the bicycle a rod or bar, descending to within a 
short distance of the ground. This bar will carry a shifting axle having 
a small wheel at each end; this apparatus, which it is proposed to term 
an outrigger, will be in connection by means of a cord or chain with the 
fore carriage, and preferably with the guide bar, and the length of the 
axle carrying the small auxiliary wheels should not exceed the length of 
this bar, so that wherever the rider may drive with the bar at a right 
angle to the driving wheel he may be sure the auxiliary wheels will pass 
without obstruction. —Not proceeded with. 

2305. R.C. Rapier, Westminater, “‘ Railway locking apparatus.”—Datd 
20th August, 1870 

The inventor applies to each lever a sector struck from'the centre of the 
fulcrum of the lever, and he performs the locking and unlocking at 
various points on the periphery of the said sectors by means of locking 
bars extending across the sectors of the lever. 

2308. “4 PinnincTon, St. James’-terrace, “‘ Pavements.” —Dated 20th August, 
1870. 

The inventor first excavates and levels the subsoil to a depth of about 
l7in. He then lays upon the surface so prepared a bed or layer of mixed 
unboiled coal-tar and sawdust, fora depth usually of about 6in. Tar, when 
raw or unboiled, will remain in a soft condition, and therefore this mix- 
ture of tar and sawdust will not become hard and rigid. By this means, 
at a slight cost, a bed is obtained which is at the same time both elastic 
and durable. Other substances, somewhat analogous to tar, might be 
substituted therefor. Over this elastic bed the inventor then places 
boards or slabs of wuod, which are laid diagonally or obliquely upon the 
bed or layer of tar and sawdust, in such a manner as to completely 
cover the same. These boards or slabs are dipped or otherwise coated 
with tar before laying them down. Over this first laver or thickness of 
wood the inventor places another layer consisting of similar boards or 
slabs laid transversely across the first layer of wood, so that each board 
or alab of the upper layer will cross and rest upon a number of the lower 
boards or slabs, and thus bind the whole together in every part. Each 
board or plank of the top layer must be so laid upon those of the under 
layer that the ends of each top board will be midway or nearly so be- 
tween the two ends of the bottom board, so that the top boards will be 
firmly and evenly supported upon a base equal to the entire length of the 
bottom boards. The inventor prefers to use deal boards or slabs about 
3ft. long and Sin. wide and ljin. thick; but boards or slabs of other 
wood may be used and they may be of any desired or convenient length, 
breadih, and thickness. Upon the foundation thus prepared he then 
pl aces a paving composed of granite or other suitably hard stone; he pre- 
ers to use this stone in blocks about 4in. square by 7in. in depth. 








“ Boat detaching appa- 


** Lubri- 


Class 3,—FABRICS, 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

Fabrics, &c. 

2234. J. S. Davies and W. E. Yates, Manchester, “‘ Looms.”—Dated 11th 
August, 1870. 

This consists, First. in the queomet and adaptation to looms, sup- 
plied with the arrangement of vibrating bars regulating and governing 
the tension of the warps du’ weaving, a8 cisimed and de- 
scribed in a previous patent, No, 908, 1870, of the 
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levers as a medium for producing tension upon the warp threads, as set 
forth. Secondly, in the novel employment, use, and adaptation to the 
apparatus forming the subject of the first patent referred to of a variable 








connection with the helical spring, giving tension to the and its 
connection with the rope or chain acting upon the drag ley of the 
warp beam. 
2247. M. Brown, Kendal, “ Carpets.”—Dated 12th August, 1870. 

The loom ists of standards and framing a Jacquard 


supporting 

apparatus in which onlv half the ordinary quantity of harness is used, 
but differently tied up, and going threugh one plane only instead of the 
four planes, thus leaving merely two planes to lift one warp. ie warps 
are made of cotton, or wool, linen, or jute, as desired. Onelsathick warp 
which does not lift so as to work the figure, which does not show on the 
face of the fabric, The other warp works through two gears, which bind 
the two cloths together. The shuttles are not driven across the race by 
soe but are thrown by hand. The beam for the thick warp is set in 
yearings at the back of the loom, but within the standards; the beam 
for the thin warp is set beyond or behind the standards in bracketed 
bearings, and then the combined warps are carried through the harness to 
the front of the loom, passing through the reed or comb in the batten or 
slay for beating up the work.—Not proceeded with. 

2250. J. and M. Lez and W. Carter, Needham, “ Knitting machines.”— 

Dated 12th August, 1870. 

This consists in a combination with a knitting machine or the yarn 
carrier thereof, of a series of shifting yarn guides, « shifting receiver and 
holder, and automatical operating devices therefor, for carrying yarn of 
different colours and changing them to be woven into thu fabric according 
to any required order or pattern. The invention also consists in improve- 
ments in the arrangements of the operating and adjusting devices of the 
knitting apparatus, all as hereafter described. 


2254. T. Unsworta and E. WHALuey, Preston, ‘Banding machinery.”— 


Dated 13th August, 1870. 
This relates to an arrang t of hinery for twisting into bands 
or cords sewing cotton or thread, from or out of cotton, woollen, hemp, 
or linen, silk, or wire, or of any other pliable materia!, mixed or separate, 
and so arranged that strands and bands are made inthe same machine 
and at the same time. The strands, being made and wound on to the 
bobbins, and without removing such bobbins from the machine, are 
passed across, doubled, and twisted into landing cords, sewing cotton, or 
threads, or any such like article, or of metallic mixture. 


2262. D. Etuis, Manchester, ‘‘ Ginning cotton.”—Dated 15th August, 1870. 
This consists in an improvement in the grid and an improved mode of 
giving motion to the knife for stripping the fibres off the cotton seed. 
The leather roller, the stationary knife, the hopper, and the feeder, are 
riade in the ordinary manner. The improvements im the grid consist in 
making it of cast or malleable cast iron, and in supporting the ends in slots 
prepared in the side frames to dispense with bolts.—Not proceeded with. 


2272. A. and L. Turner, Leicester, “ Elastic fabrics.”—Dated 16th August, 
1870. 





The inventors weave an elastic fabric with a woollen face, very much 
on the principle on which elasticterry or half terry fabrics are now made, 
that is, the woollen warp threads «re not carried down between the 
rubber strands, but are kept at. the surface of the fabriv. 

2289. J. Rawcuirre, W. Bipsy, and A. Fiemrna, “ Spinning mules.”— 
Dated 19th August, 1870. 

This consists in encasing with, or substituting for, the present sickle 
or faller wires in mules for apinning a tube or tubes, section or sections of 
tubes, on which the yarn has to pass in the process of winding. The 
object is to give a broader surface and make the former acute into an 
obtuse angle (over and where two are used) under which the yarn has to 
travel; they are thereby enabled to put more weight on, remove nearly 
all snicks, and build a firmer and better cop. 

2292. W. AmpPLeR, Bradford, “* Spool tubes.” —-Dated 19th August, 1870. 

The inventor employs a flanged reel or roller on which to wind the 
paper (of the requisite width) to be used in the manufacture of the spool 
or other tubes, and from which the same are produced, and the loose end 
of this paper is passed between two rollers superseded. One of these 
rollers is or may be partially immersed in ink or colour (or it may, and 
by preference, be conveniently supplied with the ink or colour by a third 
roller), a portion of it being in relief, for the purpose of printing or markin 
on the paper a trade mark or other device ; or this roller may be inlai 
with type to form the letters, marks, or devices desired to be printed or 
marked on thetube. The portions in relief, or the type, by prefereuce rub 
against or work in contact with the third roller (above mentioned), partly 
immersed in or otberwise conveniently supplied with the ink or colour, 
thereby receiving the same and transferring the desired marks or devices 
to the paper. 

2267. E. A. Leicu, Manchester, ‘‘ Carding cotton, d&c.”—Dated 16th August, 
1870. 


In constructing the main cylinders, doffers, and takers of carding 
engines, the inventor makes the shafts and rings nearly as usual, only 
mouch lighter, of annealed or malleable cast iron by preference. A main 
cylinder ring is keyed on the shaft and notched out to receive the trough 
on the plates, which are riveted upon the rings and soldered or riveted 
together at the overlap. He makesrollers of small diameters which only 
require the fillets to be tacked at each end. 

2263. R. CHARNLEY, Preston, “‘ Preventing floats in weaving.”—Dated 15th 
August, 1870, 

Between the front edge of the cloth and the healds across the loom the 
inventor fixes a bearer consisting of two boards or sheets of metal, or 
other material, with a flange on the bottom, to carry metal hooks and 
springs. These boards, or sheets of metal, or other material, are secured 
together at each end, slightly apart. Between such boards or sheets the 
inventor places a series of loop-ended wires or cast metal feelers, the top 
ends of which fit close together but work freely from each other, thus 
forming one continuous line under the yarn while at work. These sepa- 
rate feelers, where they join side by side, are fitted at an angle where 
they meet, so that the yarn cannot get between them while at work.— 
Not proceeded with. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Implements, Flour 
Mills, dc. 
2260. H. Haves, Cork, ‘‘ Treating grain.”—Dated 13th August, 1870. 
The grain is first moistened by steaming it, or by the application of 
spray or artificial mixt thereto. It is then subjected to a cleaning pro- 
cess which removes both the bearded and germ ends of the grain, such 
portions being more readily removed without breaking the grain, by 
reason of the previous softening of the grain produced by the steaming 
or moistening process. After this the moistened and cleaned grain is 
passed between two smouth rollers which slightly bruise or flatten the 
same, and thereby render it more easily converted into flour.—Not pro- 
ceded with. 
2295. J. Howarp and E. T. Bousriexp, Bedford, ‘ Cutting grass and corn,” 
—Dated 19th August, 1870. 
The inventors divide the gearing for imparting the reciprocating motion 
to the cutter bar, mounting one part upon the main frame and the other 
upon the cutter bar frame. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2255. J. Mitroy, Bdinourgh, ‘‘ Constructing cylindrical piers.”— Dated 13th 
August, 1870. 

This ralaien: First, to the construction of cylindrical or columnar piers 
or foundations in ti of te, |r ene ty or stonework ; 
Secondly, to the employment of frames or moulds for constructing sec- 
tious or portions of concrete or brickwork, cylindrical or columnar piers, 
or foundations; Thirdly, on the lifting of the sections by means of a 
holder; Fourthly, in the construction of a curb or shoe for cylindrical or 
columnar piers or foundati of te, brickwork, or stonework, with 
a cylindrical or polygonal shell projecting down below its comparatively 
broad annular top. 














’ 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, de. 
om. H. Sim, Sandhurst, “ Rifled small arms.”—Dated 18th August, 


The inventor makes in the barrel of the gun ves curved ata certain 
and flat at another, the curves being (where three or four grooves 
are used) of the same or nearly the same radius as the inner circumference 
or bore of the barrel. The curves are struck eccentrically, and spring 
from the said inner circumference of the barrel, and pre- 
— the parts where the grooves are of greatest depth, such 
parts being connected to the parts where the next curve begins by 
flat radial sides. 


2286. F, Draper, Boston, U.S., ‘‘Metallic cartridge.”—Dated 18th Avgust, 
1870. 
The cartridge case is made of brass or other suitable metal, and of such 


thickness as to withstand the force of the a without injury. At 
the rear end of this case is formed a tube or nipple for the reception of 
- ; 








the gun, and by which the empty cartridge case is ejected in the ordinary 

manner. the base of vA screw cap, which is made very thick, is 

formed an aperture through which projects the percussion cap, the top of 

which is nearly flush with the base of when the latter is screwed 

down tly in place. This aperture is tly conical to corre- 
md to the form of the percussion cap on the nipple, and is of such a 
as to protect the p ion cap p t its being displaced. 





Class 7.-FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 
om. 5 Watters, Balsall Heath, ‘‘ Door fastenings.” —Dated 12th August, 


This consists in stam the lock case all in one piece, and in place of 
the old spring and tumbler to locking bolt, the inventor puts a revolvin; 
cylinder, also a roller or spring bolt which works on a cranked tail an 
scroll spriug. The staple for bolts to shut in has a spring which works 
with striker, and causes simultaneous action with spring bolt, thereby 
reducing the friction.—Not proceeded with. 

2256. P. WonHack, Maddozx-street, London, “‘ Bracelet fastenings.” ~Dated 
13th August, 1870. 

This relates to an effective fastening which can be arranged in the 
thickness of the bracelet, having merely an ornamental stud on the out- 
side for turning a small plate placed in connection with a spring inside. 
—WNot proceeded with. 

2288. A. CLeaa, Finsbury-place, London, “‘ Sewing machines.” —Dated 18th 
August, 1870. 

This consists in so arranging the hook and feed that the work is fed at 
an angle (a right angle or any other angle) from the shaft on which the 
hook revolves, whereby greater a operation is obtained, and 
also more command over the garment to be sewn. — Not proceeded with. 
2290. A. Cooper, Twickenham, ‘‘ Ventilating roller blind.”—Dated 19th 

Auoust, 1870. 

The iuventor takes, for instance, an ord window blind made of 
holland, and a few inches from its — end he cuts or divides it across 
its entire width, and between these divided parts he inserts and connects 
by its edges a piece of openwork material, such as Brussels net or other 
similar flexible material, or suitable perforated fabric. The blind, thus 
made and combined with a perforated’material, is fixed on the roller, and 
rolls thereonin the usual way. To use a blind thus made for the purpose 
of ventilation, it is simply necessary to pull down the upper sash of a 
window a few inches, or a foot, then pull down the blind until the per- 
forated part thereof comes opposite to the opening in the window; by 
these means fresh air may be admitted into a room when the window 
blinds are down. 

2300. H. Hucnes, Homerton, ‘‘ Trimmings.”—Dated 20th August, 1870. 

This consists in employing metal covered with a thin fabric or not as a 

k or body, in licu of a strip of woven fabric as at present employed. 
By this means goods of any pattern can be made and retained in the 
majority of cases, without the necessity of sewing orgumming. The 
m3tal, of a soft —— nature, the inventor prefers to use in strips, so 
that it can be folded and bent in any suitable manner to grip and retain 
the fabric forming the trimming or edging between the folds. The folds 
or bends may be any distance apart, and of any form, and braid, gimp, or 
other ornamental edging can be attached to it by sewing or otherwise. 
The material thus made can be sewn or otherwise attached to the dress 
or other article.—Not proceeded with. 

2301. A. J. MAXFIELD, Birmingham, ‘‘ Sewing machine."—Dated 20th 
August, 1870. 

This consists, First, in working the shuttle from a central action, 
causing it to move backwards and forwards through the seg t of a 
circle, or in a parallel line, 4s preferred, by which means all vibration and 
noise is prevented. The shuttle motion is obtained from a cam fixed in 
front of the lower spindle, which, by its pinion, is geared with the main 
driving wheel, the top spindle being worked in the same manner or 
otherwise as preferred, possessing no novelty from the ordinary machine. 
2309. W. THomson, Renfrew, N.B., “‘ Window blinds.”—Dated 22nd August, 

1870. 


This relates to perforating small holes in the material of which the 
blind is formed, in such amanner that light may pass through these holes 
into the apartment without the objevi iu the room being clearly seen from 
the outside. Or the perforitions may be in nymber and size according to 
the quantity of light desired in the anartment when the blind is down. 
When the last method is used the inventor executes the perforations in 
bars across the material to imitate a Venetian blind. Two window 
lengths of the perforated material must be used to form the blind, the 
one length travelling in front of the other.—Not proceeded with, 











Class 8.—-CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 
2245. J. Gate and H. Ormston, Sunderland, ‘‘ Reducing isinglass.”—Dated 
12th August, 1870. 

This consists of a vessel with perforated sides, in which the inventors 
dispose mechanical stirrers mounted on central vertical shafts to be 
rotated in opposite directions by power applied through suitable gearing. 
The stirrers or blades on one shaft are feathered in the opposite direction 
to those of the other, the blades being also curved. The inventors pro- 
vide brushes on the ends of the blades, which brushes are in close contact 
with the perforated sides.—Not proceeded with. 

2248. A. J. AmBLER, Washington, U.S., “‘ Generating gas.”—Dated 12th 
August, 1870. 

This relates to the production of gas or vapour from petroleum and 
other oleaginous substances for heating purposes, by means of the ordinery 
steam in use for general purposes introduced into a suitable vessel con- 
taining a certain quantity of petroleum or other oil which may be per- 
fectly cold, and leaving in the vessel a certain space or room for steam, 
vapuur, and gas.—Not proceeded with. 


2259. H. C. p—E BLenpe, Upper Thames-street, London, “‘ Lubricating oil.” —~ 
Dated 13'h August, 1870. 

The inventor takes crude rape, olive, neats’ foot, or lard oil, ora 
mixture of these oils, and adds thereto bichromate of potash and 
sniphuric acid. He uses about 2} per cent. of the bichromate dissolved in 
about six times its weight of water, and about 1 per cent. of commercial 
sulphuric acid diluted with twice its weight of water. The oil should be 
well agitited with these materials for about four hours; they are then 
drawn off from it, and the remaining acid in the oil is neutralised by the 
addition of about 1 per cent. of chalk. Afterwards the oil is treated with 
about 24 per cent. of a solution of caustic soda of a strength of 36 deg. 
Beaumé, and with about 1 per cent. of animal charcoal, more or less, 

ding to the t of colour it is desired to remove. — Not proceeded 








with, 
2281. J. J. SwHepiockx, Upper Holloway, “ Treating oils.”"—Dated 12th 
August, 1870. 

This consists, First, in preparing the solid fats for melting and, secondly, 
in the method of treating and — fats or oils, whether of animal 
or vegetable production. For these purposes a machine is constructed in 
the upper of which a trough or box is fitted having a bottom formed 
by an endless chain or band supported by rollers at each end of the 
trough or box. The solid fats to be treated are placed in the trough or 
box, the bottom of which being put in motion carries them between feed 
rollers which force them through an opening of less area than the section 
of the trough or box. The fats are by this means compressed and issue 
from the mouthpiece a solid mass, in which state they are cut into thin 
shreds by a knife or knives passing acrossthe mouthpiece. Theshreds of fat 

en pass between the peripheries of two cylinders of unequal diameters, 
the of which is driven by gearing receiving motion from the other 
parts of the machine. The smaller cylinder receives its motion by its 
periphery, being brought into contact with that of the larger cylinder; 
scraj are e to press against cat nt of the two cylinders 
for ther purpose of removing any fats adhering thereto. 

2283. C. Wiaa, Liverpool, ‘Sulphuric acid.”—Dated 18th August, 1870. 

This consists essentially in the employment of humid atmospheric air, 
or atmosheric air and moisture, as means for condensing sulphurous acid 
gas into sulphuri acid. The humid atmospheric air or atmospheric air 
and moisture is or are admitted amongst or caused to mix with the 
sulphurous acid gas, or other gas or gases containing sulphurous acid.— 
Not proceeded with. 

2284. W. H. Batmars, St. Helens, “ Manufacture of glass.”—Dated 18th 
August, 1870. 

The alkali is mixed in the same way as is now usval with the car- 
bonates, orit may be mixed roughly and the mixture fritted and re- 
ground to effect better admixture, or the caustic alkali may be pre- 
viously fritted, melted, or otherwise combined with one or more or a 

ion of one or more of the other ingredients, and afterwards mixed 





the | with the remainder.—Not proceeded with. 


2293. D. H. Lowry, Runcorn, “‘ Sulphuric acid.”—Dated 19th August 1870. 

This consists in introducing a current of atmospheric air into all or 
any portion of the chambers, tunnels, and towers, and in some cases into 
the ‘‘burners,” or an thereof, by the aid ofa jet or jets of steam, for 
the purpose of ox ig, and @ large saving of the 
nitrate of soda e currents of atmospheric air are introduced into the 
:hamb tunnels, towers, and burners by means of trumpet-mouthed 





a percussion cap, ..nd through the nipple is formed a passagi 
coting with the interior of the cone. At the heel or base of the case is 


formed ascrew,thread,over which fits the screw cap; this cap is furnished at 
its base witha flange, which enters the groove at the rear of the barrelof 


— te SRS Re a small pi) 
the path oe preety net other y Med ttle in front of 
the trumpet-mouthed opening, or it may project inwards. The effect of 





this arrangement is that a current of me yo air rushes through the 
— into the chamber or other portion of the apparatus to which it 
may be a! 

saa s* Hays, Hertingforbury, “ Utilising sewage.”—Dated 20th August> 


The inventor uses a process of mixing ground peat or 
other earthy carbonates and metallic matters, with the sewage or other 
deleterious matters, as the same issue from the main drain, sewer pipe, or 
other outlet, though they may be mixed a at any other point, as 
circumstances may determine or require. itis preferred to effect in a 
machine consisting of a rotary w carrying blades or arms, and 
partially ersed in the fluid sewage or other deleterious matter. This 
wheel rotates in a chamber, over which is a screw arrangement working 
in a hopper or other contrivance for supplying a given quantity of dust 

und from peat or charcoal, or other absorbing material of a 
similar character, as the case may be. The screw for feeding the dust to 
the wheels should be made to turn by means of a small water wheel, 
actuated by the flow of the sewage or other deleterious matter, or by any 
other contrivance, and thus, when once regulated to supply a certain 

uantity of peat charcval dust (to a given quantity of sewage or other 
eleterious matter), it continues self-acting. The hereinbefore described 
mixing machine may, when necessary, be set in motion by steam or other 
wer, and amalgamates the sewage with the dust, which are made to 
ow Sees by suitable channels into settling reservoirs ortanks. These 
tanks should be arranged in series in order to facilitate the removal of 
the manure or other deposited matter from one or more, the remainder 
receiving the sewage or other deleterious matters from the mixers. 
2302. F. 8S. Crarke, Mincing-lane, ‘‘ Preserving gloves.”—Dated 20th 
August, 1870. 

This consists in the employment of ammoniacal vapours in air-tight 
cases, in which gloves be subjected to the preserving fumes of this 
chemical. For this purpose the inventor employs either metal boxes or 
bottles, made in oak a@ manner as to be ee, air-tight, and provided 
in either case with peculiar receptacles to hold the ammonia, which he 
applies either in the form of a liquid on a sponge or in its solid form as a 
salt.—Not proceeded with. 

2303. C. Morr, Baltimore, U.S. “‘ Superphosphate of lime.”—Dated 20th 

August, 1870. 

The joint use of hydrochloric acid, sulphuric acid, sulphate of ammonia, 
or crude ammoniacal liquor, and sulphate or carbonate of potassa, in the 
treatment of bones, bone-ash, bone tack, phosphorite, apatite, cooperite, 
or ‘*Navaza guano,” ‘‘ Sombrero guano,” South Carolina phosphate, 
coprolites, and the mineral phosphates of lime generully, for the econo- 
mical production of biphosphate of lime in a concentrated form, either 
with or without the tion of ia or potassa salts.— Not pro- 
ceeded with. 

2307. C. F. Cottom, Wheal Zion, Cornwall, ‘‘ Dressing ores.”—Dated 20th 

August, 1870. 

The inventcr employs a circular table, which is so formed that the 
upper surface of the same shall decline from the centre towards the outer 
circumference equally all round. This table is caused to revolve by 
means of a shaft or axis, to which it is affixed by arms or other suitable 
means, and around the inner circumference of the table the inventor 
arranges a pipe or pipes for the reception of water from a cistern or other 
source of supply. Te tee or pipes are perforated, and the water from 
the same runs constantly down the inclined surface of the table. The 
ore to be operated upon (which has been previously crushed if required) 
is fed to the circular table at a point towards the inner circumference or 
7 part of the incline of the table by means of a “launder” or 
‘shoot ” supplied with a stream of water, and the ore, after being so 
deposited on the table, is carried round away from the “launder” 
or ‘‘shoot,” and whilst being so carried will be washed or dressed by 
means of the continual flow of water from the pipe or pipes, and the 
various particles, according to their specific gravity, will be carried a 

ter or less distance down the inclined table. and thus separated one 

rom the other, whilst the refuse or —. will be washed over the edge 

of the table into a suitable receiver or hutch placed around the outer 
circumference of the table. 








Class 9.-ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
2210. E. Moss, Old Broad-street, ‘‘ Manufacture of leather.”—Dated 9th 
August, 1870. 

This consists in impregnating the hides or skins to be manufactured 
into leather for picking bands, lathes, and other articles requiring 
leather of an extraordinary toughness, durability, and strength, with the 
two following compositions :—For every 400lb. weight of composition 
No. 1 are used 200 lb. weight of sugar of grapes, 133 1b. weight of train 
oil, and 67 lb. weight of tallow. Any other animal or vegetable fat or 
grease or fatty substance may be substituted for the two latter ing 
dients, accord i st Compositiun No. 2 is das 
follows: For every 400 lb. weight of composition are used 180 Ib. 
weight of sugar of grapes, 120 1b. weight of train oil, 60 lb. weight of 
tallow, and 40 lb. weight of resin. The compositions are used after the 
hair has been removed, and the hides and skins steeped in water, cleaned, 
and partially dried. 

2214. W. W. Battarp, Elmira, U.S., “‘ Wood pavement.”"—Dated 9th 
August. 1870. 

This consists in so forming the blocks of which the pavement is com- 
posed that when laid down they are locked together, so that no single 
block or cluster of blocks can settle or become displaced. 

2217. G. Hunrriss, J. Swinsurn, and J Witson, Barnsley, “‘ Lighting mines 
with gas” — Dated luth August, 1870. 

The inventors employ and adapt the induced current produced bya 
steam jet for drawing the gas into and forcing it down a pipe leading to 
such mine en the combined current of gas and steam has arrived at 
its destination at cr near the bottom of the pit it is led into a receiving 
vessel of convenient size and shape, entering the same at the top. This 
receiver serves to separate and d the steam which collects as 
water at the bottom, and flows off by asyphon pipe. The gas goes off by 
a Pipe, from top of the receiver, and is distributed to the burners as re- 
quired. 

2224. N. D. Spartaut, Liverpool, ‘‘ Compressing air.”—Dated 10th August, 
1870. 








In order to compress air to be used as a blast, or for other purposes, the 
inventor employs an air pump fitted with a piston, which is provided 
with valves to close on the advance of the piston and open at the return 
stroke to admit a fresh supply of air to the front of the piston, or the 
piston may be solid, inlet valves being provided in the air-compressing 
portion of the pump. If the valvular piston is used the cover of the 
cylinder is fitted with valves which o inwards to admit air to the 
back of the piston. The cylinder is fitted with valves which open in- 
wards to admit air to the back of the piston. The cylinder is fitted with 
a discharge pipe which contracts in diameter, and then enlarges and 
contracts again to as diameter, in some cases to aguin increase 
and contract in capacity. 

2228. B. W. P. Taunton, Birmingham, “ Pumps.”—Dated 11th August, 
1870. 

This consists in constructing and arranging the parts of pumps for 
raising and forcing liquids. The body of the pump consists of a hollow 
cylinder situated Cosinontelly. In the axis of the said cylinder is a shaft 
carrying a plate, which plate extends from the said shaft to the ends and 
inner cylindrical surface of the said hollow cylinder and constitutes a 
piston capable of being made to oscillate by the shaft. The ends of the 
shaft pass through the ends of the cylinder, and by means of a haadle or 

an oscillating motion can be given to the said shaft and piston. 

The oscillating piston is provided with a valve on each side of the shaft, 
the valves being hinged to the piston and opening upwards. On the upper 
p cylinder is the egress or delivery pipe, and on the 
said cylinder is the ingress or suction pipe. Within the 
cylinder und imm over the suction pipe is a fixed partition, the 
of an inverted letter V. By means of the 

ition, comm: 


—— the suction pipe and the delivery 
cut off except through valves, one on 
ri V-shaped ba om 


of the sides of the 

2237. R. E. Barker, Bristol, ‘‘ Taking bearings,”—Dated 11th A t, 1870. 
The inventor combines with a binocular field glass a small compaas 
made like a mariner’s compass, with a moving card. This compass is 
fixed to the field glass with the “‘lubber’s point ” directly in front of the 
pivot, in a line paralle! with the axial lines of the glasses. The compass 
card is marked with the points, and = ae graduated to degrees of an- 
1 rn - ded wi 





2238. W. James, City-road, “ Drawing liquids from casks.”—Dated 12th 


870. 

Instead of ees ee SS Od oeea barrel (a beer 
fi it with a » as commonly practised, 

the inventor forms the bunghole, or hole at which the cask or barrel is 
to is or heads of the cask, and screws to the out- 
side of this hole, water-tight, a of metal or other material, and con- 
nects to this ring a piece of mechanism of the following construction. 
The inventor forms a with a boss on it, and a screwed hole through 
the centre of the said and boss for connecting a cock or pipe 
thereto; on the aforesaid boss he fixes a short pipe of wood or other 
material, perforated all round, closed at one end, and le rather less 
in diameter than the hole in the cask, and in Need a mbes da roe a self- 
valve for keeping the hole in the ene nang Sage — 

conn 
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a to the flange on the cask (after it has been filled) by screws and 
an elastic washer, so that the perforate: i pipe projects inside the cask 
and the beer enters the said perforators.— Not proceeded with. 
2242. W. O. Jounston, Newcastle-wpon-Tyne, “‘ Producing cast iron 
columns.”—Dated 12th August, 1870. 
The flanges are formed by the fluid metal being caused to flow into 
between accurately turned and faced plates or chills inserted in 
mould at the flange end of the pipe, thereby producing | pipes with 
flanges accurately formed, so as not to require separate facing r casting 
as heretofore, and hardened so as to render them less liable to corrusion 
than when cast in the ordinary manner. 
2258. T. Brown, Newgate-street, London, ‘Compressing air.”—Dated 13th 
August, 1870. 

The inventor arranges the pumps and a steam engine for working them 
upon one frame. The pumps are self-acting, and pumps and engines 
are placed vertically on the frame, and their pistons are connected to one 
crank shaft, supported to rotate in suitable bearings below the pump on 
the bed or foundation plate of the machine. These ps admit the air 
at the downward stroke of the piston, and compress it in their upward 
stroke. It is preferred to use two pumps with a common top, chest, or 
receiver, into which the air is by both pumps, its return eg 
prevented by valves which are forced open by the pressure at the upwar 
stroke of the piston and close at the termination of the up stroke. This 
top, chest, or receiver, by means of a pipe or piston may communicate with 
an air receiver or reservoir of any suitable construction. By having the 
pumps arranged vertically the closing of the said valves at each stroke is 
effected by their own vity without the aid of springs. On the top 
flange of the pump laden ia a plate wherein are formed circular 
openings which are covered by the aforesaid eduction valves. These 
valves are of the poppet form, and their spindles or stems are guided in 
sleeves formed on the covers of the air chest. This chest, which extends 
across both pump cylinders, not only serves asa recipient of the com- 
pressed air, but also braces and strengthens the top of the machine. 
2252. C. A. C. EckHo.p, Charing Cross, London, ‘‘ Tobacco pipes.” —Dated 

13th August, 1870. . 

The pipe may conveniently be fashioned to ble a cigar tube 
holding a cigar, the former, say, of meerschaum or briar wood, and the 
latter of thin metal covered with a cigar leaf, or in wood, or any material 
— in imitation thereof. In the tube part may be conveniently 

x 








ed a sliding piston, working by means of a screw or otherwise made to | 


slide by turning the cigar or the tube part of the pipe, and so causing 
the piston to rise in the ¢ part of the pipe and keep the lighted 
tobacco at the level of the top or end of the cigar part. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


SERIOUS COMPLAINTS OF UNDERSELLING IN THE FINISHED IRON 
DEPARTMENT—QUIET TRADE : The orders : For what descriptions 
and where they come from—PROSPECTS—EFFECTS OF THE LABOUR 
DISORGANISATION IN SCOTLAND AND IN SOUTH WALES—THE 
RAILWAY STEEL FIRMS—UNEASINESS AS TO SECRET TREATIES : 
The important coal investigations: The new project for proving 
one thousand acres: By whom taken up—THE VIEWS OF THE 
GEOLOGISTS AND THE MINE AGENTS—SPLENDID PROSPECTS FOR 
THE DISTRICT IF THE AUTHORITIES ARE RIGHT: The general 
industries: Still active—THE NEW MINES BILL—THE DROP IN 
TIN—BIRMINGHAM AND THE INDUSTRIAL EXHIBITION—LOCAL 
TOPICS—BIRMINGHAM WATERWORKS UNDERTAKINGS. 


UNDERSELLING is the theme now most discussed at the weekly 
meetings of the ironmasters, and when you call upon them at 
their works. Prices are being accepted by not a few which leave 
very little profit to anyone, and that must certainly tend to the 
ruin of some small houses if it much longer continues. 

All this is significant of the continued quietude of the trade. 
No improvement is observable, and there are here and there firms 
who have not been in a quieter state than now for some years 


t. 

Happily this is not the experience of all. Less conspicuous 
firms there are who are receiving encouraging specifications as to 
quantity, though very much, there is reason to fear, cannot be said 
as to price. e orders are chiefly on home account, and 
relate to T-iron and angles, with narrow plates — all for ship 
and girder building; to sheets for galvanising ; to smithy bars for 
the merchants ; and to — for baling. 

Upon every hand it is believed we are close upon the eve of a 
good trade alike on home and on export account; ,but as yet we 
have hardly gone beyond hope. 

To some slight extent we are benefiting by the strike and lock- 
out in Scotland, but we have no strong reason to desire the con- 
tinuance of the labour disorganisation in that district or in Wales. 

We are looking for the season orders from Russia and from the 
United States, and for the other work which will fall to this dis- 
trict so soon as the rail mills in both those districts are filled up. 
Hence we welcome here any intelligence indicating the renewal of 
the railway business upon which mills there so largely depend. 

The firms here who are engaged in the steel departments of the 
branch could do more, but they have improved in the past few 
days, and their prospects are brightening even in the face of 15 
per cent. net profits in the past. 

Some time must elapse before the confidence so much desired, 
ag supervening upon the end of the war, if the air is to remain 
thick with rumours of secret treaties between powerful continental 


| in their conviction that it is not altogether improbable that the 


Mr. Bowkley is of opinion that so far from our coal-fields being about evenly divided between the United States, India, Australia, 


exhausted we are only just beginning to discover them—a most | 
important conclusion I need hardly say if only it should be esta- | 
blished. Meantime it is very cheering to know that the views held | 
by Mr. Bowkley are pretty much those which are entertained by 

Mr. Daniel Jones, likewise by Mr. J. Randall, F.G.S., who is 

another excellent authority upon the district under notice, and | 
by one more distinguished than either, Mr. Henry Beckett, F.G.S., 
mining engineer, and past president of the South Midland In- 
stitute. If these tlemen are right, then there is no reason wh: 

we should not look, not only for the extension of the Cannoc 

Chase coals, but likewise confidently hope for the laying bare by 
and bye of vast quantities of the glorious ten-yard or thick coal of 
Staffordshire. Indeed Mr. Bowkley leads us to expect such a 
magnificent result; for after reading his paper he replied in the 
affirmative, when the president, who is the Government inspector 
of mines for this district, intimated that his inferences pointed to 
the extension of the coal right away from Rugeley to Stourbridge. 

No wonder that, as I happen to know is the case, proprietors of 
land, who had hitherto been inclined to think that their property 
had only asurface value, should, in the past few days, have become 
wonderfully elated at the thought of fuel of prodigious worth 
existing upon their estates. 

The conclusions deducible by the manufacturing interest are, 
however, in this place, of more interest than those drawn by the 
landed proprietors. These practical men, who have heavy sums 
invested in business concerns in and around Birmingham and 
throughout South Staffordshire, will from these facts be strengthened 


part of the kingdom in which their money has been invested may 
furnish a prosaic illustration of the truth involved in the poetic 
figure of the inspired Hebrew poet, and its youth be renewed like 
the eagle’s. 
| The proposed Mines Regulation Bill is being discussed in this 
part of the kingdom. The Dudley Mining Institute desire that 
the age of thirteen should be altered to twelve as applicable to 
boys put to work in the mines, and they object very strongly to 
that clause in the bill which makes the owner or agent of the mine 





guilty of an offence against the Act in the event of any contra- 
vention of, or non-compliance with, any of the said regulations, 
in the case of any mine by any person whomsoever ; with the view 
of bringing about these changes, they are contemplating the putting 
forth of every lawful effort. 

The miscellaneous industries conducted in and around Birming- 
ham are not in a condition calling for any change upon the detailed 
review of them into which we entered last week. 

The consumers of tin in Birmingham and the surrounding town- 
ships received with satisfaction the intelligence that the standards 
for tin were reduced on Monday 2s. per cwt. all round, making 
prices 118s. for common and 122s. for superior fine. This drop 
makes the decrease since January 27th no less than 9s. aton. The 
information is the more satisfactory inasmuch as the sales of the 
Dutch Trading Company, which will come off on the 30th of this 
month, will embrace some 15,000 slabs fewer than was at first 
anticipated. 

Sowe splendid products will go from Birmingham to the next 
International Exhibition, but the interest taken in the show is not 
very great in the town. North Staffordshire will be well repre- 
sented in the fictile wares produced at the first-class manufactories. 
There is very little room forany display of the South Staffordshire 

roducts this time. To this fact, it may be presumed, is chiefly to 
™ accounted the circumstance that the Wolverhampton manu- 
facturers made hardly any response to an invitation sent out by 
the mayor of the borough desiring them toattend a meeting to dis- 
cuss whether Mr. Buckmastershould beinvited publicly toexpound 
in Wolverhampton what are the designs of the promoters. Such 
a preliminary meeting was to have been held in the town named, 
but inasmuch as only four manufacturers attended, and those 
occupying not the first position, the mayor inferred that the public 
meeting was not needed. 

In matters of business we are all very selfish. Perhaps when 
South Staffordshire goods are admissible, then a little more 
interest will be taken in the Exposition of that year by the people 
of South Staffordshire. 

The subject of railway rating, in which Birmingham is largely 
interested, and with the view to an alteration in which, as at pre- 
sent existing in that town, itis moving with Manchester and other 
towns, is being brought under the notice of the Government. The 
Finance Committee of Birmingham, having completed the neces- 
sary arrangements, together with the several committees who met 
a few weeks ago in Manchester, were to hold a preliminary confer- 
ence to-day (Thursday) at the Westminster Palace Hotel,-and 
to-morrow (Friday) to have an interview with Mr. Goschen if that 
honourable gentleman should then, as it is presumed he will be 
still, the head of the Poor Law Board, and will not then have en- 
tered upon his office of First Lord. 

The steam road roller which we were trying in Birmingham 
with iderable , until a slight accident happened to it, 

was on Wednesday again put into use after having undergone the 
requisite repairs. A Birmingham paper, in stating the fact on 
Ww 








governments, that reasonably unsettle the minds of so frank a 
people as the British. 

The project for proving 1000 acres of land in the Shropshire 
direction close against the very large taking of the West Cannock 
Colliery Company, to which I adverted last week, was evolved on 
Monday by Mr. Daniel Jones, F.G.S., who is taking great interest 
in the geology of this of the kingdom, and who has been 
assisting the Royal Coal Commission. The scheme, though it is 
not under the immediate direction of the South Midland Institute 
of Mining, Civil, and Mechanical Engineers, is yet to some extent 
under the wing of the Institute. The ground had been examined 
by certain of the leading members, who expressed their belief that 
the Cannock Chase coal was there. The Institute, therefore, dis- 

layed no reluctance to assist the projector] by voting certain of 
its members upon a committee to be composed of men of science 
and men of capital, by whom the ee will be floated. Thus 
this undertaking will possess in reference to the South Midland 
Institute a relation similar to that occupied by the Sandwell 
scheme in respect of the South Staffordshire and East Worcester- 
shire Institute. The Dudley Institute are giving their coun- 
tenance to an endeavour to prove the connection between the 
South Staffordshire and Warwickshire fields; and the Wolver- 
hampton Institute on their part are in like manner acting with 
respect to the South Staffordshire and Shropshire fields. Both are 
proceeding step by step, following as far as they are able the links 
of evidence, hoping to, by and by, complete the whole chain on 
either side. 

If the views which are entertained byone of the members of the 
Wolverhampton Institute are reliable, then thesch is attended 
with very little risk. I refer particulary to Mr. Silas Bowkley, 
¥.G.S, and “mining engineer, who on the same occasion read a 
poowe upon the probabilities of the coal supply, as the result of 

is careful investigations, not only at the point developed, but 
likewise for some distance west and east of it. Mr. Bowkley 
pointed out the extension of the coal beds under a great portion 
of the Cannock Chase, eastward of the Huntington Belt and 
Rednal —_ with the view of demonstrating the continuation 
of the measures beneath the new red sandstone, 








westward of the Huntington Belt, and existing under 
Huntington, Brewood, Stretton, Penkridge, Wheaton, Aston, 


Church Eaton, and Shiffnal, and joining the Shropshire coal-beds, 
He also explained the identi‘ of the beds of —_ and ironstone 
between e South-Staff ire and Shropshi coal-fields. 
Lastly, he maintained that the coal-fields of the midland 
counties were produced under similar conditions, and that 
these coal-fields had been elevated to the surface by igneous 
action, and the coal-beds broken off from those which now existed 
undis under the new red sandstone formation of the 
midland counties of England. 


morning, said “the steam roller having recovered 
from its late accident will take exercise to-day and to-morrow in 
Summer-lane and the sand pits.” 

The directors of the Birmingham Waterworks Company are 
taking the necessary steps to bring the water of the rivers Blythe 
and Bourne to Birmingham. They are in treaty with the owners 
of the land required for the construction of the necessary works at 
Whitacre and Plant’s Brook. They are also about contracting 
for laying down such main pipes, and also for the formation of a 
reservoir, filter beds, and other works connected therewith, and for 
the erection of engine and boiler houses. The works will be pro- 
ceeded with as fast as possible. 

In consequence of the increasing demand on the high level ser- 
vice, the directors have thought it advisable to contract for the 
erection of an additional engine, and engine and boiler houses, at 
Lower Edgbaston, which works, it is expected, will be completed 
during the summer of the present year. 

The sinking by the same company at King’s Vale has not yet 
yielded the quantity of water that had been looked for. The 
sinking at Short Heath, above the Witton Pools, is progressing 
favourably, and the directors have recently contracted for the 
necessary engine and boiler houses to be erected there. The 
sinking near Perry, so far as regards the erection of the engine, 
engine and boiler houses, and workpeople’s cottages, is completed, 
and a supply of water is now being obtained from this source. 

The foregoing facts are all made known in the report of the 
directors of the Birmingham Waterworks Company that will be 
di d at the ting of the y to be held next Wednes- 
day, when the shareholders will receive a dividend at the rate of 

¢h ree cent. per annum, the profits of the half year having been 











15,695. 
| The Board of Trade returns for February show an unsatisfactory 
| condition of the iron trade, as compared with the corresponding 

riod of last year. The trade done in pig iron would have been 
| better than last year, but for the fact that in the month the 
exports to France were only £1408, as compared with £26,268 last 
year. With Germany the trade was better than in last year. 
With Holland the two months’ exports fell off by nearly £38,000. 
With the States there was an improvement of nearly £16,000, 
alike in the month and the two ths. The decline of nearly 
£80,000 in the month’s exports of bar and angle iron pretty 
evenly distributed, though £24,030 may be credited toa diminished 
trade with those places which are described as ‘‘ other counties.” 
The railroad iron exports were less by £171,396 than they were in 
Feb; of last year. Looking for the countries where railroad 





enterprise has so largely declined, we find India taking £116,782 
worth less of railroad iron than in the month of February last 


and “‘other countries.” Subjoined are the figures :— 


Month of February. Two Months. 

. Iron. 1870. 1871. 1870. 1870. 
Pig ++ +s oe ef eo £98,842 £102,697 .. .. £240,402 £167,023 
Bar, Angle, &... .. o. 185,503 106,406 .. .. 3.5,753 287,704 
Railroad .. .. .. «. 560,609 389,303 .. .. 1,119,504 701,114 
WHO <c ce cc 08 co $2,349 26,964 .. 66,789 45,632 
Telegraph do. .. .. «. 59,015 330.585 .. 73,619 382,334 
Cast or wrought eo eo 221,245 191,841 .. .. 403,332 354,008 
Hoops, sheets, &c. ., .. 144,201 99,046 .. «. 276,312 184,357 
Cid trom 4. cc co oe 45,551 25,551 .. oe 74,354 64,687 
Steel, unwrought .. .. 61,078 55,359 .. 113,919 104,930 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE RETURNS—OPENING OF NEW 
WORKS AT MIDDLESBROUGH—TESTIMONIAL TO THE ENGINEER 
AT THE SuUTH BANK AND CLAY-LANE IRONWORKS—ENGINEERING 
AND IRON SHIPBUILDING—THE TEES CONSERVANCY CoMMISSION 
— PRICES. 

THE effects of peace have already been felt in the North of England, 

At the Middlesbrough iron market on Tuesday ‘there was a 

numerous attendance. The demand for pig iron is increasing, and 

the market was firmer, although not sufficiently buoyant to warrant 
an advance in prices. The home consumption is now very large, 
and is still growing rapidly. All the makers are exceedingly busy 
on contracts they bave had on their books for some time. The 
weather being better shipments are brisker. This week the 

Cleveland Ironmasters’ Association returns for February have been 

issued and are as follows :— 





Works. Proprietors. 








Eston .. .«. 
South Bank 
Clay Lane .. 


-. Bolckow, Vaughan, and Co. (Limited).. «@ 5 0 5 
- South Bank lronCompany .. . . 


. Clay Lane lron Company oe 6| 0} 6 





Cargo Fleet - Swan, Coates,and Co. .. «e of «. b § 0 
Normanby.. .. Jones, Dunning, and Co.. .. «. «. 3; 0 3 
Ormesby .. .. |CochraneandUo. .. .. «2 of «- ¢ 3] O} 8 
Tees .. «. «+ |Gilkes, Wilson, Pease,and Co. .. .. 5| 0 5 
Middlesbrough .. |Bolekow,Vaughan, and Co. (Limited).. 3 0 
Tees Side Hopkins, Gilkes, and Co. ‘Limited 4 0 
Linthorpe .. «+. LloydandCo. .. .. os 6) 0] 6 
Acklam +» |Stevenson, Jaques,and Co. .. .. «. 4, 0; 4 
Newport + |B. Samuelson and Co. .. .. oe « | 7] | 7 
Clarence . Gell Brothers .. 1. 22 oe we os 8§| 0] 8 
Norton... .. .. |Norton Iron Company (Limited)... ..¢ 2) 0/| 2 
Thornaby . - |W. Whitwell and Co.. .. .. .. o 3/ 0] 3 
Stockton .. .. |Stockton Iron Furnace Company... .. 3; 0] 3 
Grosmont .. .. |C.and T. Bagnall .. .. .. os os 2; 0;| 2 
Glaisdale -. |Glaisdale lron Company oo ee ee 3]; 0} 3 
South Durham .. South Durham Iron Company oo €§ 21 OO} 2 
Witton Park Bolckow, Vaughan, and Co. (Limited)... f 4 0o| 4 
Consett -. «+ Consett Iron Company (Limited)... .. 9 5) 0| 5 
Wear .. «+ .. Bell Brothers ee 90 00 #6 1} 0; 1 
Jarrow ee Palmer's Iron Company (Limited) 4) 0) 4 
Norton.. -. Norwegian Titanic lron Company ° 0; 3| 3 
Carlton ++ «+ Industrial Iron Company (Limited) .. 0; 2| 2 
Middleton .. .. G. Wythesamd Co. .. .. «2 of .- 3] 0!| 3 
Ferry Hill .. .. Rosedale and Ferry Hill Iron Co. (Ld 8/1] 9 
Towlaw .. .. 'Weardale Iron Company (Limited) .. 4) 3| 1)| 4 
Elswick .. Sir W. G. Armstrong and Co. oe 1 | i 2 
Walker . .. «.- Losh, Wilson, and Bell .. 3 | 0! 3 
Totals for Cleveland .. .«. 113 | 8 |i21 





a Bolckow, Vaughan, and Co. are building two new furnaces. 6 Swan, 
Coates, and Co. are building one new furnace. c Cochrane and Co. are 
building one new furnace. d The Norton Iron Company (Limited) are 
building one new furnace. ¢ South Durham Jron Company are rebuilding 
one furnace. / Bolckow, Vaughan, and Co. are building one new furnace 
at Witton Park. g The Consett Iron Company (Limited) are 
building two new furnaces. h The Weardale Iron and Coal Company are 
building two new furnaces at Tudhoe. Ayresome: Gjers, Mills, and Co 
are building two new furnaces. The Lackenby Iron Company are build- 
ing two new furnaces. 











Make. 
Tons. 

Month ending 28th February, 1871 oo se oe ee oe 141,068 
Month ending 28th February, 1870) 4. we +s 5s oe oe 124,969 
Month ending 3lst January, 1871 .. .. os «+ «oe «os es 151,826 
Increase upon February, 1870... .. .. 16,000 

Decrease upon January, 1871 .. «. «. 10,758 

Shipments Foreign from Port of Middlesbrough. 

Month ending 28th February, 1871 ee 00 of ef e 7,190 
Corresponding month last year .. .. «2 oe 11,152 
Shipments Coastwise from Port of Middlesbrough. 

Month ending 28th February, 1871 eo cc ce cc coo 1,742 
Corresponding week last year... .. .. «. ° © 16,251 

Decrease .. «2 «s eo ee 4,509 

Makers’ Stocks. 
28th February, 1871 2. «2 oc oc of of of os oe 118,977 
Slst January, 1871) oe we oe ce oe oe oe oe oe «120,515 
Decrease upon January, 1871 .. .. «. 1,538 

Warrant Stores. 
Sist January, 871 we oe we oe te we oe oe ee )=—« 12,089 
28th February, 1671 .. «2 cc co co oo eof 11,039 
Decrease oo 2s oc co ce oe 00 00 1,00 

ABSTRACT. 

Decrease in make upon January, S71... .. «2 «+ o# 107,58 
Decrease in makers’ stocks upon January, 1871. ee 1,538 
Deciease in warrant stures upon January, 1871 om 1,00 


Iam glad to be able to report a further improvement in the 
finished iron trade. A few weeks ago I announced that one large 
rail maker in this district was full of orders which would keep his 
works going until September next. ‘That rail maker has closed 
his order book, and declines to enter into any fresh contracts. 
Other makers are receiving heavy inquiries for rails, and will no 
doubt secure fresh contracts in a short time. It is generally 
believed that as the war is over there will speedily be such a 
great demand for rails that prices will improve. The bar trade is 
better. Founders are fairly employed, and the plate and angle 
trade is as brisk as ever. 

On Tuesday I was present at the opening of another new works 
at Middlesbrough. Messrs. Jackson, Gill, and Company began 
their Imperial Ironworks for the manufacture of puddied bars and 
billets at Southbank, Middlesbrough, in September last, and on 
Tuesday they hammered and rolled the first puddled bar. There 
are twenty puddling furnaces, a four-ton steam hammer by 
Thwaites and Carbutt, and twenty-two forge trains, and all the 
necessary appliances for producing 10,000 tons of puddled bars per 
annum. There are five horizontal two-flued boilers with cross 
tubes supplied by D. Adamson and Company attached to ten 
puddling furnaces for generating steam. The engine (horizontal) 
is supplied by Mr. John Tickle of West Bromwich. The entire 
plant has been very carefully laid down by Mr. Edward Crow, 
engineer, Middlesbrough. After the partners and several of their 
friends had seen the works commenced they adjourned to the 
offices and partook of wine. Mr. Wright Petchell proposed 
“* Success to the firm of Jackson, Gill, and Company.” Other 
toasts were drunk and the company separated. 

I have much pl e in tioning that Mr. A. C. Hill, who 
for many years has been engineer at the Clay-lane and South Bank 
Ironworks, Middlesbrough, and who has accepted the position of man- 
ager of the Lackenby§Iron Company’s blast furaaves, but otiil acts 
as consulting engineer to suaoel firmsin Cleveland, was last Thure- 








year; and to the same cause we may trace decline in the two 
months. The decline in cast or wrought iron was chiefly with 
Australia and “ other countries,” while in hoops and sheets it was 


day presented with handsome oil paintings of himself and wife 
ont sp oltivan and aver subvex by the workmen of South Bank 
and Olay-lane furnaces, as a mark of esteem. Mr. Wright Petchell 
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occupied the chair at the banquet where the presentation was 
made. 

All the engineering works in the north keep going on full time. 
Marine builders especially are busy, and find it difficult to get 
through their orders rapidly enough. There is, however, still an 
outery for bridge work. I believe that this department of trade, 
which has been seriously interfered with by the war, will soon be 
very active. Boiler-builders are busy. 

Iron shipbuilders on the Tyne, Wear, Tees, and Humber, are 
full of work. : . 

The Tees Conservancy Commissioners have authorised their en- 
gineer to dredge the river below Middlesbrough this season with 
two dredgers. The estimate of the cost of dredging is £8000. He 
has also been authorised to extend the half-tide retaining walls 
below-the fourth buoy on the south side 1100 yards, and on the 
north side near the second buoy 200 yards. A beacon is also to be 
erected on the end of the Tees breakwater. 

The prices of pig iron are as follows :—Pig iron: No. 1, 5ls.; 
No. 2, 49s. 6d ; No, 3, 47s.; and No. 4, 46s. The prices of manu- 
factured iron are as follows :—Common bars, £6 12s. 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s. ; best best, 
£8 2s. 6d. to £8 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d. ; rails, 
£6 5s. to £6 10s.; light rails tor collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7 ; puddled bars, £4 10s. to £4 15s, 
On wagons at works ; four months’ bill, or cash less 24 per cent. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TnE SCOTCH PIG IRON TRADE—THE IMPORTS AND EXPORTS OF 
PIG IRON—THE STRIKE IN THE MALLEABLE IRON TRADE NOW 
CHANGED TO A LOCK-OUT—SHIPBUILDING ON THE CLYDE— 
PROGRESS OF THE GLASGOW SUSPENSION BRIDGE. 

THE Glasgow pig iron market remains in much the same condition 

that it was in the last report. Any change that has taken 

place is rather in the way of improvement, and makers are firm in 
their prices, relying with confidence upon an early change for the 
better. But at present the general tone of the market is steady, 
business being done cautiously at about 52s, 8d. cash, and 52s, J1d. 

one month. No.1, g.m.b., 53s, 3d.; No. 3, 52s. 6d. . 

Now that peace is concluded on the Continent a substantial ad- 
vance might have been expected, but an opinion generally prevails 
that the money market will be in a disturbed state for some time 
to come, owing to the large indemnity which France has to pay. 
And as the recent riotous proceedings in Paris are not calculated 
to inspire confidence in commercial circles, it need not be matter 
of surprise if a favourable reaction does not set in as speedily as 
was anticipated. . 

The exports of pig iron are considerably less for the past week 
than they were at same time last year, being only 8598 tons 
against 10,473 tons for corresponding week of previous year ; but 
this last was exceptionally high. There is still a decrease for this 
year since 24th December last to the extent of 7576 tons as com- 
pared with the same period of last year. 

The imports of Middlesbrough pig into Grangemouth are nearly 
on a level with last year, there being a deficiency of only 80 tons 
in favour of previous year. 

The local consumption of pig iron is very high, notwithstanding 
that so little is at present used for puddling. But ironfounders 
all over the west of Scotland are exceedingly busy. 

The quantity of iron in store is now about 400,000 tons. At 
same date last year it was about 405,000 tons, showing a diminu- 
tion of about 5000 tons. 

Extensive contracts for pipes are now in the market, and there 
is increased briskness in all descriptions of iron castings. The 
Nagpore contract for pipes has been secured by Messrs. M’Laren 
and Co., of Glasgow, and Messrs. Erdington are at present shipping 
some heavy pipes for Madras, 

We have not yet seen the end of the lamentable strike among 
the malleable ironworkers. On the contary, it seems to have 
assumed a new phase, and may now with more correctness be 
termed a lock-out. A week ago a great many of the men on strike 
had resumed work, and it was generally expected that the 
recusants in other quarters would quickly follow a good 
example, and return to their work. But, as I indicated 
in last report, an arrangement seems to have been 
concocted ‘among the men whereby those remaining out of certain 
works would be supported in their struggle by those who were 
working, in the expectation that by these tactics they might suc- 
ceed in gaining their points with individual works, and thus pave 
the way to a general conquest. Seeing that this action would tell 
prejudicially on the prescribed works, and as it was like playing 
into the hands of their opponents, the Associated Malleable Iron- 
masters resolved to shut all their gates unless the men belonging 
to all the works went in bya certain day. As the men failed to 
do so’ the consequence is taat all the works here have been shut 
since Saturday last, and it is hard to foretell when they may be 
opened again. Mass meetings of the men are constantly being 
held, and inflated oratory is being largely exercised to induce the 
men to stand firm. Meanwhile promises of relief are being sent 
from the North of England men, and a small distribution 
has actually been made. But the men would do well 
to estimate duly the value of these promises of support, 
seeing that they emanate from a quarter that is deriving an ad- 
vantage by the continued rupture in Scotland. Already a large 
quantity of manufactured iron has been received by Clyde ship- 
builders from the North of England, and altogether the dispute is 
bringing disaster to the trade which may be almost irretrievable. 
Surely a little concession on both sides should settle without much 
difficulty this most im politic contest. 

There were ten vessels launched on the Clyde during the last 
month, the aggregate tonnage of which amounted to 12,142, and 
the aggregate horse-power to 1658. Only one of these vessels was 
a sailing ship, of 920 tons burthen, the largest steamer being of 
3400 tons, and the smallest of 230 tons. 

Rapid progress is at length being made with the repairs of the 
Portland-street suspension bridge. The laying of the chain, the 
renewal of which constituted the most formidable part of the 
undertaking, is now completed, and a large body of workmen are 
now putting on the suspension rods and laying the roadway, and 
in afew weeks we may hope to see this much needed bridge opened 
to the public. It is confidently expected that the stiff girders 
which are now fitted to support the roadway, will have the effect 
of diminishing, if not of entirely doing away with, the disagreeable 
oscillation to which passengers were subjected in traversing this 
otherwise fine structure. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: The position more perplexing: The terms of 
peace scarcely less damaging than war itself: Agitation in the 
markets: Little more businesss transacted than a month ago: The 
future still regarded as affording some encouragement: The prin- 
cipal impediment to business: Makers’ efforts to improve prices so 
far unsuccessful : Foreign prospects—THE HOME TRADE: Latest 
quotations for ivon—THE TIN-PLATE TRADE—STEAM AND HOUSE 
COAL TRADES—THE METAL MARKETS—THE WAGES QUESTION. 


THE position of the iron trade is perhaps more ee just 
now than ever. Up toa very short time ago it was thought that 
almost all that was necessary to insure improvement in the trade 
was -the discontinuance of the Franco-German war. Up to 
the time when that disastrous war commenced not only, the 
iron trade, but most of the industries peculiar to this district 
were in a fairly flourishing and healthy condition, but as 
the conflict progressed departments began to evince 


deepening depression, and. naturally the great. anxiety was 





for the re-establishment of peace, which it was hoped 
would bring with it a revival of former prosperity. Since the 
opening of the present year, more peinerill mi there have been 
weeks of exceedingly anxious wa‘ting, as old contracts had been 
worked out and the time for new busthess had fully come. At 
last, however, peace it is said, has been agreed upon, but the 
terms upon which it is based are scarcely less damaging to trade 
than war itself. The tranquillity of the defeated nation is by no 
means assured, and, perhaps, not that of Europe ; consequently 
the markets throughout the kingdom are agitated, and but little 
more business is now transacted than a month ago. 

Those, however, who have the happy disposition of continuing 
to look upon the bright side of things still regard the future as 
affording some encouragement. Although the newly-established 
peace has not yet brought about that measure of improvement 
which has been expected, there is still a probability of makers’ 
hopes being realised. That iron of Oe « all descriptions is 
wanted, and that largely, there can be no doubt, and by and by 
at least it must be obtained. The longer the delay the more 
urgent eventually will be the need. The principal impediment to 
business at present is the all-absorbing question as to how the 
paying of the great war indemnity will affect the money market. 
When this has been settled in the minds of buyers and consumers 
then it will be seen what course business will take. 

Makers’ efforts to improve the tone of prices have so far been 
unsuccessful, but it seems clear that they have only to wait, and 
they will, perhaps, ere long be able to obtain for their products 
those higher and more remunerative rates which they desire. It 
can hardly be thought that when the spring opens up and conti- 
nental affairs become more settled that the trade generally will 
not assume a more prosperous aspect. American requirements 
are expected to increase, and Russian orders must, to some extent 
at least, be given out shortly, while continental inquiries will 
necessarily become more numerous than they have been during 
the war. : 

Home purchases are hardly equal to what was expected, the 
agitated state of the markets having the effect of causing the 
railway companies to defer such transactions as are really not 
necessary for the moment. Bars and pigs are in tolerably good 
demand. 

Rails continue to be quoted £6 to £6 10s, delivered at the local 
a ; bars, £6 2s. 6d. to £6 10s. ; hematite pigs, No. 3, £3 17s. 6d. 
to £4. 


The tin-plate trade remains quiet, but is generally considered 
to be in a tolerably healthy state, the make being large. 

There is but little fresh to report in regard to the steam coal 
trade. There is a pretty regular inquiry from distant markets, 
and purchases on French account are increasing slowly. For home 
qualities there is still an extensive sale, but a falling off in require- 
ments must now be expected. 

It may now be said that metal markets for the district, which 
have long been thought desirable, have actually been established. 
I have stated in previous reports that a committee was engaged in 
making the preliminary arrangements, and the result is that the 
first market was held at Swansea on Saturday, the second at Cardiff 
on Monday, and the third at Newport on Wednesday. On these 
occasions the different branches of the manufacturing trade of the 
district were fairly represented, but it cannot be said that there 
was much business done. The promoters are, however, it is satis- 
factory to state, pretty confident that the meetings will be per- 
manently successful. Complaints were made at the meetings of 
the difficulty of obtaining supplies of pigs from the hematite 
district in consequence of the scarcity of sailing vesse!s offering. 
Hence it is thought that manufaciurers will direct their attention 
to the establishment of lines of steamers from the three principal 
ports of the district, as it is absolutely necessary that better 
shipping arvangements should be adopted for obviating the great 
inconvenience which is at present generally felt in regard to the 
inadequate supplies of hematite ore and iron. The proposed 
change of gauge on the Great Western Railway is contemplated 
with considerable satisfaction. The promoters of the markets 
earhestly invite the support and attendance of all who have any- 
thing to sell in the way of ores, pit wood, timber, oil, powder, 
corn, stores, metals, &c, 

Since the expiration of the month’s notice of the reduction of 
wages considerable dissatisfaction has been evinced by the work- 
men in some parts of the district. In Monmouthshire, more 
especially, the men have shown some disinclination to continue 





work as usual, and mass meetings have been held to consider the 
course to be adopted, there being fortunately only a few advo- 
cating a strike. It might of course have been expected that the | 
men would show some apparent hostility to a reduced scale of \ 
wages, but there is little doubt, when the position of the iron trade | 
is taken fully into question, the men will in time give way to the 
masters’ proposal, which under present circumstances is un- 
avoidable, 


NOTES FROM THE NORTHERN AND EASTERN 
’ COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE: South Yorkshire : Sheffield—PoINnTSMEN ON THE 
LANCASHIRE AND YORKSHIRE RAILWAY—SMOKE AT BRADFORD 
—LeEEeDS CoRPORATION WATERWORKS — Messrs. BoLtckow, 
VAUGHAN, AND Company (LIMITED)—NEWCASTLE AND GATES- 
HEAD WATER CoMPANY—THE IRON TRADE IN CUMBERLAND— 
STATE OF TRADE AT LEEDS. 

THE South Yorkshire iron trade remains active ; plates for coast 

defenceare being made on a large scale, and there are also some 

extensive orders on hand for rails, boiler, and other plates. The 
foundries are well employed, and the Bessemer works are pros- 
perous, The demand for steam coal has improved; coke is also in 
brisk request. There is no diminution in the activity displayed in 
the production of war material at Sheffield—shields, turrets, heavy 
iron parts for cannon, and steel rifle barrels being still largely 
manufactured, Railway matériel remains in large demand at 

Sheffield, and an increase is anticipated from the approaching 

re-opening of Baltic navigation; some home contracts are also 

expected to be concluded. Steel tires, cranks, axles, wheels, &c., 

are being largely made. The business relations of Sheffield with 

the United States are considered to have improved of late. 

The pointsmen in the service of the Lancashire and Yorkshire 
Railway Company have memorialised the directors for a reduction 
in their hours of labour, and also for an advance of wages. 

Several firms have been summoned before the Bradford magis- 
trates for non-consumption of smoke. The town clerk read a long 
correspondence in reference to the case of the Messrs. Ripley. 
Messrs. Ripley urged that they had spent a large sum in trying to 
consume smoke; that they were putting in new capes or the 
purpose ; and that whatever the consequences might be they were 
determined to do the work well. They could not possibly, how- 
ever, complete their alterations until the end of the year. 

Taking advantage of the improvement in the weather, the 
Waterworks Committee of the Leeds Town Council have been 

ushing on the works for the improved water supply of Leeds 
om the valley of the Washburn. A commencement has been 

made with the reservoir at Swinsty near Fewston, and about 100 

men are employed on the site of the proposed embankment. At 

the Lindley Wood reservoir, where about 650 men are at work, a 

great depth has been reached with the trench, and for the 

greater part of its length it is ready to receive the puddle wall. 

The report to be presented to the shareholders of Bolckow, 
Vaughan, and Co., Limited, at a meeting to be held in Manchester 
on Wednesday, recommends a dividend at the rate of 10 per cent. 
per annum with a bonus of £2 per share. This will leave £3848 
to be carried forward. 

The report of the directors of the Newcastle and Gateshead 








ton reservoir. The works were sufficiently advanced before 


Water Company states that great progress has been made with the 
Halli 
the winter rains to admit of the reservoir being filled, under the 


advice of Mr. Bateman, to the extent of upwards of 250,000,000 
gallons, being not quite half its capacity. The whole cost of the 
reservoir is not expected to ex £45,000. 

Two new furnaces built by the Solway Hematite Company, at 
Maryport, have been tapped, and have worked satisfactorily. 
They have been engaged in turning out Bessemer Nos. land 2, One 
remarkable feature in the Solway works is the utilisation for 
heating purposes of the gas generated in the furnaces. The expen- 
diture upon the works thus far, including the coke and ore in the 
depéts, has been about £40,000 ; the company is about to increase . 
its capital to £100,000, and to proceed with the construction of two 
additional furnaces, for which the foundations have been laid. 
Business continues brisk at the works of the Maryport Hematite 
Company; a cargo of 450 tons of Bessemer iron has been 
despatched by the company to Rotterdam. It is reported that 
this company is about to build a fifth furnace. At the works of 
the West Cumberland Hematite Company, at those of the 
Workington Hematite Company, and at Harrington and Cleator 
Moor, an equally satisfactory state of things prevails as regards 
the demand for iron. The West Cumberland Hematite Company 
has commenced the erection of mills for the manufacture of steel 
rails; the Lonsdale Hematite Company, at Whitehaven, is also 
making steady progress with the construction of its works. The 
coal trade shows considerable activity both at Whitehaven and 
Maryport. 

Messrs. Kitson, of Leeds, are stated to be very much occupied 
with locomotive orders. It is intended to despatch some 
engines to Denmark shortly. Messrs. Manning, Wardle, and Co., 
of the Boyne Engine Works, Leeds, are making engines for the 
Peruvian Government, as well as for street tramways in some of 
the South American towns, This firm has also some good locomotive 
orders on hand on home account. Fowler and Co.’s Steam Plough 
Works are very busy ; this firm recently sent a set of steam and 
other ploughs to Metz. 
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WEEKLY CHEMICAL, MINERAL, AND METAL 


REPORT. 
(From J. Berger Spence aad Co.’s Circular.) 
Mancuester, March 6th, 1871. 

Tue opening of the Baltic ports for the season is always an event 
fraught with interest to the chemical trade. Of late years the trade on 
the Baltic, and especially with Russia, has received considerable impetus 
and development, and 1870 may be pointed to as representing double the 
trade in chemicals on the previous year! Steamers are now actively 
engaged taking in their consignments, and as the German trade is 
absorbing important quantities, the market is in no danger of being 
undermined by accumulation of stocks. This of course applies more 
directly to Tyne production, but it has also an indirect bearing on the 
Lancashire district in easing it from the competition of the former. 
Producers in this neighbourhood, however, are still fully employed on 
their past engag ts, although for home consumption the demand 
generally speaking has been a shade lighter this week, but it is such asto 
have no appreciable effect on prices. A rather active demand hus arisen 
for sulphate of ammonia for home requirements, and, in consequence it 
is obtaining slightly dvalues. Benzole is also remarkably steady, 
and even now inquiries are coming to hand for this commodity for the 
French market. There is no change to notify in regard to other chemicals. 
Exports of alkali in 1870 were 192.857 tons, of the value of £1,485,496 ; 
and chemical products valued at £781,486. In the mineral market there 
isa better lee tnyl for oolitic ironstone, and large contracts for the Staf- 
fordshire market are in negotiation, although hematite and other stone 
for that county command full rates. Imports of pyrites into Liverpool 
have been lighter than usual during the past week. The total imported 
during 1870 was 411,512 tons; of copper ore and regulus, 106,632 tons. 
The metal trade is not so active as last week, the exceptional features 
being pig ironand lead. The iron trade meeting at Middles- 
brough was fairly attended, and a good feeling was clearly manifested : 
prices being if anything firmer. Scotch pig has also had a hardening 
tendency, and the market closes with advanced prices. There has not 
been a heavy business done in copper, and tin remains dull. Lead 
continues to sell well, and spelter is without change. 

Soda.—Caustic soda still firm, at £12 to £12 10s.; white, sixty per 
cent., £13 10s. Soda ash obtains 15-16ths to 2d. per degree. Soda crystals 
firm, at £4 7s. 6d. to £410s. Bi-carbonate, £11 to £11 10s. Salt cake, 
£3 2s. 6d. Glauber salts, £3 to £3 2s. 6d. 

Iron salts.—Green and rusty copperas active, at 52s. 6d. to 55s. ; dry, 
52: 


8. 

Copper salts.—Sulphate of copper, £23 to £23 10s. 

Pyrites.—The d d still ti good, at 6d. to 7d. per unit. 

Manganese.—70s. to 80s. for seventy Ex cent. 

Iron ore.—Hematite, 16s. to 18s. ; oolitic, 6s. 9d. to 7s. 6d. 

Tron.— Yorkshire Ayresome pig firm. No. 1, 50s. ; No. 2, 48s.; No. 3, 
46s. ; No. 4 (Foundry), 45s. ; No. 4 (Forge), 45s. per ton, free in trucks, at 
the works, Middlesbrough ; Scotch steady, at 52s. 9d. to 53s. ; Welsh 
bars, £6 7s. to £6 10s.; Staff £7 5s. to £8; hoop iron, 
£8 10s. ; gas tubes, sixty per cent. to seventy anda-half per cent. off list; 
boiler tubes, forty per cent, to por eve and a-half per cent. 

Copper.—Nothing selling under English tough ingot, £74 to £75. 


Chili bars, £66 to £67. 
it, £130 to £131 ; straits, £128 to £129. 
English soft 


19. 
English, £18 108 to £18 15s. ; Silesian, special 
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Spelter.—U 
brands, £17 15s. to £18 


BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND CoMFORTING.— 
** By a thorough know of the natural laws which govern the 
= of digestion nutrition, and by a careful application 

the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.” — Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London. [Apvt.] 
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RAILWAY ACCIDENTS IN 1870. 
No. I. 

“By command of her Majesty” a “general report by 
Captain Tyler to the Board of Trade upon the accidents 
which have occurred during the year 1870” has been pre- 
sented to both Houses of Parliament, and can be obtained 
by any one interested in the subject from the parliamen- 
tary publishers for the sum of one shilling. This Blue 
Book lies before us, and we have no hesitation in commend- 
ing it to the attention of railway men as an able and 
exhaustive paper, which conveys much information in an 
eminently readable form. To attempt to reproduce here 
even a fair epitome of its contents is impossible. Captain 
Tyler writes with extreme terseness, and yet he has so much 
to say, that in saying it be has occupied forty large pages, 
to say nothing of a tabular appendix containing twenty- 
two pages of very small type indeed. The writer 
begins by giving a condensed summary of the accidents 
which have taken place on the railways of Great 
Britain during the past year, from which we 
learn that the total number of persons recorded at the 
Board of Trade as having been killed on railways during 
1871 was 286, and the number injured was 1239. Of 
these, 90 persons killed and 1094 persons injured were 
passengers, while 196 killed and 145 injured were servants 
of the railway companies or trespassers. Of the passengers 
66 were killed and 1084 injured from causes beyond their 
own contro]. This is a heavy list of killed and wounded, 
but it by no means proves that a man is not safer in a 
railway train than he is in an omnibus, or walking in the 
streets. Statistics show that in the natural course of 
events a certain number of people must die in every 
twenty-four hours. Travelling by rail cannot be taken as 
securing exemption from this law, but it appears to 
approximate very closely to the conditions of exemption. 
The time spent during a year in railway trains by 
hundreds, if not thousands, of individuals, must make up 
no inconsiderable portion of their existence. We find that 
no fewer than three hundred and seven millions of railway 
journeys were made in 1870, but the proportion of pas- 
senzers killed was but one in three millions four hundred 
and ten thousand, from which it seems to follow that if 
there was but a single passenger in the world he might 


make that number of journeys before it came to his turn | 


to be killed. In other words, he might travel once every 
day by train for 9342 years before he met with a fatal acci- 
dent. We regret to find, however, that so far from rail- 
way travelling becoming safer year by year, it becomes 
more unsafe. Thus, on the average of the five years pre- 
ceding 1870, only one passenger in thirteen millions was 
killed, and only one passenger in three hundred and 
seventy-two thousand was injured. Altogether 131 acci- 
dents on railways have formed the subject of inquiry, and 
have beeu reported on by the Board of Trade during the 
the last year, being an increase of 57 per cent. as compared 
with eighty-three accidents per annum, the average of the 
preceding tive years. Captain Tyler classifies these acci- 
dents as follows:—Nine from engines or wheels leaving the 
rails in consequence of obstructions, or defects in the per- 
manent way or works; eight from failure of axles, wheels, 
or tires; two from boiler explosions; sixty-one from colli- 
sions between trains following one another on the same line 
of rails, or at stations and sidings; 116 from collisions at 
junctions; three from traius proceeding in opposite direc- 
tions on the same line of rails; one from collision at a level 
crossing of two railways; fourteen from passenger trains 
wrongly turned into sidings; six on inclines; and nine 
miscellaneous. Excluding a number of these casualties as 
not being railway accidents in the ordinary sense of the 
term, Captain Tyler reserves 122 train accidents as de- 
serving of strict analysis, and he analyses them accord- 
ingly; he begins by giving particulars of the mileage 
and receipts of the lines on which the accidents occurred, 
which run as follows:— 

















oe be # 
Receipts, £3 3/23 8 
1869. | © 8 a 5c |Railways on which accidents have occurred. 
- -_ 
F- zs 
£ 
6,682,251 | 147 34 London and North-Western. 
_ _ 3 London and North-Western and Lancashire 
and Yorkshire (Joint Stations). 
4,159,628 | 1275 15 North-Eastern. 
2,553,293 423 12 Lancashire and Yorkshire. 
2,005,722 732 o) Caledonian. 
3,505,450} 947 8 | Midland. 
1,497,669 776 5 North British. 
1,242,637 333 8 Manchester, Sheffield, and Lincolnshire. 
36,026 15 3 Metropolitan, and Metropolitan District, 
and 8t. John’s Wood Railways. 
4,161,081 | 1387 3 Great Western. 
2,163,925 609 8 Great Northern. 
1,266,660 351 2 London, Brighton, and South Coast. 
1,808,438 657 2 | London and South-Western. 
183,048 107 2 | Dublin, Wicklow, and Wexford. 
287,572} 113 2 | Furness. 





Which list he supplements very properly with another, 
of those lines on which no accident occurred, which we also 
reproduce: — 











Receipts, Bn sg Railways on which no train accidents have 
186y. 1869. been investigated. 
145,903 180 Cambrian. 
615,360 280 G w and South-Western (except at the 
Junction on the Glasgow and Paisley 
Joint Railway, 
191,223 290 Great North of Scotland. 
220,369 268 Highland. 
695,420 139 London, Chatham, and Dover. 
$44,345 426 | Midland Great Western of Ireland. 
489,513 182 North Staffordshire. 
1,534,446 827 South-Eastern. 
387,719 178 South Devon, Cornwall. 
156,646 122 Ulster. 
119,372 151 Waterford and Limerick. 











It will be seen from the Report that the London and 
North-Western Railway enjoys the unenviable position of 
being the most unsafe line in the kingdom; while the South- 

rn takes a position as the safest. And Captain Tyler 


is not slow to point out that while the latter line is worked 
altogether on the block system, the former is not worked on 
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the block system except for a short portion of its length. 
It will be urged, of course, that the London and North- 
Western traffic is exceptionally heavy, and therefore ought, 
as a natural consequence, to have the Jargest number of 
accidents. But Captain Tyler gives in Appendix No. 5a 
tabular statement of the traffic during three hours in the 
morning and three hours in the evening on a week day on 
the South-Eastern line at Cannon-street station, from which 
we find that the total number of trains in and out is 132: 
That is to say, a train every 1372 minutes. The total 
number of trains in and out in the evening three hours 
being 131, while the total number in and out from six in 
the morning till midnight is 652, carrying as a summer 
average 40,000, and as a winter average 35,000 passengers. 
If such a traffic as this can be conducted without an acci- 
dent, the London and North-Western line has no right to 
demand special exemption. Part of the immunity from 
accident enjoyed by the South-Eastern Railway may no 
doubt be attributed to the fact that the company have no 
fewer than 5124 vehicles running on Mansell’s wheels, 
from which, as is well known, a tire canvot escape, even if 
broken into several pieces—and only 289 of their oldest 
carriages and wagons running on common wheels. We 
have seen that eight accidents occurred from the breakage 
of axles and tires during the year; but from this class of 
casualty the South-Eastern line is, owing to the nature of 
the wheels used, apparently quite exempt. It is too much 
to say that the London and North-Western’s heavy list of 
accidents is totally due to the absence of the block system, 
and Captain Tyler speaks with due caution on this point. 
Indeed, we find that the Great Western Railway—only a 
small portion of which.is worked on the block system— 
although it has, in round numbers, twe-thirds of the traffic 
of the London and North-Western Railway, had but three 
accidents during the year. The great number of casual- 
ties on the latter line must, no doubt, be sought in the 
fact that a given road will suffice towork a certain maximum 
traffic with safety; but the moment this traffic is exceeded 
accidents follow on each other with as much certainty as 
celerity. The maximum point is probably not quite 
reached on the Great Western, while it appears to be ex- 
ceeded on the London and North-Western line. It re- 
mains tu be seen whether or not the general adoption of 
the block system]on the latter railway would enable 
the maximum of safety to be so far extended that 


| its greater traffic could be conducted with safety. The 


great objection to the block system is its cost, a 
matter generally overlooked by the advocates of the 
system. Captain Tyler supplies information on this 
point which was{very much wanted, He tells us 
that on the London and South-Western Railway £20,000 
has been expended on 160 miles, as capital expenditure, 
for this purpose, and two extra signalmeu are employed at 
each telegraph station, at wages of 25s. per week each 
on the average, besides the cost of maintaining the wires 
and instruments. There is thus a total cost of £125 
per mile of first outlay, and, say, half as much per wile per 
annum of subsequent revenue expenditure. On the Lon- 
don, Chatham, and Dover Railway, the metropolitan lines, 
for seventeen miles, partly for two, partly for three, and 
partly for four lines of rails, are worked on a more ex- 
pensive system, with needle-telegraph block instruments; 
while the main line and branches below Penge, where 
there are only two lines of rails, and where the traffic is 
lighter, for 116 miles, are worked, except at three tunnels, 
on a cheaper bellsystem. The estimated cost of the train sig- 
nalling system on the metropolitan lines is £2961, or £174 
per mile; and on the main line and branches £4173, or 
£36 per mile. And the annual expense of maintenance 
and working is, on the metropolitan lines, £1035, or 261 per 
mile, and on the main line and branches, £785, or between 
£7 and £8 per mile ; while, lastly, on the Midland 
Railway the additional expense incurred for construction, 
maintenance, and working, of fifty miles of double line 
between London and Bedford on the block telegraph system, 
ascompared with the same portion of line worked without the 
system, has been found to be, in construction, £2641 10s., 
and in maintenance and working, £1452 11s., or at the 
rate per mile of £52 16s. 7d. for construction, and, per 
mile per annum, of £29 1s. for maintenance and working. 
These items are matters of considerable importance, espe- 
cially to poor companies, aud no doubt have done much to 
retard that general adoption of the system in its best 
form which is so desirable. 

While dealing with this portion of our subject it will 
not be amiss to summarise what Captain Tyler has to say 
concerning the working of railway traffic in foggy weather. 
He points out that such weather is a very serious hind- 
rance, as every railway man knows to his cost, to the 
working of the traffic, and he considers it imperative that 
the speeds of all trains should be reduced at such times. 
No men would be more willing to jump, we think, at such 
a proposal, than engine drivers. The sense of responsibility 
and of danger felt by drivers of express and fast trains 
runoing up to time in a fog is something indescribable ; 
and it is beyond question that in many men the knowledge 
that they cannot possibly look out ahead with the slightest 
possibility of doing ™ by so looking out, begets a species 
: recklessness which leads, as we have re om say, to 
their “ pegging away ha o lucky, and taking their 
chance,” addi A with one oh than elegance, a and a 
d——d ce it is.” The sheet anchor of rail- 
way officials in a fog are detonating signals, but 
for their proper use they require an enormous staff, 
which can seldom be got ther in sufficient time -if 
the fog comes on suddenly. e quantity of signals used 
will surprise many of our readers. Our author, to give 
some idea on the matter, states that on the 9th day of 
November last, which, as will be remembered, was exceed- 





ingly foggy in London, detonating signals were used 
on the South Eastern Railway as follows :— 
Charing Cross .. .. .. «. «+ «+ «+ -- 61 detonating signals. 
Waterloo Junction .. a - 84 os 
Common Mirect 20 c2 1c ce cs ce ce co 48 ue 
London Bridge... .. .. «2 «+ «+ «+ «+ 360 ~” 
Spa Road ee ae ee oo co O88 am 
Total sonee eee mn 





Captain Tyler arrives at the conclusion that any driver 





running at his usual speed when in charge of a fast train, 
and in foggy weather, should be fined, and with this con- 
clusion we cordially agree. Unfortunately it is the rule 
on most lines to fine the men if they do not keep their 
time whether there is or is not a fog. 





POLARISATION. 
By a Campripce Cuacu. 

TuE subject of Polarisation, one of the most beautiful and 
important branches of the mathematical theory of light, 
has acquired general interest in consequence of its having 
been one of the objects of the eclipse expedition to ascertain 
whether the light of the Corona was polarised or not. At 
present we are not in a position to say that, the point is 
determined, and we anticipate further discussion in 
scientific circles on the matter. We therefore propose to lay 
before the readers of THe EncGineer a simple account of 
this quality of light which mathematicians cal! Polarisation. 

We commence with the nature of light itself. Light 
consists of vibrations; in this respect it is like sound and 
heat, and, in fact, most things. Everybody knows what a 
vibration is; if not let him take a piece of string, rix it at 
two points so as to be tight (or tant) between them, touch 
the string with his finger, it will probably have been 
vibrating, and this will stop it; touch it again, it will 
vibrate. This is a mechanical vibration of the string, and 
is not either sound or light, for sound is a vibration of air, 
light is a vibration of ether. If the string be tight enough, 
and vibrate fast enough, as, for instance, a fiddle string, it 
will set the air vibrating, and produce sound. It is difficult 
to imagine that under any circumstances ether can be set 


of such a string is more analogous to that of ether than to 
that of air—more like light than sound. And for this 
reason, the vibration of the string is transversal like light, 
and not (ongitudinal like sound. 

Now what do we mean by longitudinal and transversal? 

Vibrations are prupagated in straight lines. If we 
pluck the string at one point we make it vibrate there first, 
and the vibration passes rapidly along the string to the 
ends. If we light a candle at one end of a room the light 
goes straight across to the other. If one shouts at the end 
of a street, and another hears at the other end, the sound 
has gone ina straight line from one to the other. » This 
straight line is called the direction of propagation of the 
vibration ; in the case of light it is a ray. The vibrations 
of sound take place along the direction of propagation, and 
are therefore called longitudinal. Thus if a sound be 
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excited at A, and heard at B, the vibration goes along AB, 
and each vibrating particle of air performs smal] excur- 
sions along this line, as, for instance, from P to p and back. 

The vibrations of light are at right angles to the ray, 
and are therefore called transversal; thus, if a light be 
excited at A, and seen at B, the vibration goes along A B, 
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and each vibrating particle of ether performs small excur- 
sions across this a as, for instance, from Q to g and 
back. 
It will at once be seen that there is but one Jongitudinal 
direction, viz., that of the ray itself; whereas there are a 
very great number—an infinite number 
—of transversal directions. Suppose, 
for instance, a stretched string be 
placed vertically, as A B; then the 
transversal excursions of a vibrating 
particle might be either north and 
south, from N to S and back, or east 
and west, from E to W and back, or 
in any intermediate direction. For 
convenience of explanation let us keep 
to the points of the compass, and ” 7 
suppose two vertical rays of light, 
AB, CD, in one of which (A B) the s 
vibrations are along N S; and ip the 
other (C D) they are along EW. Each 
of these would be a plane polarised 
ray; but they have different characters, 
they have very different relations to 
the points of the compass; their planes 8 
of polarisation are at right angles. The 
ray AB is polarised in a plane drawn east and west 
through A B—in astronomical language, in the prime 
vertical. The ray C D is polarised in a plane drawn north 
and south through C D—in the meridian. The planes of 
polarisation are perpendicular to the vibrations. 

It is possible to send a single wave or vibration along a 
string, leaving the string at rest behind it. This may be 
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easily verified; if any one will place a tolerably long piece 
of rope in a straight line on the floor, and give it a jerk at 
one end, he will see this wave travel along the rope from 
his hand to the other end. Also we may agitate water in 
such a way as to send off a solitary wave, leaving all 
smooth behind it; but such a wave of air, if it can exist 
—as probably it may—would not be able to excite the sen- 


sation of sound, and such a wave of ether would not be 
able to excite the sensation of light. In each of these cases 
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vibrating by a vibrating string; nevertheless the vibration \ 
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it is necessary that many successive similar waves shall 
strike the ear or the eye to produce sound or light; these 
waves must be similar, that is, they must have the same 
wave length and rate of vibration. In the case of light it 
would be possible, as we have already seen, to have a series 
of vibrations al? of the same rate, all perpendicular to the 
direction of the ray, but not all in the same direction. 
This would, however, not be polarised light; for plane 
poiarised light it is essential that the successive vibrations 
should be all in the same direction. To sum up: plane 
polarised light consists of regular transversal vibrations of 
ether, all perpendicular to the plane of polarisation. 

From the poivt of view here adopted this is the simplest 
description of light, and all other descriptions of light are 
more complicated. Polarised light may be obtained in 
various ways. The light reflected from a glass surface at 
an angle of about 33 deg. with the plane is plane polarised, 
tne plane of polarisation being the plane of iucidence (e., 
the plane which contains the incident and the reflected 
ray), and therefore the vibrations are perpendicular to the 
plane of incidence. For each sort of surface there is a par- 
ticular angle at which, if light is reflected, it becomes 
polarised in the plane of incidence. This angle is called 
the polarising angle. «It is such that the reflected and 
refracted rays form a right angle. 

The light refracted through glass plates, arranged so as 
to be parallel, and so that the light is incident at the 
polarising angle, is, at emergence, if there be a sufficient 
number of plates, polarised in a plane perpendicular to the 
plane of incidence. 

The light emergent from a Nicol’s prism is plane 
polarised, also that from a Tourmaline, and there are 
many other ways of producing plane polarised light. It 
does not, however, arise naturally; no self-luminous object 
emits such light. 

The vibrations constituting plane polarised light which 
we have been considering are all of them rectilinear; that 
is to say, the motion of the vibrating particle is backwards 
and forwards alo.g a straight line. There are, however, 
otber kinds of vibrations, constituting other kinds of light. 
These all arise from the composition of two simultaneous 
rectilinear vibrations in directions at right angles to one 
another and to the ray. For vibrations, like any other 
motions, may be compounded. A common instance is that 
unpleasant mixture of pitching and rolling in which ships 
sometimes indulge. The pitching and the rolling are sepa- 
rate vibrations (not rectilinear); the “motion” of the ship 
is compounded of them. So with light. A particle of 
ether in the course of a ray of light, perpendicular to the 
N plane of the paper, may have a vibra- 
tion up and down NS, and another 
up and down E W, so that its actual 
= motion is something different from 
| either; yet still it is a vibration, an‘, 

S as it is made up of two rect linear 
vibrations, the ray may be considered 
as compounded of two plane polarised rays. 

Let us look a little more closely at this composition of 
vibrations; and here we shall want to introduce the mathe- 
matical doctrine of the parallelogram. Our parallelogram 
shall have right angles. Let a particle have one motion 
which would take it from O to N ina certain time, and 
another which would take it from Oto E in the same 
time; then it will get to P, the other corner of the parallelo- 

ram, in that time. Also, id P 
rom the law of the vibration, 
it may be shown that it goes 
along O P. In this case, 
then, the composition of a 
rectilinear vibration along 
N §, with another along EW, @ s 
produces a rectilinear vibration along P Q; that is to say, 
two plane polarised rays combine to form another plane 
polarised ray, the plane of polarisation being now per- 
pendicular to P Q. 

Conversely, we have also that a plane polarised ray may 
be decomposed into two rays polarised in planes which are 
at right angles; for the vibration along P Q may be de- 
—_— into its component vibrations along N S and 
It does not, however, follow that two sets of vibrations 
at right angles simultaneously going on along the same ray 
will always compound into a single rectilinear vibration. 
If a particle has one motion which would make it de- 
scribe ON, and another which would make it de- 
scribe O E, it will not describe O P unless the two separate 
motions are such that the particle would be at O at the 
same time, according to each of them. In technical lan- 
guage, the vibrations must be in the same phase. But 
what if the vibrations be not in the same phase ? 

Take an extreme case :— Let M,M,, M,,M,,0, be 
successive positions, according to one vibration; O, N . 
N,,N,, N according to the other; draw lines in the 
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figure parallel to O X, OY, intersecting in pairs in P,Q, R; 
then the curve MPQRN represents the path of ex- 
cursion of the vibrating particle; and if it be supposed to go 
on-the other side of O, an equal distance to M', N', 
MP QRWN will be one-quarter of its path. This path is 
an ellipse, and the ray is el/iptical/y polarised. In cases 
other than the one we have used the path would be still an 


ellipse, but its axes would not be along OX and OY. 





Two sets of rectilinear vibrations along the same ray 
will then, in general, compose an elliptically polarised 
ray. Plane polarisation is a particular case of elliptical, 
viz., when the shorter axis of the ¢ilipse vanishes. Another 
interesting particular case is circu/ar polarisation, when 
the path of the vibrating particle is a circle, or the two 
rectilinear vibrations of which it is composed are equal in 
amount. These three—plane, elliptical, and circular—are 
the varieties of polarised light, and in each case they arise 
from the composition of two coincident rays of light 
polarised in planes at right angles. 

We are now in a position to understand the nature of 
common light, which we give in the words of the Astro- 
nomer Royal : — “Common light consists of successive 
series of elliptical vibrations (including in this term plane 
and circular vibrations), all the vibrations of each series 
being similar to each other, but the vibrations of one series 
having no relation to those of another. The number of 
vibrations in each series must amount to at least several 
hundreds, but the series must be so short that several 
hundred series enter the eye in every second of time.” 
(Airy’s “Tract,” p. 397). Partially polarised light is a 
mixture of common light with polarised light. 

In the foregoing we have given a sketch of the nature of 
polarisation viewed from the theoretical side. Those who 
have the opportunity of seeing it cannot fail to appreciate 
the beauty of form and colour produced by the behaviour 
of such light after passage through a double refracting 
crystal. The accurate agreement of these curves and tints 
with the results of his calculations affords to the philo- 
sopher the convincing proof of the truth of the wave theory 
of light. They help him, with the microscope, to detect 
the structure of the minutest mineral, and, with the tele- 
scope, to penetrate the “Glory ” of the sun himself. 





ENGINES OF STEAMSHIP EVORA. 


THE drawings illustrated on page 182 were kindly placed at our 
disposal by Messrs. Ryde and Co., of Fenchurch-street, the owners 
of the Evora, from whom we have received the highest testi- 
monials of the performance of the engines. The cylinders are 
48in. by 42in., fitted with separate expansion valves to cut off 
from Qin. to 24in. of the stroke. The air, circulating, feed, and 
bilge pumps are worked direct from the piston crosshead. The 
surface condensers are vertical, forming on each side guides for the 
crossheads, the other guide being cast on the two outside columns 
which support the cylinders. These latter, together with the con- 
denser, form a strong and rigid framework for carrying the 
cylinders, &c. The condenser is packed with cotton cord, kept 
in position by screw glands in brass plates. 

This plan was introduced by Mr. Jaffrey, and the results were 
most satisfactory in every instance. The valves of the main 
engine are balanced by a plain plate on the back of the expansion 
valves, and are kept up to the face by the steam pressure, and re- 
lieved by a series of springs attached to screw bolts, which pass 
through the covers and allow the perfect regulation of the con- 
tact with the seating of the valves, the working pressure being 
501lb. There are two circular boilers, each having a series of ver- 
tic.l water tubes in the fire-box ; the dimensions of the boilers are 
11ft. 6in. diameter, by 10ft. Gin. in length. There are 368 smoke 
and fifty-two vertical water tubes, giving a total heating surface 
of 3234 square feet. There are three furnaces, each 5ft. 6in. by 
2ft. 9in , with a horizontal superheater between the two boilers 
in the uptake, which also acts as a receiver. In this there is a 
diaphragm of brass wire gauze, which separates the water before it 
enters the steam pipe. 

The propeller of these engines is of a peculiar form, all the 
lines being drawn circular from varying points, the diameter of 
each being 15ft. 3in. and 23ft. pitch. The following is a copy 
of an extract from the engineer’s log, trip from London to Cal- 
cutta, and from Calcutta to Dundee. Displacement of vessel 
3000 tons :— 






































Time forcon-| Time from 
sumption. {port to port. 
OvutwarpD Ruy. Days.) Hrs. | Days.| Hrs. 
London to Malta .. 2. oo oo oo o« oof I | 32 | 1 | of 
Malin G0 Bort Geld 5. co cc op 09 ov oof & 6 5 | 3 
Port Gald to Sues .c co co ce ce oo oe 1 5 0 | 23 
Suez to Colombo .. «os «se «+ ef 8 es 16 16 16 | 14 
Colombo to Madras .. «. «+ «8 «+ ee e- 3 17 3 ll 
Madras to Calcutta... .. «. «os «8 se os 4 19 4 | 10 
Total cot sae, ag 43 | 12 | 42 | 0g 
Homewarv Ron. 
Calcutta to Point de Galle .. «2 «- «+ os 7 16 7 7 
Point de Galle to Colombo .. .. ee «+ os 0 18 oo /ll 
Colombo to Suez «se «se «+ «+ © oF of 19 17 19 | 14 
Suez to Port Said .. oc «2 eo o8 of oe 1 0 0 | 16 
Port Said to Malta .. .2 «ec «8 cf «oe oe 5 15 5 13} 
Maltato Dundee .. .. «- «os «8 8 of 16 14 16 53 
Total time on voyage... .. «+ «| 94 20 91 | 203 
Tons, 
Coals left in bunkers from last voyage .. .. «os «oe eo 35 
Coals put on board at London .. .. .. 2 « + 567 
ma ve MMR .. cc co 00 co co cc co 296 
i ee Pointde Galle .. s «+ «2 «6 209 
ae 99 Port Said... cc co ++ ce co oe 39 
pes - Sie we se os ee oe oo c¢ SD 
1326 
Tons, 
Consumed by donkey boiler and galley, &c. .. .. 40 .. 
Left in coal bunkers... 4. oc 06 6 oc of «- 35 oe 75 


Coals consumed under steam =... .. oe os + 1251 
Which gives an average consumption of 18 tons 5 cwt. for twenty-four 
hours. 





FRANCE AND THE EXHIBITION OF 1871.—France has at last put 
in an actual appearance at Kensington; the French Commissioner, 
M. de Somerrard, has arrived, and a large number of exhibits are 
on their way to it, if they have not — arrived in this 
country. Messrs, Chaplin and Horne have received intimation 
that their services will be required for the unloading of five or six 
steamers freighted with valuable exhibits. Before the war and 
before the siege shut up Paris from the rest of the world all the 
arrangements were made, and a large number of articles were got 
together. Now that the war is happily over, the authorities have 
with promptness commenced pushing forward with great activity 
the preparations that have been so unfortunately delayed, and a 
large number of artists and eminent industriels met addressed 
to the Minister of Agriculture and Commerce a letter declari 
themselves realy, at any sacrifice, to sustain the sepenelion’ at 
France in the arts of peace, and to reply to the marks of sympathy 
addressed by the English people and the British Commission. 
Some of the most interesting exhibits in the French section will be 
those that have been completed in Paris during the siege. 
Carpenters are busily at well erecting the necessary stands in the 
annexe which has been erected at the ex 


of France, and in 
otherwise getting it ready for the use of ibi 


exhibitors, 





SOIREE AT THE ROYAL SOCIETY. 

Last Saturday night General Sabine, President of the Royal 
Society, gave the first of his soirées for the season to the members 
of the Society, at Burlington House. 

Lord Lindsay exhibited the large reflecting telescope made for 
him by Mr. John Browning, F.R.S., for the purpose of photo- 
graphing the total phase of the last eclipse of the sun at Cadiz. 
The instrument on that occasion did its work most efficiently, 
and the results were exhibited at the soirée, in the shape of some 
very fine photographs of the totality, showing the red prominences 
and the corona ; in the corona there were here and there some 
distinctly marked rays. Some good photographs of the total 
phase, taken by Mr. Brothers, F.R.A.S., were also exhibited. 

Some new experiments by Mr. Varley attracted very much 
attention, and one of them possibly explains the nature of ball 
lightning. There are on record many extraordinary narratives, 
made by well-educated persons, as to the reality of ball-lightning ; 
luminous balls, apparently of anelectrical nature, are said to have 
been seen during storms moving along near: the ground for a few 
moments, and then bursting with a crash of thunder. Many 
philosophers, not being able to account for the phenomenon, are 
inclined to dispute the reliability of the testimony. Mr. Varley 
took a large glass Holtz’s electrical machine, and attached a piece 
of paper to its negative conductor. The paper had two points 
which projected in the direction of the brass ball of the positive 
conductor. On continuously charging the conductors, and placing 
them too far apart for the spark to pass, two little balls of light 
appeared on the knob of the positive conductor, and when the 
brass rod carrying the paper was made to rotate, the two little 
luminous electrical spots were seen to travel round and round on 
the brass ball on the opposite conductor. Mr. Varley cautiously 
said that tae experiment might explain the cause of ball-lightning ; 
for if a pointed negatively-charged cloud were sailing above the 
earth, a ball of electricity might follow it along the ground, and 
when the cloud was sufficiently near the earth for the spark to 
pass, a flash of lightning and a roll of thunder would be the re- 
sult. This experiment also proved that there were invisible lines 
of force, connecting the paper points with the luminous spots 
eight inches off. 

In another of his experiments Mr. Varley used a large electro- 
magnet belonging to Lord Lindsay ; the iron horseshoe was four 
inches in diameter, and the bent bar was six or seven feet long ; 
the two helices were of copper wire nearly a quarter of an inch 
thick, and so much magnetism was generated in the iron when a 
powerful current from a Grove’s battery was sent through the 
wire, that the magnet was capable of sustaining several tons weight. 
Mr. Varley took a glass vacuum-tube, from which nearly every 
trace of air had been pumped out, and sent an electrical discharge 
from a coil machine through the rarefied space. A luminous glow 
of a violet colour at once sapewees in the tube, and when the tube 
was then cautiously brought down upon the poles of the great 
magnet, the light in the tube gathered itself into a tremulous 
arch, resembling the aurora borealis, and this shone with exceeding 
beauty. Inside the vacuum tube a piece of talc was suspended by 
a fibre of silk; this piece of talc was one inch long, one-tenth of 
an inch broad, and weighed about one-tenth of a grain. Whenever 
the magnet was charged, and the luminous arch was made to pla 
upon the lower portion of the talc, it repelled it, no matter whic’ 
way the electric current was passing. This experiment with 
the tale, which had never been shown in public before, indicated, 
in Mr. Varley’s opinion, that the luminous arch is composed of 
attenuated particles of matter projected from the negative pole 
by electricity in all directions, and controlled in their course by 
the magnet. 

Mr. Varley also exhibited some curious experiments in dia- 
magnetism. Two movable soft iron poles, each 2in. square, were 
placed on the ends of the great electro-magnet, so that a very 
small space of air, in which the magnetic force was greatly con- 
centrated, was left between the two poles. A ring, 1}in. diameter, 
made of copper wire one-sixteenth of an inch thick, was allowed 
to fall through the — between the poles. Although there was 
apparently nothing but air between the poles, the ring fell as 
slowly as if it were passing through treacle ; it was seven seconds 
in falling through 2in. of magnetism. When the ring was cut the 
curved wire, although it weighed as much as before, fell rapidly 
between the poles, just as if there were no magnetism there. 
While the ring was unbroken, electric currents, which have no 
weight, were formed in the ring, and these currents must have 
been the cause of the slow fall of the ring in the first instance. 
Here, then, was a clear case of levitation, in which the invisible 
imponderable forces, electricity and magnetism, exhibited a cer- 
tain amount of power to hold the heavy metal copper in suspension. 

In another experiment Mr. Varley produced the luminous arch 
ina vacuum tube, and then reversed the poles of the magnet. 
The magnet lost its magnetism prior to changing its polarity, and 
while this took place the luminous arch dissolved; then it re- 
formed again, but in so doing performed a complete revolution. 
He pointed out that this revolution follows the course of Ampére’s 
theoretical line of magnetic currents, so is confirmatory of the hypo- 
thesis that magnetism isa rotation of moleculesaround lines of force. 

Mr. W. Ladd exhibited some electrical apparatus, in which 
tuning forks were kept in a state of vibration by electro-magnetic 
action; strings were attached to the ends of the tuning forks, and 
by the motions given to them visible representations were made 
of the forms actually assumed by a musical string when pro- 
ducing a note or its harmonics. This arrangement was devised 
by Mr. W. Spottiswoode, the newly-elected treasurer to the Royal 
Society. The cords were of white silk with a black background, 
and being carefully illuminated, the waves and nodal points in 
the strings were clearly visible, 

Mr. Galton’s pantagraph for reducing the observations received 
from meteorological stat to the di ions required for book 
illustration, was exhibited at the soirée; it is a very efficient 
instrument. Many photographic portraits of Fellows of the 
Royal Society were on view on one of the tables; although, as a 
rule, they were good likenesses, they were by no means beyond 
criticism as specimens of photography, and were not equal in 
quality to the many which have recently been taken of eminent 
men of science by Dr. Wallich. Some clever experiments, which 
were evidently the result of much thought, were shown by Dr. 
Norris, to explain why blood-corpuscles, under certain conditions, 
arrange themselvesinstringsorrows. Mr. Wills performed some ex- 
periments with pec mes wnt + wey About 1000 gallons of the 
gas were compressed into an iron cylinder capable of holding six 
or eight quarts, so that the pressure inside the cylinder was 600 ib. 
to 700 lb. to the square inch. When a little of the liquefied gas 
was collected in a tube, the cold produced was intense, since the 
boiling point of theliquid is 125 deg below the zero of the Fahren- 
heit scale—that is to say, the boiling point of liquid nitrous 
oxide is lower than the freezing point of mercury. Mr. Tennant, 
of the Strand, exhibited s ens of diamonds from various 
parts of the world, including many of very good quality from 
Africa. Among the other objects of interest on view were helio- 








mineralogical specimens, carbon met gape lent by the 
ar ye engineering models, a model in plaster of the 
**Baby Hippopotamus,” lent by Mr. Frank Buckland, and a sun 


dial cut in stone by the hands of Sir Isaac Newton when a boy; 
this dial was taken out of the wall of the Manor House at Wools, 
thorpe, Lincoln, in 1844, by the Rev. Charles Turner, F.R.S., and 
by him presented to the Royal Society. 





SourH KENSINGTON MusEUM.—Visitors during the week ending 
11th March, 1871:—On Monday, Tuesday, and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 13,699; Meyrick and other 

leries, 2190; on Wednesday Thursday, and Friday (admission 

.), from 10 a.m. till 5 p.m., Museum, 2441; Meyrizk and other 

ies, 141; total, 18,471; average of corresponding week in 
or ma 12,000. Total from the opening of tae Museum, 

721,100, 
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RAILWAY MATTERS. 


At the Staffordshire Assizes on Tuesday Mr. Taylor, a com- 
mercial traveller, obtained £450 damages from the London and 
North-Western Railway Company for injuries sustained in the 
railway accident at Harrow. 

At the Lincoln Assizes, on Tuesday, a charwoman obtained a 
verdict for £300 against the Midland Company for injuries sus- 
tained by the sudden jerking of the train as she was alighting at 
at Uleeby Junction in March, 1870. 

THE North British Company’s report states that by the comple- 
tion of the Midland line from Settle to Carlisle they will be 
enabled to secure that fair share of the English and Scotch traffic 
which they have been hitherto denied. 

At the Manchester Assizes on Monday, the widow of the late 
Mr. George Henry Smith, civibengineer, whose death was caused 
by the accident which occurred at Harrow in November last, ob- 
tained £3200 from the London and North-Western Railway Com- 
pany as compensation and damages for the loss of her husband. 

THE report of Mr. J. Fowler, the engineer of the Metropolitan 
District Railway, states that the works for the completion of the 
railway under Queen Victoria-street, and for the construction of 
the City station at the intersection of that street with Cannon- 
street. are now in full progress, and the vigorous prosecution of 
them by the contractors will insure their completion by the 1st 
of July next. 

Mr. SHEWARD, chairman of the Sambre and Meuse, states that 
the traffic on part of the line had been interrupted by the French 
Government having blown up a part of the railway. The cost 
of the repair will not fall upon thecompany. The Government 
have refused to allow the hole to be filled up, but it was supposed 
they would gcon allow the line to be made good. The traffic had 
been going on well before the war, and the increase in the first half 
of last year was reduced by the falling off in the second half, so 
that the traffic for 1870 was as near as possible the same as in 1869. 

THE staff of the Great Northern Railway Company determined, 
on the retirement of the late manager. Mr. Seymour Clarke, who 
in his twenty years’ administration had so largely made for the 
line its high position. to present him with a memorial. The 
address, which was beautifully illuminated by hand labour upon 
vellum, at a cost of little short of a hundred guineas, was bound 
in separate sheets into a thick volume, with purple velvet covers, 
enriched with ivory and gilt fretwork, and upon the reverse of 
each sheet of the address was emblazoned, with equal care, the 
arms of one of the numberless cities or counties between Canter- 
bury and Glasgow touched or served by the Great Northern 
system. Mr. Agard, the London goods manager ; Mr. Budge, the 
district locomotive superintendent; and Mr. Kirby, district 
engineer, presented the volume to Mr. Clarke at his residence at 
Hatfield. 

Ir is understood that no doubt now exists of the completion and 
opening for traffic of the Metropolitan District Railway to the 
City by June next. The company have also commenced the works 
at the South Kensington station. The works are to be carried 
out at the City station on a larger scale than was at first cont+m- 
plated. Negotiations have been entered into with the London and 
North-Western Company for the use of the company’s line from 
Addison-road to the station at Cannon-street, and also for the 
partial use of the station. Although the seal has not yet been put 
to the arrangement, there is little doubt that the agreement will 
be concluded between the companies in the course of a short time, 
and that the connection will be highly beneficial to this company. 
It will place them in a position to expend a large sum on the City 
station to make it more convenient and useful than was originally 
proposed. 

IN a recent case in which the Illinois Central Railroad Company 
was defendant, damages were asked for injury causing death to a 
passenger who was thrown under the wheels by the sudden starting 
of a train as he was getting off at Tamaroa, Ill. In the Circuit 
Court a verdict was given against the company for 1166 dols. In 
the Supreme Court of Illinois this decision was reversed, Judge 
Breese expressing the opinion of the court as follows :—We think 
this testimony overthrows the theory on which this case is based, 
and so overwhelmingly in favour of the defence as to demand from 
the jury a favourable verdict. The evidence recited satisfies us 
that deceased had got on the station platform, and still clung to 
the railing of the car steps, and by so doing was dragged to his 
death. This was no fault of the company ; no negligence can be 
imputed to them unless it be shown that by bad management of 
the train, or careless conduct of their employés, deceased was 
placed in a perilous situation. The proof is abundant that the 
train stopped an unusual time—for a time sufficient to enable the 
passengers to leave it safely. If the deceased did not avail of this 
opportunity, but chose to attempt to get off when the train was 
again in motion, and this without the direction or knowledge of 
any employés on the train, it was his folly, and the consequences 
must rest upon him alone. The testimony so greatly preponde- 
rating in favour of appellants. the verdict should have been in 
their favour. The court should have set it aside on motion for a 
new trial. It was error to refuse the motion. 


THE total number of persons recorded at the Board of 
Trade as having been killed on railways during the year 
1870 was 286, and the number of injured was 1239. In 122 
train accidents during 1870, Captain Tyler considers that there 
was ‘“‘want of care or mistakes of officers or servants” in 
eighty-eight instances. In sixty instances “‘ defective signal and 
point arrangements ” were involved; and in forty-three “ want of 
telegraph communication or of system for securing intervals of 
space between trains.” A special section of the report is devoted 
to the London and North-Western accidents. ‘‘ It is right,” Cap- 
tain Tyler remarks, “‘to draw attention to the fact that in some 
of these cases the material or the servants of uther companies were 
in fault ; but the general conclusion cannot nevertheless be avoided, 
that the system of working and the means and appliances for 
conducting the business of the company have not kept pace with 
the increase of the traffic. There has been a want of judicious 
expenditure, and the apparatus necessary to safety has not in 
many instances been provided.” Under the head of ‘* Remedies 
Required,” Captain Tyler makes fifteen suggestions, of which he 
places first—‘* Judicious selection, careful training, strict super- 
vision, rigid discipline, and moderate hours of duty of employés, 
and especially of those on whom safety principally depends.” In 
concluding this section of his report Captain Tyler says :—‘‘ Many 
of these remedies involve improvements which have been gradually 
worked out and brought to comparative perfection within the last 
ten or fifteen years; and it is quite true and only fair towards the 
railway companies to bear in mind that, looking at railway 
management from a practicable point of view, it is ey oye we that 
every new invention or improvement can, as soon as its efficiency 
has been attested, or its merits proved, be at once adopted and 
brought into general use. Alterations of permanent way or of 
rolling stock can only be carried out by degrees; and improvements 
of system and working must also in many cases be gradually in- 
troduced. Differences of opinion may also exist as to what is 
right and desirable, or the contrary, on railway as well as on other 
subjects; and the theory, at all events, of railway investment is 
that the proprietors of stocks and shares should derive pecuniary 
profit from railway construction and working. But making full 
allowance for all these considerations, it is im ible to overlook 
the fact that improvement on railways in country has not 
pr in some respects as fast as it ought to have done; or to 
assert that either the proprietors of the railways, or those who 
use them, have obtained or are receiving, in return for the expen- 
diture of such enormous sums of money, all the profit, all the 
safety, or all the convenience, which they might fairly have ex- 
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NOTES AND MEMORANDA. 


A FOREIGN inventor, M. Violette, proposes a new method of 
painting. He employs a so-called pulverisator (spray-producing 
machine) for the application of pigments and dyes to the surface 
of textile fabrics, paper, &c. The coloured liquid is projected in 
an impalpable spray, and made to fall on the objects to be painted 
or dyed. 

THE copper mine near Lake Superior was long supposed to be 
the deepest mine in the United States, being 1300ft. in depth. 
But the Amador Quartz Mining Company, of Sutter Creek, Cal. 
has penetrated 1350ft. ‘into the bowels of the earth, withont let 
or hindrance.” The Brazilian gold mine, owned by an English 
company, has been abandoned. The shaft was badly timbered, 
and water came in too fast to make it profitable in working. It 
was 1890ft. deep. 

-A PAPER read tothe Academy of Sciences, Paris, during the 
siege, gives some very interesting information about the great cald 
experienced there, and its occurrence in former years. In the 
fifty years from 1816 to 1866 the average temperature of the 
month of December has been 3°54 deg. Cent. above zero, but 
December, 1870, gave an average of 1°07 deg. Cent. below zero, thus 
showing how far below the average the cold of last year was. In 
the Annales de la Société Metéorologique, vol. v., 1861, is a paper 
by M. Renou, ‘‘On the Periodicity of Great Cold.” In this he 
shows that about every forty years there comes round a series of 
cold winters, in general five or six together, of which the central 
one is the coldest of all. His researches extend back to the 
fifteenth century, but to take recent times he notices the great 
frosts and cold winters which group themselves round the years 
1709, 1748, 1789-90, and again in 182930. From these facts he 
predicted in 1860 that there would be a group of severe winters 
round the winter of 1870-71. 

PRINTERS are sometimes asked why various kinds of papers 
obtained the peculiar names they bear. Here is the reason: In 
ancient times, when comparatively few people could read, pictures 
of every kind were much in use where writing would now be 
employed. Every shop, for instance, had its sign, as well as every 
public-house ; and those signs were not then, as they are often 
now, only painted upon a board, but were invariably actual 
models of the thing which the sign expressed—as we still 
occasionally see some such sign as a beehive, a tea-canister, or a 
doll, and the like. For the same reason printers employed some 
device, which they put upon the title-pages and at the end of their 
books. And paper-makers also introduced marks by way of 
distinguishing the paper of their manufacture from that of others; 
which marks, becoming common, naturally gave their names to 
differentsorts of paper. A favourite paper-mark between 1540 and 
1560 wa’s the jug or pot, and would appear to have originated the 
term ‘* pot paper.” The foolscap was a later device, and does not 
appear to have been nearly of such long continuance as the former. 
It has given place to the figure of Britannia, or that of a lion 
rampant supporting the cap of liberty on a pole. The name, 
however, has continued, and we still denominate paper of a 
particular size by the title of ‘‘foolscap.” ‘* Post” paper seems to 
have derived its name from the post horn, which at one time was 
its distinguishing mark. It does not appear to heve been used 
prior to the establishment of the General Post-office (1670,) when 
it became a custom to blowa horn; to which circumstance no 
doubt we may attribute its introduction. Bath post is so named 
after that fashionable city. 

ZIMMERMANN proposes to discover cotton in linen tissues 
by dipping the sample for eight minutes or ten minutes into a 
mixture of two parts of nitric and three parts of sulphuric 
acids. If cotton be present, gun cotton, which can be ex- 
tracted by a mixture of alcohol and ether, would be formed 
in this manner. Better than this, and really excellent for 
tissues that are not dyed, is Frankenstein’s oil test. A sample of 
the goods is dipped into olive or colza oil, which is eagerly 
absorbed by the fabric. The sample is then pressed between pieces 
of unsized paper in order to remove the excess of oil. If the tissue 
consist of mixed fibres, it will now appear striped, the linen 
threads having become transparent and appearing lighter than 
the cotton threads, which remain unchanged. If the prepared 
sample, on the other hand, be placed upon a dark surface, the 
linen threads appear darker than those of cotton. In this, as in 
all other tests mentioned heretofore, it is advisable to pull out afew 
threads from the edge of the sample before proceeding with the ex- 
periment. Decidedly the best and safest method, and one appli- 
cable in all cases, is a microscopic examination, by which not only 
the structure, but also the nature of the fibre can be demon- 
strated. Cotton, wool, and silk are easily distinguished by the 
microscope, as they differ materially in appearance. Cotton forms 
flat, narrow ribbons, curled up in spirals like those of a cork- 
screw. Wool fibre is stouter than all others, and may be recog- 
nised by its scaly surface, while silk is the thinnest fibre, has the 
smoothest surface, and possesses the least structure. These 
appearances are very characteristic. and anyone who has ob- 
served them once will ever afterwards recognise them again. 


Ir is of great importance to be able to distinguish the different 
kinds of fibre'worked up in’a given fabric. If the question be simply 
whether animal and vegetable fibres are mingled in the same 
fabric, it is possible to decide by a few very simple chemical 
reactions ; thus wool and silk dissolve in warm caustic alkali, 
while vegetable fibres—cotton and linen—do not. The animal 
fibre is dyed yellow by nitric acid, owing to the formation of picric 
acid, and red by nitrate of mercury. Schweitzer has proposed an 
ammoniacal copper solution as a test for cotton, as it is an 
excellent solvent for it. According to Persoz, silk is distinguished 
from wool and cotton by its expab of dissolving in chloride of 
zinc. If wool be brought intoan ine solution of oxide of lead, 
it is gradually blackened ; for the sulphur, which is always present 
in wool, pees Ronn with the lead togorm black sulphide of lead, 
which is precipitated by the fibre. The Scientific American has 
published some information on this subject, from which we extract 
the following facts :—Cotton may be discovered in linen fabric by 
sulphuric acid test, proposed by Kindt and Lehnerdt. The finis 
is carefully removed from the fabric by repeated washings ; the 
sample is then dried, about half of it steeped one or two minutes in 
sulphuric acid ; it is then placed in water and rubbed gently and 
carefully between the fingers, to effect a solution of the product 
formed by the action of the sulphuric acid upon the cotton. This 
process may be hastened by the addition of some alkali. The 
ple is then sq d out and dried. During the time men- 
tioned, the cotton thread has been dissolved, while the linen one 
remains behind ; but the time mentioned must not be exceeded, 
otherwise the linen threads will also be attacked. To render this 
test applicable to coloured fabrics, the colour must first be 
coment Elsmer’s colouring and discolouring test is applicable 
to the same y ae Henhotie solution of madder, in the 
course of 10 min. or 15 ., colours linen uniformly orange red, 
cotton uniformly yellow ; cochineal tincture imparts i 
purple, to cotton a light red tint. Mixed fabrics, treated with 
these tinctures, are not dyed uniformly, but ap striped. The 
decolouration test is founded upon the fact that a linen fabric, 
dyed with cochineal, is discoloured by chloride of lime solution more 
slowly than a similarly dyed cotton tissue. Liebermann recom- 
mends fuchsin as an excellent means of distinguishing animal and 
vegetable fibres. Boil a solution of fuchsin with an alkaline ley, 
filter the colourless liquid from the precipitate, and, after gently 
warming, immerse the sample a few seconds in it. It remains 
colourless ; but after thorough rinsing with cold water, the wool 





is dyed red, while the cotton remains colourless. After drying, 
every individual woollen thread may be recognised by its red 
colour. The solution is best when prepared by dissolving a few 


—_ of fuchsin in water, and ually adding potash or soda ley 
ill the colour has The solution can be preserved 
and used for several . In this test silk behaves like woollen, 


linen like the other vegetable fibres. , 





MISCELLANEA. 


Ow Monday the majority of the South Wales colliers who had 
resisted the reduction in wages commenced work on the reduced 
scale. 

THE Missouri Senate has “wegen a bill making personal property 
aoe a real estate liable for county and town subscriptions to 
railroads. 


Tae Court of Common Council, after long and careful con- 
sideration, have decided to approve the principle of the introduc- 
tion of tramways within the very heart of the City. 

THE Chelsea vestry on Tuesday appointed a “‘ Chelsea Bmbank- 
ment Committee” to look to the important work of continuing 
the few embankment from the Houses of Parliament through 

elsea. 

MEETINGS have lately been held at King’s Lynn and elsewhere 
with the view of taking steps to direct the attention of the 
Government to the importance of having one or more harbours of 
refuge on the east coast. 

In the late fire in the Consular-buildings in Shanghai the wills 
and other valuable documents deposited in a Milner’s safe were 
preserved, whilst the Chinese titles and bills of sale deposited in 
a common safe were destroyed. 

WE hear that the Cheltenham Waterworks Company have pre- 
sented their engineer and manager, Mr. W. McLandsborough with 
an honorarium of 100 guineas, in recognition of the valuable ser- 
vices rendered by him in the designing and construction of the 
new waterworks at Tewkesbury under the powers of their last Act 
of Parliament. 

A BARBED nail is coming into us2 in America, Its advantages 
are obvious, for once driven in it will keep its hold as long as the 
wood around it remains solid. Its actual cost is little more than 
that of the common nail, and as a small barbed nail answers as 
well as a larger nail of the ordinary kind, it is stated to be con- 
siderably cheaper to use. 

On Tuesday the committee for the completion of St. Paul's 
resolved to commence their work by re-arranging Father S:nith’s 
organ. so as to use Wren’s beautiful organ case. and by pu'ting ~p 
a light frame work screen at the entrance of the choir. This plan 
will open up a fine view of the interior and make the organ avail- 
able for both the services in the choir and under the dome. 

At the Norfolk Works, Sheffield, they have (says a correspon- 
dent) been very successful in casting crucible steel cannon—which 
has been pronounced at least equal to that produced by the cele- 
brated Herr Krupp, of Essen. At the same establishment large 
quantities of steel rifles are being produced, the termination of the 
war having in no way affected the manufacture of warlike material 
for which Sheffield is noted. 


A GREAT deal of the dredging performed in the Mississippi and 


other western rivers of America, at great expense to the Government, 
is entirely useless, owing to the frequent changes iu the channels 
of these rivers. Ata point near what is known as Cubit’s Gap, 
on the M ss‘ssippi, where in 1866 a river steamer passed and found 
4ft. of water, there is now an island nearly, if not quite, a mile 
long, by several yards wide. 

A LEAKAGE having occurred in the hot springs of the King’s 
Bath at Bath, some excavations have m made in Abhey-place, 
with a view to discovering the cause. At a depth of 22ft. from 
the surface two new springs have been discovered, yielding at 
least twenty gallons per minute, at a temperature of 110 deg. 
\ uunber of Roman remains have also been found during the ex- 
cavations, together with a flooring of lead half an inch in thick- 
ness resting upon concrete. 

TuHE Royal National Lifeboat Institution state in their report 
that during |e year 1870 fourteen new lifeboats have been placed 
upon the coost, making in all 228 possessed by the institution. By 
the-e 513 persons have been rescued from shipwreck, in addition 
to 271 by fishing boats and other craft. No less than twenty-one 
vessels have been saved from destruction by means of the lifeboats 
in the course of last year. The receipts during the year have been 
£25,711 odd, and the expenditure £28,747. 

OXFORDSHIRE has now b an ironst county, and 'arg® 
quantities are being raised in the neighbourhood of Banbury, at 
Aynhoe and King’s Sutton, there being a good market in Stafford- 
shire, &c., for all thatisraised. Mr. W. J. Roseby, formerly of North 
Lincolnshire, and consequently well acquainted with the nature 
of iron ores, is superintending some of the workings. He is also 
a partner in the firm of J. H. Lovel and Co., who are now raising 
a heavy tonnage of ore, which is similar in quality, and realises 
the same price as the Cleveland. 

THE reports to the Board of Trade on the railway accidents 
which happened in the last six months of 1870 relate the circum- 
stances of twenty-six accidents on the London and North-Western, 
fourteen on the North-Eastern, nine on the Midland, and eight 
on the Lancashire and Yorkshire line. Four occurred on the Cale- 
donian, three on the North British, one on the Great Eastern, one 
on the Great Northern, three on the Great Western, two on the 
South Western, and two on the Brighton line. On the Metropo- 
litan but one accident occurred, and but one on the Metropolitan 
District and North London lines. No passenger was killed in either 
of the three last-named accidents. 

Ir has been discovered that camphor, triturated with gun 
cotton, and subjected to hydraulic pressure, produces a hard white 
substance, which if coated with a compound of gun cotton and 
castor oil, resembles ivory, to which for many purposes it is 
superior. In order to detect what takes place in this curious 
transformation, Professor Seely placed fragments of camphor in a 
test-tube and closed its upper end with a plug of gun cotton ; the 
tube was then set in a water-bath, when, in a few minutes, the 
tube became filled with red vapour, and the gun cotton exploded 
with violence. It has long been known that camphor must be 
added to alcohol] before gun cotton will dissolve in it. 

THE plot of ground temporarily occupied by Messrs. Holdich at 
the junction of Ludgate-hill and New Bridge-street is let for 
building; so also is the obnoxious tract of land that once formed 
the south-east corner of Snow-hill, but is now one of the best sites 
on the Viaduct. In Chancery-lane a great building speculation 
has been inaugurated, and about the centre of that famous but 
narrow thoroughfare a grand restaurant is to be established for 
the benefit of the law courts on the one hand, and the printers 
and publishers of Fleet-street on the other. The joint-stock com- 
pany proposed by Mr. Alderman Besley for disposing of the 
Viaduct wastes must be quick in action, or its mission will be 
superseded by the natural course of events. 

On Wednesday last week there was launched from Messrs. John 
Elder and Company’s shipyard at Fairfield, Govan, an iron screw 
steamship of 2700 tons register, and 400-horse power nominal, for 
the Stoomvaart Nederland Company, the first of four steamships 
which the builders have in hand for the same company. The 
vessel has been designed and constructed for that company’s service 
between Holland and Java vid the Suez Canal, and is of the 
following dimensions :—Le between perpendiculars, 320ft.; 
breadth, 39ft.; depth moulded, 31ft. In the equipment of the 
ship the latest improvements have been introduced, and nothing 
appears to be overlooked which will tend to the success of the 
vessel, and the passenger accommodation and fittings are of a high 
class of workmanship and finish. Accommodation has been pro- 
vided for one hundred first class, fifty second class, and a few 
third class passengers. She has great carrying capacity, with 
light draught of water. The engines, which are being supplied 
by the same firm, are upon their compound principle, with all 
recent improvements. On leaving the —- the ship was gracefully 
named Willem III. by Mrs. Viehoff, wife of Mr. Viehoff, one of 
the managing directors. After the launch a number of ladies and 
gentlemen present of refreshment, when ‘‘Success to 
the Willem TIL and owners” was given with all the honours. 
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WALKER’S “MANCHESTER” STEAM PUMP. 


MANUFACTURED BY MESSRS. OMMANEY AND TATHAM, ENGINEERS, NEW BRIDGE FOUNDRY, MANCHESTER. 
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THE general arrangement of this reciprocating steam pump will 
be readily understood upon reference to the accompanying engrav- 
ing. arepresents the steam cylinder with a piston b. Steam is 
supplied to the cylinder by a ‘*‘midfeather” valve c through the 
ports d, d, and exhausts through the porte. The valve casing is 
formed with two short piston cylinders /, f, situated in a line with 
each other and parallel with the main cylinder. The supplemen- 
tary cylinders f, f, are open to the valve chest at their inner ends 
but closed at their outer ends, asshown. The piston cylinders 
are each supplied with steam-tight pistons g, gy, the inner ends of 
which are always exposed to the pressure of steam in the valve 
box, the said pistons being connected to the slide valve by means 
of the rod or spindle h. 

On the side of the main steam cylinder is cast a small circular 
chamber i, fitted with a miniature piston valve j ; the valve cham- 
ber i has a supply and exhaust port at each end, leading direct to 
the supplementary cylinders f, f. The supply ports k, k, arefed by 
a thoroughfare x leading from the valve ade. and the ports /, /, 
exhaust round the outside of the piston valve 7, and communicate 
with the main eduction port through the small channel m. Pins 
n, n, are firmly screwed into the piston valve at each end, and pro- 
ject into the main cylinder at right angles to its centre line. The 
oblong slots p, p, through which the pins project, are kept steam- 
tight by means of the strips or ‘“‘ tongues” s, s, formed on the 
piston valve j. The beforenamed projecting pins also serve to 
prevent the piston valve rotating. 

The arrangement of pump is of the ordinary kind, and its con- 
struction will be understood from the drawing without explanation. 

The action of the apparatus is as follows :—When the piston 6 
is near the termination of its stroke it comes in contact with one 
of the projecting pins, n (as the case may be), and pushes along the 
small piston valve 7; the steam consequently passes through one 
of the outer ports k, and gets access to the back of one of the 
= g, the steam on the outer end of the opposite piston 

aving at the same time free access to the main exhaust through 
one of the inner ports /. The pistons g, g, therefore, together with 
the slide valve c, are shot over, and the motion of the main piston 
is consequently reversed. It will be observed from the arrange- 
ment of ports k, k and /, l, that the pistons g, g, are made to close 
their own exhaust ports and cushion the remaining distance. 
These steam —- are exceedingly simple, having only three 
moving parts besides pump valves, and are all made double-acting. 
They will work at from five to 200 strokes per minute, and when 
working against heavy pressure the suction pipe has been instantly 
uncovered without danger to the pump in any form. 








HANSON’S PATENT FLANGING MACHINE. 


In the pares a pray engraving we illustrate a very ingenious 
machine intended to flange boiler plates, the invention of Mr. 
David Hanson, of Newton Hyde, near Manchester. 

The face-plate A runs at an angle of 45 deg. to the bed-plate, 
and is driven by a pinion which works in a bevel wheel fastened on 
the back of face-plate, as at B. The pinion c is keyed on a hori- 
zontal shaft running under the bed-plate, and is driven by a strap 
on the cone D. The face-plate has a centre of cast iron, which runs 
in a conical bush, at E, and is kept in its place by means of a 
collar fastened with set screws on its end. The four jaws, 
F,F,F,F, for gripping and holding the work in its place, are moved 
by screws radiating from the centre, and are so arranged that by 
tightening any one of them the others are tightened at the same 
time. They are placed in a circle, and travel through equal spaces 
in equal time ; so that by turning one screw the circle may either 
be enlarged or diminished in order to suit the size of ring to be 
flanged. G is the headstock which slides on the bed-plate, and is 
moved to and from the face-plate by a rack and pinion underneath 
it. One end of it is inclined at 45 deg. to the belgie, or, in other 
words, at right angles to the face-plate. It has a slide on this end 
on which works a casting H containing all the pulleys and gearing 
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for makingjthe flange. An explanation of this part“ will be neces- 


sary. 

J iskeyed'on a short’shaft ag between the sides of the casting, 
and is the pulley on which the flange isformed. This shaft works 
in two pedestals having india-rubber packings, so as to yield to in- 
equalities in the thickness of the ring. The two pulleys K—only 
one shown—are used to steady the ring while revolving. They 
work in grooves L, L, through which goes a screw, one half a left- 
hand, and the other a right-hand thread, so that both pulleys go 
either in or out at the same time when the screw is turned. A 
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shaft goes across the headstock, and has a crosshead fastened on 
the middle, on which is placed a loose grooved pulley U. Opposite 
to this on the same shaft is the balance crank 8 and on the other 
end there is a quadrant worked by a worm S. 

When the grooved pulley is at rest it stands in an upright posi- 
tion; but when in gear with the worm it drops inside the 
ring, and by turning the handwheel R, which is fast to the worm, 





it presses the red-hot ring on to the pulley J, making the flange. 
By moving the headstocks backward or forward any sized ring may 
be The top headstock H is raised or lowered by turn- 
ing a hand wheel, which actuates two mitre wheels, one of which 
is keyed on a screw going through the headstock G, and not 
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visible in the drawing. The ring is heated in a circular furnace 
placed near the machine, and made so as to have the flame 
oe enveloping the end. 

By the old system of flanging by hand it would take from two to 
three hours to flange a ring 3ft. in diameter, but with this machine 
one can be done in five minutes. 

One of these machines has been working about twelve monthsat Mr. 
8. Bailey’s, Hyde Junction Ironworks, and is giving great satisfac- 
tion ; the machine is simple and easy to work, and never gets out 
of order, and can be worked by any man that has the slightest 
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judgment of machinery and boiler plates. The machine can be 
adapted for flanging internal or external flanges or rings of oval 
form. The machine which we illustrate is nearly finished at Messrs. 
W. Muir and Co.’s Britannia Works, Strangeways, Manchester, for 
Messrs. Hawksley, Wild, and Co., Brightside Boiler Works, East 
Sheffield, and other machines are in course of erection for other 





Mr. Fow er has been officially appointed engineer-in-chief to 
the Khedive for all engineering works in Egypt, existing and pro- 
jected, including railways, docks, irrigation, canals, &c. 
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“CAPTAIN SCOTT’S TURRET INDICATOR. 
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THIS instrument, which we illustrate above, is intended to 
show at a glance, by day or by night, the angles of elevation and 
depression at which either or both of the two guns in a turret can 
be fired at every bearing clear of obstruction. The inner portion 


of the disc is illuminated by night, causing the figures to become | 
| balled up and removed from the furnace and hammered into blooms 


visible ; the outer figures are for use by day. It is now generally 
known that extreme depression can only be given to turret guns 
when firing on the broadside, and that directly the guns are 
turned either before or abaft the beam a corresponding reduction 
in depression must be made. The amount of depression that can 
be safely given to the guns is at present mere guesswork, which 
would result in serious mistakes in action. The instrument 
shown in our engraving provides against the present liability both 
of firing through the deck or of shooting away the rigging. It is 
arranged to correspond with Captain Scott’s plan of sighting 
adopted in all our turret ships, in which the necessary allowance 
is made for the guns being some feet below the sights by which 
aim is taken over the top of the turret. 





THE HENDERSON Process.—We have received a letter from Mr. 
Henderson, whose process of refining cast iron by the use of fluorspar 
we described at length in our impression for Feb. 17th, enclosing 
the following letter, with a request that we would give it a place 
in our columns:—‘“‘ Sir,—We take pleasure in ane that we have 
tried, within the past three weeks, your new process for converting 
pig iron into wrought by means of the use of fluorspar and iron 
ore, mixed in a finely divided state and spread over the bottom of 
an ordinary puddling furnace, and the pig iron charged upon them. 
When the pig iron melted, and flowed over the mixture of ore and 
fluorspar, the reaction began, and continued until the whole of 
the charge was converted into wrought iron, when it was balled up 
and removed from the furnace. During the whole of this time 
the iron was not stirred or puddled, and the conversion is to be 
solely attributed to the chemical ti bet the iron ore, 
fluorspar, and the elements contained in the pig iron. The pig 
iron used wasfoundry and'grey forge, and specimens were taken from 
the furnace during conversion, with the view of ascertaining the 
effect of the substances upon the iron during different stages of 
the process, Six specimens were obtained S| ladling out of the 
furnace a portion of the metal at intervals of ten minutes after 
the iron had been melted for half an hour. The appearance of the 
first, second, and third, was that of refined pig iron, very white, 
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clear, and apparently refined of its silicon, with polarised appear- 
ance. The fourth specimen had the appearance of steel, and was 
treated as such, and was found to harden and temper well. The 
fifth was of a milder grade, and approached wrought iron. The 
last was apparently wrought iron. At this juncture the iron was 


of wrought iron of very good quality. Should the process stand 
the test of permanent practice in ‘respect to economy of working 
we have no doubt that it will be found one of the most useful im- 
provements in the treatment of pig iron for producing wrought 
iron and steel. And in respect to your inquiry as to our opinion 
as to its novelty, we do not hesitate in saying that, so far as our 
knowledge extends, it is entirely new to the iron trade.—Park 
BROTHERS AND Co., Pittsburgh, June 10.” 

CoLLIERY EXPLOSIONS IN SoUTH WALES DURING THE PAST 
Twenty YEARS.—The South Wales coal-field, which has just been 
the scene of another sad explosion, up to rather more than twenty 
years ago was not visited with many sad disasters similar to the 
one jreferred to; since that time misfortunes seem to have come 
thick and fast. On consulting a carefully compiled list of these 
sad visitations, we find that since 1849 not fewer than 643 persons 
have perished in twelve explosions, being at the rate of rather 
more than fifty-three to each explosion, or?twenty-nine per year 
for the period named. The chief of the explosions have been 
confined to the Glamorganshire district. Atjthe Ferndale Colliery, 
in November, 1867, not fewer than 178 persons perished, whilst in 
June, 1869, fifty-three more fell victims to the blast. In 1869 
there were 294 pits in the South Wales district, which in that year 
produced 4,179,650 tons of coal. 

THE DISPUTE BETWEEN THE MIDLAND AND GREAT NORTHERN 
RalLways.—Contrary to e: tation the Great Northern Railway 
directors have issued a ee to the South Yorkshire coalowners 
announcing a further reduction of 8d. per ton in coal going over 
their line to London. The rate is now 2s. 11d. per ton less it 
was up to the 14th of January last. It is expected that the Mid- 
land, on Saturday, will make a reduction to the same extent, so 
as to keep the differential rate, 1s. 4d. per ton, in favour of the 
Derbyshire and Notts coalowners, whilst the object of the Great 
Northern is to keep it down to 8d. Already the dispute has cost 
both companies a very serious loss, and when the Midland reduces 
its present rate the loss to the two will be upwards of £6000 a 
week—as compared with the rate paid before commencement 
of the dispute, 








WILSON’S PATENT PLUG VALVE. 
WE illustrate in the annexed engraving a form of plug valve 
recently brought out by Messrs. John H. Wilson onl Co., engi- 
neers, Cornhill, Liverpool. The construction of this valve is so 


simple that very little description is necessary. It will be seen 








that,the valve is made with a circular conical plug, which is opened 
or shut by means of a screwed spinéle ; when opened it presents a 
straight and clear passage; when closed the plug is forced into its 
seat by the screwed spindle, and forms an absolutely tight valve. 
‘he plug is withdrawn without rotating, thus preventing the valve 





faces from cutting, and is therefore very durable ; all the parts 
can be easily taken asunder, repaired, and replaced by any ordinary 
workman. The valve is, we understand, coming into extensive 
use, and deserves the attention of engineers. 
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SHUTE’S PATENT HAND MITREING MACHINE 


THE accompanying engraving illustrates the simple and beauti- 
ful little machine for mitreing door mouldings, &c., invented by Mr. 
Shute, and referred to by us in a recent impression. 

The construction of the machine is too simple to need descrip- 
tion. A peculiarly formed knife blade, not unlike a wide plane 





iron, slides at an angle of 45 deg. between suitable guides. The 
wood to be mitred is put in from behind between the guides. 
The lever handle is then pulled down by the workman, and the 
knife takes off a slice of timber in its consequent descent. The 
wood cannot be cut to a wrong slope, and peculiar facilities exist 
for seeing exactly where the knife will begin to cut. We under- 
stand that this ingenious tool is being very rapidly taken up by the 
trade. We believeit can be from Messrs, Allen Ransome 





and Co., Chelsea. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PATENTS OR NO PATENTS. 

S1r,—With reference to the debate on this subject in the House 
of Commons and the leader in the Times on it, there is one inquiry 
which is of great importance, and which will probably not be 
brought before the commission which will be appointed to sit on 
this question, and that is the light which past history throws on 
the progress of invention. Is it not true that all progress in the 
arts and sciences has been vastly impeded in past ages by the 
secrecy that has enshrouded any new invention or discovery, and 
so resulting in a great loss to mankind? We have heard of lost 
arts, of processes kept secret until some prying spirit, after 
infinite trouble, has wormed it out, and of mysteries that have 
never been fathomed ; all this is involved in the questiou of no 
patents, and it is derogatory to the present enlightened age to 
even think of returning to such a state of things, for history un- 
mistakeably indicates that the greatest material progress is made 
by that nation in which there is the most complete inverchange of 
ideas, It is, therefore, expedient to encourage all men to publish 
their ideas in such form that the world can judge of their value, 
and this can only be done under some form of patent law, where- 
by a man is rewarded for any useful information which he may 
impart ; fur equity states that where a man has benetited another 
by either the labour of his head or hands he 1s entitled to some 
reward, and tue ubject of a patent law is to determine the shape 
that reward shall take. 

‘The uext inquiry should be as to who are the real benefactors of 
the race, and what position do they huld in society aud to the laws 
which are to benefit them. Here again history comes to our aid, 
and the answer is that the real benefacturs are men possessed 
with an idea, who labuur at its development for years, and after 
expending their time, their money, and, perhaps, their health, arrive 
at; soure grand result. There never was yet any great discovery 
made that had not cost an infinite amount of labour, and happy 1s 
the man who arrives at a practical resuit; he then invokes the 
laws of his country for his protection, and in the majority of cases 
he is ruined by them instead of obtaining that reward to which he 
is entitled. Names I need not give, as histury is replete with 
them. A more particular inquiry as to real inventors will show 
that they are either working men engaged in the branch of trade 
in which their invention lies, or men of limited means, wu0 have 
no connection with the particular trade in which they have made 
their inventions. These men are outsiders, and it is with the 
greatest ditliculty they can get their invention acknowledged by 
the particular trade which is benefited by it. The trade combines 
against the inventor, and unless he is a man of means ruinous 
litigation 1s the result, Working men as a rule have better chance 
than vutside:s, for they can generally find some master who is 
willing to pay part of the expense, and take the great bulk of 
the profit for their introduction of it. Firms could be named who 
have made large fortunes in this way by the inventions of their 
workpeuple. If a law is bad, and injures the parties it is designed 
to protect, it is no answer to say that it should be repealed; com- 
mon sense would say improve it, It cannot be too much insisted 
upon that the bulk of real inventors are men with little means, 
aud any law which is to benefit them must be within their limits. 
A very few changes in the patent law would make it a real benefit 
to them :—(1) No one should be allowed to take out a patent who 
has not worked out his invention, and then only on depusition of a 
complete specification, stating what he claims in cuncise and technical 
language, and founded upon actual ascertained knowledge, and, 
if a combination patent, state what is new and what is old—the 
new parts to be distinguished by some special colour in the draw- 
ings. It would also be advantageous to have a model deposited 
(wuere practicable), as in the American plan, which in case of 
dispute can be produced in court. It is quite clear that many of 
the provisional specifications are made out from ideas and not 
from actual knowledge, (2) No patent should be granted to any 
one but the real inventor or his bond fide assignee. (3) No patent 
should be granted for any invention that has been already 
patented; in other words, the specification should be copy- 
right, and the invention secured under that copyright. 
No special court would be requisite, but the examiners 
would have to examine if the specificution were pirated 
from any previous specification. (4) Reduce the cost of 
patents to the bond fide expenses, including a small margin for 
contingencies. Putents can be obtained in other countries at a 
small cost. Of what use is the great seal to a putent and its 
pounds of wax? Ifa seal is necessury cannot the modern style 
of sealing documents be adopted? (5) All disputes relative to 
pateuts and patent cases should be brought before a special court, 
consisting of a judge and special scientific assessors. An ordi- 
nary jury, aud even legal authorities, are incompetent to give an 
opmion as to the technical points of inventions. Fancy a case 
invoiving a knowledge of the dynamical theory of heat being 
brought before a jury of non-scientitic men! (6) Specifications 
should not be published until twelve mouths have elapsed from 
the date of deposit, as great time is lost in getting even the best 
inversions introduced to the trade, although everything may be 
cowpie.e for doing so. It is but just to the inveutor that the 
general public should not be allowed to have possession of his in- 
iormativn until he has had an opportunity of introducing it in a 
practical form, (7) All patents that have not been in use fora 
period of three years during their term of existence shall be de- 
clared null and void ; this would get 1id of obstructive patents. 
The public are the best judges of utility, and if the invention is 
of no value they will cease to use at, and in that case all patent 
right should cease atter a reasonable time had been allowed to 
elapse. ‘The law which relates to provisional specitications might 
With great advantage be turned into a registry of ideas, with or 
without publication, as may be deemed advisible, but with the 
addiuonal provision of paid technical examiners attached, such 
examination to be at the option of the inventor or idealist. In 
this way a party would pay a small sum for registration, giving 
him time to work out his idea, and a further sum at his option for 
exuwiuation to ascertain whether his ideas were new or not. I 
think most men would pay a reasonable amount to know if their 
idea was new or had been the subject of previous knowle: ge be- 
fore committing themselves to any great expense in working it out, 
and the saving of brain work would be great. What is wanted in 
this age is new ideas, and no man can tell the great results a new 

idea muy lead to. y 
Manchester, 10th March, 1871. 





PATENT LAW. 

Sik,—Knowing from years’ experience, by reading your very 
valuable paper, the interest you have at all times taken in the 
patent laws, especially for the protection of the interest of the 
poor inventor, emboldens me to address these lines to you in the 
hope that you may find ruom for a few remarks I would wish to 
make in connection with our patent laws. 

‘There seems to be a great desire on the part of many to dispense 
with the law of patents, and to depend upon Government to 
reward inventors, From past experience, it any inventor who 
may study from early youth, pass sleepless nights, lay out a deal 
of his hard earnings, and then wait while the Government rewards 
him, I fear his hair, if he lived long enough, would become very 
grey indeed, If the statement of one of your correspondents a few 
weeks ago be correct, which I believe it is, why do not those 
geutiemen who are sv ready to cry down the patent laws put their 
hands in their pockets and reward the inventor of the railway 
steam whistle, who was seen going to his work with his tools on 
his back, the other day, in this land of generosity? Talking of 
Government, 1 have proof positive that I invented the battering 
ram, and sent drawings in 1860 by order of Lord Palmerston 





(whose letter I now hold). What was their reply?—‘“‘Sir, I am 
directed by my Lords Commissioners of the Admiralty to acquaint 
you their lordships are not prepared to adopt your principle of 
a battering ram.” But they did, but not until the Merimac 
opened their lordships’ eyes by opening the sides of the largest 
man-of-war the American Government had. 

I protested against the building of the Warrior, stating I would 
put a hole in her side 8ft. below water-line as big a doorway, and 
without endangering the life of any man I had on board of my 
vessel. What followed? The Warrior was cut in two, lengthened, 
and plated 8ft. below water-line, though she was to have been 
plated to the water’s edge only. Well, I wrote many times with 
the same result. Now, Sir, who did invent the battering ram? If 
any of your countless readers will inform me when and where the 
man resides, who did, except myself, communicate his views to 
our generous Government, I will teel obliged for his address. 

To conclude, I would propose, pending any alteration of our 
patent laws, the formation of a society to help poor inventors, by 
contributing a sum of money to pay a competent man first to 
examine his invention, and if worth anything lend him the money 
to protect it, they charging on the profits of such invention a good 
and really substantial interest. Thus many poor men would not 
only be served, but the nation at large, as it would encourage men 
to study. Wm. Martin. 

Manchester, March, 1871. 





WHITE METAL BEARINGS. 

S1r,—As white metal is now more frequently adopted for bearings 
I shall be glad if any of your correspundents who have practically 
tested this metal can give me the result of their experience. My 
attention has been drawn to the following circumstance, which is 
likely to prevent this material from being used for the future. 
The screw steamer Oceanic, a very large vessel, was recently 
built at Belfast, and her engines were supplied by an eminent firm 
in London, 

She came round to Liverpool to receive her cargo, and 
started on her first voyage across the Atlantic. Before she got to 
Holyhead one of her white metal bearings melted, and she was 
obliged to put into that port to repair. ‘his involved a delay ofa 
week in order to obtain a fresh bearing from London. I should 
like to know what description of white metal it was that melted, 
and whether the accident can be aitributed to any peculiar defect 
in this instance. MERCATOR, 

March 13th, 1871. 

P.S.—Since writing the above, I see by Thursday’s paper that 
the Oceanic, after completing the repairs, resumed her voyage, 
but had to put back again to Holyhead on the following day 
through the bearings again proving defective. 

[White metal bearings are liable to melt if they are suffered to 
get dry. With proper attention they are better than brass, and 
use less oil.—Eb. E, 





INDIA CIVIL ENGINEERING COLLEGE, A 

Srr,—The adequate training of civil engineer students is a sub- 
ject to which I have given some thought, and on which I have 
consulted many who can think with the degree of depth and clear- 
ness that ever must reveal the truth when clearly established 
facts and the rules of exact science are the guides ; and the result 
of the debate on Friday week in the House of Commons fuilowing 
the amendment of Sir Francis Goldsmid, drew my attention, not 
for the first time, but specially, to the question of the establish- 
ment of the India Civil Engineering College, and the proposal of 
the committee appointed by the Royal Eugineers, which committee 
have arrived at the conclusion that the Cullege must be inimical to 
their interests, and that the educational establishments of the corps 
could supply, and with special advantages, all the engineers 
that India requires. That they have failed to do so, and the 
Government ot India has failed to obtain the required additional 
supply from the civil branch in England, is the raison @étre of the 
new college, and according to the ,judgment of many, indeed 
most, of our leading civil engineers, men of the soundest judgment, 
who have given close thought toevery phase of the question—the 
establishment of this college is a spasmodic effort which will also 
fail. They hold, and they show brvad grounds for their conclusions, 
that the Royal Engineers are as a rule, owing to a most defective 
course of training, their practical—more properly impractical— 
course at Chatham, totally unfit for the most important duties 
they are called upon to discharge by the Government of India, 
and that it is owing to their narrow-minded jealousy, consequent 
on the unjust way in which they have treated the young civil en- 
gineers who have received appointments in India and been placed 
under them, that an adequate number of duly qualitied young 
engineers do not come furward as candidates for the appointments 
in India. 

I could show by an analysis of the programme of the prac- 
tical course of study at Chatham, how irrational it is to be- 
lieve that what is there attempted can qualify even the most 
gifted students for the duties of an engineer. The amount 
and variety of subjects the student is there supposed to 
master, as [can prove, would require at least six years’ earnest 
study. The effort to master the whole in two would be 
paralysing and the make-believe system, where the whole is 
supposed to be duly mastered, is a mockery, a delusion, and a 
snare. Considering the class of students that is selected for the 
Royal Engiueers, it is sad to see after their Woolwich course the 
attempt to finish them off adopted at Chatham. Many Royal 
Engineers, owing to very superior natural ability and decided ap- 
plication in atter lite to some special branch of study, 
become justly celebrated, but the great majority never 
overcome the disadvantages of their Chatham course, and 
remain incapable of anything but the most ordinary routine 
duties. The want is greatly felt by all who take a genuine 
interest in whatever is to the credit of the profession, of an adequate 
recognised, system of preliminary traiing for civil engineer stu- 
dents. A coliege which would establish such a system, and apply 
it with success, would do good service to the cause of progress. 
‘Yo be successful it should in its course of study and appointments 
have th» approval of the guiding lights of the Institution of Civil 
Engineers. They are men of which any nation might be proud, 
who clearly see the wants of the younger members of the profes- 
sion, and who would doubtless be happy to give their best atten- 
tion to the question as to how these wants may be supplied by an 
engineer coilege, directly by its efforts, and indirectly by its 
example, And it is from them the Government should seek advice 
if they wish to effect the greatest possible amount of good by the 
establishment of a new engineering college. If, instead of leaving 
the entire organisation of the India College to the Colonel of the 
Royal Engineers, trained at Chatham, the Government would 
seek the advice of Mr. Vignoles, the president of the In- 
stitution of Civil Engineers, one of the brightest intellects 
in England; of Mr. Fowler, whose professional reputation is 
world-wide, and who has given the most decided attention to 
the question of the proper training for young engineers; of 
Mr. Bidder, Mr. Hemans, Mr. Bateman, and such as they, 
there would be a hope, closely approaching the verge of certainty, 
that their college would prove to be a great success, As it is, 
however, with nothing to promise to its students but what may 
be done by others, the expense of whose training will not be half 
so great, its chances of success will indeed be few. 

The growth and importance of the profession of the civil 
engineer, especially in England, is comparatively new. The vast 
demand for railway engineers at the outbreak of the railway 
mania was met by a supply, in many instances, of men weil 
qualified for their duties— men whose early scientific training and 
great natural aptitude well fitted them for the execution of the 
great work required. ‘Their inventive power, as well as the apt 
uses of known principles which the new conditions in which they 
often found themselves—difficulties arising betimes which nothing 
but experience could reveal—called forth creative powers that 





oftentimes astonished themselves. With these, men less apt, whose 
guidance was the rule of thumb, had the temerity to write C.E. 
after their name, and undertake the execution of any great work 
whatever. During the vast demand many of these readily 
obtained the direction of great undertakings, and many of them 
stumbled into the possession of a large amount of valuable 
practical knowledge, but the shareholders paid dearly for the 
stumbling ; and their pupils, being without directions as to the 
importance of a sound preliminary training or guidance as to its 
character and amount, are ill prepared for competitive examination, 
and forthe new difficulties ir which the engineer worthy of the 
name is well prepared. 

The somewhat heterogeneous materials which, from the cause to 
which I have referred, form the mass, rendered it very difficult 
for the higher class of civil engineers to give effect to their wishes 
with regard to laying down and giving the living force of example 
of an adequate system of training tor the student. They have 
carefully collected information trom every quarter of the world in 
which a ray of light can be shed upon the subject, which is just 
published in a report on ‘*The Education and Status of Civil 
Engineers in the United Kingdom and in Foreign Countries.” 
But the greatest hindrance to giving life and action to all that is 
feit and seen by the most gifted and zealous, it is not the business 
or duty of any individual member to enforce, if he had the means 
required beyond his own moral force, the adoption of the much 
desiderated system. In many cases his private duties do not 
adumit of his giving to the matter the time necessary to arrange 
the necessary working details; but the greatest want of all is such 
monetary aid as the Government are now ready to give tothe Indian 
Civil Engineer College. If the Government would give to a new 
College, established in accordance with the suggestions the leaders 
of the Institution of Engineers are well prepared to give, there 
would be every chance of its success. It would prove, 1 have not 
the semblance of a doubt, one of the most valuable measures 
carried by the present Government. This is saying much, but 
decidedly not more than is warranted by the occasion. The right 
arm of progress and civilisation is the engineer, and the Govern- 
ment, being willing to aid in giving due torce and right direction 
to this great power, should certainly, in justice to their own 
worthy motive, seek the advice of those who beyond all question, 
are tne most capable of giving the suggestions or guidance 
especially required. C.E. 





FLUORSPAR AND CAST IRON, 

Srr,—In THE EnGINEctk of the 17th February you state: “‘ We 
have definite statements, too, from the other side of the Atlantic, 
that fluorine is being used in the Henderson process—an account 
of which, by the author, we reproduce on another page—on the 
elimination of phosphorus, with much success; yet, as we have 
seen, laboratory experiments go to show that fluorine can have no 
appreciable effect on phosphide of iron.” 

it is true that fluorspar used alone has no effect on ordinary 
cast iron. My invention is not for the use of fluorspar alone in 
treating ordinary cast iron containing carbon, silicon, phosphorus, 
and suiphur; but for fluorspar combined with oxide in such a 
manner as to cause the reaction of the fluorides and oxides simul- 
taneously upon the iron. I am aware that attempts have been 
made to use fluorides; but they have been employed separately, 
and not combined with oxides as I use them. I1t is m 
this that the distinguishing characteristic of my improvement 
consists; for the,reason that when either of them is used separately, 
instead of being used together, the reactions necessary to efiect 
the object which I have in view are not produced. 

The process of refining cast iron im pig moulds may be tested in 
any foundry with 10 lb, of cast iron. ‘Lhe cast iron should be a 
a white heat, and cast not more or less than lin. thick, One pound 
of fluorspar aud 2 lb. of red hematite ore, both reduced to powder 
and mixed and spread over the bottom of an iron vessel about 6in. 
square, will suttice for the experrment. Care should be taken to 
cause the metal to flow over the tluorspar and ore. Violent re- 
actions will immediately take piace and give off gas of a yellowish 
brown colour, and the metal will be covered with brilliant white 
flames. The reactions will last from five to eight minutes if the 
metal is grey and very hot. The resulting metal will be refined 
cast iron free from silicon and from considerable portions of the 
phosphorus. 

I have discovered* that, although fluorspar has no effect when 
used alone, in treating ordinary cast iron it will act energetically 
upon cast iron containing titanium. 

In this case the fluorime wili ieave the fluorspar and combine 
with the titanium contained in the cast iron, and the reactions 
will remove the silicon, phosphorus, sulphur, aud carbon. The 
titaniferous cast iron that I used was produced at the Glaisdale 
Furnaces, near Whitby, by remelting Cleveland white pig iron in 
a cupola, in admixture with Norwegian titanic iron ores, and 
blast turnace cinder asa flux. ‘This metal was treated here in the 
laboratory by being melted upon powdered fiuorspar. ‘The heat 
meited the fluorspar and the metal, and caused the fluorine to 
combine with the titanium in the molten metal; and by reason of 
the aflinities of these two substances for silicon, phosphorus, 
sulphur, and carbon, these substances were taken from the iron in 
the form of vapour and slug, leaving the resulting metal in the 
usual condition to be hammered or rolled as maileable iron. 

These results may be obtained in any vessel, furnace apparatus, 
or process; the only conditions necessary to be observed are, that 
the metal be maintained in the fluid state, and that the fluorspar 
be placed so as to act upon the metal from the underside upwards, 
or placed in admixture with it. No labour is necessary except 
that of ‘* balling” the metal and removing it from the service. 

By this process superior qualities of wrought iron may be pro- 
duced from the English Cleveland pig iron, without the labour of 
puddling. According to the best wetallurgical authorities, this 
pig iron contains from 1°25 to 1°38 per cent. of phosphorus ; and 
thus is removed by the new process su as to compare tavourably 
with the best stamps. The pig iron was melted ina cupola with 
7 cwt. of Norwegian titanic iron ore to the ton of white pig iron. 
The titanic ore cuntained, by analysis, about 40 per cent. of titanic 
acid. The resulting metal was titaniferous cast ron, comprising:— 
Titanium, 1°255] ; silicon, 1 8139; phosphorus, 0°4604 ; sulphur, 
03620 ; carbon, 1°2952. It appears that the iron, by being re- 
melted with titaniferous ore, took up 125 per cent. of titanium, 
and lost about 0°90 per cent. of phosphorus, aud 1°75 of carbon. 
It is obvious that the metal in this coudition is not available for 
any purpose without subsequent treatment, as it contains about 
as great an amount of impurities as it did before treatment. The 
advantages gained by the remelting of the pig iron with titaniferous 
ore area reduction of the phosphorus and carbon, and the alloying 
of the metal with titanium, which facilitates the removal of the 
impurities in the subsequent treatment. 

The above described titaniferous cast iron was remelted upon 
fluorspar, and about 30 min. after the iron melted, or in about an 
hour after they were changed, the iron was found to be maileable 
iron. The button analysing as follows :—Titanium, 0°0215; silicon, 
none; phosphorus, U°1399; sulphur, 0°0620; carbon, traces. 
When worked on a larger scale, so as to produce blooms that can 
be worked into merchantable shapes, the finished result will show 
less phosphorus and sulphur than the above analysis, as it is well 
known to metallurgists, by the experiments of Messrs. Calvert and 
Johnson, that 0°v22 per cent. of phosphorus and 0°040 per cent, 
of sulphur are removed in the working of bluoms into finished 
iron, 

It will be seen that the action of fluorine removed 4°9662 per 
cent. of the impurities contained in the iron; and that th 
resulting metal is purer than the highest sta.dard qualities o' 
Yorkshire and Statfurdshire bar iron, produced from cold blast 
pig iron by the puddling process, 

he explanation of these effects I leave to chemical investiga- 
tors, without hazarding an opinion which might be erroneous, 


* Patent No. 318, 1870, 
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and, therefore, disadvantageous to me. It is well known, how- 
ever, that in some cases two substances acting together will pe 
duce effects which neither of them alone will produce. The 
.solutiomof gold by a mixture of nitric and muriatic acids is an 
instance. JAMES HENDERSON. 





STEAM PLOUGHS. 

Sin,—We in Lancashire are deeply indebted to you for venti- 
lating the steam plough question so often. Pray, Sir, continue so 
te do, and your joumal will inspire the brain of some man of 
science, 

Might I suggest the possibility of a permanent sleeper being 
fixed at top and bottom of fields, a foot or two above the highest 
part of the field, on which the extreme ends of two rails might 
rest, such ends having wheels of, say, |2in. in diameter, and the 
body as slim as would bear the weight of a small locomotive, 
which should drag a light plough after it? I almost suppose that, 
with asupport here and there, rails equal to the length of an 
average Lancashire field could be provided for a trifle, and as the 
engine reached each end of the field, be rolled with ease the 3ft., 
4ft., or ft. necessary, according to the gauge to which the engine 
was made. 

If so, ploughing, reaping, nay, even watering crops by this 
means need be no great expense. Each field would have its own 
two rails and two sleepers, but the engine would move about as 
wanted. A. M. 

Warrington. 


Sir,—My reply to “R. E.’s” letter need not be a lengthy one, 
as the result of the trials at Dunmore so entirely corrovorate my 
statements that I could not have wished for any evidence more 
conclusive. Although, as ““R. E.” says with truth, traction 
engines have, like steam ploughs, a most disagreeable habit of 
performing their greatest feats when nobody is looking on, at Dun- 
more the feats were performed in presence of a committee of the 
Highland Agricultural Society and a large gathering of farmers, 
and are indisputable. 

With regard to the experiments carried out at Rochester, I have 
been informed, perhaps erroneously, that the engine with iron 
tires had to put on spuds to help her out of any wet or muddy 
parts of theroad. *‘‘ kK. E.” reiterates his statement that the chain 
reduces the adhesion of the rubber, and I again contradict it. On 
all kinds of roads, wet or dry, sand or clay, the chain increases 
the adhesion ; on ice or frozen road covered with hard snow, and 
probably also on a smooth iron surface, as was once the case in 
Leith Docks, it dimiuishes it. I have looked at the interior of 
the tires of several of Thomson’s engines that had been running 
for some time, and never noviced the mealy, pulverised appearance 
“RR, E.” speaks of. Possibly on that occasion it was caused by 
the engine being quite new, and the tread of the wheels not hav- 
ing been worn perfectly smooth. The inventor was at the time 
confined to his bed by a severe illness, and had no one at the show 
to represent his interest or look after his engines. I have looked 
in vain in my last letter for the remark about Thomson’s boiler 
not keeping steam, which “R. E.” fathers upon me. Here I 
cannot help observing on the marvellous concurrence of ‘‘ R. E.’s” 
sentiments and expressions with those which Mr. Aveling, of 
Rochester, has frequently made use of to various persons of my 
acquaintance, and as “‘ RK. E.” loves French, I beg to remark to 
him that it isa wonderful instance ‘‘ Comme les beaux esprits se 
rencontrent,” so wonderful as to force on me the conviction that 
he has derived his inspirations from the pure Aveling fount. 

March 15th, 1871. AVELLANA. 





Srz,—I am catechised courteously enough by “‘ An Old Traction 
Engine Driver,” and am called to task by Messrs. Aveling and 
Porter for some alleged misstatewents. I will answer them 
seriatim as their letters appeared. I must first thank ‘*‘ An Old 
Traction Engine Driver” for supplying me with a sentence 
exactly expressing my own wants. ‘*I do not claim to know all 
about engines for haulage on roads and fields, but I think I know 
something, and this knowledge I wish to increase.” Now, my 
object in writing the paper on elastic tires was to thoroughly 
ventilate the subject and to provoke healthy scientific criticism on 
it; in this, I must confess, I am disappointed. Now for my 
catechism. | 

Q. 1.—Is ita fact that a 6ft. Thomson's tire weighs 6 cwt., 
and costs 2s. per lb., or thereabouts ? 

Ans.—Yes, it is; at any rate as far as weight is concerned; not 
being a manufacturer I cannot answer as to price. 

Q. 2.—Is it a fact that the leading wheel of a Thomson’s engine 
has a tire weighing 4 cwt.? 

Ans.—Yes, it is, 

Q. 3.—Loes it or does it not follow as a consequence that the 
tires alone of a Thomson’s engine cost £179 4s. ? 

Ans.—Yes, the tires of a 12-horse power engine do cost about 
that sum; let us assume that to be the sum. 

Q. 4.—Is it a fact that these three wheels must be guarded by 

three chains costing together £30, so that the whole cost of tires 
and armour amounts to £209 4s. ? 
_ Aus.—I dare say the price is very near the mark, and we will take 
it for granted. The chain guards are certainly well worth it, 
for the advantage of having them for working on greasy roads is 
inestimable, but for work on good dry roads they can be removed ; 
for instance, throughout the dry season in India I preferred to 
work without them. 

Q. 5.—Will any firm now making Thomson’s engines give a 
guarantee with the engines they sell that they will keep the tires 
in order for six months, and supply new ones if the original tires 
fail or are worn out? 

Ans.—Again, not being a manufacturer, I cannot answer this 
question, nor do | know if it is customary to give guarantees with 
traction engines, 

Q. 6.—Is it not a fact that india-rubber tires, if left to rest even 
a couple of weeks, especially in a wet and warm atmosphere, 
decay rapidly by the spontaneous evolutions of the mechanically 
combined sulphur from the rubber? 

Ans.—It is not. Besides the engines that have gone to India, I 
know of many that have gone to Labuan, Java, Australia, and other 
distant parts of the world, and though they must have spent from 
four to six months in transit, they were set to work at their desti- 
nation without the least deterioration having resulted from their 
long inactivity and their exposure to change of climate. 

Q. 7.—Is it not a fact that the chain is subject to rapid wear, 
—o its pressure materially reduces the adhesion of the 
rubber? 

Ans.—The chain is subject to certain wear; it is repaired by the 
driver himself on the road, if n , in a few minutes, and 
the cost is trifling. The chain’does not reduce the adhesion of the 
rubber, but, in fact, increases it on every kind of road but a frozen 
or ice-bound road, or on smooth surfaces, such as foot-pave- 
ment, &c. 

Q. 8.—Is it not still further a fact that in the absence of the 
chain the rubber tire is subject to be torn in two by the drag of 
the wheel, as was exemplified at Oxford last July? 

Ans.—It is not. The case at Oxford was an instance of 
gross carelessness and recklessness on the part of the driver, 
who, after taking off the shoe in obedience to the wish 
of a bystander, neglected to set in the guides which guide 
the rubber on to the centre of the tread of fhe wheel; the result 
was, that when rapidly turning a corner the rubber slip 
wheel, and was cut in two by the sharp of the e as with 
a knife. This solitary instance, in an experience of three years, of 


a tire being cut through having occurred in public, naturally 
offered an admirable handle to makers of other traction engines 
who were present, and who took care to publish the incident far 
and wide, -with comments indicating that it was a frequent one. I 
have ui.veu an engine myself with bare rubber tires for many 
miles, and find that when the guides are properly set there is no 


danger or difficulty in running at any speed, or in turning or 
twisting rapidly in any direction. 

I have now answered “‘ An Old Traction Engine Driver’s” ques- 
tions, and will make my remarks on them. He shows himself a 
practical man by was to the real points at issue—the cost. He 

utes it in this way: If an engine with rigid tires, costing £320 

id a certain amount of work, which was that was required of 
it, what advantage would be ~~ by using a Thomson’s engine 
costing double the money? My answer is, that even allowing the 
percen on primary cost for interest, depreciation, and repairs 
to be the same in both cases (which it is not), the charge 
against the Th engine so calculated will only exceed that 
on the cheaper engine by £67 10s. per annum or there- 
abouts. But the Thomson wil! do double the work for the same 
expenditure of fuel and wages. It will thus enable a capitalist or 
farmer to dispense with four pairs of horses instead of two pairs, 
which will, after making the above deduction, represent a clear 
gain of £100 per annum. I have put the case very mildly indeed, 
and am confident that my figures will be borne out by + ews who 
have used the two systems of traction engines. ‘* An Old iraction 
Engine Driver” thinks that in about a year the purchasers of 
Thomson's tires will be less pleased with them than at present. 
I have had a Thomson’s road steamer at work in India for about a 
year, and under every vicissitude of climate and weather, and I 
am perfectly satisfied with the present condition of the tires. 
Before leaving India I examined these tires most minutely, and 
found them as good as when they left the moulds; there were 
absolutely no signs of wear, neither on the inside where the 
rubber is in contact with the holes in the tread of 
the wheels, nor on the outside where they are in contact 
with the road. Both surfaces are perfectly smooth. Since 
I have returned to England I have inspected a large pro- 
portion of the road steamers that have been built, with a view to 
obtain as much information as possible on this subj-ct, but nothing 
that I have hitherto seen has caused me to change wy opinion as 
to the trustworthiness of the rubber tire. Mr. Thomson having 
discovered that pink rubber, the most expensive of all, would, 
owing to its softness, yield and flatten to an even greater extent 
than the grey rubber, was eee ty by this characteristic to employ 
it for his tires. But after a while experience taught him that the 
pink rubber was not so trustworthy, and though it answered well 
in some cases, in others it showed signs of rapid wear. As soon as 
this had become clear to him he, of course, at once abandoned i: 
and returned to the grey rubber, of which, during the three years 
that the road steamers have been working in every part of the 
world, and both in tropical and frigid climates, he has never had a 
single complaint. From what I have seen from my one year’s ex- 
perience of the behaviour of the rubber I believe firmly that the 
tires will last six years, and perhaps ten. When a driver takes 
charge of a new engine there 1s nu doubt that he should drive her 
cautiously, load her lightly, and take a little trouble in adjusting 
the guides for the first few weeks ; after that he may give hera 
full load, and will have no further trouble. 

Now for Messrs. Aveling and Porter's letter. I beg leave to 
correct the paragraph they object to thus :—‘‘ A report has been 
circulated to show that, from experiments carried out at Chatham, 
india-rubber tires possessed but slight advantages over rigid ones,” 
the words in italics having been omitted by me. As I received 
orders when sent home from India to inquire thoroughly into the 
merits and demerits of all traction engine systems— which orders I 
have endeavoured conscientiously to carry out—I have had a good 
deal of correspondence relative to the report here referred to. I 
have before me a letter from America, which I will quote verbatim 
But first I beg leave to call attention to these words of Messrs. 
Aveling and Porter, in your columns of last week :—** We believe 
the committee drew up a report of the trials, which was sent to 
the War-office, but we have not seen a copy of it.” Now for the 
American letter :--‘‘ Aveling and Porter have just sent me a re- 
port made by a committee of Royal Engineers, consisting of Colonel 
Wray, Colonel Lennox, C.B., with Colonel Gallwey as president 
of the board, and Captain Hume as secretary, on a trial to deter- 
mine whether rubber tires were of advantage in increasing traction 
power of road e..gines, which report seems entirely unfavourable 
to theiruse. The trial was made in the streets of Rochester, Eng 
land, between 19th of October and 2nd November, 1870. 
Aveling and Porter's agents here also claim that rubber tires 
rapidly wear out,” &c. I will refrain from making any remarks upon 
this letter, or upon the report which Messrs, Aveling and Porter 
have circulated but never seen. It is, perhaps, on account of 
never having seen it that they omit to mention, or instruct their 
agents to mention, that the engine tried had not Mr. Thowson’s 
elastic tire at all, but an attempted spurious imitation of them in 
the shape of small, hard, rigid segments. That these gegments 
did not develope the full powers of an elastic tired wheel I can 
readily believe after what I saw of the behaviour of Messrs. 
Aveling and Greig’s improved wheel on a tractiou engine at Leeds. 
lhe performances of this latter wheel were inferior to Thomson’s 
wheel in the proportion of 20 to 29, and as the engine at 
Rochester had much less rubber on her wheels, it was to be ex- 
pected that her performances would be still worse than those of 
the engine at Leeds. I will not make any comments upon the 
circulation of these reports, for reasons which you will appreciate, 
though sorely tempted to do so, I will leave the case for tue 
judgment of the engineering public. Messrs. Aveling and Porter 
quote ironically from my paper the sentence that I do not claim 
for my tables of rolling resistances and adhesions exireme 
accuracy. Now Ido claim accuracy for my tuble of adhesions, 
as they are bona fide results computed from actual experiment ; but 
the want of accuracy I apologised for in my first tabie is 
simply on account of the difficulty of accurately describing 
in a few words the exact nature of the surface uf the road. 
I do not give the adhesions they ask for—of bare rubber working 
naked on greasy paved streets, &c.—because it never does work 
so. It was to increase the adbesion of rubber on such surfaces 
that the chain was invented. As regards the difficulties and 
avnoyances of managing the chain, they are trifling. A quarter 
of an hour’s attention on the part of the driver in the morning 
when the engine is getting up steam will generally insure the 
chain working well for the day. Of course, when working over 
very bad roads indeed, shoes occasionally snap; but then the cost 
of repair is trifling, and can be done on the road. And on roads 
so bad as to cause the shoes to snap, I du not believe that rigid tired 
wheels would travel at all—i.e , they would jult the engine to pieces 
inamonth, The expansion of the rubber is not an objection. P have 
invariably found that when the tire is slackest the engine 
runs easiest, uses less steam, and the adhesion is ample. 
The slackness can be taken up by tightening up the chain 
if required. Messrs, Aveling and Porter further state that, 
if any complaint is made about the durability of the 
elastic tires, they are told that the rubber is tov hard, or “too 
soft,” or too thin. Any such statement I have made refers not to 
Thomsou’s solid ring tires, but to his licensees—Messis. Fowler, 
and Aveling and Porter’s engines, fitted with Aveling and Greig’s 
adaptation of them. I reiterate wy state ment that General Morin 
and Tresca give 30 per cent. as the ultimate adhesion of a rigid 
tired wheel on a good road. sf sentence was quoted verbatim 
from their report. A very simple calculation will show that an 
engine weighing 16} tons, drawing 80 tons on the level, is not 
developing more than from 17 per cent., if the road resistance 
was 60 lb. per ton, and the weight on driving wheels 12 tons, to 
25 per cent., if road resistance was 70 1b. per ton, and the weight 
on drivers ib tons, The truth probably lies between these limits. 
I will put against this performance that of an 8-horse power road 
steamer, Weighing, with fuel for a day’s work and water for twelve 
miles, 6 tons 16 cwt. 2 qr., with 5 tons 13 ewt. 2 qr. on the drivers 
which drew 34 tons up Granton incline, which varies from 1 in 18 
to lin 20. I will wind up by asking Messrs. Aveling and Porter 
to inform me of the name-of the person who has been employing 








one of their traction engines to do regular carter’s work, that is, 
carrying loads backwards and forwards regularly on some 





public roads, and doing its twenty miles a-day, the engine’ 


having been so employed for the last year, and being at the same 
work now. For if they can, I will at once traveb anywhere in the 
three kingdoms to see the engine, and they will do more for the 
credit of rigid tired traction engines, and their own in i % 
by giving such an instance, than by circulating reports calculated 
to injure an engine that can, and daily does, do better work 
than their own. 

I note by the ed that your correspondent ‘‘ R. E.” in his letter 
makes mention of the performances in the east of England of a 
traction engine provided with rubber tired wheels, This engine 
apparently performed well, except in boggy ground, when it had 
to be hauled along by an engine with rigid tires aud spuds on the 
wheels. May I ask if this engine was ove of Thomsou’s, or only 
provided with Aveling and Greig’s adaptation? I am also in a 
position to contradict another ot ** R. £.’s” statements abou: the 
tires of the Harrogate engiwe, as the chains were only taken off the 
engine for a few days, and I inspected the engine when they wee 
put on again, My visit must have taken place within a few days of 
“KR. E.'s,” as I went there on information given we by Messrs, 
Fowler’s manager that the tires of this engine were dreadfuily cut up. 
**Such a degree” of laceration arrived at was so smail as to be un- 
wor.hy of notice; I did not see a single tear or cut that pene- 
trated above one-eighth of an inch. The cause was evident 
enough; the engiue was overloaded. She had to take 14 tons 
up an incline of, I should say roughly, 1 in 13 (I did not measure 
it). This is too much for the reguiar work of an engiwe working 
on frozen roads with bare tires; fur if overloaded a slight slip 
takes place, and laceration is the result. Frum my above aescrip- 
tion of the perfect state of the surface of the tires of the Iludian 
engine, which was used quite as often with naked ures as with the 
guards on, I think I have shown that such laceration docs not of 
necessity take place, provided that reasonable care be taken. 

Rk, E. Crompton, Lieut. 





Srr,—It would be interesting and instructive to know what 
proportion of the power exerted by Thomson’s “road steamer,” 
when ploughing a level field in good condition, was expended on 
self-propuision, and how much on traction. ; , 

Perhaps some of your readers could furnish the information. 

ALBERT Kole. 

Turriff, N.B., 15th March, 1871. 





KITCHEN BOILEK EXPLOSIONS. 

Srr,—I would not trouble you with a second letter in reply to 
y ur correspondent ‘*Architectus,” especially as I fear that I 
sh ll have to reiterate to a great extent what I formerly ad- 
vanced, if 1 did not consider the subject of importance, vulving 
as it does the safety or destruction of both life and property. 
I will draw attention to a few points on which: 1 am at direct wsue 
with *‘ Architectus,” and I invite the judgwent of any competent 
engineer to decide between us :— ; 

First, that he has entirely mistaken the cause of these explosions 
in attributing them, as he does, to the sudden feeding of a bolier 
overheated for want of water, whereas they are caused by tue 
closing of both of the circulating pipes by frost. ihus, while the 
boiler 1s quite full of water, there is no escape possibie for any 
steam that may be generated by lighting a nre. 1 will now go 
further than my former pvusition, and say that there is nu authenuc 
instance on record of a kitchen builer exploding in the way he 
mentions, and that in the circulating arrangement in general use 
an explosion from such a cause is practically impossibie. Out of 
the thirteen domestic explosions which occurred during last year 
eleven were known to have been caused im the way | have 
described, and in the other two the cause, though not ascertained, 
was probably the same. } 

Secoudly—and your correspondent has merely contradicted me 
on this point - I hold that the »tand-pipe H in his diagram is far 
more likely to get frozen than either of the circulating pipes of 
the common arrangement, ior two reasuns: firstly, because it 
not, like them, fixed to the boiler itself, and consequently derives 
less heat from it ; secondly, because that while water is an eaceed- 
ingly good convector of heat it is a very bad conductor, so that, in 
a case (like the pipe H) where there is littie or no circulation 
possible, the heat will proceed but a very short distance alung it, 
or up it, even when it 1s vertically placed. Kxperience has taught 
me that in such a case the distance is much shorter than I shouid 
otherwise have supposed, whereas, where there 1s guod circulation, 
even the downcast pipe is but a few degrees below the temperature 
of the boiler itself; sv that, as 1 said before, if a fire be kept up 
constantly, freezing of the pipes is impossible, aud uo explosion 
has occurred when this has been done. 7 

Thirdiy, I am opposed to yuur currespondent as to the impossi- 
bility of his apparatus reaching boiling point. I hold tuat bog 
is likely to occur iu a very reasonabie period, when uo water 18 
drawn off and a good fire kept up, otherwise what is to become of 
the heat received, as but littie will be iost by rauiaueu, the 
apparatus being lagged or felteu? Is it nut ce:talu that bouing 1s 
but a question of tume, and, the pipe H being stopped, on eaplosion 
of the worst class is certain to follow? Did space peruat 1 would 
go intu another branch of the suvjcct, and suew why a boiler sul 
of water explode with far more terrible force tuan one nearly 
empty. In conclusion, I will remark tuat ** Archivectus 1s nut 80 
certain of the non-boiling of his contrivance as he protesses to be, 
or why dves he now propose a salety Vaive or column of meicury, 
which he did nut mentivn at first? The latter would be a very youd 
addition, but its employment in such a case would, I think, be 
objected to by the medical pruiession. 

1 have no interest in any invention to preven explosions, but I 
can recommend the ‘ bursting plate” as thoruu uly efticieut and 
trustworthy, but at the sawe tuue unnecessary if — that's the pons 
--one coulu depend on a constant fie being kc pt up Guring severe 
weather, Not AN A&KCHITACT. 

Castle-street, Bristol, March, 1871 


PIPE JOINTING, 

Srr,—I regret that Mr. Lochtie bas taken offence at my plain 
statement of facts. I wish tu be understood as stating tuat the 
joint which he sent to your paper as a new one—and he evideny 
believed that it was su—is an vid one; one not now used, as it was 
found wanting im the essentials uf » gved joint, and that iuasmuch 
as he did so, he has written without imtormation on tue subject, 

Mr. Lochtie must pardon me for nut advocating any wode vt pipe 
jointing. I admit that there are errors in the present system, vut 
he has offered no improvements. As he courts discussion on three 
sections of joints, 1 olfer atew remaiks. Fig. 1 1 wake wo represent 
a 5in. socket, with thiee-eighths of an inch icad joint, quite sutti- 
cient in every way fur a 4810, main pipe tor Waver or gus, ‘Luking 
his assertivns as good, that he has secu lewd juts iakeu oul, aud 
observed that oniy one inch of the lead was sect up, we have tuere- 
fore in a Sin, socket un inch of lead cauiked vetween tue side of 
the socket and spigut on top, and at the buitum of the sucke: Zin. 
of yarn well rammed home, we Lave thus the spigot well secured 
at top and bottom in a length of din, 

In Figs. 2 and 3 we have a quarier of an inch for yarn. I will 
not dwell on the difficulty of ramming home yarnin such a space, 
and with such a form as is shown in the drawings ; for argument’s 
sake, allow that it is done, we then have ouly 2in. of a bearing for 
the sp’ against Sin. in Fig. 1 on a main of 48in.! It wouid be 
rather I guess. But the fact of the cace is, an inch of the lead 
can hardly be set up in Figs. 2 and 3, and as the yarn cannot be 
rammed home in the smail space given, the rammed inch of lead 
is all there is to steady the joint. 

In conclusion, to use his own words, if Mr. Lochtie does not 
‘wish it supposed tuat he has a purpose tu serve of let.ing it be 
understood that he knows # thing ur two,” and that if bis chief 
desire is purely the advancewent-of science, and not notoriety, I 





would advise him not to place his name at the foot of his commu- 
nications, as he finds fants with others for doing so, PRIOR, 





ENGINES OF THE STEAMSHIP EVORA. 
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MADRID.—D. Jose Aucover, Editor and Proprietor of the “ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—WI.imer and Rooers, 47, Nassau-street. 








TO OORRESPONDENTS. 
o° We cannot undertake to return drawings or manuscripts; we 
to 


*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Letters addressed as below have been returnel to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from any one on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, Leeds; 
Mr. N. W. Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andreu’s-square, Edinburgh; Mr. H, Dexter, 7, New-street, Whitchurch; 
Mr. G. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. B. B. Julian, Evesham; Mr. @. Clayes, 
99, Ce'lingwood-street, London; Mr. R. Andrews, Stapleton-road, Bristol; 
Mesir:. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard ; 
T. Morley, Carlisle. 

Letters are lying in our publishing department for the undermentioned 
correspondents :—1. J., M. B., W. R., Pl6i, W. P., K., F. B., P237, 
J.M.W. On application a stamped, directed envelope is needed. 

T. M. L. (Ceylon).—Received £2 4s., subscriptions to THE ENGINEER to 
Midsummer, 1872. 

THETA.— The ice is too thin to sustain the weight, which may be made very 
considerable by using thick glass tubes. You forget the lever is weighted. 

MayFieLp (Hopwood).— Two letters received without signature. Send name, 
and the number you require shall be forwarded. 

P. B. E.—Yes, but you will sind it almost impossible to light your fire 
——_ put a long removable funnel on the end of the pipe to make a 

raught. 

H. O. (Helsingborgs).— Write to the secretary of the Aeronautical Society, 
John-street, Adelphi, London, Nearly all the treatises on the subject are by 
French writers. 

Asax.—The idea is byno means bad, and might, with care, be successfully 
worked out. You might submit the rnvention to such a firm as Messrs. 
Bailey, Albion Works, Salford, Manchester. ° 

J. H. W. K. (Amsterdam).—T7he number of the Aydon patent is 2661 (1365), 
of the Dorsett patent 176 (1868). We cannot tell you the number of the 
other ; it does not appear to have been taken out under that name. 

C. B. (Laussanne).—Thanks for the pamphlets. However suitable your system 
of permanent way be for light traffic, it is certain that it is quite unsuit- 
able for such traffic as that which is conducted on our principal lines. 

G. G. (Perran).—An india-rubber valve will work very well on its side if 
you hold it down in the middle and allow it to rise by its own elasticity, or 
it will work well as you have sketched it, provided the rise of the valve is 
kept very small, say three-sixteenths of an inch, by giving it a large area. 

G. D.—Thanks for your letter. Your plan, we fear, would not prove of the 
value you suggest. In the first place the mere reference to the drawings 
attached to a patent specification is by no means sufficient. A salient point 
is very often not illustrated in the drawings. Thusa man who, having 
consulted all the drawings and therefore, supposing he had secured himself as 
to novelty, would be sadly in the wrong very often. In the second place, the 
plan is impracticable, owing ta the enormous surface of the drawings. The 
drawings alone of the specification, with which we are familiar, would 
paper a large room. 

JupPITeR.— Your beam is not of the best form, but, assumivg it to be so, you 
may determine its strength by the following formula, in which W equals the 
breaking weight in tons at the centre, A the sectional area in inches of the 
bottom flange, D the depth in feet, L the span in feet, and C a constant, 


equal to 26. Then we have wHAxPx Cc. EX EX = 69°71 


tons. The beam would carry double this load uniformly distributed over 
it, or 138°42 tons. Your beam is absurdly strong for a mere lintel. Puta 
balk of timber instead. 

RRATA.—The author of the work ‘“‘Die Ventilations Maschinen der 
Bergwerke,” noticed in our last number, is Julius Ritter Von Haner, not 
Zul Ritter Von Hener. In our number for Feb 10th, Frearson’s patent for 
“* screws and screw-drivers” was stated as ‘* not with.” The con- 
trury is the fact. 





INSTITUTION OF NAVAL ARCHITECTS. 
(To the Editor of The Engineer.) 

Sir,—I shall feel obliged if you will allow me to call attention to an 
advertisement in your columns stating that the meeting of this Insti- 
tution d for Wednesday, March . 1 not take place, in 

q' of the opening of the Royal Albert Hall on that day by the 
Queen. Iam desirous that this change shall be made known as widely 
as possible, owing to the very large number of invitations to our meet- 
ings which have already been issued bearing the date in question. 

March 16th, 1871. C. W. Merririe_p, Hon. Sec. 











MEETINGS NEXT WEEK. 

Tue InstrruTion OF CrviL ENGINEERS.—Tuesday, March 21st, at 8 p.m. : 
1) “ Description of a Wrought [ron Pier at Clevedon, Somerset,” by Mr. 
ohn William Grover, M. Inst. C.E. (2) ‘‘ Description of Viaducts across 

the Estuaries on the Line of the Caledonian Railway,” by Mr. Henry 
Conybeare, M. Inst. C.E. 

Society oF ENGINEERS.—Monday March 20th, 1871, at 7.30 p.m. : Dis- 
cussion on paper read on ‘‘ The Machinery and Utensils of a Brewery,” 
by Mr. Thomas Wilkins. 

Royat Unitep Service Institution. — Monday, March 20th, at 
8.30 p.m. : “ On the i Education of Naval Officers,” by Capt. 
J. G. Goodenough, R.N. 





Tue EnGineer can be had, by order, from any newsagent in town or coun’ 
at the various railway stations ; or it can, if preferred, be supplied direct 


the office on the ing (paid in advance) :— 
Half-yearly (including double number) .. ..  «. lds. 6d. 
Yearly (including two doublenumbers) .. .. .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 

day eveningin each week. The charge for four lines and under is three 

shillings ; each line afterwards, ninepence. The line averages eight words ; 

blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

i. ishing department of the paper 

are to be addressed to the Publisher, Mi ld Riche; all other 


Tr. 
letters to be addressed to the Editor of Tae Enorneer, 163, Strand. 
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PUBLIC WORKS DEPARTMENT OF INDIA AND ITS REAL WANTS. 
Tur debatein the Houseof Commonson March 3rd, onthe 


subject of the proposed Civil Engineering College for India, 
pre, det fail to be productive of much good from the 


wholesome truths that came to light in course of the 
debate. The Department of Public Works in India, ex- 
pending its = millions annually, appears to be always in 
difficulties. civilian correspondents are always telling 


us that there is too much of the military element in the 





composition of the body. The military members of 
the department would very probably urge a similar com- 
plaint against the civil element. Mr. Grant Duff tells us 
that the supply of engineering talent has fallen short of the 
demand, and to make good the deficiency we are to have the 
Cooper’s Hill College. But such an institution is supposed to 
militateagainst all sorts of interests, both military and civil; 
and so we have protests from Royal Engineers, from civil en- 
gineers,and universities, Notwithstandingall this, however, 
we are to have the College, and this of itself in a national 

int of view is a t matter. The College, as a national 
institution, should supply a want long felt; and under 
proper auspices its merits will manifest themselves in spite 
of the opposition of all those private interests which are 
supposed now to be in jeopardy. The college will benefit 
British engineering science generally, and more especially 
that portion of it whose field lies in India ; but it is by no 
means certain that such an institution will meet the whole 
difficulties of the case. Judging from the speech of the 
Under Secretary, we should almost be led to imagine that 
India had drained England of the supply of engineering 
talent available at the old standard price, and that hence 
he had been compelled to raise his bid. It was more than 
hinted in the course of the debate that the civil engineering 
colleges in India had fallen short of the mark, and the 
remarks of some of the members conclusively showed how 
ill-informed they had been as to the excellent results 
attained by many men traiued at some colleges, and by 
natives as well as English, and by military as well as 
civil students. 

The real fact is that in the execution of any large engi- 
neering work a diversity of engineering attainment is 
called into play which we seldom see combined in 
apy individual. Some of these attainments are of a 
high order, and can be had by few, and others 
are purely mechanical. Under the Indian system 
all must be exhibited by the same individual, and 
all are purchased at the same price. It is no exception, 
but the rule, to see a highly educated and accomplished 
engineer intrusted not only with the conception and design 
of a large and important engineering work, but his whole 
time and energy frittered away in burning bricks aud 
lime. The late exposures at Allahabad form a striking 
instance in point. Sundry buildings, and the officers con- 
nected with their construction, were most severely criticised 
by a committee appointed by Government. It wasnotaques- 
tion of faulty design, butof bad foundationsand bad material. 
Neither the one nor the other was directly traceable to 
want of engineering skill ; but no one knowing the amount 
of responsibility concentrated by the Indian system in its 
engineers would be astonished that a failure should have 
occurred somewhere. There is a very large amount of 
talent at the disposal of the Indian Government in this 
country, and at the old price, and wanting as India is in 
the numerous substantial contractors at the disposal of the 
engineers of this country, of this element they must avail 
themselves if any satisfactory progress is to be made. A 
thorough reorganisation and redistribution of the work 
of the Department is of primary importance. It is not 
economy to train a man at great cost as an engineer, and 
then employ him as a canal revenue officer, as a brick- 
maker, and so on. 

If a separate branch of the Department of Public 
Works were organised to supply the place of the con- 
tractors available in this country for the supply of material 
and application of steam power and machinery to much 
work now so unsatisfactorily accomplished by the unskilled 
hand labour of India, progress, and substantial, would 
speedily manifest itself. Such a reorganisation would at 
once liberate for exercise in its proper channels the engi- 
neering talent already at the disposal of India, but now 
misapplied ; it would open the door to the large class of 
skilled artisans, always to be found in abundaace in Eng- 
land, who would not only consider themselves well paid at 
the lower salaries, but would far more efficiently perform 
many of the duties now so mercilessly thrust on the over- 
tasked engineer. Without some radical reform of this 
kind India will reap but half the benefit which the Cooper's 
Hill College will undoubtedly still be able to bestow. If 
this Department of Public Works—this trustee for an 
annual expenditure of £8,000,000—is still to remain inno- 
cent of steam power, of machinery, of cement, of glazed 
pottery, &c., of what avail to it will be the highly-educated 
engineers of Cooper's Hill? Bad bricks, bad lime, 
bad materials generally, and the waste of valuable 
time and money in producing them by so-called simple 
Indian appliances, to the exclusion of steam and ma- 
chinery, these are the chief items that run up the 
bills of the Public Works Department in India, and 
the causes of many of its failures. The remedy of this state 
of things lies in the organisation of a department recruited 
from the artisan classes of England, and for this India 
need not wait until Cooper’s Hill can send her its trained 
engineers, 


NAVIGATION OF THE GULF OF MANAAR. 


Tae success that has attended the efforts of M. De 
Lesseps to unite the waters of the Mediterranean and those 
of the Arabian Gulf, has had the effect of giving a stimulus 
to numerous undertakiugs similar in kind. Whatever geolo- 
gists and geographers may think about the matter, engineers 
and capitalists are rapidly ariving at the conclusion that an 
isthmus has no business on the face of the earth, or on the 
map either. It is true that it may form the immediate link 
between continents, or continents and their adjoining 
islands, but at the same time it constitutes an impassable 
barrier for ships proceeding to distant countries on either 
side of it. At the present day it is not sufficient to have 
two countries in connection, but they must be separated as 
well. The problem is solved by cutting through the 
isthmus in the first place, and bridging over the cutting in 
the second, A na must run across the tongue of land 
to provide for the water traffic, and a bridge must be thrown 
overthecanal forthetransport of theland traffic. Thusnative 
and foreign intercommunication will be established, and 
there will be at once a connection and a severance. That 
which has been accomplished on comparatively a small 





scale with our own railways and canals will have to be 
effected far more extensively, and with greater pretensions 
to magnitude, before some of the projects for severing the 
natural! features of the globe arrive at a practic! realisation. 
The proposed piercing of the Isthmus of Darian is au old 
story, and from the Jast accounts not a whit nearer the 
desired stage than when it was origwated. The discovery 
of the indispensable cafion, or gorge, through which the 
waters of the mingled oceans are to flow, is nut the certainty 
that has been predicted, although it has beeu stated by some 
to be actually in existeuce. Similarly, the schemefor uniting 
the Archipelago with the Adriatic has not yet got beyond 
that preliminary state which, while it promises everything, 
accomplishes nothing. Were Venice still the emporium 
of Europe, were she still the Queen of the Adriatic, 
as she once was, there might be a hope that her 
interests would conduce to the severing of the Corinthian 
isthmus. But, as it is, the undertaking would not benefit— 
at least not for some time—the giant nations of the world. 
It would not connect two oceans, but simply a couple of 
inland seas, and it is questionable whether in the preseut 
state of Greece there 1s sufficient tratlicto make the specu- 
lation remuuerative. But let the trade of the couutry be 
once developed, as it ultimately must be, and the isthmus 
will be erased from the map. 

Among other schemes of this character which have lain 
in abevauce fur some years, but which appear to have been 
drawn forth from the apparent oblivion to which they 
were consigned by the event alluded to at the commence- 
ment of our article, is one which very materially atfects our 
trade with India. It is nearly nine years since the 
question was entertained by Parliament, and a committee 
appointed to inquire into the schewe of cutting through an 
islaud in the Gulf of Manaar, so as considerably to abridge 
the leugth of the voyage to Calcutta for deep sea-going 
vessels. A glance at the geographical features of the pro- 
posed work will be of assistance in arriving at a clear com- 
prehension of the value of it with respect to our oriental 
traffic. The main land of India, near its southern extre- 
mity, is severed from the shores of the adjoining island, 
Ceylon, by Palk Straits. In the varrowest part of the 
channel which intervenes between the Gulf of Manaar and 
Palk Straits there are one or two islands and a long 
shoal about midway, called by the aucieut name of Adam's 
Bridge. This chanuel, which extends from Shoondradasy 
on the mainland to Mantotte in Ceylon, is navigable for 
vessels of a certain draught only,so that for others exceeding 
this amount it forms iu reality an isthmus. The project 
has now been revived, aud attention has again been diawn 
in Parliament to the necessity of pierciug through the in- 
tervening promontory, aud thus opening up a direct through 
route tothelong stretch of the Coromandel coast and the Gulf 
of Bengal. It is estimated that the saving in distance 
alone for vessels bound to Calcutta would amount to 730 
wiles. In addition to this important advantage the place 
of call would be shifted from a situation where there is 
little or nothing in the way of refreshment for the crews 
and passengers of ships, to one which abounds in provisions 
of all descriptions, exceedingly well adapted for the con- 
sumption of voyagers. It appears that, imperfect as the 
existing age is, the ships which are able to navigate it 
have inc in numbers to such an extent that they now 
carry two hundred thousand tons instead of seven thousand 
which composed the whole of the traffic forty years ago. 
This is quite sufficient to indicate that, were increased 
facilities for navigation afforded between Ceylon and the 
mainland, there would undoubtedly be a considerable 
augmentation in the annual tonnage of freight. The value 
of the new route would probably be enhanced in the 
course of time, when sailing vessels give place to steamers— 
a contingency that must happen sooner or later to all ocean 
going ships. 

When a project of the kind is mooted the first point to be 
settled is the party upon whom should devolve the construc- 
tion of the work. In the present instance it has been broadly 
stated that the Indian Government ought to take the 
matter in hand, as the site of the proposed undertaking 
lies within their territory and jurisdiction, and moreover 
the result of the scheme would tend most unmistakeably 
to the advantage of theirdependency. On the other hand, 
the Indian Government have many large and important 
works already in progress, which tax to the utmost their 
resources, and they in consequence do not feel themselves 
at liberty to commence others which are not so immedi- 
ately connected with the country as those they are now 
engaged in. Is the werk to be done by Govern- 
ment or by a company? As the former do not 
seem inclined to move in the matter, it may be pre- 
sumed that if the work is done at all, it must be by the 
same means by which so many great engineering projects 
have been carried out, namely, by private enterprise. 
Assuming this to be the case, the next consideration is, 
what will it cost and what return is it likely to yield on 
the capital expended? As to the prospective benefit that 
the opening of the channel will confer upon European or 
Indian trattic, that is a matter which in the abstract does 
not concern acompany. Their only inducement to under- 
take the execution of the work is the probability of its 
eventually proving a remunerative concern. The cost of 
the entire work has been estimated at about ninety thou- 
sand pounds ; let us put it ata hundred thousand. This 
sum is a mere trifle when weighed in the balance with the 
expenditure upon some of our home contracts. We are 
so accustomed now to deal in millions that anything below 
one million is thought nothing of. There could not be the 
slightest difficulty in raising so small an amount provided 
capitalists were tolerably certain of the financial success of 
the speculation. How then is the paying part of the under- 
taking to be provided for? In a manuer similar to that 


which insures an annual revenue to the proprietors of the 


Suez Canal. All ships drawing more than a certain draught 
of water, which are now compelled to circumnavigate the 
island of Ceylon, would, in the event of the new route 
being opened, be able to pass through the channel and 
thus save over 700 miles in their voyage to and from 
Calcutta and other places situated in the Gulf of Bengal. 
For this pent ead reduction in the length of their 
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voyage they would be willing to make some return in the 
shape of a toll, and there is very little reason to doubt 
that, considering the comparatively insignificant amount of 
the capital required, the whole of the tolls would suffice to 
pay avery handsome profit. Experience has invariably 
shown that increased facility for traffic, whether of goods 
or passengers, is always attended with a commensurate 
increase in the traffic itself. They mutually act and react 
upon one another. The deep water channel cut through 
Adam’s Bridge would very much exceed in lateral dimen- 
sions the Suez Canal. Indeed, it is now well known that 
it is only a question of time and money when the latter is 
to be both deepene! and widened. The first great object to 
be accomplished was to prove that a navigable canal could 
be cut from one shore t» the other. That being now satis- 
factorily demonstrat-d, the affair can be takeu in hand «nl 
completed in the mipner so great a work fully deserves. 
No means should be spared, whether the agent is the 
Government or a compauy, to reduce to a mivimum the 
length of the voyage from our own shores to those of 
India. The piercing of the Isthmus of Suez is the first 
step, and the cutting through of Adam’s Bridge ought to 
be the second. 
STEAM BOILER INSPECTION. 

Ty our impression for February 3rd we sketched a system 
of Government control over the use of steam boilers | 
which appeared to us to be exempt from many of the ob- 
jections hitherto raised against Government control of any 
kind, It will be remembered that we suggested that every 
boiler should be worked under a Government licence, this 
licence to be renewed every year, and to be obtainable only 
on the production of a certificate from an inspector, who 
must himself hold a certificate of competency from the 
Government ; and we pointed out further that persons 
eligible for the possession of such certiticates must be either 
the members of some respectable boiler assurance associa- 
ation or company, the partners in a respectable firm of 
mechanical engineers, or persons of fair education, who 
thought proper to qualify themselves for the work of boiler 
inspection, and satisfied the powers that be that they were 
so qualified by submitting to some test of efficiency at the 
hands of the Government. We have thought over the 
scheme since, and we are satisfied that, although not free 
from such objections as may be brought against any 
scheme the details of which are toa limited extent liable 
to abuse in the hands of dishonest men, it is nevertheless 
the best possible solution of a great and acknowledged 
difficulty. That it has apparently given satisfaction we 
gatber from the fact that up to last week we received not 
one letter dissenting from our conclusions, and it is hardly 
necessary to state that Tne Encineer includes among its 
correspondents not a few who are prepared to take us to 
task at a moment’s notice if we are caught tripping. Last 
week, however, we received a letter from Mr. Tonge the 
secretary of the Manchester Steam Users’ Association, 
not intended for publication, but very courteously 
pointing out that the scheme we have referred to 
would not answer, and enclosing 2 copy of the monthly 
report of the chief engineer, Mr. Lavington Fletcher, 
in which certain words were marked, as going to 
show that independent inspection, or in other words the 
inspection of any one but the trained engineer of a boiler 
assurapce or steam users’ company, would be inefficient—at 
least, this is how we understand Mr. Tonge’s letter. Owing 
to the pressure of other matters we were unable Jast week 
to notice Mr. Tonge’s communication. We beg to assure 
him that our apparent negligence did not arise from want 
of interest in the subject, or because we did not attach 
sufficient importance to his letter. On the contrary, we 
have read the cases to which he has called our attention 
with great care,and we venture to submit that they support 
our arguments instead of refuting them. Our readers 
shall jude ; and to this end we propose to reproduce a 
considerable portion of Mr. Fletcher’s report. The first 
case marked for us by Mr. Tonge is neaded 

THE TriaL OF Two BoIlLeR OWNERS FOR MANSLAUGHTER, 

No. 36 Explosion.—In the report given last month on this explo- 
sion, which occurred in Liverpool on Tuesday October 4th, killing 
four persons and injuring four others, it was stated that the owners 
of the boiler had been committed for manslaughter. Since then 
they have been tried at the recent Liverpool Assizes, and a brief 
reference to the proceedings at the trial, as well as to its issue, 
may not be uninteresting. The facts of the explosion, as it will 
be remembered, were briefly as follows :—A little boiler, old, 
second-hand, and worn out, reduced in places to little more than 
the thickness of a shilling, worked at a pressure of 60 Ib. to 70 Ib. 
on the square inch, and, set in the midst of a number of dwelling- 
houses, burst, spreading death and destruction all around, in con- 
sequence of which the owners, as already stated, were committed 
to take their trial at the assizes for manslaughter. The case, as it 
frequently happens at the trial of boiler owners for manslaughter 
consequent on explosions, broke down in the prosecution. The 
grounds for this, in this instance, were as follows :—About six 
months before the explosion the owners, as stated in the last 
mouthly report, had directed a fitter in their employ to make an 
examination of the boiler. In consequence of this he had got in- 
side it, but had not passed through the external brickwork flues 
to examine the plates externally. Yet he had assured the owners 
that the boiler was all right, and would last them their lifetime. 
The judge, without any proof whatever, assumed that the fitter 

was a competent boiler inspector, and therefore decided that the 
owners had discharged their duty, had freed themselves from all 
responsibility, and should be at once acquitted. One of the jury, 
who was a boiler owner, rose and protested that such an examina- 
tion as that made by the fitter was worthless, and was in fact no 
examination atall. But thisdid not influence the judge’s decision. 
He considered the owners had deputed their responsibility, and 
thus exonerated themselves, The parents of two of the children 
who were struck down and killed in their own bedroom by the ex- 
plosion of this old and worn out boiler, as well as the mother of 
the lad who was killed in the works, although they did not wish 
that the owners of the boiler should have been submitted to 

unishment, yet felt that such a view of the matter as that taken 
by the judge was eminently unsatisfactory, and it is thought that 
this dissatisfaction must be shared by all who hope that good may 
arise from the committal of boiler owners for manslaughter. It is 
thought that the view of the matter taken by the judge, viz., that 
a boiler owner may shirk the responsibility of working a bad 
boiler simply by hiring some incompetent man to inspect it, is 
most mischievous, and renders the position of all those living near 
boilers, more especially in crowded Teoalitien, more unsatisfactory 
than before. This explosion and trial are of special interest from 


the light they throw on the important subject of steam boiler legis- 


dom should be inspected, a registrar being appointed to see that 
this is done, leaving it optional with the boiler owner to select any 
one as an inspector he may think fit, and allowing Gy one to con- 
stitute himself a boiler inspector. This explosion shows that such 
a system would be worse than useless, The boiler in question had 
been inspected and pronounced sound, but yet burst with the most 
disastrous consequences six months afterwards, Such a system 
might lead to the expenditure of about a quarter of a million of 
money per annum for the purchase of csvtdlloaten, but it would do 
nothing to secure their integrity, so that it would lead to an in- 
discriminate scramble for the money, and an indiscriminate issue of 
worthless certificates. In fact, inasmuch as a licence could be pro- 
cured on the presentation of a certificate, while certificates could 
be purchased from any one styling himself au inspector, it would 
simply amount to a legalisation of bad boilers. As the view is 
somewhat generally entertained that the simple enforcement of 
irspection would be all that is needed to prevent boiler explosions, 
it is trusted this reference to the history of the Liverpool explosion 
and trial wili not be thought uninteresting at the present juncture, 

We are very willing to graut that, far from the foregoing 
report being uninteresting at this juncture, it is extremely 
ivterestiug in ove sense; but it is not interesting at all in 
the sense that it refers to our proposal. We never for a 
moment advocated indiscriminate inspection, and it is cer- 
tain that according to our scheme the fitter in question 
would never have ootained a certificate of competency from 
the Government. It may be that “some” have recom- 
mended that every boiler should be inspected, leaving the 
choice of inspectors an open question; but we are not of 
the “some,” and we are quite prepared to maintain that 
such a system would “be worse than useless.” We have 
uever written a line to the contrary, and we jare therefore, 
we confess, unable to say why Mr. Tonge should have 
specially marked thiscase with two heavy black lines down 
each page of the “ Report” to draw our attention to it. 
The next case is apparently not so important, inasmuch as 
it has only one black line down the major portion of it. 
Near the end there are two black lines, and part of this we 
italicise. The extract in full runs thus :— 


THE COLLAPSE OF A FURNACE TUBE FROM WEAKNESS. 
No. 43 Explosion, by which one man was killed, occurred at 
half past eleven o’clock on the morning of Thursday, October 
27th, ata mine. The boiler was of the Cornish class, having one 
furnace tube, in which the fire was placed, running through it 
from end to end. The length of the boiler was 36ft., its 
diameter in the shell 6ft., and in the furnace tube 3ft. 8in.; 
while the original thickness of the plates was three-eighths of an 
inch, both in the shell and tube, the load on the safety-valve 
being at least 501b. The boiler gave way in the furnace tube, 
which collapsed from one end to the other, and also severed 
transversely, the crown flattening down, and the bottom rising up 
till they met togetber. On the occurrence of these fractures the 
shell, with about 10ft, of the furnace tube, was lifted from its 
seat, and hurled backwards to a distance of about 80 yards, while 
the front end of the boiler with another part of the furnace tube 
was thrown in an opposite direction, and one of the attendants 
killed. he cause of the explosion is one of which numerous 
illustrations have already occurred. The furnace tube, though so 
long and so large, as well as so thin, was not strengthened as it 
should have been, and as all well constructed boilers are, eiyher 
with flanged seams, encircling hoops, or other suitable appliances 
for preventing collapse, in consequence of which the furnace tube 
was not adapted for working at more than half the pressure at 
which the safety valves were loaded, so that it collapsed merely 
from weakness. In addition to the structure of the furnace tube, 
it may be stated that, although the original thickness of the tube 
appears to have been three-eighths of an inch, it was found, after 
the explosion, to be little nore than five-sixteenths in some places, 
or than a quarter of an inch at the point of fracture. 1t may 
perhaps be pointed out that this was not the first explosion to 
which this boiler gave rise. The furnace tube had collapsed about 
five years before, when it was taken out and replaced by an old 
one, which had to be repaired and lengthened by about eight feet 
to make it fit the boiler. It was this reuewed furnace tube from 
which the second explosion, now under consideration, sprung. It 
should perhaps scarcely pass unnoticed that the safety-valve 
arrangement was by no means satisfactory, The boiler from 
which the explosion sprung was one of a series of three, each 
boiler having « single safety-valve, so that there were three in all. 
They were so loaded, however, that one of them usually did all 
the work, while at the time of the explosion the boiler fitted with 
the working safety-valve was laid off, so that the other boilers 
were left to their own resources. Precise information could not 
be obtained as to the condition of the safety-valve on the exploded 
boiler, but it was significantly stated by the engineman that it 
was ** loaded,” which, on inquiry, appears to have meant that 
there was a piece of chain, brick, &c., on the lever, in addition to 
the ordinary weight. No. 2 safety-valve had a quarter of a 
hundred weight hung on to the end of the lever, in addition to 
the ordinary ball, which brought the load per square inch up to a 
little above 50lb. These irregularities, which would have been 
corrected on a system of tent inspection, very probabl 
hastened the explosion, though the main cause, as already stated, 
may be taken to be the weakness of the furnace tube. At the 
inquest no light whatever was thrown upon the cause of the 
explosion. The day and the night enginemen gave evidence, both 
having been present when the furnace tube collapsed. The day 
evgineman stated that the boiler had burst five years before, after 
which it had been thoroughly repaired, Although he had 
examined the shell and furnace tube of the boiler since the recent 
explosion, he could not in any way account for it. He was sure 
there was plenty of water in the boiler, having tried the gauge 
taps but ten minutes before the explosion. He had no apprehen- 
sion of danger, otherwise he would not have remained near the 
boiler. The coroner stated that they were as far off as ever from 
the cause of the disaster, and suggested an adjournment for other 
evidence. The jury, however, considered this unnecessary, and 
proceeded to examine the other engineman. He also stated that 
there was plenty of water in the boiler at the moment of failure, 
and that he was sure of this, as he had tried the gauge cocks 
himself. He was quite unable to account for the explosion. He 
had attended the boiler for twelve years, and, excepting when it 
exploded about five years since, it had always worked well. The 
jury brought in the usual verdict of ‘‘ accidental death,” merely 
adding that the cause was the bursting of aboiler. This explosion 
end inquest are both suggestive. Here was a boiler bursting 
clearly from the weakness of the furnace tube. Yet it is stated 
that the attempt was made, as usual, to attribute the disaster to 
shortness of water, and thus to exonerate the boiler maker at the 
expense of the boiler minder. This explosion occurred in a county 
in which the furnace tubes of boilers are constantly collapsing, 
whereby life after life is sacrificed, and though so much has been 
said and written upon the necessity of strengthening furnace 
tubes either with flanged seams, encircling hoops, or other appro- 
priate means, yet these simple precautionary measures are persis- 
tently neglected, while at the inquest consequent on the explosion 
under consideration the coroner had to state that they were just 
as far from ascertaining the true cause of the catastrophe as ever, 
and the jury pronounced the disast be ‘“‘accidental.” These 
facts plainly show that nothing will avail for the prevention of ex- 
plosions but the enforcement of competent inspection of law, and, 
further, that any system of inspection founded on a local basis will 
be altogether inadequate for the public safety. 














lation, now before Parliament. It has been recommended by some 
that Parliament should simply enact that every boiler in the king- 


Here Mr. Fletcher's views are to a certain extent precisely 
dentical with ourown. A “competent inspection by law” is 





the one thing needful, but we confess we cannot see why a 


systemof inspection “ founded ona local basis,” which means 
of course the use of a local inspector, should not be quite 
efficient and satisfactory. Everything would depend on 
the character and efficiency of the inspector. Does 
Mr. Fletcher mean to assert flatly that because a man lives 
in a given district he must therefore as a consequence be 
incompetent to inspect the boilers in that district? If he 
does, we have no hesitation in saying that he not only 
writes nonsense, but must know that it is nonsense. If 
he does not mean this, what then does he mean by the state- 
ment that any system of inspection “founded on a local 
basis will be altogether inadequate for the public safety?” 
Does not Mr. Fletcher inspect boilers in his own district, 
and prove perfectly competent to the task? Why should 
not others do so ? 

The case next marked is very long and not very rele- 
vant to the matter in hand, so we pass it by. The last 
in the report, bearing Mr. Tonge’s marks, is ruled with 
two black lines, and ruus as follows :— 

AN EXPLOSION SHOWING THE WEAKNESS OF HAYSTACK BOILERS, 
AND THE USELESSNESS OF INCOMPETENT INSPECTION. 

No. 49 Explosion, by which one person was killed and five others 
injured, oceurred at three o’clock on the afternoon of Friday, 
December 16th, at a colliery. The boiler was of the old-fashioned 
balloon orhaystack form, fired externally. Its height was about 11ft. 
Yin., its diameter in the largest part 13ft. 6in., and at the bottom 
12ft., though it should be explained that the boiler was so rent, 
and the fragments so distorted, that it was impossible to take 
dimensions very precisely. The thickness of the plates varied 
from five-sixteenths to three-eighths of an inch. The boiler was an 
old one. Twenty-three years ago it was re-bottomed, after which 
it lay idle to within a month of the date of explosion. The 
manner in which the boiler failed is not easy to describe, as the 
rents were so irregular, and the fragments so distorted, but it may 
be stated generally that the boiler was divided vertically into two 
sections, one of them being much larger than the other, while the 
bottom appears to have been driven downwards, though not torn 
away from the cylindrical sides. The larger of these two fragments 
was blown upwards, and dashed against the chimney, the upper 
portion of which is dismantled. In arriving at the cause of this 
explosion the pressure of steam is an important consideration, 
but this could not be arrived at with precision. An officer of the 
Association visited the scene of the catastrophe, but could gain no 
information as to the size ef the weight upon the safety-valve 
lever, and was told it had not been found since the explosion. It 
was stated that the safety-valve would blow off ata pressure of 
121b., but that the steam would rise to 13 lb. when blowing off 
vigorously, while it was given in evidence at the inquest that the 
steam had been seen to blow off very strongly not long before the 
boiler burst. Accepting the pressure at about 131b. per square 
inch, the load upon the bottom of the boiler would amount to 
about 100 tons. The bottom, in addition to being arched, was 
strengthened by four stay rods, tying it to the crown, the rods 
measuring an inch and a quarter square. Two of these rods had 
drawn the cotters completely through the stirrup straps, but the 
other two could not be found. Possibly the cotters had been taken 
out and not replaced, which is too frequently found to be the 
case. At all events, whether this be so or not,'it appeared that the 
bottom had been the part that gave way in the firstinstance. The 
boiler was clearly unfit forthe pressure to which it was subjected, 
and it is thought the explosion may be fairly attributed to the 
weak shape of the old-fashioned balloon or haystack boiler, or, in 
a word, to general malconstruction. There is a circumstance in 
the history of this boiler which should not be passed over in 
silence. ‘The owner of the boiler, on re-starting it after it had 
lain idle and without a roof over it for twenty-three years, had it 
inspected by two engineers. Jn consequence of these inspections 
the owner was advised that the boiler was safe at a pressure of 
20 Ib., one of the engineers saying he would not be afraid to sleep 
on it at a pressure of 25lb. On the strength of these representa- 
tions the owner set the boiler to work, when, within a month, it 
burst, as just described. At the inquest, the jury found that ‘‘no 
blame attached to the proprietor, as he had employed competent 
men, who, however, had done their work in a careless manner.” 
This explosion, like No. 36, that occurred at Liverpool, and was 
referred to in the early part of this report, shows the worthless- 
ness of incompetent inspections, and corroborates the view that 
any general system founded on the principle of indiscriminate 
certificates would not only be useless but mischievous, and quite 
inadequate to the public safety. 

We are quite of one mind with Mr. Fletcher that any 
system of inspection founded on the practice of granting 
indiscriminate certificates would be not only useless but 
mischievous, and we wish Mr. Tonge to understand that we 
never proposed anything of the kind. Hitherto the work 
of inspecting steam boilers has remained to a certain ex- 
tent a monopoly in the hands of certain individuals. That 
the work has been thoroughly well done in most cases we 
know from personal experience in the manufacturing dis- 
tricts. But it is absurd to suppose that the moment a user 
of steam power calls in other assistance than that to be 
had from a boiler assurance or inspection company he 
makes a fearful mistake. The “arte and misterie” of 
boiler inspection is not difficult to master; it is, on the con- 
trary, very easily learned, and there is no reason why it 
should uot be learned and practised by hundreds of engi- 
neers in our manufacturing districts. Nothing is more 
easy than to quote one or two or half a dozen cases such 
as those we have reproduced; but Mr. Fletcher should not 
forget that he has taken no cognisance of scores of cases 
in which explosions are avoided by the advice of engineers 
who have nothing whatever to do with boiler assurance 
companies. Mr, Fletcher’s own experience, great as it un- 
doubtedly is, ranks as nothing when compared to the 
accumulated experience of the boiler-makers aloue of this 
country; and the way in which his report is drawn up 
tends only to make people believe that he thinks that no 
safety can be had beyond the pale of a boiler assurance 
or steam users’ association. is style is straighforward 
enough, but it is injudicious, and lacks evidence of 
tact. The work Mr. Fletcher has cut out for him- 
self is too hard for him. He will never succeed in 
persuading us, or the general public, that it is not 
possible to obtain good inspection from local engineers, 
or that every one setting up to be a boiler inspector on 
his own responsibility must be incompetent or dishonest. 
If Mr. wy will once more read what we have said on 
the matter he will see that we propose that no certificates 
regarding the soundness of any boiler shall be accepted by 
the Government except from persons who have proved to 
the Government that they are honest and competent. It 
remains for Mr. Tonge and Mr. Fletcher to show that 
such honest and competent men cannot be had by the hun- 
dred, who for a reasonable fee will give perfectly reliable 
reports as to the condition of boilers they may be called 
in to inspect, 
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A Digest of Facts Relating to the Treament and Utilisation of 
. By W. H. Corrrenp, M.A.M.B. (Oxon). Prepared 

for the Committee of the British Association. London : 

Macmillan and Co. 1870. 

In this valuable addition to our scientific books of reference 
the author gives a succinct history of the treatment of 
sewage and of the sanitary condition which has character- 
ised our towns and villages for the last thirty years. It is 
impossible to peruse the volume before us without being 
forcibly struck with two especial circumstances : the one 
is, that such a state of affairs as the author describes could 
ever have existed ; and the other, that in many localities 
little or nothing has even now been effected in the way of 
curing, or even mitigating, the evils brought about by the 
lack of sanitary laws. There are still towusin which there 
is no local government, no one responsible for the sanitary 
or moral welfare of the inhabitants, and in which there is 
not the slightest accommodation of any description what- 
ever provided for the deposition, much less for the removal, 
of sewage and refuse. Referring to the various reports of 
the medical officer of the Privy Council, the author 
observes, “ In the seventh report, 1864, we find that at Sea- 
croft it is the practice to throw everything in the shape of 
sewage, garbage, refuse, and even solid excrement, iuto the 
highway, on to the green or the adjacent midden heaps, or 
into a ditch, if such be handy.” Instances of this kind 
might be multiplied, and among the number of places 
so circumstanced, Penzance and many other towns 
might be quoted. Is it matter of surprise that such 
neglect and contempt of those precautionary measures 
which alone can insure the presence and continuance 
of public health should be punished as it deserves? 
Is there to be no difference in the hygienic condition of 
the well-sewered and well-drained town, aud of those in 
which every rule and regulation that science or 
prucence dictate is openly aud defiantly set at 
baught? Experience and statistics demonstrate that there 
is a fatal difference between the two cases. Although no 
town, however vigilantly and skilfully its sanitary work 
may be done, can hope to be altogether free from sickness 
and disease, yet when epidemics do bieak out among the 
inhabitants, they do not rage with that virulence that marks 
the steps of disease in districts where there is an utter 
absence of any system of sewerage or drainage. This dis- 
tinction is now universally recognised by all those who look 
beneath the surface for the origin of events, and to whom 
the effect is the clue to the cause. Instead of attributing, 
as formerly, the outbreak of any sudden epidemic to an 
especial and direct manifestation of divine agency, men of 
well-balanced and reflective minds endeavour to trace the 
evil to its source, and to accomplish its removal by the 








exercise of those powers and faculties, which have been 
bestowed upon them for the preservation of themselves | 
aud of others. The true origin of cholera, fever, aud pes- | 
tilence will always be found in a defective and polluted | 
water supply, contaminated wells, infected streams, imper- 
fect ventilation, unemptied and overfiowing cesspools, and | 
in a total disregard for every precaution and measure that | 
conduce to health, morality, and self-respect. Whether | 
owing to wilful neglect, or to sheer idleness or carelessness, 
the tact is indisputable that the lower classes of the com- 
munity cannot be trusted to manage and superinteud their 
own sanitary arrangements. lt must be done for them, 
and that system which allows of the proper surveillance 
being exercised with the least annoyance to themselves 
and others, and without possessing any dangerous or offen- 
sive features, will be the one which will ultimately be gene- 
rally adopted. 


The first improvement in connection with the disposition 
of excrementitious matter cousisted in the attempt to make 
the receptacles or cesspools watertight. We say attempt, 
for it is exceedingly doubtful if there is such a thing as a 
perfectly watertight cesspool; at any rate, in the wajority 
of instances where they exist it is a common occurrence to 
find the wells—which by some apparent fatality are in 
their immediate vicinity—polluted to a degree that renders 
their contents at all times a slow, and frequently a very 
quick poison. When viewed in a purely theoretical liyht, 
nearly all the methods of dealing with the collection and 
removal of sewage, either actually in use or proposed, are 
capable of being employed without detriment to the 
public health. But, unfortunately, between this theoretical 
view and the practical one there is an immense gap. 
If the cesspools could be preserved in a perfectly water- 
tight condition, there could be no such occurrence 
as a literal interchange of contents between them 
and the wells in their neighbourhvod. If it were 
possible to prevent people using them as sewers as well as 
cesspools they would never overtiow. If the proper quantity 
of ashes or other dry refuse were always mixed with their 
contents, and if they were regularly emptied they would 
constitute little or no nuisance. No matter how thoroughly 
the midden-pit and cesspool principle might be cariied out, 
it could never fail to cause a great deal of annoyance and 
offence, which would be almost intolerable to any who had 
been accustomed to our London system. There are two 
methods of dealing with theremoval of sewage otherthan by 
water carriage which have been proved beyond a doubt to 
be able to pay their expenses under certain circumstances. 
These circumstances will be found to include—first, the 
proper care and attention necessary to put the principle 
into practical operation; and, secondly, the restraining of 
it within its legitimate limits. The methods alluded to 
are the “pail and the dry earth methods.” Mr. Corfield 
observes of the former :—‘ The advantage in a commercial 
point of view of the pail or tub system over the midden 
system is that it produces a valuable manure, which can be 
made, as at Salford, to pay more than the cost of collecting 


it. It is the system which has answered so well in Chiva 
and Japan for so many centuries, and which has prevented 
those countries from being now barren wastes. But it is 
one which accords in no way with modern ideas of cleanli- 
ness, and which could never be introduced into the better 


| what their hobby has already accomplished, aud would act 





lasses of any town.” Moreover it fails to yield a remu- 


nerative return when applied to large cities, as has been 
proved in Glasgow, where the cost of removal amounts to 
£27,000, and the estimated value of the stuff removed to 
only £18,000, thus leaving £9000 to the bad. The other 
method which has been placed in the same category as that 
just considered is the well-known “dry earth system,” a 
method which has unquestionably been of great value in 
many rural districts, in schools, barracks, hospitals, camps, 
prisons, and other localities in which a direct personal sur- 
veillance is readily maintained. This latter condition is 
imperative, as iu order to deodorise a given quantity of 
sewage matter, there must always be applied a given 
quantity of dry earth of the pruper quality. Unless these 
conditions are fulfilled the method will not work as it can 
and ought to do. It is also essential that uo slops or liquid 
refuse of any kind should be permitted to mingle with the 
contents of the dry earth closet. 

Respecting the reported success of this method at 
Wimbledon, our author affords some particulars which 
tend to prove that the success was not so unequivocal as 
many supposed it to be. In fact, the same statement made 
with regard to the use of the pail system in Glasgow, ap- 
plies to the dry earth method in all those instances in 
which it is carried beyond its proper sphere of action and 
utility. The deodorisation of the camp was by no 
means perfect. It was strongly suspected by sume that 
there was a close connection, iu the year 1868, between the 
prevalence of the diarrhea which broke out there 
and the “stench” given out by the closets. It must be 
borne in mind that it is not an easy matter to obtain in 
every district the quantity and quality of earth necessary 
to deodorise the sewage of a large resident or migratory 
population. Without adducing any other reasons, this 
one is alone more than sufticieut to demonstrate the ab- 
surdity of the idea of applying this plan of treating sewage 
to a city of the dimensions and population of the metro- 
polis. Wemay here quote our author with advantage. 
“The quantity of earth required in the case of towus 
would be too great. With regard to this point Dr, Trench 
states, in his evidence before the Rivers’ Pollution Com- 
missioners, that Mr. Bateman has calculated ‘that for 
London the amount of soil required will be 2,000,000 cubic 
yards a-year, which would necessitate the digging of 200 
acres to the depth of 6ft., or 400 acres 3ft. deep every year. 
The amount required in Liverpvol, calculated in the same 
ratio in population, would ‘be 400,000 cubic yards, or the 
diggivg of forty acres to the depth of 6ft., or eighty acres 
to the depth of 3ft.’” It is scarcely necessary to allude to 
the cost that the transport of this amount of earth into 
the city and out agaiu, increased by the sewage it had 
deodorised, would entail upon the ratepayers. It 
may be vriefly summed up that this method is appli- 
cable to the case of small rural districts and limited 
communities in which official superintendence can be 
enforced, and that in such instances it may perhaps pay its 
expenses; but that it is in every sense utterly uusuited to 
the requirements of the inhabitants of all large cities, The 

romoters of the dry earth system should be content with 


wisely in endeavouring to perfect their arrangements for 
applying the method upon its present scale of magnitude, 
rather than to indulge in dreams of extension, which will 
destroy the little good the system is capable of effecting. 
In the fifth chapter of Mr. Corfield’s volume we are in- 
troduced to the subject of the removal of sewage by water 
carriage. What the earth is in the case of the dry closet 
system so is water in that of the water-closet, with sume 
additional advantage in its favour. It is true the quality 
of the water is not of much consequence, but there must be 
a certain quantity available fur the purpose. Again, when 
once the sewers and drains have been made the water traus- 
ports itself to the sewage, aud theu conveys the sewage with 
it.to the nearest outfall. 1n point of freedom from uuisance, 
and all offensive and injurious features, there is no system 
that can for a moment compare with it. There is evidence 
to prove that in one or two cases the employment of water- 
closets has not been attended with success. But upon in- 
vestiyating the reason it has invariably been discovered 
that the water supply has been scanty and defective, the 
water-closets badly constructed, and ill-adapted on that 
account for the lower classes of people, who are not re- 
markable for cleanliness, or eveu for the desire of it. 
Whatever system of sewerage may be adopted for the lower 
orders, it is imperative that some personal supervision must 
be insisted upon by the local authorities. But the 
supervision which is required in the one method is 
a mere trifle to that which others demand. It is 
nothing for au iuspector to make a periodical visit for 
the purpose of giving a look at the water pipes, cocks, 
aud closet arrangements, but it is something for 
a scavenger to make his regular rounds attended by the 
nuisance that the emptying of privies and cesspools must 
inevitably curtail. There are very few towns of any 
importance in which the large hotels aud best houses are 
not furnished with water-closets. This is quite sufficient 
proof that the water carriage system is estimated 
at its proper value whenever cleanliness and comfort are 
the objects to be attained. Oue great and valuable feature 
attending the introduction of the water carriage system, 
is that the towns in which it bas been even latterly 
employed have at once experienced a decrease in their 
death rate. Cardiff, Merthyr Tydtil, Macclesfield, Croydon, 
and other places are examples in point, although the ques- 
tion of the utilisation of sewage by irrigation has, no doubt, 
hadsome influence inthelast mentioned lucality. It doesnot 
follow that the simple fact of the water carriage method 
being adopted in any town will insure immunity from 
fevers, diarrhoea, diphtheria, and other diseases. Much of 
the real value of this system depends upon the measures 
which are taken to deal with the sewage after its removal 
from the vicinity of human habitations. While the water- 
closet arrangements may be perfect and the house drainage 
in first-rate order, the sewers may be defective and the 
outfall, the nearest stream. ‘The pollution of streams by 
causing them to be the receptacles of the whole sewage of 
a town, and the consequential outbreak of fevers and sick- 





ness, is no argument against the water carriage principle, 


In Chapter VII. the reader will find the sanitary aspects 
of the water carriage system very will discussed. 

As may be expected, the author draws nearly all his 
information respecting the utilisation of sewage trom the 
reports of the Rivers Pollution Commissivners, In 
various articles which have appeared in our leading 
columns from time to time regarding this all-important 
subject, the salient facts and conclusions arrived at by the 
experiments of these gentlemen have been placed before our 
readers, It is unnecessary, therefore, to recapitulate them, 
the more especially as they corroborate to the fullest 
extent the views we have always entertained and the 
opinions we have constantly expressed ou the whole matter. 
Iu concluding the chapter the author appends his own 
remarks, which ure tantamount to a complete disbelief in 
the various disinfecting and devdorising provesses that 


have been at different periods brought betore the notice of\ 


the public. Mr. Corfield has taken the paius to bring his 
volume down to the most recent date, so far as everything 
relating to his subject is concerued. He closes his work 
by a chapter in which the “ influence of sewage farming 
on the public health” is taken into consideration, Our 
readers may perhaps remember that uot long since 
the question of the effect of the establishment of sewage 
farms upon the health of the inbabitants of towns iu the 
vicinity was seriously mooted. Without entering at this 
stage of our review into the merits of the case, it will 
suffice to state that when properly managed there is no 
danger to health to be appreheuded from the establishment 
of a sewage farm. Tue real truth of this matter is that the 
assertion that the evil does exist, is used as a stuck excuse 
in all cases where land is required for sewage purposes, 
and the proprietors of which are desirous, as they uaturally 
may be, of obtaining the best price for it. It is, neverthe- 
less, a very judicious recommendation on the part of the 
authorities, that a sewage farm should not be established 
nearer to a town than ove mile. Our readers will tind in 
Mr. Corfield’s volume a careful, truthful, and valuable 
digest of all matters relating tu the subject of sewage, ynd 
we can cordially recommend it to their perusal. The ty pe 

Lold and clear, and the task of reference is materially 
assisted by annotations in the margin. 


PRIVATE BILLS OF THE SESSION. 
THURSDAY, 

THE Committees of both Houses are now fairly at work. To- 
day there have been sittings of Mr. Weguelin’s Committee on 
Group A, Lord Heuley’s on Group C, and Captain Egerton’s on 
Group D. In the tirst the Whitby Gas Bill was proceeded with 
und adjourned. In C the preamble was found proved of the 
Sutton and Cheam Water Bill; the Louth Water Bill, un- 
opposed, was referred back. In Group D, the Rhyl Water Bill 
and the Cefn Acreiair and Khosymedre Water Bill, both un- 
opposed, were referred back. 

four of the Lords’ Committees have also commenced their 
sittings to-day, under the presidency of the Earl of Devon, Lord 
Monteagle, and other peers. The bilis tirst undertaken by the 
Lords are chiefly four gas and water supply. The cases of the 
Aberdare Gas Bill, in Lord Vevon’s Committee, and of the 
Barnet Gas Bill, in Lord Monteagle’s, were proceeded with and 
adjourned. Their lordships have now scheduled for consideration 
five groups of ten, seven, eight, six, and five bills respectively. 
Committees have now been appointed also for some of the rail- 
way groups. Mr. Dent will preside over the Committee on 
Groups 2 and 3, which consist mainly of metropolitan suburban 
projects. ‘lhe Committee upon Group 6 will have Sir Hedworth 
Williamson for chairman, and will commence its sittings on the 
zlst. The group includes the Midland, the London and North- 
Western, the Coalowners, the Manchester, Sheflield, and Lincoln- 
shire and Cheshire lines, and other important bills. The Com- 
mittee on Group 7 will commence its sittings on the 22nd, 
Mr. O’keilly chairman; it will have to deal with ten bills, 
including a bill of the Great Western, and several relating to 
Wales. Mr. Hardcastle will preside over the Committee on 
Group No. 1, which includes the Euston, St. Pancras, and 
Charing Cross line, and four others. It will commence sitting 
ou the 23rd, Sir F. Goldschmid will preside over the Committee 
on Group 4, which includes nine bills, relating chiefly to the 
southern and south-western counties. The Comittee will coia- 
mence its sittings on the z3rd current. 

The referees have been doing good useful work during the 
week as a court fur consideration of cases of locus standi. They 
have disallowed the claims of a number of petitioning parties, 
and thereby, as a wholesome consequence, restrict the compass 
and abate the costs of the contests in the cases to which the 
petitions relate. 





Tue ENGLISH MECHANICS’ SCIENTIFIC AND MECHANICAL SOCIETY, 
MANCHESTER.—The wonthly meeting of this Society was held on 
Wednesday, March 8th, Mr. T. D. batty in the chair. A paper 
was read by Mr. J. McEwen, on “‘ Safety Valves.” He began by 
stating that the construction of safety valves is generally of two 
classes: First, the mitre valve, the inner edge of which is 
chamfered off towards tue inside. ‘he lid is turned in a conical 
form to fit the chamfered edge or seat, and is kept in its place by a 
spindle working through a bridge in the valve, or by three wings 
cast on the underside of the lid and ttted into the body of the 
valve. The second form of the valve is the flat-seated, the top of 
which, instead of being chamfered, is made quite flat, and is gene- 
rally trom fin. to Zin. wide. The ld which covers the top is made 
periectly flat on the lower side; the two flat surfaces are ground 
together to form an accurate bearing, and the cover or lid is kept 
in its proper position by three studs which project upwards from 
the outer covering of the valve. The principal defect of the 
couical-seated valve is the difficulty in keeping it tight. The flat- 
seated valve is the best of the two as far as keeping it tight is con- 
cerned ; the two flat surfaces being accurately fitted, the expansion 
has very little effect in varying their faces. ‘The valve will kee 
perfectly tight until the pressure indicated by the lever is reach 
when it will blow off. But now comes the defect; the moment 
the lid is lifted by the steam there is a pressure exerted upon it 
equal to the area of the outside diameter of the seating. This 
will be at once obvious to the engineer, as he knows that steam 
will exert its full pressure when it issues into the atmosphere, 
which in this case it does at the outside edge of the seating. In 
pointing out the abuve defects he stated that he had found as the 
result of some experiments that a ball valve with the narrowest 
possible seating was the best he could get to correct the varying 
expansion of the valve and lid, and let the steam go free into the 
atmosphere at the aperture of the valve. Mr. McEwen concluded 
by giving his method of constructing valves, and some useful 
tables for calculating the areas, fulcrum, _—_, &c. Aftera 
very cordial vote of thanks to Mr. McEwen the rest of the 
business was concluded. The next paper to be read before the 
Society is by Mr. Samuel Holland, on the ** Compound Engine. 
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LETTERS TO THE EDITOR. 
Continued from page 181, 








PIPE JOINTS. 

Str,—I am obliged by the insertion of my letter in reference to 
ipe joints, but as I see it is followed by one from ‘“‘ Prior,” who 
as,in the course of his notice of my invention, stated that 

** founders will charge fully 5s. a ton extra for pipes made on this 

pattern,” will you grant me the favour to say, ‘Goouth the same 

medium, thatone of the most eminent pipe-founders is making large 
quantities of my pipes for 5s. a ton /ess than the charge for ordi- 
nary pipes? With regard to the merits or demerits of my scheme 

I have nothing further to say, but leave it to time, the most 

severe critic, to pass judgment upon my invention. 

JOHN SOMERVILLE. 
Gasworks, Great Brunswick-street, Dublin, 
March 6th, 1871. 





PIPE JOINTS. 

Sir,—I seud sketches of very simple apparatus for caulking 
pipe joints of the form shown, which consists of a band, in two 
halves, for going round the pipe, connected by hand screws so as to 
be easily fixed and take firm hold on the pipe. On each half is 
fixed a case containing any convenient number of caulking irons, 
which are about full thickness of the lead, and about jin. in 
breadth, arranged on an india-rubber cushion ; so that by means 
of hand screws they can be kept sufficiently tight on the lead ; a 
rod passing over them, also cushioned with india-rubber, will keep 
the ends next the joint in position. 











The cases may be made to take any desirable division of the 
circumference of the pipe at once, always bearing in mind that 
the whole must be so light as to be easily put on and off by two 
men. Supposing each case to cover one-eighth, a fourth part of the 
joint would thus be taken at once. One case of tools would be on 
the under part of the joint, and the other above; and one man on 
each side of the pipe with two-hand hammers of about 3} lb. 
weight would finish the joint as they go on, and change by only 
slacking the band and moving one case upward and the other 
downward. In this way such joints will be more perfectly made 
in much shorter time than by ordinary means. J. Locuty. 

Stillorgan, 1871. 





ELASTIC TIRES, 

Srr,—I have read the letters on traction engines which appeared 
in your paper of 10th inst. with considerable interest and 
curiosity, as I have been using Mr. Thomson's road steamers for 
nearly two years. As I am not a rival manufacturer, nor a partner 
of Mr. Thomson’s, and have no interest in the matter except as 
regards the satisfactory performance of my heavy cartage, my ex- 
pfrience may again be worth referring to. From the lugubrious 
tone of the letters of ‘‘R. E.,” ‘** An Old Traction Engine Driver,” 
and Messrs. Aveling and Porter, and the dreadful things, accord- 
ing to their accounts, which have happened to all people unwise 
enough to use Mr. Thomson’s machines, I cannot but congratulate 
myself on having escaped the evils which these gentlemen declare 
I should have ‘suffered. They reduce the experiment to such a 
certain failure that I am almost tempted to fancy that they are 
speaking of one machine and I of another. 

The chapter of accidents to which I seem exposed is very 
alarming, but somehow they don’t come to me in such over- 
whelming numbers or force. Surely we must be speaking of 
different things. ‘‘The playful vivacity” which ‘kK. E.” calls 
“*a question of life and death to every barmless lounger,” I call 
rather ‘‘extreme handiness and dexterity in turning.” ‘‘R. E.” 
seems to have been unfortunate in his Harrogate experience as to 
the steamer working over ice. We have had a severe winter in the 
north of Scotland, and finding that my work was stopped from 
the steamer being unable to travel with the steel shoes, I applied 
to Mr. Thomson fora plan of keeping the india-rubber tires from 
slipping off when the chain was removed. Girders were constructed 
for this purpose, and the steamer began again its regular work to 
the mill, the only difference being that the other second wagon 
slipped a good deal laterally ian descending gradients of 1 in 10, 
not being under the immediate control of the steamer, so that I 
discontinued the second wagon and loaded the single one pretty 
heavily (gross weight, seven tons). The ease with which the load 
was taken along at a rapid rate over the firm glassy ground was 
remarkable, the consumption of coals being less than usual, as 
also the time employed on the journey. Here and there on the 
severe gradient we sprinkled a little sand when thought necessary. 
When the strain began the rubber did not hold well, and I returned 
to the steel chain. I worked the steamer in this way for several 
weeks, the only inconvenience being in having to put off and on 
the guides according to the state of the weather on different days. 
The india-rubber tires sustained no damage, as may be seen on 
examining them. These have been in use since the 20th of Sep- 
tember, and practically are as good as new. They have 
made 260 journeys of seven miles each—1820 miles—and 
the load dragged (up a gradient of 1 in 10 for a con- 
siderable part of the way) has been generally thirteen to fourteen 
tons gross. The consumption of 8 from 5 a.m. to 2.30 p.m. 


has averaged about 7 cwt. per day. The external surface of the 





tires is unbroken except by slight marks, while the inner surface 


next the metal is smooth as when first put on. The depth of this 
india-rubber tire measures still 44in., and in spite of dismal 
croakings of your correspondents I am unable to detect much tear 
or wear. No repairs have been made in these tires since they came 
into my possession on 20th September. They are open for the 
inspection of any one interested in these matters. Considering 
that the quality of india-rubber best suited for traction purposes 
had to be determined by experiment, I do not think it is sur- 
prising that mistakes were made as to hardness and softness in the 
early endeavours to secure a goodrubber. These tentative efforts, 
however, seem to afford Messrs. Aveling and Porter the pleasure 
of having a fling at the principle. As to the trouble of tighten- 
ing or shortening the chains, I find that an hour per day is about 
the average time required for this work. 

The ‘* Old Traction Engine Driver” seems to think he makes a 
conclusive hit by asking triumphantly if any of the makers will 
guarantee their lives to last six months? If a could have recom- 
mended me to a horse-dealer that would have sold me a dozen 
horses and guaranteed that they would stand my work for the 
same length of time, perhaps I should not have drifted into the 
use of aroad steamer. No one need expect constant and heavy 
work to be done without breakages, but my experience of both 
systems, horse and steam, leads me to prefer the latter as much 
cheaper and less troublesome. The breakages in connection with 
the road steamer consist chiefly of shoe plates and rivet links, 

I conclude by repeating that I have no interest in the road 
steamers except my own. I wish only to state fairly my own 
experience, which will be interesting to many of your readers, 
though it may oppose the theories of some of your correspondents. 


JOHN F. Wuaire. 
107, King-street, Aberdeen, Marth, 1871. 
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3. Epwarp Jonn Cowrtnc Wetcu, Eden-strect, Hampstead-road, London, 
“(Improvements in the construction and arrangement of electric indi- 
cators,”—2nd January, 1871. 

220 Grorce Ramsay Hay, Glasgow, Lanarkshire, N.B., “‘ Improvements 
in apparatus for dressing millstones.”—7th February, 1871. 

333. Jonn OrmeRov, Whaley Bridge, Cheshire, ‘‘ Improvements in looms 
for weaving.” 

$35. James Eccirs, Manchester, “Certain improvements in looms for 
weaving.” 

836. CHaRLes Henry Murray, Loman-street, Southwark, Surrey, “ Im- 
proved machinery for making ornamental or moulded bricks.” 

337. BENJAMIN Dew, Derby, ‘‘ An improved mode and apparatus for the 
manufacture of milanese or floss cord.”—9th February, 1871. 

$51. Cuarves Bay, Gray’s-inn, London, ‘‘ Improvements in the chemical 
means, apparatus, and machinery employed in deodorising, disinfect- 
ing, and converting into superior manure the sewage and other fecal 
matters, whether human, animal, vegetable, solid or liquid, or the 
blood of animals, or other refuse matters derived from various sources.” 
—A communication from Henry Headley Parish, Rome, Italy,—10th 
February, 1871. 

357. ALFRED Vincent Newton, Chancery-lane, Loudon, ‘‘ Improvements 
in windmills.”—A communication from Addison Prescott Brown, New 
York, U.S.—11Uth February, 1871. 

359. Henry Joseru Francis Husert Fovraux, Strand, London. “ An 
improved automatic valve for arresting the discharge of liquid from a 
reservoir while the level of the liquid is yet above the outlet.”—13th 
February, 1871. 

365. ALBERT REGINALD Pakks Smiru, Arundel-street, Strand, London, 
and CHARLES WEDDERBURN GRANVILLE, Mansfield-chambers, St. Ann’s- 
square, Manchester, ‘‘ An improved process of making paper pulp 
from wood.” 

366. ArTHU2 CLEGG, Finsbury-place, St. Luke’s, London, “ Improve 
ments in sewing machines.” 

367. Vicrorta ELLEN Procrer, Bradstone, Devonshire, ‘Improved 
apparatus for splitting and breaking ice for domestic purposes.” 

369, JEAN Francois Pironet, Nottingham, “ Improvements in machinery 
for separating the pulp from the textile fibre of the abaca, and other 
trees and plants, in which the textile fibre is surrounded by a fleshy 
pulp.”—14th February, 1871., 

379. Hector Ciause, Hatton garden, London, ‘‘ Improvements in taps or 
valves for gas, water, and other fluids.” 

381. SypNey Dawson, Hermitage-street, Wapping, London, ‘ Improve- 
ments in steam and other safety valves.”.—A communication from 
Walter Dawson, Scranton, Pennsylvania, U.S.—15th February, 1871. 

414. Bensamin CHARLES Bapuay, Tentercroft-street, Lincoln, “* Improve- 
ments in skates.” 

427. Davip Situ, Sedgley, Staffordshire, ‘‘A new compound iron and 
steel railwxy rail, and the mode of manufacturing the same.”—17th 
February, 1871. 

443. Grorce Eveceicn, Asylum-road, Peckham, Surrey, “ Improvements 
in the manufacture and purification of gas, and in certain parts of the 
apparatus employed therein.” 

447. Samvuet Hotmes, Brunswick-terrace, Lower-road, Rotherhithe, 
Surrey, ‘‘ Improvements in optical instruments.”—21st February, 1871. 
453. EDGAR ILLIMAN JOBSON, Derby, ‘‘ Improvements in annealing 

ovens and furnaces.” 

457. Josep) ALEXANDER FRANKLIN and ALEXANDER C4&8AR FREDERICK 
FRANKLIN, Abingdon-street, Westminster, ‘* lmprovements in engines 
worked by steam or other elastic fluids.” 

459. Witttam Henry Gtover, Manchester, and James HARGREAVES, 
Ashton-under-Lyne, Lancashire, ‘‘ Improvements in looms for 
weaving.” 

465. ALEXANDER BewicKe Biacksurn, York-buildings, Adelphi, West- 
minster, ‘‘ Improvements in metallic pens.” 

469, Witt1aM ALFRED TeLiinG, Wellgate, Rotherham, Yorkshire, and 
Samvet Jounson, Clifton-bank, Rotherham, Yorkshire, ‘‘ Improvements 
in the construction of dry gas meters.” 

471. Grorce Hase.tine, Southampton-buildings, London, ‘“ Improve- 
ments in spectacles or eye glasses.”—A communication from William 
Augustus Leggo, Montreal, Canada.—-22nd February, 1871. 

473. Joun Tnomas, Bangor, North Wales, ‘‘Improvements in the manu- 
facture and construction of slate ridges for roofs.” 

474. Ropert Heywortn, Manchester, “ Improvements in apparatus for 
supplying water to wash basins, and for flushing water-closets and 
urinals.” 

475. Grorce Hasertine, Southampton-buildings, London, ‘‘ Improve- 
ments in gas burners.”—A communication from Antoine-Ernest Dupas, 
New Orleans, Louisiana, U.S. 

476. GrorGe Hasectine, Southampton-buildings, London, “ An improved 


492. Epwin Eacurmoc GLasxin, Queen’s-square, Westminster, ‘“‘ Improve- 

| ments in safety valves.” ‘ 

493. Witt1am Moscrop, Red Lumb, near Rochdale, Lancashire, ‘‘ Im- 
P its in hinery for ye Sn ag 

bert # tein — —- a4 N.B., .. Improvements in 
a ‘or dyeing, , and clea yarns. 

16 “Anren Banzacrovon, Boys Mil, Halle, Yoshi © Improve 
men apparat's for dewing, g> , and o ‘abrics 
and fibrous materials.” i 

496. Grorce Ritcure and Jessy Gertrupe Ritcaiz, Belmont Villa, 
Tyrwhitt-road, Upper Lewisham-road, Kent, ‘‘ Improvements in 
weather protectors or small tents, and in umbrellas, sunshades, and 
parasols.” 

497. AmproseE EpmMunp But ter, Kirkstall Forge, near Leeds, Yorkshire, 
a = rovements in the construction of the naves of running 
wheels.” 

499. Joun Wick.inson, Bethnal Green-road, London, ‘‘ Improvements in 
apparatus for grinding and polishing circular saws and knives or discs 

of metals.”—24th February, 1871. 

502. Jonn Scaire and Tomas Carr Youncer, Leeds, Yorkshire, 
me improved packing fur pistons, rams, piston rods, and other 

is.” 





503. Witt1am Green, Birmingham, ‘‘ improvements in conical bullets.” 

505. Epenezer Boyes, Mark-lane, London, ‘‘ Improvements in means or 
apparatus for roasting coffee, and for cooling it when roasted.” 

506. Jonny Paterson Smits, Glasgow, Lanarkshire, N.B., ‘“ Improve- 
ments in artisans’ and mechanics’ tools.” 

508. Witt1amM Henry Brown and Wituiam Lockwoop, Sheffield, York- 
shire, ‘‘Improvements in the manufacture of cast steel or other 
metallic tubes or cylindrical articles.” 

509. Rat AVELING, Rochester, Kent, ‘‘ Improvements in steam road 
rollers.” 

510. FrepericK ArTauR Pacet, Seymour-chambers, Adelphi, London, 
Pt, eeeaenees in apparatus for the manufacture of malleable cast 
ron.” 

512. Ettis Rowtanp, Manchester, “Improvements in the fire-bars or 
fire-grates of steam boiler and other furnaces.” 

513. James Jackson, Sheffield, ‘‘ Impr ts in th 
spades and shovels, and other like implements, and 
and tools to be used in the said manufacture.” 

515. CHARLES AKIN, Pesth, Hungary, ‘‘ An improvement in post cards 
or tablets for the t ission of ges by post or otherwise.” 

516. Epwarp Wricat, Cannon-street, London, ‘“‘ Improvements in appa- 
ratus for applying brakes to the wheels of carriages, parts of which 
apparatus are also applicable to other purposes.” 

518. GeorGce Hase.tineE, Southampton-buildings, London, ‘‘ An improved 
electrotyping process and apparatus used therefor.”—-A communication 
from William Augustus Leggo, Montreal, Canada.—25th February, 1871. 

519. CHARLES Durr, Wandsworth, Surrey, “‘ Improvements in the treat- 
ment of certain fibrous substances to be used in the manufacture of 
paper pulp for paper, and for conversion into textile fabrics.” 

520. ARTHUR AUCKLAND CocHRANE, Westminster, ‘‘ Improvements in 
the application of bituminous compositions for sanitary and other 
useful purposes.” 

521. Isaac Jones, Swansea, Glamorganshire, and THomas Hackina, New- 
port, Monmouthshire, ‘‘ Improvements in steam boilers.” 

522. WIii.iam MiLtarD, Trowbridge, Wilts, ‘* Improvements in Jacquard 
looms. 

524. Isaac Roperts, Liverpool, ‘‘ Improvements in retorts and kilns 
employed in the manufacture and reburning of animal charcoal.” 

525. SaMUEL WILKINSON SNowpEN and James Morrat, Barking, Essex, 
** Improvements in safety valves.” 

526. RicHarD FennetLy, Wellington-chambers, London Bridge, ‘‘ Im- 
provements in preserving animal substances for use as food.” 

529. James Carver, The Butcher-street Works, Nottingham, ‘ Improve- 
ments i. machinery employed in the manufacture of bobbin net or 
twist lace.’ 
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Patents on which the Stamp Duty of £50 has been Paid 

775. Joan Martin Sranvey, East-parade, Rhyl, Flintshire, ‘‘ Furnaces.” 
—tth March, 1868. 

810. Aucustus Fraser Barrp, Pimlico, London, ‘Earth closets, &c.”— 
9th March, 1868. 

814. EpmMunp Morewoop, Cheam, Surrey, ‘‘ Coating metal plates.”—9‘h 
March, 1868. 

826. Josep Vero, Dewsbury, Yorkshire, ‘‘ Hats.”—10th March, 1868. 

834. EpmMunp BxoapBeNt and JoHN BRoADBENT, Manchester, ‘‘ Paper 

.”"—11th March, 1868. 

851. Anson Parsons SterHens, Brooklyn, New York, U.S., ‘‘ Vices.”— 
12th March, 1868. 

836. FRANKLIN WiNSER, Manchester, and Isrart Swinpetis, Kegworth, 
Leicestershire, ‘‘ Sulphate of magnesia.”—11th March, 1868. 

864. Henry Kersuaw, Laister Dyke, near Bradford, Yorkshire, ‘ Spin- 
ning worsted, &c.”—13th March, 1868. 

885. WALTER ARTHUR, Upper Kennington-green, Surrey, and WILLIAM 
ArtTHourR, Albany-street, Regent’s Park, Lundon, ‘ Trusses.”—l6th 
March, 1868. 

890. Davip Greic, Steam Plough Works, Leeds, Yorkshire, ‘ Traction 

ngines.”—16th March, 1868. 

939. Witt1amM Hooper, Mitcham, Surrey, “‘India-rubber, &c.”—19th 
March, 1868. 

863. CaRL SeveRIN MOLLER, Philpott-lane, London, ‘“‘ Portable side 
weapons.”—13th March, 1868. 





Patents on which the Stamp Duty of £100 has been Paid. 
589. THomas GREENWOOD, Leeds, Yorkshire, Hersert Haptey, Long- 
close-lane, Leeds, Yorkshire, ‘‘ Dressing silk waste.”—9th March, 1864. 
664. Bensamin Day, Hoboken, Hudson, New Jersey, U.S., ‘* Relief plates 


for printing, &c.”— 15th March, 1864. 
677. f Davouisn, Reading, Berks, “ Atrated bread.”—16th March, 
1864. 





Notices of Intention to Proceed with Patents, 
2873. Ropert WALKER, Sunderland, “ Artificial fuel."—1st November 
1870. 


wv. 

2882. ALEXANDER McNEILF and 
road, London, ‘‘ Wheels of vehi , 1870. 

2906. THomas ArTuur Ditton, Dublin, “‘ Utilising the waste and spare 
or live steam of steam engines.”—3rd November, 1870. 

2910. Tuomas Ricnarpson, Jonn WitiiaM RicHarRpson, and ADAM 
Spencer, West Hartlepool, ‘‘ Rails.” 

2918. CHarLes WiitiamM Metrer and Taomas WiLtiaM Smita, Grace- 
church-street, London, * Tapping barrels, casks, &c.”--4th November, 
1870. 

2919. Norman Stewart WALKER, Liverpool, “ Producing lead pipes, &c., 
from ingots.” 

2924. WitLiaM Robert Lake, Southampton-buildings, London, “Buoyant 

fk mattress, to serve either as a bed or life preserver.” A communication 
from Joshua Hunt. 

2927. Wittiam Low, Wrexham, “Tunnelling, mining, and coal-cutting.” 
—5th November, 1870. 

2930. Ropert Boyp, Strand, Westminster, ‘‘Tracing and multiplying 
patterns and designs.”—A communication from Henry Langsdorff.— 
7th Ne ber, 1870. 


James SiaTeR, John-street, Pentonville- 
les.”—2nd N, ber, 1870 








combined knife and glass-cutting instrument.”—A ion 
from Thelesphore Spénard, Coaticooke, Quebec, Canada, and C. H. 
Lebourneux, Montreal, Quebec, Canada. 

477. Georce Hasectine, Southampton-buildings, London, ‘‘ Improve- 
ments in machines for separating magnetic iron from sand and other 
substances.”—-A communication from Alfred Holme Balch and Wolfred 
David Emelivs Nelson, Montreal, Canada. 

478. Henry Cricutey, Birmingham, “ Improvements in cooking ranges ” 

479. Grorce Crarke, Argyle-square, London, ‘“‘ Improvements in fire- 


escapes. 
480. Toomas Wniteneap, Holbeck, Leeds, Yorkshire, “ Improvements 
in hi for ing wool, cotton, flax, silk, and other fibrous 





substances.” 

482. Freury Ciaupius Gautier, Halifax, Yorkshire, ‘‘ Improvements in 
looms for weaving, and in means or apparatus to be employed in con- 
nection therewith.” 

483. Wittiam Lioyp Wise, Chandos-chambers, Adelphi, Westminster, 
‘* Improvements in breech-loading ordnance.”—A communication from 
Thomas Wacha, Vienna, Austria. 

484. Wittiam Morris, jun., Waterworks, Deptford, Kent, ‘‘ Improve- 
ments in apparatus for regulating and controlling the supply of water 
for domestic and other pu es.” 

485. Joun Tu.tis, Glasgow, po N.B., “ Improvements in tubes 
for carrying yarn in spinning, rc | ne weaving machinery.” 

486. ALFRED Priest and WILLIAM ooLnoves, Ceres Ironworks, 
ae ine ol mene Surrey, ‘* Imp: ts in impl ts for drill- 

ing land by steam power.” 

487. James Ropert Liston, New Malden, Surrey, ‘‘ An improved glove to 
be used in certain medical and other operations where it is necessary 
to preserve the skin from danger, and yet retain the sense of touch.”— 
23rd February, 1871. 

488. Georce Henry Ex.is, High Holborn, London, “ Improvements in 
the construction of rails for railways.” 

490. Jonn Lowrntan, Lowther-street, Carlisle, Cumberland, ‘‘ Improve- 
ments in water-tlushing apparatus.” 

491. Tuomas James Situ, Fleet-street, London, “ Improvements in the 

Cyprien Marie 








nitrification of ammonia.”—A communication from 
Tessié du Motay, Paris. 


2937. Epwarp Josep Jones, Turk’s Head-court, Golden-lane, London, 
“ Grinding saws, &c.”—8th Novenber, 1870. 

2049. Neprick Jarvis, WituiaM MiLiEeR, and WILLIAM CALDERWOOD, 
Glasguw, N.B., ‘‘ Furnaces.” 

2953. Toome James Smit, Fleet-street, London, “Sewing machines.”— 
A communication from John Niel Tarbox.—.9th November, 1870. 

2959. EpwarRD Primerost Howarp Vavonan, Chancery-lane, London, 
**Gas engines.”—A communication from Lars Albert mard Séder- 
strém and George Alexander Dick. —10th November, 1870. 

2972. RicHaRD PoTrerR PearN aud Frank Kevsey Pearn, Manchester 
** Raising and forcing fluids.”—12th November, 1870. 

8015. EpmuND ALFRED Pontirex and Jonwn Barton, Shoe-lane, London, 
“ Centrif hi "—1Tth Ne ber, 1870. ‘ 

$104. ViratE Domenico DE MICHELE, Weybridge, ‘‘ Ascertaining the 
breaking strain of concrete, &c.”—26th November, 1870. 

$251. Georce WILLIAM Hick, Leeds, “‘ Bricks, tiles, &c.”—12th December, 
1 


870. 
3337. ANDREw Howatson, Mauchline, N.B., ‘‘ Furnaces for melting and 
puddling iron or steel, &c.”—21st December, 1870. 
42. Henry Parerson, Paisley, N.B., “Cutting out and affixing labels to 
bobbins.”—7th January, 1871. 
128. Jonn Crark, Bel t-terrace, Kensington, London, “Railway 
brakes.” 








Grorce Hawkstey, M vil road, London, “ 
—18th January, 1871. 

206. EaRLe Henry Smitu, New York, U.8., “‘ Printing presses.”—26th 
Jonuary, 1871. 

237. Georce Henry Funcr, Fenchurch-street, London, “‘ Vessels for con- 
taining volatile oils and spirits, &c.”—A comm ition from Messrs. 
Meissner, Ackermann and Co.—30th January, 1871. 

252. Sir Witu1am THomson, Glasgow, N.B., “ itting, receiving, 
and instruments for electric telegraphs.” —31st January, 1871. 

279. ALEXANDER ANNANDALE, jun., Dunbar, N.B., ‘‘ Treating w: and 
oy table or fibrous sul in order to reduce them to pulp.” 


ry, 1871. 
305. Jamas Cuurcn, Glasgow, N.B., “ Distilling.” 4th February, 1871. 





132. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, and 
rt ‘asc jawed Mille” 
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329. Bevan GeorcE Storer, Northfleet, and Fe.ix Jean Josepu WASHER, 
Belgium, ‘‘ Sewage, &c.”—8th February, 1871. 

. 865. ALBERT ReoinaLpD Parks SmitH, Arundel-street, Strand, London, 

and CHarRLes WEDDERBURN GRANVILLE, Mansfield-chambers, St. Ann’s- 

a, Manchester, ‘‘ Making paper pulp from wood.”—1lith February, 


ANGELL, Compton-street, Clerkenwell, London, “ Pro- 
pelling and steering vessels.” 

391. = Peacock Savace, Hilgay Downham, “Sails for ships or 
vessels. 

401. Joun Brown, Garner’s-hill Works, Nottingham, ‘‘ Collars, cuffs, and 
shirt fronts.” 

404. ANprew Barctay, Kilmarnock, N.B., “‘ Blast furnaces.” — 16th 
February, 1871. 

441. Cuartes Joun Cox, R ne Lodge, 8 “Sowing 

."—18th February, 1871. 

454. ARNOLD BupenBERG, Manchester, ‘‘ Injectors or feed apparatus for 
steam generators, &c.”—A communication from Hemrich Mthlrad.— 
22nd February, 1871. 

475. Georce Hasectine, Southamp London, “‘ Gas burners.” 
—A communication from Antoine Ernest Dupas. 

484. WittiaM Morris, jun., Kent Waterworks, Deptford, ‘ Regulating 
and controlling the supply of water.”—2z3rd February, 1871. 

546. Ropert Mupce Marcuant, Kirby-street, Hatton-garden, London, 
“* Engines.”—lst March, 1871. 


h +hend 





+ hnilai 





All persons ha’ an interest in opposing any one of such applications 
should leave parti in writing of their objections to such on 
3 _ office of the Commissioners of Patents, within fourteen days of its 


List of Specifications published during the Week ending 
lith March, 1871. 


1971, 1s.; 1982, 6d.; 2001, 84.; 2004, 18.; 2016, 28. 6d.; 2017, 8d.; 2018, 
6d.; 2020, 10d.; 2029, Sd.; 2038, 1s.; 2042, 1s.; 2045, 10d.; 2047, 4s. 8d.: 
2051, 1s.; 2056, 1s. 4d.; 2071, 10d.; 2072, 8d.; 2078, 1s.; 2080, 10d.; 2081, 
6d.; 2083, 8d.; 2091, 10d.; 2098, 10d.; 2095, 1s. &d.; 2098, 10d.; 2114, 8d.; 
2122, 1s.; 2128, 8d.; 2133, 4d.; 2135, 4d.; 2187, 4d.; 2140, 4d.; 2141, 8d.; 
2143, 4d.; 2148, 4d.; 2151, 4d.; 2155, 4d.; 2157, 4d.; 2158, 4d.; 2162, 4d.; 
2163, 4d.; 2164, 10d.; 2167, 4d.; 2169, 4d.; 2170, 6d.; 2171, 4d; 2172, 8d.: 
2174, 4d.; 2176, 4d.; 2177, 4d.; 217%, 4d.; 2181, 4d.; 2182, 4d.; 2233, d.; 
1399, 4d.; 2076, 4d.; 3086, Gd.; $144, 1s. 6d.; 3188, Sd. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex: 5s. must be 
remitted by Post-office Order, made — at the Poat-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty’s Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2315. S. Farron, Ashton-under-Lyne, ‘‘ Diminishing valves.”—Dated 23rd 
August, 1870. 

This consists of an equilibrium valve fitting in a suitable case; the valve 
is acted upon by an adjustable weight on a lever connected to the valve 
spindle, the other end of which lever is connected by a rod to an oval 
tube spring, bent in a C form (and commonly known as a Bourdon spring), 
into which tube the steam enters after it has passed through the quilt: 
brium valve. By this arrangement, when the escaping steam is above the 

ressure required, the oval tube moves by the extra pressure of steam, 
and acting on the lever partially closes the equilibrium valve, thereby 
contracting spaces for the passages of the steam and reducing the pressure 
in the off pipe. a 
2334. A. ALEXANDER and D. Lanstey, Cirencester, “‘ Water heaters and 

Seeders.” —Dated 25th August, 1870. 

This consists in forming such heaters of an annular chamber or cham- 
bers uf the same diameter internally as the barrel of the boiler to which 
they are to be applied, so that the outside cylindrical or other shape of 
the boiler may be prolonged throughout the whole length of the smoke- 
box. Such a chamber or chambers are made to hold a convenient quan- 
tity of water according to the size of the engine, and are so constructed 
that the smoke passing through them is exposed to a large area, and are 
furnished with suitable —- ways (preferably at the top) for the 
passage of the smoke from the flues through the chimney. They are also 
provided with suitable feed 


ipes for the entrance of the cold water and 
the exit of the hot from the 


eater of the boiler. 


Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2327. A. G. Day, Seymour, U.S., ‘ Pavements.” —Dated 24th August, 1870. 
This relates to a paving compound consisting essentially of asphaltum, 

or other similar hydrocarbon, iron, and sulphur, combined together in 

suitable proportions, either with or without acid, and subjected to a 

vulcanising heat as hereinafter described. In making the compound the 

inventor may use either asphaltum or any similar bituminous substance, 
coal, tar, or pitch, with the iron or sulphur}; or he may use any suitable 
bi i ibst or subst: with the coal, tar, or pitch, or with 
both tog , in bination with the other materials of the compound. 

After these materials have been vulcanised he mixes with them sand, 

gravel, broken stone, or some other silicious or earthy material. 

2340. 8. D. Tivitman, Jersey City, U.S., “ Tramways and road surfaces.” — 

Dated 25th August, 1870. 

This consists, First, in covering the entire surface of the street, or as 
much thereof as is likely to be used, with plates of iron peculiarly formed 
and supported. Secondly, in covering with iron only a b th of about 
twelve inches toJform tramways along the paths of the wheels, with a 
different pavement on the intermediate spaces, 

2349. T. F. HenLey, Pimlico, “‘ Tunnelling, &c.”—Dated 26th August, 1870. 
This consists of a tool holder or head adapted for receiving chisels or 

tools suitable for cutting rock. This tool holder is combined with an 

arm or shaft, the two together being called the ram-head and ram-shaft, 
or collectively the ram. This ram is mounted by suitable connections on 

a main frame or base plate, which is fitted with wheels or skids and guide 

rollers, for the purpose of advancing or withdrawing the machine as may 

be requisite. ram is made to receive a fore and aft movement of 
percussion from any suitable motor simult. ly with a horizontal 
motion to the right or left, and vice versa, by means of mechanical arrange- 
ments, as follows :—At the front end of the machine, and as nearly as 

— tq the ram head, the inventor places a ball or balls, or spherical 

ies, underneath the ram shaft, which ball or balls are borne upon a 
plain surface provided for the purpose. Upon these balls the ram is free 
to move horizontaily in any direction to and fro and laterally. The to- 
and-fro motion of percussion is given by the power as aforesaid, the 
lateral travel is provided for, and the intervals or spaces between the 
blows of the ram and its chisels are regulated by means of a ratchet 





+h. 











t or eq lent contrivance operated during the back stroke of 
the ram. 
2357. G. Gore and J. MEacock, Giltspur-street, “‘ Tramways.”—Dated 27th 
August, 1870. 


The object is to make vehicles to run uj and leave tramways at any 
point, and the invention consists in mak the wheels without flanges, 
so that they are capable of running on any kind of road; and also in an 
apparatus to be fitted in front of or behind the travelling wheels for re- 
taining them on the tram or for allowing them to leave as desired. Upon 
the tie rods of the horn plates, or itable bracket d i 


wheel for introducing weft thread between reciprocating ching needles. 
Secondly, in dividing wheels in combination with the series of recipro- 
oating needles actuated by a cum-groove, when the cam and divi 
wheel act so that the needles are partially raised, arrested, divided, an 
continue to rise after they are divided. Thirdly, in the combination with 
the reciprocating series of divided needles uf the presser wheel for 
pressing down the weft thread. Fourthly, in the com tion of wheels 
and warp and weft guides, the latter having latch guards, with the latch 
needles all arranged in combination and operating in the manner and for 
the —— ified. Fifthly, in a series o' os divided 
aooties com tion with actuating ism, which cx to 
divide the needles when jially raised and at rest, and which continue 
to rise when thus divid Sixthly, in a cam cylinder having lower and 
upper rising inclines and cam groove, the separately adjustable cams 
constructed and applied as described, each provided with an ear, an 
adjusting screw as spring, and an operating wheel and a spring catch, all 
arranged and operating in the manner and for the purpose set forth. 
Seventhly, in the disc or plate in combination with wheels, in the manner 
and for the purpose — Eigbthly, in needle slides baving hooked 
butts constructed as described, and operating in connection with cams on 
a cam cylinder, to divid the needles carried by the slides for the intro- 
duction of the weft thread. 
2335. H. J. H. Kina, Glasgow, “‘ Feeding cotton, &c., to carding machines.” 
—Dated 25th August, 1870. 
This consists, First, in applying a backwardly revolving paddle, com- 





| bined with a vibrating finger-plate, for distributing or equalising fibrous 


materials on a feed apron; and, Secondly, in imparting a vibratory 


| motion to the board or plate, down over which the fibrous materials fall 





upon the feed apron. 
2341. C. Rosson, Longford, *‘ Scutching flax.” —Dated 25th August, 1870. 

This ist an arrang’ t or construction of mechanism wherein 
grooved or fluted endless belts, passing over carrying rollers, are em- 
ployed to hold a porticn of the flax or other fibrous substance, whilst the 
portion which is not held between the belts is undergoing the scutching 
action. The grooved or fluted belts are arranged in pairs, so that the 
ptes ridges of one belt enter into the hollows or flutes of the other 

It. The unscutched flax or other fibrous substance to be operated 
upon is pressed in between one pair of the grooved or fluted belts from a 
feeding table, and as it passes in between them one half cr thereabouts of 
the flax projects at one side of the belt and hangs down over a guide, in 
proximity to which revolving beaters are situated, and these beat or 
scutch the fibrous substance as it is traversed by the grooved or fluted 
belts. On arriving at the end of the first pair of belts the scutched por- 
tion of the fibrous substance is raised by means of a belt travelling at 
right angles to them, and the scutched portions are thereby lifted and 
caught between the several pairs of grooved or fluted belts, so that the 
unscuiched portion hangs down over a guide and is acted upon in a 
similar manner by beaters. 

2555. G. 8S. Hazitenurst, Manchester, “‘ Looms.”—Dated 27th August, 1870. 

This relates to improved mechanism in connection with the warp beam 
which is actuatec asthe beam revolves whilst delivering yarn therefrom 
in order to give or transmit a self-acting sliding motion to the ordinary 
weights. The outside flange of the beam is provided with a graduated 
circular projection or “swell,” the surface of which forms an incline, 
which is designed to act upon one end of a bell-crank lever, the fulcrum of 
which is secured to the loom-frame. The opposite end of this lever is 
provided with a pawl taking into the teeth of a ratchet wheel, upon the 
axis of which the ends uf two cords are attached, the opposite ends of 
which are connected to the weights on the levers, giving tension to the 
warps, these weights being arranged so as to slide upon their respective 
levers. The full beam, when placed in its bearings on the loom, is caused 
as the is delivered therefrom to revolve, the action of which causes 
the inclined swell upon the face of its flange to force out one end of the 
bell-crank lever, which causes the other end to give through the medium 
of its pawl a partial revolution to the ratchet wheel, after which the 
lever is relieved from the swell and brought by a spring or weight back 
to its former pusition.—Not proceeded with. 

2356. W. Toncue, Buxton, “Combing jibrous 
August, 1870. 

The inventor so constructs and ‘arranges the circular nipper as that 
such nipper is withdrawn from between the circular combs at that point 
where the drawing collars operate to draw the fibres from the two combs. 
The two circular combs can thus be brought nearer together, the space 
for the nipper hitherto necessary between the two circular combs being 
now occupied by the two circularcombs. The shorter fibres, being 
immersed among the comb teeth, are subject to less derangement during 
the operation of the drawing rollers. In this machine the fibrous 
material wound upon bobbins is placed ina creel, which revolves together 
with the circular combs and nipper emaployed. The slivers of fibrous 
material are passed through culballe guiding rings and brought out from 
under one of such rings and laid radially over a circular travelling comb 
in the form of an annular piate, and into this circular comb the slivers 
are immersed by a dabbing brush, so as to present a circular radial fringe 
of fibres. Boxes or chambers provided with pressing surfaces, tu press 
upon the slivers, may be substituted for this comb without departing 
from the nature of this invention. The last-named comb corresponds 
with the first or feeding comb in the machine previously used, and such 
pressing surfaces should be substituted for the feeding comb when apply- 
ing these improvements thereto. 





material.”—Dated 27th 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. is 
2329. W. Goutpinec and A. Hit, Leicester, ‘‘ Reaping and mowing.”—Dated 
24th Avgust, 1870. 

This relates to improvements in the mode of communicating motion 
from the driving wheels of reaping and mowing machines to the cutter 
bar. For this purpose the inventors dispense with the bevelled wheel and 
with the extra shaft carrying the crank wheel and bevelled pinion, and 
they mount the crank wheel on the axis of the toothed pinion which 
receives motion from the internal toothed driving wheel, such axis being 
prolonged for this purpose. The crank pin is by a connecting rod con- 
nected to one end of a bell-crank lever carried by an upright fixed pin 
or stud, the other end of which bell-crank lever is by a connecting rod 
connected to the cutter bar. Each connection between the crank wheel, 
connecting rods, bell-crank lever, and cutter bar, is provided with a uni- 
—_ joint, consisting of two pin joints placed at right angles to each 
other. 

2343. A. Hit, Leicester, ‘* Horse hoes "—Dated 26th August, 1870. 

This relates to that class of horse hoes in which the ‘‘ points” are made 
separate from the stems, and the invention consists in forming a recess or 
shoulders on each of such points on the under side to receive the hoe, 
which is made of cast steel, or may be shaped in suitable dies to fit such 
recess or shoulders. The hves and the “ puints” are provided with corre- 
sponding holes, so that they may be riveted together, thereby affording 
facility for fixing any size or description of hoe tu the points, as may be 
desired. 

2365. W. N. Linpsay, Leith, ‘‘ Compressing hay.”—Dated 29th August, 1870. 

The inventor constructs a press, supported by four columns, with a 
plate at top and bottom ; a screw through the top plate, to which is 
attached a kelter plate. The screw may be propelled directly by a fly, or 
may be propelled from the side with another screw and wheel. He also 
provides three or four boxes for each machine, which are made with two 
solid sides and two sparred sides, one side being hinged in two places. — 
Not proceeded with. 


‘ 


——e 


Class 5.—BUILDING.—None. 





Class 6,—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2317. C. W. Harrison, Westminster-chambers, London, “ Fire-arms.”— 

Dated 23rd August, 1870. 
This} consists in a new construction of fire-arms and projectiles, 





upon , P iB 
frame is fitted, in which a wheel or wheels is or are arranged for 
into the ves of the tramway when the frames are moved con 
direction, the movement ey ey me by a screw and pinion or other 
— appliances leading from a handle within reach of the driver or 
of the d The app may have the brake blocks attached, in 
which case a partial throw or movement of the a; would put the 
brakes on the wheels or take them off, and a continued movement would 
lift the frame wheels clear of the ground, when the carriage would run 
in any direction and upon the ordinary roadway.—Not proceeded with. 


Class 3.—FABRICS, 


Including Machinery and Mechanical y 
ere Dyeing, inting, 


vad 





connected with 

a and Dressin, 

2287. E. J. Grapnam, City-road, “‘ Fulling textile fabrics.”—Dated 18th 
August, 1870. 


The inventor ap on to employ two or more endless chains for 
fulling fabrics, the being made to act in a similar manner with 
any apparatus. 


~~ vet H. Asgy, Lowell, U.S., “ Knitting machines.”—Dated 23rd August, 
This consists, First, in the combination of a thread guide and @ presser 


ereby the barrel of the gun fits within the projectile instead of the 
projectile within the gun, as in the ordinary manner. In the construction 
of a compound ordnance or fire-arm com of any Cesired number of 
barrels fitting in or around a projectile, the charges in such barrels being 
fired simultaneously. In constructing the exterior of the said projectiles 
with projecting flanges or spirals of any suitable pitch and number, to 
impart rotary motion to the projectiles.—Not p with. 

2360. T. ResTe.t, Birmingham, “ Breech-loaders.”—Dated 27th August, 


1870. 
In order to obtain additional ey! and facility in 1 and firing, 
in cases where a horizontal or lifting block (as in the case of the Snider) 


is used, the inventor adds to the hammer an arm or projection suitably 
formed with inclines to work between studs or placed in such a 
position on the block that by —— hammer the breech is opened as 
the hammer rises and closes as it f: The arm and notches can be so 
shaped and placed that the block may be made to open either to the right 
or to the left, as may be erred. A like result may be obtained by 
fixing to or ing the h or trigger a plate in which is 
formed a suitable yroove or slot, by which groove and a stud or pin the 
required movement is obtained. 
2342. T. E. Mutock, Allendale, “‘ Mounting and working fire-arm barrels.” 
—Dated 2%6th August, 1870. . 

Upon a suitable mounted on wheels, with or without springs, 

brackets or bearers are fixed, having centre pins to carry the rear end of 








atable. At the other end of this table is fixed a plate, and jointed to 
this plate is a vertical screw spindle working in a nut of a worm wheel. 
This worm wheel is actuated by means of a worm and spindle carried in 
brackets attached to the carriage. By turning this spindle in either 
direction it will elevate or depress the front end of the table, or the rear 
end of the table may be raised or lowered, and the front end work on 
fixed centre pins. Upon two upper tables or frames will be ixed a number 
of gun barrels, in line, each provided with any suitable or well-known 
breech-loading action, by sochpanes the Martini action combined with 
the Henry barrel. The centre barrel is fixed parallel to and in a centre 
line with the lower table, and moves horizontally on an independent 
— of its own. The upper tables or frames on either side of the central 
1 are pivoted at their extreme rear ends on a vertical centre pin 
fitted into the lower table, and at the other ends, on their under sides, 
are fixed dovetailed quadrant pieces, working in suitable guides also fixed 
to the lower table. To the underside of each of these upper tables or 
frames is attached a vertical centre pin, and upon each pin a horizoutal 
lever is mounted, one end of which will actuate the dovetailed quadrant 
ieces, whilst at the uther end a nut is provided, worked by aright and 
eft-hand screw thread, made on a horizontal transverse spindle at.acbed 
to the lower side of the lower table and turned by a hand wheel. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 


2279. R. Dernam, Bermondsey, “‘ Washing potatoes."—Dated 18th August, 
870. 

This consists of a barrel which is lined with perforated zinc or any 
other metal. The bunghole or opening made for receiving the vegetables 
is made with a half-inch rebate lined with leather, and the top or lid 
plated with metal and fastened by a metal hinge or strap with screw or 
button. The barrel thus described is placed upon an ordinary iron 
or wood frame or stand, arranged so that the barrel may be easily 
revolved by means of a handle fastened in the end of the barrel.—Not pro- 
ceeded with. 

2326. T. and J. Brssy and J. and W. Baron, Rochdale, ‘* Paper bags.”— 
Dated 24th August, 1870. 

This consists in providing the platform over which the flat continuous 
length of paper passes with guide rods that can in conjunction with the 
folding rollers be wade adjustable to any width of tube required; the 
paper as it is caused to traverse along becomes doubled by the folding 
rollers and pasted so as to form a continuous roll, from whence it is 
received upon a drum positively driven by gearing in contradistinction 
to being so actuated by friction as previously described. 

2336. W. Buttock, Munchester, ** Waterproof garments.”—Dated 
August, 1870 

This consists chiefly in the employment of open seams, the edges of the 
fabric being made to overlap each other about an inch, and being attached 
together only at intervals, sv as to leave ample room for the admission of 
cool air and the emission of heated air. In india-rubber or other water- 
proof garments these attachments are to be made by cementing in strips 
at intervals, and in other garments by stitching. These open seams are 
to be made in such parts of the garment as require ventilation, but in 
such positions that they will nut admit rain, and will notin any way 
interfere with the making of the garment reversible if preferred 
2344. F. Gray, Birmingham, “ Gas lamps.”—Dated 26th August, 1870. 

Instead of supporting the lamp, shade, globe, or glass upon a fixed 
gallery or framework, the inventor supports it upon a collapsible gallery, 
ora gallery the diameter of which is capable of being diminished. He 
constructs ths collapsible gallery as follows:—Tvu the central tube of the 
hall lamp below the burner three arms or levers are jointed. These 
arms or Jevers are situated in the direction of radii, and near each of their 
outer or free ends is a vertical peg or stud. The arms or levers are not 
joiuted directly to the tube of the lamp, but to brackets projecting from 
the tube. On these brackets snugs are made, aguinst which the inuer 
ends of the juinted arms or levers bear. The arms or leversof the gallery 
are so jointed that when at liberty to move they take by their own weight 
a horizontal position, the arms or levers being prevented from taking a 
pusition lower than a horizontal one, by meaus of the snugs described, on 
the brackets against which the mner ends of the arms or levers bear. 
The arms or levers are, however, capable of an upward motion, so as to 
bring their outer ends nearer to one another. The lower opening in 
the lamp, shade, globe, or glass, is of a diameter proper to fit outside the 
pegs or studs near the outer ends of the arms or levers, constituting the 
gallery when the .atter is in its lowest or normal position.—Jvt pro- 
ceeded with, 

2347. G. Rircnre and J. G. Rircnie, Lewisham, “ Umbrellas.”—Daied 26th 
August, 1870. 

In place ot jointing the inner ends of the ribs directly to the runner 
the inventor connects them to it in such a manner that when the umbrella 
or sunshade has been partially opened and the ribs have been uioved past 
a position at right angles to the stick, the ribs may be moved outwards 
away from the stick and the covering so tightened up, thus causing the 
tip ends of the ribs to curve downwards to the desiredextent. This itis 
preferred to effect by jointing the inner ends «f the ribs to short links 
jointed to the runner. When the umbrella is being opened these links 
jie parallel or nearly so to the stick, but as soon as the ribs have been 
moved past a position at right angles to the stick the links are caused 
to incline outwards from the runner, so moving the ribs outwards and 
tightening up the covering. 


2358. G. H. Coiiins, New York, U.&., “Sewing machines.”—Dated 27th 
August, 1870. 

This relates to an improved sewing machine attachment for manufac- 
turing tubes or piping for ornamenting dresses and for other like pur- 
poses. The frame, which isscrewed upon the cluth-plate of the machine, 
secures the attachment in its proper position. The arm of the Jcover or 
guide closes over the material and holds and guides it to the action of the 
needle. The curved guide or cover holds the material in place upon the 
pipe or tube, governing the size of the tube to be made, and through 
which it is turned and ted as fast as it is stitched. An arm or brace sup- 
ports the pipe on one edge. A pipe or tube sizes and shapes the piping, 
and the latter is turned through it as itis sewed. 


25th 





Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

2269. H. BrapDey, Greenwich, ‘“‘ Manufacture of disinfectants.” —Dated 16th 

August, 187v. 

The apparatus used consists of a pump to supply to the boiler or fur- 
nace the material used for the production of carbolic acid gas, and a pipe for 
connecting the said boiler or furnace with a chamber or retort. The process 
of manufacture is as follows: Heat being applied to the boiler or furnace, 
which should be filled toabout two-thirds of its capacity with an oleaginous 
product distilled from coal tar, at the temperature varying from 36 deg. 
to 450 deg. Fahrenheit, the vapours of carbolic acid are generated therein, 
which pass out of the samo through the connecting pipe into the 
chamber or retort, which would be filled to about one-third of its capa- 
city with clay or other suitable substance to be treated. The vapours 
which are not allowed to ee produce a pressure of from one to five 
pounds to the square inch, which forces into and condenses the vapours 
in the clay, saturating and impregnating the same with carbolic acid in 
a very perfect and eflicient manner.—Not proceeded with. 
2310. A. Deincer, Berlin,, “ Producing pulp.”"—Dated 22nd August, 

1870. 

This consists in dissolving the silicic acid, the pith, and the colouring 
matter of the plants, whilst lcaving their cellular structure intact. A 
boiler is employed preferably constructed in the shape of a cylinder set 
vertically, and which boiler the inventor will afterwards designate under 
the term of “fibre-boiler.” The whole of its internal iron surface is 
tinned or coppered, or otherwise protected against the chemical action of 
its contents. The outer surface is preferably covered with wooden lag- 
ging or with any other slow conductor of beat, such as felt. It is pro- 
vided with a suitable opening or man-hole at its top, and another at its 
bottom side. A short distance from the bottom of the fibre-boiler there 
is fitted a perforated tinned iron bottom. The fibre-boiler is placed by 
means of u pipe in communication with any steam generator or boiler. 
A short distance outside the fibre-boiler this steam supply pipe is fitted 
with a tap for re ting the admission of steam. —Iuside the fibre- 
boiler the pipe is fitted with a self-acting cut-off valve, so at 
should there be an excess of pressure inside the fibre-boiler the lye or 
wash cannot be driven out by the pressure into the steam boiler. 

2318. W. J. Hav, St. John’s-wood, “‘ Coating metal sheathing.”—Dated 23rd 

August, 1870. 

This consists in the employment of a solution of chloride of zine mixed 
with oxides of zinc for coating surfaces exposed to the action of the sea 
water, thereby turming a durable coa’ and one which will yield suffi- 
ciently to the action of the sea water and friction to keep clean. 


2320. J. Lion, Lisbon, ‘Manufacture of oil.” —Dated 23rd August, 1870. 
Various descriptions of wi may be used in the manufacture, but 
wood containing a large proportion of resinous matter is preferable, such 
as pine and the roots of pine and the lowermost parts of the tree re- 
maining after felling, as these pute contain an excess of resinous mutter. 
The wood is first to be cut in pi ‘of convenient size, after which it is 
placed in or travellers, supported on a trav wagon ready for 
Sd retort or retorts. The trav Ht 
mounted on rollers and rest on rails fixed and stayed on the traversing 
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wagon, which runs on rails at right angles to the line of the cradle rails, 

so that when the loaded traveller is brought into tion for delivery to 

the cylinder it meets corresponding rails fixed in the interior 

thereof. 

2325. F. J. R. Carutza, Holborn, “ Purifying cast iron.”—Dated 24th 
August, 1870. 

The inventor proposes to purify cast iron from sulphur and phosphorus 
by passing or forcing free or uncombined hydrogen gas through the 
dies mass of metal.—Not proceeded with. 

2351. C. Durr, Peckham, ‘ Ireating fibrous substances.”— Dated 27th August® 
1870. 


The inventor proposes to take bamboo, cut when about from twelve to 
fifteen months old, and to subject the same to the operation of any 
suitable crushing machinery. He then proposes to compress the fibres 
so crushed by means of hydraulic or other pressure, so that the material 
may be packed tightly and in a comparatively small compass for con- 
venient transport, which cannot be otherwise done in any considerable 
quantity, and by which means the knots are made to form part of the 
fibre and used simultaneously as such To remove the silex from the 
bamboo the inventor subjects the particles to the action of hydrofluoric 
acid in a heated state by preference, diluted as required ; or he injects 
among the particles a current of hydrofluoric agid gas. The crushed 
material is subsequently to be immersed in a caustic or other alkaline 
solution, which may afterwards be forced through the material by steam 
pressure or otherwise, in sufficient quantity to produce a defined colour, 
as may be required, according to the amount of solution used. By these 
means the inventor utilises the bamboo as grown, including knots and 
all waste which are subjected simultaneously to the same process, or the 
material may be treated according to any ordinary methods employed in 
treating various fibres for the manufacture of paper.—Not proceeded with. 
2354. T. CLavron and W. H. BatLey, Manchester, ‘ Producing gas from 

oil.” - Dated 27th August, 1870. 

Instead of allowing the gas to be generated in retorts heated in the 
fame manner as the retorts for coal gas, the inventors cause the generators 
to be heated by the ignition of the oil gas mixed with atmospheric air, 
the mixture being obtained by any well-known description of blowing 
apparatus. To obtain the greatest effect from the heat the inventors 
employ improved heating surfaces by fixing in the generator one or more 
truncated, sugar-loafed, or other shaped cones, either plain, corrugated, or 
formed with serpentine indentations, and surround each cone with 
another cone of a similar shape in the interior of the generator, tbere 
being a space between the two, and the heat from the ignited gas and air 
is impinged on the surface of the smaller cone. The inventors also use 
flat or annular corrugated metal for heating surfaces.—Not proceeded with. 


Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


2339. E. BonnommMe and C. F. Mitpe, Paris, ‘‘ Regulating clocks.” —Dated 
25th August, 1870. 

A regulating or primary clock worked entirely by electricity is situated 
at any desired place, and is placed in electric communication with other 
clocks, the working parts of which are constructed on the same principle 
as the regulating or primary clock which transmits its motions to the 
working parts of other clocks. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


2198. J. NADAL, Oxford-street, ‘‘ Pipe nozzles,” —Dated 8th August, 1870. 

This refers to the nozzles of the pipes used in watering gardens, and 
consists in arranging the nozzles of water pipesso that, by merely turning 
the cap of the nozzle, a single stream or jet, or a rose or number of jets, 
can be applied at pleasure. This is accomplished by means of a vertical 
plug fixed on the pipe, the part fixed on the pipe being conical like an 
ordinary tap, and perforated either with holesone above another, or with 
one hole of a suitable size. One hole is preferred, as it renders the 
nozzle smaller and cheaper, and in communication with the inside of the 
plug, which is hollow and stopped on the top, so that the water may pass 
out of each of the holes or the single hole as desired. 

2213. L. J. N. Monrew, Paris, ‘* Working terrestrial globes.” —Dated 9th 
August, 1870. 

The motive power originates in a barrel and spring whose force is 
directed on a pinion of the globe’s axis. This pinion prevents any 
oscillation of the globe and bifurcates in two directions, the first of 
which occurs in traversing the annual or orbital wheel. This traversing 
of the wheel the inventor terms to diaphragm it, and, descending, returns 
towards the centre which it had left and, again redescending, reaches a 
shaft, fulfilling four missions. Received at the first point of this shaft, 
which is a pinion, the force descends to a bevel wheel, whence it directs 
itself towards the pendulum, attaining the perpendicular, whence it is 
directed towards the fly-wheel of the globe whvelwork for effecting a 
rapid motion of the globe. These effects are produced by a metal eccen- 
tric piece, which, by means of a handle and shaft, connects and discon- 
nects two detent nuts, and also acts as a brake, by means of horsehair 
attached thereto, for stopping the tly, and producing instant immobility 
when required.—Not proceeded with. 

2220. M. Macnermotrand A.D WILLIAMs, Pudding-lane, “* Twisting metal 
bars.” — Dated 10th August, 1870. 

This consists, First, of a cast iron or other metal framework in three 
parts, of which the two frames or standards at one eud thereof con- 
nected together support a drum of varying diameter for driving the 
machine, which drum is placed in the interval between these frames. 
Fixed on the same axle asthe drum, and at one end of it, is an endless 
screw ; at the other end is a cog wheel, which works in another cog wheel 
of greater diameter, the latter being fixed on a hollow shaft working in 
bearings upon standards. One end of the hollow shaft just mentioned is 
formed into, or has attached to it, a circular disc, the vertical axis of 
which coincides with that of the endless screw. The disc is slotted on 
the face to receive movable jaws or clips, and has an aperture corre- 
sponding to, and coincident with, the hollow of the shaft. Gearing with 
the endless screw is a helicoidal cog wheel, which is fixed on an axle at 
right angles to the axle of the drum, and supported on bearings attached 
to the frame. At each extremity of the said axle is fixed a spur wheel. 
2243. J. M. Hapersnon, Rotherham, ‘‘ Treating metal wire.”—Dated 12th 

August, 1870. 

The object is to make one heating of the wire suffice for a series of 
rollings. The wire as it leaves the furnace is passed between a pair of 
reducing rolls, and its foremost end is secured to a drum enclosed ina 
casing. The drum is then rotated to wind the wire upon it, so that the 
heat is retained. When the full length of the wire has been received 
upon the drum the rotation is reversed, and its last end is passed through 
a fresh pair of rolls of smaller gauge to again reduce it, after which it is 
fastened on another drum and wound on in a similar manner. This pro- 
cess may be repeated for any length of time, or until the wire has been 
sufficiently reduced. 

2259. H. W. Wricut, Taunton, U.S., “ Tacks and nails.”—Dated 27th 
August, 1870. 

Ordinary tacks or nails made of iron are first annealed, so that they 
may be bent or clinched if desired. They are then placed within a 
revolving drum or “tumbler,” in which they are cleaned and polished 
by friction one with another. After being removed from the ‘‘ tumbler” 
the tacks or nails are electro-plated with copper, the operation being con- 
tinued until a sufficient thickness of this metal has been deposited upon 
them. It has been found by experiment that the desired result is 
obtained by depositing upon the tacks or nails a quantity of mg a equal 
to from 1 to 10 per cent. of their weight, but the quantity may be varied 
according to circumstances. 


2264. W. F. Stanxey, Holborn, “Constructing true surfuces.”—Dated 15th 
August, 1870. 

Generally the principle of this invention is to make the surfaces and 
edges of wood remain true by the insertion of steel or other metal of 
sufticient strength to overcome the various contractile forces of its fibre. 
2265. J. Hartvey, Leeds, “ Registering games.”—Dated 15th Angust, 1870. 

On the exterior of a case of w or other suitable muterial the 
inventor mounts a number of loose slides or slips similar to those 
ordinarily used in the game of pool, by preference radiating from one 
centre, but not necessarily so. In front of these slides or slips he places 
a disc working in suitable bearings, by means whereof all the slides or 
slips may be covered, so that no game can be marked until the disc is 
removed from the front of as many slides or slips as there may 
players. In the interior of the case the inventor arranges one or more 
catches, and in the slip or slides recesses are made to receive them. Each 
is so placed as to drop into its recess as soon as one life or point of a 
player is lost and covered by aslip. The aforesaid catches are moved out 
of their respective recesses by means of another disc or arm in the interior 
of the case, which is actuate! by the movement of the outer disc. The 
catches cannot be removed from the outside ex by moving 
the exterior disc over the required number of slides ; by movement 
the interior disc or arm is brought in contact with the aforesaid catches, 
and lifts them out of the recesses, thereby releasing the slips. In the 
interior of the case suitable gearing may be used. By preference the 
inventor mounts a worm and worm wheel; on the worm wheel shaft he 
places a ratchet wheel, and a pawl or catch working into it. This pawl 
or catch is carried by the interior disc, and moves the catch wheel in 
one direction only, and simultaneously with the movement of the disc. 
On the return the disc the catch or pawl rides over the teeth of the 
ratchet wheel without giving any motion to it. 





2266. F. R. Wixpow, Baker-street, “‘ Obtaining proofs from printed sur- 
MF allan. x4 16th August, 1870. 
consists in an improved mode of obtaining fs or impressions 
from the plates or surfaces obtained by photogts hic agency of whatever 
kind or nature such plates may be, and by w dh be the inventor is 
enabled to produce a considerable degree of half tone, combined with 
great vigour in the subject to be reproduced. The first part is carried 
out by producing two or more plates Instead of one from the same nega- 
tive, each of which plates has received a sufficient de; of exposure. 
By this means the inventor divides the subject in uated tones into 
an imaginary series of “flat tints,” and if the process be one which 
merely yields a surface giving a flat tint or impression, he forms as 
many plates as the subject may have tints, each of such plates having 
register marks obtained directly from the negative. These plates are 
nted in succession in a more or less transparent ink, of a depth calcu- 
ated to give the requisite tint, and as each plate contains different pur- 
tions of the subject, the first containing the whole of the subject, and the 
last only the dark touches to form only the deepest shadows, the whole 
subject is ultimately produced with a , band of delicacy proportionate to 
the number of surfaces employed. When the process employed is sus- 
ceptible of yielding surfaces which give a certain degree of half tone or 
impression, a small number of surfaces is necessary, as each surface fur- 
nishes several of the imaginary tints into which the subject is assumed 
to be divided. 
2268. G Speicat, Clerkenwell, ‘ Treating glue.”—Dated 16th August, 1870. 
The object is to reduce glue toa condition in which it may be more 
expeditiously applied for use, and packed in a smaller compass than 
heretofore. The invention consists in grinding dry glue to powder.—Not 
proceeded with. 
2273. E. A. O’Brien, New Orleans, U.S., “‘ Bale fasteners or ties.”—Dated 
17th August, 1870. 

This invention relates tothatclass of ties used in securing bales or packages 
in which there is an opening forthe introduction of the last end of the band 
that is to be fastened thereto after the band has been bent into the formofan 
oblate hook. The improved fastener or tie is provided with two triangular 
slots, spaces, or compartments in reverse position to each other, to receive 
the two ends of the tend and fasten the same around the bale of cotton 
or other matter, which slots, spaces, or compartments occupy such rela- 
tion to each other and to the band that, after being secured to one end 
of the band, they allow the fastener or tie to be moved or turned, as it 
were, upon an axis sufficiently to receive the other end of the band after 
the same has been bent into a hook form in the same, or nearly the same, 
line which will be maintained by the band after the fastening has been 
fully effected and the bale has been withdrawn from the compressing 
— thus securing the taking up of all or nearly all slack of the 


2274. W. H. Van Ceve, Ypsilanti, U.S., “ Screw nut washer.”—Dated 17th 
August, 1870. 

This relates to an improved method of locking nuts in their bults, and 
consists of a sheet metal washer provided with one or more studs 
which project into an elongated bolt hole, the studs preventing the 
rotation of the washer. When the nut is secured home against the 
washer a projecting end of the latter is turned up against the side of the 
nut, which is thereby locked in position and kept from turning except 
upon the application of great force thereto. 

2275. A. W. Pocock, Pimlico, London, “ Water meters.”"—Dated 17th 
August, 1870. 

This relates to the employment of one or more cupped or plain rings, 
forming valves and fitted eccentrically on the main shaft, — find a 
seating against the surface in which ports are situated. The rings in 
rotating cover and uncover the ports in succession. The invention also 
relates to a new construction of plug composed of two dises, and 
connected by a cross rib; a rim being carried about half way round 
the edge. There is a well in one disc, and also a e leading to 
the edge to allow the water to pass throughit. The seating for the plug bas 
four holes in it which lead to the upper and lower parts of the cylinders. 
The two holes for each cylinder are exactly opposite each other, to insure 
the proper action of the pistons. There is also a hole in the centre of the 
seating for the outflow.—Not proceeded with. 

2278. W. Harvey. Brewer-street, London, ‘‘ Water and gas cocks.”—Dated 
17th August, 1870. 

The body of the cock is made with two or more supply or entrance 
apertures, and one exit aperture tlirough which the water from the two 
supplies will pass. The plug of the cock is made solid, and is provided 
with three apertures corresponding to the openings in the body. The 
openings in the body are, however, made of double the width or super- 
ficial area of the corresponding openings in the plug, and the two supply 
openings are so arranged in reference to each olnet that the full supply 
from both may be passed at the same time through the plug to the exit 
opening. It will be understood that, as the openings in the body of the 
cock are twice as wide as the corresponding openings in the plug, the 
latter may be turned on its axis to a certain extent, so as to cut off the 
flow partially or wholly from one supply without necessarily affecting 
the supply from the other. The plug is kept down on seat by means of 
a spring, and the spindle of the plug passes up through a dial plate, and 
on this spindle is mounted an index or pointer, and a handle for turning 
the plug in any desired direction. 

2280. H. W. Dee, Sherwood-street, London, ‘‘ Withdrawing liquid from 
Siasks.”—Dated 18th August, 1870. 

This consists in fitting two tubes, one within the other, in the neck or 
body of a flask, bottle, jar, «r other vessel or pipe in which liquids are 
placed. The outer tube is perforated at its lower end, and the inner 
tube, packed or not, is free to be drawn up and down in the outer one to 
uncover or cover the perforations. The inner tube is open at both ends, 
while the outer tube is closed at its lower end, with the exception of the 
perforations before spoken of. When the inner tube is pushed down the 
perforations are covered, and escape of the liquid is prevented. 

2296. W. Firtu, Edinburgh, ‘‘ Elastic wheel tire.” —Dated 20th August, 
1870. 








The inventor makes the tires of wheels of triangular pieces of metal 
and tapered blocks of rubber, and he arranges these in such a manner 
that they shall rise under the weight and press against one another. 
The metal blocks are held in place by bolts. Several modifications are 
mentioned, in some of which an inner rigid band or tire is used; in 
others transverse pins are employed for additional pieces of rubber to 
press upon. 

2298. G. Duncan, G. Hotcuin, and S. M. Harrison, Liverpool, ‘ Dis- 
charging caustic soda. ”—Dated 20th August, 1870. 

The inventors displace the caustic soda from the pots, a weighted vessel 
being used. When the soda is to be discharged it is allowed to descend 
or enter among the soda, and displace it over a spout or way whence it 
passes to the transport packages. Every pot may be provided with a 
displacing or weighted vessel, but it is preferred to employ one only car- 
ried by a crane for a row of pots.—Not proceeded with. 


2304. J. H. Banks Buatiersea, ‘‘ Pattern blocks for surface printing.”— 
Dated th August, 1870. 

The inventor takes a lithographic or similar stone and produces on the 
surface of the same, in astrong resinous ink, the design required; he then 
saturates the stone with a gummy solution to — the ink spreading, 
and afterwards he heats the stone so that the ink of the design may 
sink intoit. This being done he removes the gum, and dissolves away 
by means of acid the unprotected parts of the stone more in detail. The 
inventor prefers to conduct the process as follows :—First, he polishes a 
lithographic stone or other kind of limestone smooth, and the finer the 
polish the better. Either a grey or yellow acne any stone is very 
suitable. Secondly, he lays upon the stone a transfer drawing or impres- 
sion produced upon transfer paper, such as is used by lithographic 
printers. The ink the inventor perfers to use in this operation is com- 
posed of the following ingredients :—Shellac, four parts; black pitch, two 

arts; aspbaltum, one part; copal gum, one part; mastic, two parts; 
ithographic ink, one part; Castille soap, three parts; burnt linseed oil, 
one part. 


2306. J. Lewis, Ranelagh, “ Lithographic printing.”—Dated 20th August 
1870 


1. 

This consists, First, in the vse in lithographic printing of stones con- 
vex on their surface, and formed suitably to be carried on a drum or 
rocker. Secondly, in apparatus for adjusting and  Frinding such stones, for 
transferring the matter to be printed to them, and for printing from them. 
Thirdly, in the arrangement of the rotating drum machine. Fourthly, 
in finger nail grippers which strip the paper from the printing surface 
by inserting themselves under its edge, then nipping the paper and re- 
tiring with it. 

2311. W. and J. R. and W. M. Ricwarp, Edinburgh, “‘ Printing machines.” — 
Dated 22nd August, 1870. 
This consists of two levers, one at each side of the machine, and so 
cted to the hine framing at their lower end as to be capable of 
oscillating along the sides of the machine in the direction of its length. 
These levers are attached firmly together and at a proper distance apart 
by a stay passing above the back board of the machine and joining their 
upper ends. Passing through these levers, at a point alittle below the 
stay above referred to, is a shaft, upon which are fitted grippers capable 
of tong shifted to and set at any place in this shaft, and so at any place 
in the width of the machine.—Not proceeded with. 


2312. 8. Dariy, Leadenhall-street, ‘* Fluid meat.”—Dated 22nd August, 
1870. 





The inventor usually employs beef finely sliced or mixed as for sausage 
g, and digests it, in water containing about 1 per cent. of hydro- 
chloric acid of p copeia strength, with = ae the proportion of a 
quarter of an tow Aide tg hd ie uses two 
meat, 


water to a pound of digests at a temperature of 100 deg. 





ions of » 


Fabrenheit. When solution has taken place the inventor neutralise 
the acid with carbonate of soda, and adds for each pound of meat em- 
ployed one ounce of finely minced creas (say of ox, cow, calf, or 
sheep), and again digests at 100 deg. F: it until the bitterness is re- 
moved ; filter and evaporate the liquid to a convenient consistence. 


2313. P. Moriron, P. Hucnarp, and A. Drovot, Paris, “ Cord making.” — 
Dated °2nd August, 1870. 

This relates, First, to the reduction into two instead of three operations 
of the work of rope making by the complete union of the two latter 
operations, viz., the warping and the cabling. This point is of the 
greatest importance, for whilst it diminishes the hand work it also pre- 
sents the considerable advantage of avoiding the deformation of the 
strand after it has been made by the inevitable winding and rewinding 
it has to undergo under all the actual systems. It results from this that 
the improved manufacture includes two distinct operations only, viz., 
the spinning the yarn and the cabling direct and warping simultaneously. 
Secondly, to a description of die or elastic gauge destined to give the calibre 
to the thread or strand during the operation. Thirdly, to an improved 
system of mathematical drawing or pulling for the matter being worked, 
whether thread, strand, or cable, as fast as it is manufactured. 


2314. J. N. Paxrs, Regent’s Park, ‘‘ Raising bedridden persons.” —Dated 23rd 
August, 1870. 

The apparatus for the above purpose consists of three iron rods or pipes 
with handle and screws as under:— First, two uprights of about 3ft. or 
5ft. in height, each ending in four legs to each upright, and having mov- 
able castors on each leg. Secondly, on the top of each upright is a revolving 
collar, through which collar a cross or horizontal bar passes. Each up- 
right has also a movable screw clip to receive a horizontal bar (thinner 

the first horizontal bar referred to), for the purpose uf changing the 
joer pe the invalid from a recumbent to a perpendicular.— Not pro- 
with. 


2316. M. Macpermort and A. D. WituiaMs, Pudding-lane, London, ‘‘ Rock 
boring.” —Dated 23rd August. 1870. 

This consists, First, of a standard formed either of a metal tube of any 
suitable section (which is the kind they prefer). or of bars fastened 
together, or of a solid piece with a longitudinal groove in the same, or of 
a wheel trolly, carriage, or frame. This standard carries at one extremity 
thereof an oscillating claw working on an axis by which it is connected 
with the standard, and at the other extremity thereof is a screw, the nut 
of which is fixed on the said standard, and which screw is provided at its 
lower end with a guide washer, which fits inside the tube and steadies 
the screws. The screw last described is terminated by a head havin, 
holes or faces to enable it to be easily turned in the nut, and is suarmoun 
by a steel or iron point which penetrates the surface it is in contact with ; 
or, for the said steel or iron point, they substitute in some cases a revolving 
claw in connection with the screw and permitting the same to turn, or 
else a claw forming a part of the head of the screw, the nut in the latter 
case turning in the standard.—Not proceeded with. 


2321. J. Ropryson and J. Smiru, Rochdale, ‘‘ Cutting wood.”— Dated 28rd 
August, 1870. 

A block of metal formed with faces, and upon these are mounted blades 
somewhat similar to plane irons; they are provided with slots through 
which set screws pass, and by which they are attached to the block. The 
cutting edges are formed at an angle, so as to provide them with an 
advanced point, and beneath the cutting edges are hollowed out parts. 
Across the block is a dovetail groove, within which are placed instruments 
secured in any required position by set screws passing through slots and 
into the block, which slots are of a dovetail form, with the wider portion 
outward, and the heads of the set screws are of a similar form, whereby 
the whole of the parts are brought flush with the face of the block. The 
outward ends of the instruments are formed with fine saw teeth, which 
are bent a irifle outward from the face of the block, so as to be in a line 
with the ‘points of the cutters. which cutters at those points project a 
trifle beyond the face of the block, the object of which will be hereinafter 
explained. The cutter block thus arranged is provided with an axis. 


2322. J. A. Hoaa, Chancery-lane, London, ‘‘ Safety lamps.”—Dated 23rd 
August, 1870. 
This consists in the use of a tall cylinder, within the wire gauze 
cylinder, for the purpose of preventing the light from being tampered 
with.— Not proceeded with. 


2324. W. Brarpwoop, New York, U.S&., “ Printing presses.”—Dated 24th 
August, 1870. 

On a supporting frame of any*suitableconstruction, a platen is mae to 
vibrate and come into contact at the end of each double vibration with 
the forme, which is secured to a vertical and stationary bed in the sup- 
porting frame. The platen is caused to vibrate from a crank pin on the 
driving shaft by connecting rods, one on each side. The ends of these 
connecting rods are fitted with springs and set screws for the purpose of 
giving a period of rest to the platen during the time each successive 
sheet is being fed to it, and the work being done. The inking of the 
forme is effected by a roller carriage made to move up and down in the 
supporting frame, such roller carriage being operated from the connecting 
rods whereby the platen is actuated. One or more rollers—four are pre- 
ferred- -are fitted in the roller carriage ; these receive ink from a cylinder 
provided with one or more—two being preferred—supplementary rollers. 
When four rollers are used, the lower two receive ink from the cylinder 
direct, and the top two from the supplementary rollers. 


2328. W. Berry, Dalston, ‘Mud and water carts.”- -Dated 24th August, 
1870. 


The inventor constructs the body of the cart of a barrel or other con- 
venient shape, and mounts it on central or other axles or otherwise, so 
that it may be tilted or inverted whrn required to discharge its contents, 
or the contents may be discharged by opening a door or slide. Part of 
the barrel or other rey cart y is made so as to open and turn back; 
when so turned back this part rests at one side or end upon the ground, 
and forms «in inclined plane, up which the mud or other rubbish may be 
swept by ordinary brooms into the cart. The inventor also provides the 
cart at the lower end with a valve and spout or other analogous devices, 
to enable the cart to be used as a water cart when required for that pur- 
pose. The cart may be mounted on two or more wheels, and it may be 
arranged to have the mud swept in at the end or at the side.—Wot pro- 
ceeded with. 

2330. R. M. Hoe, New York, U.S., “ Printing machinery.”—Dated 24th 
August, 1870. 

This machine is provided with a reciprocating table or bed for carrying 
the forme of type, and also animpression cylinder (of equal circumference 
to the travel of this type bed in one direction), which is mounted as 
usual on suitable guides and bearings in a strong frame. The type table 
receives its traverring motion from a crank pin on one end of the driving 
wheel of the machine, which motion is imparted to the bed through a 
reciprocating spur wheel in gear with a rack on the under side of the 
table and also with a fixed rack oa the bed plate of the machine, which 
will transmit as it rolls back and forth a motion double in speed to that 
due to its reciprocations. The impression cylinder, which is of equal 
circumference to the travel of the type bed in one direction, is driven by 
a rack at the side of the t table gearing into a spur wheel at one end 
of the cylinder, a portion of its circumference being cut away to prevent 
a retrograde movement of the cylinder when the motion of the type bed 
is reversed. To insure the complete revolution of the cylinder to hold it 
while the bed returns, and to start it forward so as to gear correctly with 
the rack, the impression cylinder has a catch tooth bolted to the side of 
the cylinder wheel, and is operated by a catch lever pivoted vertically 
to the side frame of the machine. A horizontal connecting rod jointed to 
this catch lever is furnished with a hook-shaped notch which fits over a 
pin in the vertical arm of « three-armed cam lever mounted on a cross 
shaft. Theother horizontal arms are operated by cams suitably arranged, 
and in order to draw the catch lever into gear with the catch tooth, and 
bring the cylinder to the stopping point, at the proper time the cylinder 
may also be held stationary while the bed returns, or it may be started 
forward by the same means, so that the cylinder and side rack shall gear 
correctly. 

2331. A. M. SicBer, Cheapside, “ Lighting and heating apparatus.”—Dated 
24th Augyst, 1870. 

The inventor constructs a lamp burner or apparatus for lighting or 
heating with a vertical passage or channel for inflow or up-draught of air 
to the flame from the lower portion of the lamp or apparatus up to and 
through the burner, wick, holder, or flame. is passage or channel he 
usually arranges so that it shall be central of the Log! or flame. It ma: 
or may not be cl at m. When so closed it is supplied with 
atmospheric air through apertures formed in the sides, shell, case, or body 
of the lamp or opperes. and it is best to form the orifices at regular 
intervals round eee ce so that air may be drawn in on all sides 
and attracted cen y «nd upward towards the flame. For brackets or 
arms and for suspended lights the air passage may be formed into a pro- 
longation or appendage dependent from, or connected with, the burner or 
the part to which it is fitted.—Not proceeded with. 

2332. a Brown, Edinburgh, “‘ Lighting and heating.”—Dated 24th August, 
1870. 


This principally relates to pipes employed in irrigating land according 
to another invention patented on the 7th August, 1869, No. 2363. These 
pipes are formed by means of hydraulic pressure, whereby the pipes can 
either be made from old lead, or from pig lead, or from other ductile 
metal or alloy, upon the place where they are intended to be used, thus 
avoiding the great expense and also the risk of damage to 
the pipes themselves, The pipes can ulso be made thus of any required 
length, a ~~ savi effected in the expense of junctions and 
fi . The ordinary and well-known lead pipe dra’ press may be 
employed, or any other press suitable for the , wi should sf 
preference be p’ upon a tray carriage or 

mounted upon running wheels. 
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2333. T. A. Letrs, New Cross, “ Railway season tickets."—Dated 25th 
August, 1870. 

This consists in making the upper half of the ticket of a white or other 
eplour agreed on, to represent first class, the other classes being desig- 
nated by other colours. Twelve different colours are employed for the 
lower halves of the tickets to indicate the months of the year for which 
the tickets are available. A band across the ticket designates the station 
for which the ticket is available, a different colour being used for cac! 
station. A unit or letter indicates the year in which the ticket expires. 
—Not proceeded with. 


2337. P.M. Parsons, Blackheath, ‘Artificial fuel.”—Dated 25th August, 
1870. 


This consists in combining chalk or other suitable carbonate of lime 
with coal, coke, charcoal, pitch, or other suitable carbonaceous or hydro- 
carb bst in certain proportions of about one by weight 
of carbonaceous material to from one to four of chalk, in some cases 
adding a little clay for the purpose of producing a cheap fuel for house- 
hold and other uses. - Not proceeded with. 

2348. W. KippLe, South Lambeth, “ Saving life from fire.”—Dated 26th 
August, 1870. P 

The inventor employs a double length of rope (by preference made in 
one piece doubled together in the middle) connected at one end to an eye 
or thimble, round which the rope is by preference folded, the other ends 
being unconnected. This double rope when not in use is coiled, by pre- 
ference, round a flat board or light frame which is hung against the wall 
or other convenient place ; Secondly, the inventor provides at the ceiling 
or other raised part of the room a strong hook or eye to which the eye or 
thimble of the rope is attached, and when required for use the coiled up 
part of the rope is thrown out of the window, so as to hang down to the 
ground outside of the house. If the hook or eye is fixed to the ceiling 
an ornamental rosette is. by preference, fixed against the lattice, which 
prevents «ny danger of the plaster being broken. The inventor provides 
a number of belts of any suitable construction formed from a double 
piece of fibrous or wire rope formed into a loop at one end and distended 
somewhat in the middle part of a stiffener (such as a piece of stout 
paper), which distended portion may then severed with canvas or 
other material. At the other end the belt has a “frog” or “‘ toggle” hook, 
or other fastening, attached to it, which, when passed through the loop 
at the first named end, closes the belt. Such belts when in use are sus- 

nmded against the wall, together with the coiled rope. When required 

‘or use each person to be saved in succession passes one such belt round 
his body, euclosing within it at the same time twojropes which have be- 
fore been thrown out of window, 


2345. G. E. Morcan, Ozford-street, London, “‘ Teaching music.”—Dated 
26th August, 1870. 2 

This consists in employing type of any suitable description r dimen- 
sions, having raised or sunken letters cast, engraved. or otherwise formed 
thereon, so that on the type being set up and printed from in the ordinary 
manner each note formed thereby and arranged in musical urder will 
show or represent on every printed sheet of music a white letter of any 
f the series forming the octave from A to G on each of the black notes, 


ond a black letter on each of the white notes. 


2346. J. MorRELL, Liverpool, “‘ Packing bacon, d&c.”—Dated 26th August, 
1870. 





This consists in the employment of lard for packing the hams or bacon. 
Instead of importing the lard separately as a packed article of import, 
the inventor makes it serve as a packing, and at the same time intro- 
duces it in such a state that its value, separately considered as an article 
of import, is scarcely diminished. According to this process of packing 
the lard is run into the packages in a melted state, and forms an air-tight 
covering or envelope for the bacon or hams, and so retains the juices of 
the meat and protects it from injury, and being a product of the same 
animal as the bacon or ham it does not impart any taste to the bacon or 
ham which could injure the quality. At the same time, by the operation 
of so packing hams and bacon or lard together, there is effected a saving 
of the cost of the packages, and of the freight or carriage of the lurd, and 
also a saving of the cost of the salt ordinarily used in packing hams or 
bacon. The packages used (as they require to retain the melted lard) 
should he better made than those ordinarily used in packing hams and 
bacon in salt. They should be jointed and well secured. 


2350. T. and 8. C. Lacey, Canonbury, “‘ Stopping gas meteis.”—Dated 26th 
August, 1870. ° 
This relates, First, to an apparatus for automatically stopping the flow 
of gas through a meter when any quantity previously determined upon 
has been used; Secondly, to the combination of a supplemental index with 
the ordinary index of a gas meter ; Thirdly, in the combination with the 
supplemental index of stopping devices or other suitable contrivances 
which will allow the meter to work until the proper quantity of gas has 
been delivered, and will then automatically stop the meter, and prevent 
any further supply of gas until the index hand !\as been readjusted ; 
Fourthly, in connecting the supplemental index with the ordinary index 
by means of an adjustable pinion or other suitab » contrivances which 
will permit the index hand to be adjusted to any de-ired figure or number 
on the dial. 
2352. J. S. Linrorp, Holoorn, London, ‘‘ Hylrometers.'—Dated 27th August, 
1870. 


A vessel is constructed of a suitable shape. The proportions of the 
vessel which constitutes the hydrometer are so a:ijusted that a given 
bulk of water is placed in a central cylinder or bulb, or placed in 
any other way between two bulbs. e hydrometer when floated in a 
vessel containing water at the same temperature «s that in the bulb or 
between the two bulbs sinks toa point marked 1000. By replacing that 
water with a fluid of lighter specific gravity, the instrument sinks to a 
degree lower on the stem, which is marked to give the correct specific 
gravity, and the -result is that if the fluid to be tried and the water in 
which the instrument is immersed are at the same temperature the 
results are sufficiently accurate for all practical purposes.—Not proceeded 
with. 


2353. W. Sykes, Toronto, Canada, “ Tunnelling.”—Duted 27th August, 1870. 
This consists in making the isolating shield a bottomless structure, 
_ corresponding in form and dimensions with the particular tunnel for the 
building of which it is employed, and may be made in lengths with 
turrets at each end. These turrets are of sufficient height to reach above 
the level of high water when the shield is sunk to its full depth. The 
lower edges are supported laterally by a grid, the under edges of which 
may, if deemed necessary, be sh ned and hardened to facilitate the 
cutting into the ground as it is sunk. 





BELGIAN INVESTMENTS.—The report of the directors of the 
General Company for Promoting the National Industry of Belgium 
states that the average return realised by the company upon its 
colliery investments last year was 4°04 per cent., and upon its 
investments in metallurgical companies, 6°68 per cent. The 
Belgian iron trade continues to show a good deal of activity. 

INJUNCTION AGAINST USING A STEAM HAMMER.—Vice-Chancellor 
Bacon gave judgment on Saturday in the case of Roskell v. Whit- 
worth. The suit was instituted to restrain Sir Jose»h Whitworth 
from working a ponderous steam hammer, which was a nuisance 
to the Roman Catholic Church of St. Augustine, tlie schools, &c. 
His honour said he believed the evidence of the plaintiffs, which 
showed that the working of the steam h was a nui 
and he, therefore, granted the injunction apnlied for. 


SEWAGE AT WOKING.— A correspondent calls our attention to a 
state of things in the village of Woking which appears to require 
the notice of the Government inspector. He states that the 
drainage from the convict prison at Woking and from the gas- 
works is allowed to flow into an open meadow, which has become 
perfectly saturated with it. Fever has been prevalent in the 
neighbourhood for the last two years, and small-pox is now added. 
At the neighbouring village of Horsell a school of 200 children has 
been pare in consequence. As usual, it seems impossible to fix 
on anyone the responsibility for abating the nuisance.— Nature. 


BgeEt-RooT.—The Secretary of the Wisbeach District Chamber 
of iculture has received a letter from Mr. James Duncan, who 
thus refers to his experimental farm at Lavenham :—‘“‘I am ve 

to say that I have been successful at Lavenham this year, an 

have no doubt that the beet sugar industry will soon take root 
in this country. There is nothing to prevent it. Land is cheaper 
in England than in France, Holland, or Belgium. We can w 
quite as roots as on Continent, and, by means of deep 
steam cultivation, very much better. The cost of growing the 
roots at Lavenham and delivery to the factory, ranges from £9 to 
£11 per acre, including rent, taxes, manure, labour, and cartage. 
Part of the manure, however, should be debited to the wheat crop 
which follows. With fair cultivation, an average crop of fifteen 
tons per acre is what may be expected. The price I pay for the 
roots is 20s, free of earth and leaves. The farmers get 





’ 


the refuse pulp for feeding the cattle at 12s. ton. Three tons 
of pulp are equal to one ton of hay,” "- 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS 


(From our own Correspondent.) 

THE LABOUR DIFFICULTIES IN SCOTLAND AND WALES: Their 
effect upon this district THe Russian Loan: To what it will 
lead —ANTICIPATED GREAT DEMAND FOR RAILS AND RAILWAY 
WORK—WHAT IS NOW DOING AT THE MILLS AND FORGES—TZ'he 
descriptions of iron mostin demand—INGtNUITY AS TO FASTEN- 
INGS FOR BALING HOOPS—PIG TRON : Slow sales—THE FAILURES 
IN THE IRON TRADE: Three meetings of creditors—THE IRON 
TRADE IN NorTH STAFFORDSHIRE: Jmproving—ENGINEERING 
FIRMS—HEAVY FOUNDRY Goops—ROLL TURNERS—RAILWAY 
CARRIAGE AND WAGON WORK—BRIDGES AND GIRDERS—THE 
GALVANISERS—ANCHORS AND CHAINS: Death of M~.. Wocd— 
THE LIGHTER INDUSTRIES: Paris and German advices--THE 
BIRMINGHAM AND STAFFORDSHIRE Gas LicHT CoMPANy. 


WE did not here experience any alteration in the demand as the 
result of the strike and lock-out in Scotland, and afterwards the 
slight show of opposition by the men in Weles to the same reduc- 
tion in wages there, as both in that district and in Scotland the 
men have had to accept. 

We are, however, looking for unmistakeable benefit as the 
result of the success of the Russian loan, and the peaceful solu- 
tion of the delicate questions which have had to be discussed by 
the Conference of Powers in London. No doubt is entertained in 
Birmingham that much of the £12,000,000 will be circulated 
amongst British ironmasters—the men who roll the rails which 
the great Northern Power yet requires in completion of her ex- 
tensive railway operations. 

It is believed that orders for rails and railway plant have been 
held back in several conspicuous instances until this alone enabled 
the would-be purchasers to see their way to the money which the 
orders involved. 

The improvement which has begun in the rail districts of Wales 
and Cleveland will, it is assumed, quickly possess more decided 
features ; indeed, that the rail mills there willin a few weeks 
be all filled up, even as now certain of them already are. 

This brought about, orders will then be more freely distributed 
in this district, not only for rails, but likewise for those descrip- 
tions of iron and steel, and those goods produced hereabouts, 
which are usually in request proportionate with the character of 
the trade in rails. 

As was to have been expected, there is a better tone throughout 
the trade and more confidence than at any time during the last 
nine months. 

Not only is this the case as to the prospects of immediate 
orders, but likewise with respect to the capabilities of this district 
to meet the requirements that may be made upon it. 

The mills and forges are at present supplied with only a small 
number of orders for any of the general descriptions of finished 
iron. 

Sheets are in best request. Galvanising samples are in good 
demand, and prices are better than they were when some con- 
siderable purchases were made a few weeks ago, by 5s. a ton. 
Purchasers cannot nuw buy under £8 10s. Nor ought they to be 
able to do so, for, taking the list prices, that quotation is a very 
low figure. 

Girder plates and angle bars are selling fairly at some works to 
supply the yards in the neighbourhood in which roofing and bridges 
chiefly are being made. 

There is a better demand for baling iron. Considerable atten- 
tion has been given by some ironmasters to this department of 
trade. They display much ingenuity in adapting suitable rivets 
and buckles to the iron. The last improvement is that in which 
the buckles and the rivets, instead of being sent out detached and 
in separate cases, are now supplied fastened to either end of the 
strip ready for immediate use, and so fastened as that there is 
no probability of any one strap on its road out losin’ its appropriate 
fastening. Hitherto the cotton planters of America and India, 
and the wool-growers of Australia and elsewhere, have made it a 
great point in their communications with ironmasters that the 
fastenings should be of such a character as to be applied with ease 
and rapidity; and when they have not brought their own patterns 
that maker has secured the order who has displayed most 
ingenuity in the respect desiderated by the customer. Inasmuch 
as the plan which is mentioned is thought to be an improvement 
upon all others, a good trade is looked for in the hoop mills where 
the goods are produced. 

The strips of a heavier class and of short length, the maximum 
not being more than 6ft., are being exported in large quantities. 

Thin sheets to be used mainly by the stampers and the other 
makers of light goods, principally in Birmingham and Wolver- 
hampton, are improving; common rounds are selling tolerably 
well, but the first-class kinds are not in much request. 

General smithy bars of the Al class are improving, mostly in 
respect of home use; the less valuable bars are increasing in 
request principally for export, vid Liverpool. 

Tank plates are being made in heavier quantities, also for the 
export market. They go made up for the greater part from 
London, destined, not a few of them, for our antipodean colonies. 

Boiler-plates are only quiet. 

Certain denominations of shipbuilding iron are certainly better, 
and the Government orders for iron to be used in the national 
dockyards continue to afford profitable employment to a goodly 
number of hands. 

The small hardware manufacturers who produce goods that find 
a market in Northern Germany are purchasing from the iron 
merchants and the ironworks direct, with a freedom that has not 
been before observed since the middle of last year. 

Pig iron is in only slow sale, but prices are firm. Soon purchases 
will begin to be made for the ensuing quarter. 

Coal is not active for ironworks, but a little more is doing on 
general manufacturing account. 

Messrs Fanshaw and Yorston’s creditors on Wednesday received 
their first instalment. It amounted to 5s, inthe pound. They 
are looking for between 1s. 6d. and 2s. more. 

Messrs. James and George Onions, the landlords of Messrs. 
Fanshaw and Yorston, had a meeting of their creditors in Dudley 
on Monday. The accounts showed unsecured liabilities £7727 ; 
and secured, £10,398. The total liabilities were £9489. The 
assets were set down at only £2324, showing a deficiency of no less 
than £7164. It was further shown that the property at Church- 
lane cost £10,150, and was estimated at present to be worth £6275. 
The Stour Valley Furnace cost £2780, and was now valued at 
£1500. The Horsley Heath Works cost £6575, the present value 
of them being £4750, Total cost of properties, £19,478 ; and total 
value, £12,525, making a loss of £6950. On behalf of the insolvents 
first 5s., then 6s., and ultimately 7s. 6d., to extend over twelve 
months, the last 2s. 6d. unsecured, was offered ; but the creditors 
adjourned their decision for a week, waiting the report of a com- 
mittee of inspection which they appointed at the same meeting. 

On the same day a meeting of the creditors of Mr. Samuel 
Hia¢ey trading as Messrs. Samuel Hingley and Co, at Pensnett, 
was held at Brierley Hill, Mr. Homer, of the Chatterley Iron Com- 

y, in the chair. Much inquiry took place as to the position of 
essrs. Noah Hingley and Sons in connection with the estate. 
Mr. Benjamin Hingley not only denied that his firm were partners, 
but produced a letter in which they had endeavoured to dissuade 
Mr. Samuel Reger from taking the works at Pensnett, and he 
likewise ass that his firm were creditors for £4000. 
It, however, transpired that the notice of dissolution of partner- 
ship between Mr. Samuel Hingley and the firm of Messrs. 
Noah Hinges and Sons, had not been published in the usual 
manner. é financial statement showed liabilities amount- 
ing to £28,295, with assets of the value of no more than 
The insolvent commenced business in July, 1868, and since that 
vate expenses, but he had had to 





pay £80 per annum for insurance out of these expenses ; and in 
accounting for the loss of £22,000 in so short a time, he said that 
he had had to spend from £12,000 to £13,000 on the works. In 
the hope that if the estate were liquidated an advantageous offer 
might be made by Mr. Matthews, owner of the works, it was de- 
termined in this way, and not by bankruptcy, the estate should be 
wound up. 

The iron trade in North Staffordshire is in a somewhat more 
improved condition than that in South Staffordshire. The shippin 
orders are more decided, and prices are stiffening, both for finished 
and also pig iron, with a good trade in the latter. 

Certain of the engineering and machine making firms in and 
about Birmingham are as quiet as they were last week ; others, 
however, are doing more than at that time. The chief Shropshire 
firm is busy upon blowing engines and locomotives, and a good 
blowing engine for the Barrow hematite district is in hand outside 
Birmingham. 

Heavy foundry goods are in less positive demand, and the 
inquiries are less conspicuous than they were a few weeks ago. 

The ro!l-turners, who had begun to get quiet last week, are active 
again, about Westbromwich chiefly. 

Railway carriage and wagon work is brisk, and must soon be 
more so, as the result of the Russian loan. The East Indian Rail- 
way Company are asking for a supply of carriage and wagon 
ironwork, bolts and nuts, and the like. 

The bridge and girder firms are not so active as they usually 
are at this season of the year. 

The galvanisers are not less actively employed than they were 
last week, and they are looking for fair order sheets from Australia 
by the mail due in two or three days. 

Anchor and chain making is tolerably good on large samples. 
Much regret is expressed at the death in Chester, after a very 
brief illness, of Mr. Henry Wood, of the well-known Anchor 
Works at Saltney, in Stourbridge. 

The lighter industries peculiar to Birmingham and its sur- 
rounding townships are nearly all getting into better work, as 
upon export as upon home orders. Paris advices represent that 
good orders may be looked for, especially in those goods which 
have hitherto been bought from Germany. Orders for Germany 
are beginning to arrive. 

The Birmingham and Staffordshire Gaslight Co.’s report just 
issued shows a disposable balance of £29,000, With this money 
the directors pay the usual dividend upon both classes of shares 
and carry £5500 to the next half year. To meet the growing 
demand increased appliances are being got ready by the engineer, 
and another reduction in the price of gas is hinted at. Consider- 
able extensions have been made. The report shows a successful 
opposition to a bill by the Walsall Improvement Commissioners 
which contemplated an extension of the limits of the Walsall 
Gas Co., which otherwise affected the interests of the Birmingham 
Company. It is the intention of the directors to make a further 
callof £1 per share on the £28 shares. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—SUCCESS OF THE PATENT FURNACES 
—THE COAL TRADE—TERMINATION OF THE LOCK-OUT IN THE 
MALLEABLE IRON TRADE -ROAD ROLLING BY STEAM—THE TaY 
BripGe — Victoria Dock at DUNDEE. 

THE Glasgow pig iron market is now strong at improving prices 

a gradual advance having taken place during the past week, owing 

in a great measure, to the more hopeful aspect of the maileable 

iron trade. It is high time for better prices in pig iron, for, as 
well known, this great staple has been at an unprecedentedly low 
figure for the last six months. At present there is a good deal of 
business doing at about 53s. 6d. cash, and 53s. 9d. one month. 

No. 1 g.m.b., 53s. 9d.; No. 3, 53s. 

There is not as yet much improvement to notice in shipments, 
but it is generally expected that in this respect there will be a 
great impetus given to the trade in a very short time. 

Mr. Ferrie’s patent furnace continues to realise the good results 
that were predicted of it at its early trials, and it is rumoured that 
several other works are about to adopt the same system imme- 
diately. A well-known ironmaster from Middlesbrough has been 
down here recently to satisfy himself with regard to the new 
Scotch process, and he has left a chemist at the works to 
experiment on the quality and heat of the gases. The Coltness 
Iron Company have given orders for the construction of 
two furnaces on the same principle; the Clyde Iron Com- 
pany have agreed to erect one, while the Monkland Iron 
Company have commenced the construction of two additional 
furnaces. This furnace promises to create quite a revolution in 
the manufacture of iron, and will doubtless ere long exert an 
important influence on the iron trade of the whole country. The 
quality of the iron remains excellent. 

The coal trade, which was rather slack of late on account of the 
mild weather and the strike in the iron trade, has again taken a 
start, and there is now considerable briskness in all kinds 
of coal. 

The lock-out in the Scotch malleable iron trade has at last come 
toanend. The millmen employed at the Motherwell Ironworks 
—the headquarters of the malcontents—at the end of last week 
signified their desire to begin work at the reduced wages ; and 
partly owing to this, and to the dissatisfaction felt on account of the 
small pittance doled out to them in the name of allowance, most of 
the millmen at the other works in the district have resumed on 
the same footing. On Monday a notice was posted up at the 
principal ironworks to the effect that the men might now resume 
work on the masters’ terms, and on one day’s notice to leave. In 
accordance with this order a number of the furnaces were lighted 
up on the following day, and already a great many of the works 
are full on. 

The puddlers, however, at most of the works still show un- 
willingness to yield, but it appears that this is of less consequence 
to the masters, as most of them have a stock of puddled iron 
sufficient to keep them going for about three months to come. 

It is now eight weeks since this unhappy dispute began. No 
advantage has been gained by either party; on the contrary, a 
great deal of loss and vexation to both, and their mutual relations, 
bad enough at all times, have been still further embittered. It 
will be well for all concerned if we have no such disagreement 
amongst us for a long time to come; but experience here does not 
seem to warn, and we cannot hope for anything but a series of 
blind struggles between capital and labour, until for this purpose 
some adjusting instrument is devised superior to anything we have 
hitherto been able to bring to bear on tradé quarrels. 

However cautious Scotsmen may be, they are not usually slow in 
the appreciation and adoption of hanical impro ts. But 
it must be admitted that in respect of the rolling of macadamised 
roads by steam they have lagged far behind their southern neigh- 
bours. The first steam roller ever used in this country was set to 
work in the Scottish capital on Saturday last. The machine has 
been procured from a well-known maker in England ; and its 
working has already been of such a character as to give great 
satisfaction to the road trustees who purchased it, and to the 
public who are already appreciating the benefit of it. The 
machine has four heavy rollers, 4ft. diameter and about I4in. 
wide, and carries a horizontal boiler and steam engine of 8-horse 
power, along with tank and coal bunkers capable of containing an 
ample supply of water and fuel. The gross weight of the machine 
is bo tons, and when in motion it imparts a pressure of 5 cwt. 
per running inch. A width of 7ft. is rolled at one traverse, and 
as it can travel at the rate of three miles per hour, it can readil 
be understood that a very great superficial area may thus be roll 
in a very short space of time. It can travel over the roughest sur- 
face, and on inclines as steep as one in oe The steering gear 
is so effective as to turn the machine in more than its own 

When the machine is not on duty on the roads its engine 
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can be turned to account in driving stone-breakers or other appli- 
ances requiring steam power. 

It is astonishing that so manifest an improvement in road- 
making has not been adopted long ere this, The machine costs 
only about £700, and a very short time will suffice to save as much 
by the economy of its working. to say nothing of the comfort to 
horses and vehicles and diminution of tear and wear to carriages of 
allkinds. The Glasgow authorities have need tofollow the example 
of those of the eastern city. Thers is wide scope for the employ- 
ment of one of those steam rollers in the suburban streets and 
roads, and its operation would be followed by immense advantage 
and comfort to the community. 

The boring operations in connection with the foundation of the 
piers of the bridge over the Tay are now completed, and it is said 
the contractors are greatly pleased with the result, as compared 
with last year’s borings. The contracts for this bridge and its con- 
nections are expected to be finully settled next week. 

At a meeting of the Works Committee of the Dundee Harbour 
Board suggestions regarding the completion of Victoria Dock 
were approved, and plans and specifications were ordered to be 
prepared without delay. Considerable discussion took place as to 
which side of the «dock the proposed 60-ton crane should be 
situated. It was finally «greed that the site should be the one 
originally proposed, namely, the south side of Victoria Dock. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE— ENGINEERING AND SHIPBUILDING 
—Boickow, VAUGHAN, AND Co, (LIMITED)—THE CLEVELAND 
INSTITUTION OF ENGINEERS~ PROPOSED SCHOOL OF PHYSICAL 
Science at NewcastLE—Prices. 

ALTHOUGH there was a good attendance on ’Change at Middles- 
brough on Tuesday there were not many transactions of import- 
ance. There was a good deal of inquiry for pig iron, and prices 
were fully maintained, owing to all the makers being so well sold 
forward. As soon as the new blast furnaces are ready for blowing 
they will be kept going for several months to meet the demand for 
iron. Shipments are brisk, and makers’ stocks are decreasing. 

Cleveland is now consuming a large quantity of the iron it makes, 
and when the new finished ironworks which are being built are 
finished there will be less pig iron for shipment. The rail trade is 
gettingbetter. Itisexpected that ina short time all the mills will be 
kept working as hard as possible, and that higher prices than are 
now obtained will be got. Ship plates and angle iron being in 
much request, quotations have advanced. There are several 
orders on hand for hoops, sheets, and bars, A fair proportion of 
railway chairs are being made. The wire mills and the nut and 
bolt works are fully occupied. Founders are actively employed on 
castings for new works on Teesside. 

I don’t hear of any special work in engineering, but generally 
the firms are busier. At Newcastle, Sunderland, Hartlepool, 
Stockton, and Middlesbrough, the various establishments are 
very busy in th locomotive and marine departments. There 
is no revival in bridge building yet, but inquiries are more 
nuluerous. 

Additional orders for steamers continue to reach different 
builders on the Tyne, Wear, and Tees. A few of the firms now 
have contracts on their books which will keep them going until 
next spring. It may be interesting to atate that during 1870 the 
amount of iron shipbuilding on the north-east coast was as 
follows:—Tyne, 102,640 tons; Wear, 52,101 tons; the Hartlepools, 
19,747 tons; Tees, 24,660 tons; Humber, 17,091 tons; making a 
total of 216,239 tons. This tonnage I believe considerably exceeds 
the Clyde, which has been so famous for iron shipbuilding. 

On Wednesday the sixth annual general meeting of the share- 
holders of Bolckow, Vaughan, and Cv., Limited, was held at 
Manchester. The company’s worksare situated at Eston, Middles- 
brough, and Witton Park. The directors’ report states that there 
are £148,021 3s. at the disposal of the company, and recommend 
its distribution as follows:—Rail guarantee fund, £1173 8d.; 
interest on vendors’ shares, £8000; dividend 10 per cent., £75,000; 
bonus £2 per share, £50 000; reserve fund, £10,000; balance to next 
amount, £3848 2s. 4d. All the works of the company, whether 
above or under ground, are in excellent working order. The salt 
pits at Middlesbrough are each 103 yards deep, and tubbed with 
cast iron tubbing from top to bottom. There has been great 
difficulty to keep down the water met with in sinking, and a good 
deal of delay in consequence. Thesprings are, however, now for 
the most part tubbed back, sinking is again going on, and it is 
hoped that there will be less interference with the progress of the 
work as a greater —— is reached. This sinking will no doubt be 
a formidable affair, but it is believed by the best mining autho- 
rities, as well as by the directors, that the company will succeed 
in reaching the salt and establishing a profitable mine. To meet 
the demand for Bessemer steel rails, it is, the directors think, 
absolutely necessary to erect forthwith steelworks equal to a pro- 
duction of 500 tons of rails per week at least, with provision for 
increaring hereafter to twice that amount. 

At the monthly meeting of the Cleveland Institution of En- 
gineers, held at Middlesbrough last week, an interesting paper by 
Mr. Healy, of Glasgow, on the Siemens furnace, was = 

A number of gentlemen who take a great interest in education, 
and who are largely engaged in manufacturing works, are agitating 
for the establishment of a school of physical science in Newcastle- 
on-Tyne. As Newcastle is the centre of a great manufacturing 
district demanding a number of men of | eye: science, it is very 
desirable that the scheme should succeed. An influential meeting 
on the subject was held at Newcastle, on Saturday, Sir William 
Armstrong, C.B., occupying the chair, 

The prices of pig iron are as follows :—Pig iron: No. 1, 5ls.; 
No. 2, 49s. 6d ; No. 3, 47s.; and No. 4, 46s. The prices of manu- 
factured iron are as follows :—Common bars, £6 12s, 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s. ; best best, 
£8 2s, 6d. to £8 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £3 10s. to £8 12s, 6d.; angle iron, £7 to £7 2s. 6d. ; rails, 
£6 5s. to £6 10s.; light rails tor collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7 ; puddled bars, £4 10s. to £4 15s. 
On wagons at works four months’ bill, or cash less 24 per cent. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 
THEIRON TRADE: Complaintsof the continued ab of sp ‘ 
Business sluggish ; Cause of the prolonged uncertainty : Tone of 
the trade improved : The Black Sea Conference: Russian imer- 
chants expected to come more freely into the market: Railway 
orders in hand; American purchases: Continental inquiries— 
THE HOME TRADE—THE TIN-PLATE TRADE—STEAM AND HOUSE 
COAL TRADES—THE WAGES QUESTION—THE TRADE OF THE 
SouTH WALES PoRTs. 
CoMPLAINTS are rather numerous in the district of the continued 
absence of anything like freedom in transactions or speculation on 
the part of buyers. It cannot be denied that business is still 
sluggish, and the transactions of this week have shown but little 
further progress towards activity. It may be, however, that ex- 
pectations have been somewhat too ine. Reasonably 
perhaps, the ratification of peace could not well have been expected 
to bring about that change which was looked for; and 





laté, 





therefore, to find that the tone of the trade is improving, slowly, 
perhaps, but surely. Every succeding day seems to show a better 
state of things, and gradually the long remitted confidence amongst 
buyers and sellers is being revived. ° 

There is one thing at least which gives room for congratulation 
in the trade, and that is the fact that all apprehensions in — 
to a European war seem to be rapidly disappearing. The Black 
Sea Conference is concluded, and the difficulties which threatened 
in that direction have been removed, at least as far as the iron 
trade is concerned. Hence it may be expected that Russian mer- 
chants will now come forward without restraint, and orders not 
less in magnitude than those of former years be placed in the 
hands of English and Welsh makers. Therefore it is clear that 
the prospects of the iron trade for the year 1871 are brightening 
and if improvement comes about gradually, as has begun to be in- 
dicated, there can he little doubt that the results at the end of 
the year will bear favourable comparison with those of the last 
aud previous years, Some contracts on Russian account are already 
booked by the railmakers of this district, but they are not yet 
extensive. With American consumers and purchasers there is still 
a good business duing. Continental inquiries are also increasing, 
and advices lead manufacturers to believe that a considerable 
trade will shortly be done. 

Home business shows some improvement. Rails are being 
manufactured for home use, but the demand is not extensive. Pig 
is in good request. 

In regard to quotations there is no change to note, except that 
pigs are firmer, and with renewed vitality in the rail branch higher 
prices will soon be obtained. 

In the tin-plate trade a better state of things seems to exist 
than for some time. The reduction in the price of block tin is 
favourable to tin-plate makers, who are now enabled to obtain 
more remunerative prices for their products. 

The steam coal trade is characterised by greater activity. The 


.yynand from the distant foreign markets continues good, and the 


aquiry on French account, as well as the requirements of the 
Coutinent, are increasing, and colliery owners are looking forward 
to a larger trade. Prices, however, continue very low and unre- 
munerative. ‘here is a fair inquiry for house coal on canal and 
coasting account, but as might be expected the purchases become 
less as the spring approaches. 

Considerable difficulty has been experienced in regard to the 
wages question in the counties of Monmouth and Glamorgan. A 
large number of the colliers employed in the pits connected with 
the ironworks remained out all last week and part of this. As 
reported last week, most of the puddlers and ballers returned to work 
within a few days, on condition that the old scale of wages should 
be readopted as soon as reasonable improvement took place in the 
iron trade. The colliers held numerous meetings, and continued 
to show considerable resistance until the beginning of this week. 
Some of the employers agreed to meet the men half way by 
making the reduction 5 per cent. instead of 10 per cent. This 
offer was ultimately accepted, and by Tuesday nearly all the 
colliers and others had resumed work. This compromising course 
was undoubtedly very exemplary on the part of the masters, and 
must have been adopted at a considerable sacrifice, they being 
fully justified in enforcing the 10 per cent. reduction, because it is 
well known that the price of iron bas fallen fully 20 per cent. as 
compared with the corresponding period of last year. 

Considering all the circumstances under which business was 
carried on, the returns of the trade of the port for the last month 
show pretty favourable results as compared with the corresponding 
month of last year. ‘'he exports of coal were as follows :—Car- 
diff, 166,164 tons, as against 174,106 tons in Feb., 1870; New- 
port, 30,639 tons, against 3J,130 tons ; Swansea, 47,182 tons, 
against 19,339 tons ; and Llanelly, 2914 tons, against 8458. The 
shipments coastwise were :—Cardiff, 73 232 tons, against 66,317 
tons ; Newport, 61,831 tons, against 54,066 tons ; Swansea, 12,895 
tons, against 14,726 tons; and Llanelly, 7874 tons, against 8705 
tons. Cardiff also exported 18,094 tons of iron, and 4050 tons 
patent fuel; Newport, 13,827 tons of iron ; and Swansea, 841 tons 
of iron, and 9218 tuns patent fuel. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


SEARCH FOR IRON ORE NEAR ULVERSTON—SHIPPING ARMSTRONGS 
FROM THE TYNE—OCEANIC STEAM NAVIGATION COMPANY: Zhe 
Pacific (s.)—HEXHAM AND ALLENDALE RAILWAY—MECHANICAL 
INDUSTRY IN THE NORTH-EASTERN DISTRICT—SOUTH YORKSHIRE 
Stream CoaL OWNERS’ ASSOCIATION--TRADE ON TYNESIDE AND 
TEESSIDE — SOUTH YORKSHIRE STEAM COAIL—TYNE STEAM 
SHIPPING Company: The Swiftsure— STATE OF TRADE: West 
Yorkshire: South Yorkshire: Sheffield—Dock EXTENSION AT 
MIDDLESBROUGH — TRACTION ENGINES — M, SCHNEIDER AT 
MIDDLESBROUGH. ' 


Mr. Raw tnson, of Dalton, has been prosecuting a search for iron 
ore on the Plumpton estate in the neighbourhood of Ulverston. 
Mr. Rawlinson has sunk a shaft on the edge of the wood looking 
on to Morecambe Bay, and he has laid down a powerful pumping 
engine and other apparatus. A tramway is in course of con- 
struction from the pit to the main line of the Furness Railway. 
The Plumpton estate abounds in limestone. 

The Conopus screw steamer, which arrived in the Tyne yes- 
terday week from Liverpool, has been taking on board a large 
cargo of Armstrong guns of heavy calibre for a foreign 
Government. 

Messrs. Harland and Wolff, of Belfast, have launched the Pacific, 
a sister steamcr to the Oceanic, lately built for the Oceanic Steam 
Navigation Company. The Pacificis 437ft. long, and 41ft. breadth 
of heam, and her gross burthen is 4000 tons. She is to be engined 
by Messrs. Maudslay, Sons, and Field. 

The half-yearly meeting of the proprietors of the Hexham and 
Allendale Railway was held at Hexham on Saturday, The report 
of the directors stated that the traffic was slowly a. The 
working and management of the line have been transferred to the 
North-Eastern Railway Company. 

Messrs. R. Stephenson and Co., and other firms in the North- 
Eastern district, have a large number of orders on band for loco- 
motives. A great deal of work is also going on at Jarrowand Low 
Walker, where the trade prospects of 1871 are decidedly en- 


couraging. 

A meeting of the South Yorkshire Steam Coal Owners’ Associa- 
tion was held a few days since at Doncaster. It was announced 
that the promoters of the Association considered that its main 
object—the selling steam coal direct from the collieries to owners 
of steam vessels and foreign and other merchants at one uniform 
price—had been fully attained. The sch for a new coal line to 
the metropolis is not abandoned. The line would leave the Man- 
chester, Sheffield, and Lincolnshire at Greetwell, near Lincoln, 
and join the Great Eastern at Long Stanton, in Cambridgeshire. 

Trade on Tyneside continues pr: upon the whole. Iron 
shipbuilding industry is remarkably active, and the great mecha- 
nical firms are fully employed. In the Teesside district iron ship- 
builders are brisk; marine engine builders are also busy, but 
bridge builders experience a scarcity of orders, Shipbuilding at 
the Hartlepools displays a sustained activity. 

Increased deliveries of coal have been made from South York- 
shire to Hull now that steamers have recommenced running to 
Rotterdam and some of the northern ports of Europe. Some 








possibly, when all things are fairly idered, the r 

could not so suddenly take place. At any rate, the 
change from depression to resuscitated vitality has not been so 
rapid as was generally anticipated. The war between France and 


termany has for several weeks been at an end, but it has required 
time to show that peace was at last an accomplished fact. And 
this sufficiently accounts for the prolonged uncertainty and agita- 
It is satisfactory now, 


tion which has prevailed in the markets, 





acti has also been displayed in the dispatch of engine fuel from 
South Yorkshire to Lan re. 

The Tyne Steam Shipping Company last week despatched three 
steamers to Hamburgh with heavy cargoes. 

The armour-plated British war steamer Swiftsure has been 
brought down to Shields Harbour from the works of Messrs. 
Palmer and Co, (Limited) at Jarrow. The Swiftsure is now ready 








for sea, or nearly so; a sister ship, the Triumph, is also ina 
f 3 Ps P 


A further improvement is considered to have taken place in the 
West Yorkshire iron trade, especially as manufactured 
iron. A fair business continues to be done in South Yorkshire for 

lates for shields, ships, and boilers, as well as in railway matériel. 

‘here is also a good demand for pipes, colliery castings, &c. The 
heavy branches of Sheffield industry still display great activity. 
Railway matériel is especially in sustained demand on continental, 
American, colonial, and home account. Bessemer rails and 
carriage and locomotive springs share the general animation. 
Large orders for steel-headed rails are being executed at the Park- 
gate Company’s works, The production of war matériel is also 
being carried on — a large scale. Some of the miscellaneous 
branches of Sheffield industry are rather dull. 

The dock extension at Middlesbrough, which has been under- 
taken by the North-Eastern Railway Company, is making satisfac- 
tory progress. The Tees Commissioners are preparing to carry 
out an efficient system of dredging between that point and the sea. 

A boiler weighing 16 tons was drawn the other day from the 
Airedale Foundry, Leeds, to Wakefield, by a traction engine 
belonging to Messrs. Fowler and Co. The journey was effected 
rapidly and satisfactorily. 

M. Schneider, proprietor of the great Creusot Ironworks, and 
last president of the Soensh Corps Législatif during the régime of 
the Emperor Napoleon III , has just concluded a three days’ visit 
to the Middlesbrough district. M. Schneider was the guest of 
Mr. B. Samuelson, M.P. 
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Mr. Isaac Warts, Secretary of the Cotton Supply Association 
at Manchester, has in the press a volume on the history of that 
association, which is about to close its labours. 

THE chairman of the London, Chatham, and Dover Company 
states that the revenue account for the past half-year, ending the 
31st of December last, showed that £376,384 had been received, 
against £388,751 in the corresponding period of 1869, showing a 
decrease of £12,367. The continental war had had a very detri- 
mental effect on all lines in communication with France, and 
more especially on their line, because the South-Eastern were 
enabled to give up the tidal service, while the Chatham Company 
had to keep up two services a-day in consequence of the mail ser- 
vice. The total loss on the continental traffic was £28,000 during 
the past half-year, which was recouped to them to a certain ex- 
tent from the increased revenue on other portions of their line, 
which had reduced the loss to £12,367 as compared with the corre- 
sponding period. The expenditure had also been reduced by 
£12,860, so that the net revenue had been slightly increased ; but 
this reduction was not effected by any false economy. The per- 
manent way was never in a more satisfactory condition than at 
present. They had been renewing the lines with steel rails, 
the Metropolitan Extensions were now relaid with steel rails, 
and they were re-laying the main line as far as Faversham 
with steel rails. They had got the line now into a sound state, 
aud the cost of maintenance was now much less than formerly. 
The compensation for accidents was much smaller than usual, 
£619, against £2200, and they had made a saving of £2000 onthe 
reserve for steamboat service. They had paid £900 more for the 
increased price of coals, They had not only maintained their 
stock of engines, but had built one new locomotive out of revenue. 
The rates and taxes were increased by £2000, but the net result 
was that they had £175,495, out of which was to be deducted 
£14,186 for the Kent Coast and otker lines worked by the com- 
pany, and the whole of the interest on the debenture stock, after 
which there remained a balance of £29,762. He thought that was 
not unsatisfactory. Their debenture stock was now unassailable. 
They had been in hopes that the’ curve line to the Metropolitan 
Railway would have been — before now, but it will 
shortly be ready for opening, and by it they will be enabled to 
run to Moorgate-street. It Hvala ey that Mr. Forbes should 
be elected to a seat at the The general ape had a 
contract with the company, which had now two and a-half years 
to run, and it was thought he would be enabled to serve the com- 
pany wore efficiently by having a seat at the board. The board 
proposed to confine the works as much as possible and to avoid 
extensions ; but they required a goods station at Blackfriars, and 
instead of paying £28, a year, as formerly proposed, for that 

u: as a ren’ they intended to expend there about 

,000 ; and as it would cost £600,000 to enlarge the station at 
Ludgate, they proposed to have a terminal station at the Holborn 
Viaduct, which would cost less than one-third of that money, on 
their own surplus land. The arbitrators had fixed the increased 
capital of the company at £1,000,000, but it was not intended to 
Sues half that amount. It was not intended to raise any capital 
that would affect the interest on the debenture stock of the com- 


ny. 
pe BREAKFAST. —EPPe’s Cocoa.—GRATEFUL AND COMFORTING.— 
** By a thorou Lene. of the natural laws which govern the 
rations of digestion and nutrition, and by a careful application 
of the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.”— Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
JAMES Epps & Co., Homeopathic Chemists, London, [Apvt.] 
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RAILWAY ACC€IDENTS IN 1870. 
No, Il. 


- Caprarin Ty er is by no means sanguine in forming an 
estimate of the value of the block system as a means of 
security against accidents. Many men of some experience 
hold that if the block system were fully carried out on all 
lines no collision could take place. But they forget that 
the block system is not automatic; it will not work of itself 
and by itself. It requires, on the contrary, to be worked 
by very competent, in the sense that they are very watch- 
ful, men, attaching more importance than usual to trifles. 
It may be worth while here to point ont that the block 
system consists in working trains, not by intervals of time, 
but by intervals of space. Under ordinary circumstances 
we will sup that a train a given station, the 
signalman at that station puts the semaphore at “danger,” 
and keeps it so for say five minutes. He thus secures 
a five minutes’ interval between succeeding trains, On 
the block system the signalman takes no account of 
time. When a train he sets his signal at 
danger, he blocks the line, and he will not unblock it 
until he receives a telegraphic message that the train 
which has last passed his station has also passed 
the next station further up or down the line. It follows 
therefore, that every signalman on an entire line worked 
on the block system is responsible for the safety from col- 
lision of every train which passes him during such time 
as that train may be on the section of the line under his 
care. So long as the signalmen do their duty properly, 
and the telegraph and signals work all right, no collision 
can possibly take lace if those in charge of the running 
trains are able and willing to pay proper attention to the 
signals. But, on the other hand, it must be borne in mind 
that this substitution of space intervals for time intervals 
virtually results in a shifting of responsibility from the 
shoulders of one set of individuals, namely, the engine 
drivers, to another set of officials, namely, the signalmen ; 
and not only is this the case, but a new element of danger 
which does not exist at all in the time system is intro- 
duced, viz., the chance of the electrical apparatus for com- 
munication getting out of order. The balance of advantage 
is, no doubt, in favour of the block system; but to 
quote Captain Tyler's words in the report before us, 
“Tt becomes valuable only when it is applied under 
good regulations, with suitable ponies, in the hands 
of trustworthy servants, and with the aid of good 
discipline, especially as regards signalmen and engine- 
drivers. It requires also to be introduced, employed, 
and properly maintained, in combination with suffi- 
cient accommodation sidings and independent sidings 
or relief lines, for marshalling, shunting, and generally dis- 
posing of goods trains out of the way of passenger traftic; 
with carefully adapted signal and point arrangemeuts, 
including concentration of the levers and interlocking 
between them in proper signal-cabins; with ample brake 
power in the trains; and with more stringent lations 
in regard to reduction of speed, the observance of signals, 
and the greater use of detonating signals in foggy weather.” 
In one word, it can only be useful when combined with 
great vigilance on the part of the officials, and thorough effi- 
ciency on the part of the signal apparatus. With over- 
worked officials we regard the block system as being more 
likely to cause than prevent accidents, for the simple rea- 
son that the responsibility rests almost altogether on the 
shoulders of men whose lives cannot possibly be endan- 
gered by accidents to trains in which they do not travel, 
ins of resting with the engine-drivers, guards, and 
stokers of trains, who are exposed to the utmost 
danger known in railway travelling. It cannot be too 
forcibly impressed on the minds of the advocates of the 
block system that its first and principal result consists in a 
transference of responsibility, as regards the only class of 
accidents with which it proposes to deal, from one set of 
railway officials to another set; and this second set are as a 
tule less competent and intelligent, and infinitely less 
intereSted in the safety of the trains whose running 
they control than the first set. The only advantage 
they is that they know more about the 
position of various trains at any given point than 
the drivers or guards can. If their information be 
accurate and timely, and be properly acted on, then all goes 
well, but a slight hitch in the working of the block system 
is likely to do more mischief than a little recklessness or 
negligence on the part of an engine driver. To make the 
block system perfect it ought to be independent of signal- 
men, and we venture to think that the day will come when 
electricians will solve the great signalling problem of the 
age. We are Utopian enough to think it may not be im- 
possible that every engine and guard’s van should carry a 
dial plate, which would show at any moment whether the 
next preceding train was or was not two miles ahead of the 
following train, the signal being given to the engine driver 
on his foot plate with as much certainty as it is now given to 
the signalman in his watch-box. To illustrate our mean- 
ing, and for no other purpose, iet it be supposed that eight 
or ten miles of insulated wire are coiled on two rolls, one 
carried by one train, the other by another train. Then, if 
there is suitable apparatus on the foot-plates of the two 
engines, it would be possible for the two trains to commu- 
nicate at all times with each other. The wire drums would 
be fitted with compensating apparatus to take up slack and 
always keep the wire tight, so that the distance between 
the trains might vary as their relative speed varied within 
the limits of the length of the wire, which would unroll as 
the distance between the trains increased, and be rolled 
= again as the distance diminished. It is obvious that 
e use of a wire in this way is practically impossible. 
Cannot some electrician supply us with the equivalent 
of the wire? Certain experiments have appareutly shown 
that it is just possible to telegraph under certain conditions 
by electricity without an insulated wire. We refuse to 
believe it to be beyond the powers of our principal electri- 
cians to solve the problem involved in finding a substitute 
for the wire. This done we should have the block system 
in perfection. All its advantages would be retained, while 
the disadvantages due to the transference of responsibility, 





to which we have attached so much weight, would be 
wholly eliminated. 

Before quitting this part of our subject it may be worth 
while to call attention once more to a suggestion made 
more than once in our namely, that every signal 
sent and received should be automatically registered at the 
moment it is sent and received, with the time of sending 
and — This system presents no difficulty what- 
ever, and would at once put an end to disputes etween 
si en as to whether a signal was or was not trans- 
mitted in due time, and properly acknowledged or the 
reverse. Each signalman, or rather his record of signals, 
would then constitute a check on the next man, and so tend 
to promote safety. 

e have said so much concerning automatic signalling, 
that to guard ourselves against misconstruction on the part 
of a host of gentlemen, inventors of automatic signals set by 
each train as it proceeds, and allowed to fall by clockwork 
or electricity after a gi 


— interval of time, we must 
assert that all such 


evices being liable to get out 
of order are practically useless ; that the in in- 
volved is as old as the railway system, and that we 
absolutely decline to look at any drawings, models, 
&c., intended to embody the idea; and we may add 
that in making this statement we are actuated by the best 
possible wishes for many ingenious men who would otherwise, 
as we know by experience, waste incredible amounts of 
time and money in working out impracticable schemes. 
We stated in our last impression that Captain Tyler 
considers at some length every accident that occu in 
the kingdom during 1871. course it would be out .°! 
the question to do more in these pages, for reasons already 
stated, than to deal with the conclusions at which he has 
arrived. Ten years ago, Captain Tyler tells us that 16 per 





cent. of all railway accidents were caused principally by 
defects in permanent way. In 1870 only one case of loss of 
life from this cause took place. We do not refer, of course, to 
such accidents as that in Upholland Tunnel, where the plate- 
layers took out a rail without showing a proper danger 
signal. This is, no doubt, a great improvement on past 
practice, and oe Tyler attributes it “partly to the | 
increased strength in some cases of rails and chairs, partly 
to placing the sleepers in some cases nearer together ; and 
especially to the disuse of wooden trenails for attaching 
the chairs to the sleepers; and to the now almost universal 
hgens of fished joints for fastening the ends of the | 
rails together. Safety in such matters is a question of | 
margin. There ought to be sufficient margin of strength and | 
stability, and sufficient margin in maintenance, always in | 
due proportion to the weights to be borne, and the condi- 
tions of speed and otherwise under which they are carried. 
It is not too much to say that the printed requirements of 
the Board of Trade, drawn up by the inspecting officers, to | 
inform the engineers engaged in constructing new lines of 
the minima which would be sanctioned—the improve- | 
ments which they have felt it their duty for a series of 
years to enforce in the opening of new lines, and the 
recommendations which they have from time to time had 
occasion to make, on inquiry into accidents on the older 
lines, have greatly contributed to this result.” 
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impression for August 27th, 1869, which may be perused 
with advantage in connection with the accompanying 
extract :— 

In regard to the fracture of axles, it is to be observed that only 
one, of a wagon axle, has been reported on during the year in 
England, and that of an old pattern, which would not now be 
supplied. On the other hand, the driving axle of an engine, the 
trading axle of a tender, and a wagon axle, have all failed in 
Ireland; and in each of these cases there were flaws which would 
not by ordinary examination have been discovered. There is no 
satisfactory test to which axles can be subjected from time to time 
in the course of running, as far as is known, by which flaws can 
be detected; and the taking of wheels off from the axles periodi- 
cally for detailed examination or test might lead to more risks 
than it could prevent. There are u wale of 50,000 engine and 
tender axles, and more than half a million of axles under carriages, 
wagons, and other vehicles, now on the railways of this country. 
It not being desirable to adopt any measures, by way of test or 
additional inspection, which shall fead to any risk in the mm 
~~ originating of flaws in these axles, the only remedy 
when w ess or failure is discovered in any particular class of 
axles is —— of the whole of that class. The very serious 
accident which occurred at Newark, from the fracture of a nm 
axle, has naturally drawn pointed attention to the subject ; but 

' the ‘lesson which 
that accident teaches 
is one which is al- 
ready tolerably well 
understood, namely, 
that axles of that 
particular class and 
construction, with 
a considerable shoul- 
der inside the boss 
of the wheel, should 
be avoided. Such a 
shoulder, with a 
sudden change of 
diameter, at a point 
where the strains 
upon the axle are 
the most severe, is 
the means of caus- 
ing, and of continu- 
ally increasing, a 
separation of thema- 
terial where strength 

‘ L is most required, 

' round the circum- 
ference of the axle; 
| and the flaws so pro- 
H duced are difficult, 
j and in most cases 
impossible te detect 
' without taking the 
wheels off the axles. 
Th, gain, is an 
We operat on which 
should not be done 
more frequently 
than absolutely necessary, becaure the risk arising froma wheel loose, 
in that sense, upon an axle, would itself be of a serious character. 
Other modes than those in ordinary use have been proposed for 
attaching the wheels to the axles, amongst which may be men- 
tioned that of Mr. Wheatly, the locomotive superintendent of the 
North British Railway, which is shown in Fig. 1, and which 
ay pears to be deserving of consideration. 

Under the above class of accidents three have been reported as 
caused by the fracture of tires, including two of steel tires. In 
two cases the tire was attached to the wheel by means of rivets 
through holes bored in the tire, and in the other case by the fas- 
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It would be quite ible to extend this article to double 
its length, and still | much of the valuable report un- 
touched ; but the report itself is so generally accessible, 
that we feel it to be unn to extend our notice much 
further. The consideration of one or two points we must 
reserve for another opportunity. Before concluding the 
present notice, however, we would call attention to what 
Captain Tyler says regarding the fracture of axles and 
tires, and on this important subject we cannot do better 
than allow the Captain to for himself. We, there- 
fore, reproduce the following extract, and its accompanying 
diagrams, from the Blue Book, deeming it only necessary 
to add, that with Captain Tyler’s conclusions on the 
subject we cordially agree, nt that a valuable paper on 





railway axles, by Mr. Bramwell, will be found in our 














tent. The old system of boring holes 


tening known as Beattie’s r 
through the tires is essentially a vicious one, and is particularly 
undesirable in the case ot steel tires. It affords no security in 
the event of fracture, and even leads to increased risk of fracture, 
in consequence of the weakening of the tire at the sites of the 
rivet-holes. The system of fastening which failed near 


on the Great Northern Railway with such fatal results, 4, 
was an improvement — the original gy | y rivets or bolts 
only, but it has failed on other occasions. e Great Northern 
Company appear, after the accident at Little Bytham in April 
1863—on which occasion I drew their special attention to the 
subject—to have been introducing a better system for 

carriage-wheels, but not for the wheels of break-vans, under the 
impression that the wood-discs became charred when the tires 
heated from the action of the break-blocks, But this result is 
not found to occur, for instance, either on the London and North 
Western, or on the Caledonian, or on the South Bostera Railway. 
The latter company has 5124 vehicles running on Mansell’s wheels, 
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and 289 vehicles only, under their oldest vehicles, on other wheels; 
and all their break-vans, both for goods and passenger trains, are 
supplied with Mansell’s wheels. Even if this were a difficulty, 
the same system of fastening may, as is also shown in Fig. 3, be 
applied to iron wheels. Steel tires require, if anything, more 
secure fastenings than iron tires, from the greater elasticity of 
the material, and its greater tendency in many cases, in the event 
of fracture, to fly from the wheel. This class of accident is for- 
tunately absolutely preventible, and it is desirable that some 
system, such as is shown in the diagrams Figs. 2 and 3, which 
has now stood the test of experience of many years, should be 
generally adopted. The method which has failed with such 
lamentable results on the Great Northern Railway has been found 
to fail in previous instances, while no failure has ever been 
recorded of the system shown in these diagrams. That system 
originated on the South Eastern Railway for wooden wheels, and 
has extended to many other railways; and [had occasion to furnish 
the same diagrams of this and diagrams of other systems, so long 
ago as February 1861, when a number of tires, fastened by the 
old method of making holes through them, failed and caused 
accidents during a previous severe winter. The effect of the 
reports of the inspecting officers to the Board of Trade, and their 
transmission to the railway companies, and their publication, has 
already led to much improvement in this respect, but by no means 
so speedily as is desirable; anda great deal remains still to be 
done before that degree of immunity from this species of accident 
which is so easily obtainable, and which the public have a perfect 
right to demand, is afforded. Disc wheels, though almost univer- 
sally employed in cast iron in America, have not yet come into 
extensive use, though they are now advocated in steel in this 
country. In the case of such wheels there is no separate tire to 
fail or fly on fracture. 








SALE OF PLANT AND MACHINERY AT THE 
EARLSFIELD IRONWORKS, GRANTHAM, 
LINCOLNSHIRE, 

THE whole of the machinery and working stock of the Earlsfield 
Ironworks was sold on Tuesday, Wednesday, and Thursday, 
March 14th, 15th, and 16th, and Messrs, Wheatley Kirk and 
Price, valuers, &c., of 35, Princess-street, Manchester, were the 
auctioneers. The manufacture of agricultural implements has 
been carried on by Messrs. Pawson and Co., at these works, which 
are well adapted for that purpose. The firm of Pawson and Co. 
consisted of Mr. Pawson and Mr. Basker, two tradesmen of the 
town of Grantham, who, being unacquainted with the business in 
which the Earlsfield Works were engaged, employed a manager to 
superintend the whole concern, and although the district is a very 
suitable one for the manufacture of agricultural implements, and 
contains several flourishing houses in that line, he was unable to 
make the place pay, and the consequence was the proprietors 
determined to dispose of their machinery, kc. The sale was well 
attended by respectable buyers from the Northern and Midland 
Counties, and the prices obtained, especially on the two first days, 
were, thanks to the energy and patience of Mr. Price, who con- 
ducted the sale, very good. On the Thursday the attendance 
was not so good, but this can hardly be wondered at, as a large 
portion of the selling took place out of doors, and the snow was in 
places six inches thick, so that it was cold and miserable. An 
idea may be formed of the high prices obtained in some instances, 
when we state that the engine which fetched £38, Lot 166, was 
bought seven years back for £30, and has been worked hard since; 
and also that the fan, which sold for £10 10s., and the casting 
boxes, which fetched, in one instance, 6s. 2d. per cwt., were all 
bought for 2s. Gd. per cwt. These remarks will not be very con- 
soling to the purchasers. It is only due to those concerned to 
state that the lots were admirably selected and arranged. Fol- 
lowing will be found a priced catalogue with full criticism. 

Lots 1 to 8 were of no importance. 

9. Deal single slope desk, 7ft. long, 2ft. Sin. wide, two fall 
lids, three drawers on four supports, 5s. 6d. 

10. Pay counter, 8ft. long, 12 in. wide. 

11. Stained mahogany single slope desk, 3ft. 2in. 
long, 2ft. Gin. wide, with fall lid, on four supports. 

12. Store rack, G6ft. 10in. long, 2ft. wide, 4ft. high, with 
panelled front with seventy compartments, 14s. 

13. Range of shelving, 6ft. 10in. long, 6ft. 2in. high, 3s. 

14. Stained mahogany bookcase, 2ft. 9in. wide, 8ft. high, 12in. 
deep, with glazed folding doors, six shelves, and moulded cornice, 
14s, 

15. Nest of eight drawers, 2ft. Tin. long, 5ft. 10in. high, 
2ft. din. wide, 20s. 

16. Stained mahogany single slope pedestal desk, 4ft. 8in. long, 
2ft. 5in. wide, with two cupboards and two drawers, 15s, 

17. Penstands, pens, inkstands, and sundries, 2s, 

18. Timepiece, 3s. 6d. 

19, Stained mahogany cupboard, 4ft. 2in. wide, 6ft. 7in, high, 
1ft. 8in. deep, with folding doors, 4s. 6d. 

20. Deal table, 7ft. long, 2ft. Gin. wide, and three drawers, 5s, 

21. Deal slope desk, 2ft. Sin. by 2ft. din. . 4 

22. One ditto ditto - 

23. Quantity of drawing paper, 8s. 6d. 

24. Copying press, with lever, 6s. 6d. 

25. Drawing weights, copper rivets, checks, and sundries, 14s, 

26. Three ratchet braces, 27s. 

27. Nine chasing tools, new, 5s. 3d, 

28. Twelve stay taps, 16s, 

29. lb. brass steps, &c., new, 8d. per lb. 

30. Pump, for 8-horse portable engine, fitted up, 12s. 

31. One ditto ditto, 12s, 

32. One ditto ditto, 13s. 

Steam gauge, by Schaffer and Co., new, 12s, 

34. One ditto ditto, 14s. 6d, 

35. Nine brass gauge cocks, 15s, 

[Most of these lots were very cheap, and the stay taps (No. 28) 
especially so, but when these lots were sold the company had not 
fairly got together. | 

36, Brass water gauge, with whistle, 8s. 6d. 

37. Four brass full-way gauge cocks, with couplings, for 7s. 6d. 

38. Two spring balances, 11s. 6d. 

39. Seven brass spring balances, 25s. 

. Eleven brass square valve boxes, £3 6s. lot. 

. Three brass grease cocks, and three small cylinder cocks, 


3s. 6d. 


on 
oo. 


7s. 
2. Four brass stop cocks, and two clack valves and unions, 9s, 
3. A few brass clack balls, 10s, a lot. 

. Eighteen brass lubricators, for 18s, 6d. 

5. Sundry brasswork, at 5d. per lb. 

3. A lot of brass, at 74 per lb. 

Two patent pedestals, 3s. 

. Set of plug and bushes, for £3 9s. lot. 

Ib. round and square files, at 1s. 6d. per lb. 


50. lb. three square files, at 1s. 4d. per Ib. 

51. lb. half round files, at 1s. 4d. per Ib. 

52 tb, hand files, at 1s. 4d. per Ib. 

53. augurs, new, 20s. lot. 

54. One hundred gross of serews, new, 6}d. per gross. 


55, One hundred ditto ditto, 6d, per gross. 
56. One hundred and forty-two ditto ditto, 6d. per gross, 
57. Various screws, for 8s, 6d. 
58, Glass tubes with india-rubber rings, Zin. long, at 34d. each. 
59. Steam gauge, by Dubois, 9s, 6d. lot. 
60, One ditto, by Langford and Co., 3s, lot. 
61. Five sets governors, new, 18s. per set. 

[Fair prices were obtained for these lots; the screws, which were 
small, and the files sold very well. The governors were very 
cheap, but they are things that are only now and again brought 
into use. 





Firrine Sxop, No. 1. 
Washers, slates, oil cans, and sundries, for 8s. 


63. lb. chisels and drifts, at 4d. per lb. 
64, Ib. useable files, at 1d. per Ib. 

65. Ib. punches, at 14d. pei lb. 

66. lb, sundry tools, for 10s. 

67. lb. rosebits, at 6d. per lb. 

68. lb. steel drills, at 6d. per Ib. 

69. lb. hand hammers, at jd. per Ib, 
70. Six and a-half inch vice, 26s. 

71. lb. screw keys, at 2}d. per lb. 


. Eleven gas tongs, 5s. 
Ib. turning tools, at 5d. per lb. 
chasing tools, at 2d. each. 
lb. mandrils, at 4s, 8d. per cwt. 
76. Six inch vice, 22s. 
iF lb. turning tools, at 2d. per lb. 
78. Set of stocks, taps, and dies, jin. to Zin. twenty-five taps, 
and five sets of dies, 24s. 
79. One set ditto, 4in., and one ditto jin. to gin., eight taps, 
and six sets of dies, 11s. 
80. One set ditto, Sin., seven taps, and two sets of dies, 10s. 


n 


81. One set ditto, ;%in. to lin., twelve taps, and three sets of | 


dies, 18s. 


82. One set ditto, Zin. to lin., twenty-six taps, and five sets of 


dies, 50s. 
83. One set ditto (gas), Zin. to }in., thirteen taps, and eight 
sets of dies, 24s, 
84. One set ditto, jin. to lin., thirteen taps, and four sets of 
dies, 69s. 
85. One set ditto, 1}in. to 2in., seven taps, and three sets of 
dies, 50s. 
86, Rhymers, at 5d. per lb. 
7. Quantity of tap wrenches, 4s. 8d. per cwt. 
8. Six and a-half inch vice, 27s. 
. Five and a-half inch vice, 16s. 
. Fitting bench, 29ft. long, 2ft. wide, 3in. thick, five drawers, 
ten strong supports, 14s, 
91, cwt, wrought iron, at 6s. per cwt. 
92. Five and a-half inch vice, 15s, 
. Three surface plates, each 2ft. long, 10in. wide, 18s, 
cwt. steel ferrules, at 4s. 8d. per cwt. 
. Two snatch blocks, 10s. 6d. 
j. Quantity of tin work for chain drills, 4s. 6d. 
97. lb. wrought iron chains, at 1}d. per lb. 

[These lots, in almost every instance, fetched exceedingly good 
prices, some of them selling for nearly the price of new articles, 
although well worn. It will be seen that the prices for some of 
the tools, and the stocks, dies, and taps, are high. ] 

98. ewt, bolts and nuts, at 2d. per lb. 
99, Fitter’s bench, 17ft. long, 2ft. wide, 3in. thick, two 
drawers, on eight supports, for 10s, 

100. Sieves, buckets, water cans, and sundries, 14s. the lot. 

101. ewt. gas piping, at 3s. the lot. 

102. feet wrought iron steam piping, 1jin., 2in., 2}in. 
diameter, at 3d. per foot. 

103. feet ditto ditto, lin. diameter, at 3d. per foot. 


on 


104. ewt. wrought flat iron, 14in. wide, at 7s. per ewt. 

105. ewt. ditto round iron, lgin.; ditto square, 1}in., at 
6s. 9d. per cwt. 

106. ewt. ditto rod iron, jin., at 8s. 4d. per cwt. 

107. ewt. gas piping (various), at 3s. 6d. per cwt. 

108. cwt. governors’ tubes, at 4s. per cwt. 

109, ewt, wrought iron spindles, at 4s. per cwt. 

110. Ib. steel beaters, at 14d. per Ib, 

111. ewt. wrought iron screens, at 3s, 2d. per cwt. 

112. ewt. screen bars, at 3s. 6d. per cwt. 

113. ewt, shaker cranks and sundry tools, at 3s. 8d. 
per cwt. 

114. Ib. sundry tools, 7s. 6d. lot. 

115. Ib. cutter bars, &c., at 2d. per Ib. 

116. Three surface plates, each 19in. by 9in., for 7s. 

117. Six and three-quarter inch vice, 21s. lot. 

118, Counter, scales, and 40 Ib, iron weights, for 5s. 6d. 

119. Four sets of cranks, plates, and scribing blocks, for 5s, 

120. Chain blocks, Tangye’s patent, for 30s. ) , 

121. Two sets of blocks and chains, for 20s. \ Small. 

122. ewt. nuts and bolts, at 1jd. per cwt. 

123. Fitter’s bench, 14ft. long, 2ft. Gin. wide, 3in. thick, two 


drawers, with raised back, fifteen compartments, and four cup- 
boards, for 14s. 
s ewt, square wrought iron, lfin., 2}in., 2hin., at 
6s. 6d. per cwt. 2 
125, ewt. round ditto, 24in., 3in., at 7s. 6d. per cwt. 
126. ewt. galvanised iron, at 13s. per ewt. 
[These prices are very fair, none of the things appear to be 
cheap ; but they are worth little more than scrap, as it is doubtful 
whether they can be used again or not. The useful things sold 


at. 


well. ] 

127. Ib. turning tools, with wood handles, at 5d. per Ib. 

128. lb. steel turning tools, at 6d. per Ib. 

129. lb, studs and cutters, at 1}d. per Ib. 

130, lb. steel drills, at dd. per Ib. 

131. Seven cutter bars, at 2d. per lb. 

132, lb. dogs, cramps, and other tools, at 2d. per Ib. 

133. ewt. mandrils, at 9s. 4d. per cwt. 

134. Ten portable gas stands and india-rubber piping, 10s. 

135, Two stillages, planking, four cupboards, and shelving, 10s. 

136. Fourteen cast iron shaker cranks, three wrought iron ditto, 
3s. 6d. per cwt. 

137. Screw jack, 16s. 6d. 

138. Two wrought iron crank shafts, 15s. 

139. Two pulleys, 2ft. 10in. diameter, 10in. face, 16s. 


140, Fly-wheel, 5ft. diameter, 6}in. face, and seven pulleys, 44s. 

141. Four spare cone pulleys, 7s. 

[These lots fetched fair auction prices, 
cheap. ] 

142, Platform weighing machine up to 11 ewt.; plate, 2ft. 54in. 
by 2ft. 53in., by W. and T, Avery. This machine to remain until 
March 25th, 1871, £410s. [This was a good little machine and 
very cheap.] . 

143, Grindstone, 2ft. 8in. diameter, 7in. face, wrought iron 
spindle in wood trough, 23s. 

144, Planing machine, to plane 6ft. long, 2ft. wide, 2ft. 5in. 
high, self-acting, with two tool boxes, quick return motion, by 
J. Elce and Co., Manchester, £50. [This went at a fair price ; it 
7 good repair, but very light, and would stand no hard 
work. 

1444. Fourteen feet wrought iron counter shaft, bevel wheel, 
17in. diameter, 3}in. face, lin. pitch; one pulley ft. 6in. dia- 
meter, 4#in. face ; one ditto, 1ft. 8in. diameter, 7}in. face; one 
ditto, 2ft. lin. diameter, Sin. face, and three bearers,17s. [Cheap 
although light and not turned.] 

145. Seven inch single-geared slide lathe, following headstock, 
compound slide rest ; one face plate, 19in. diameter; one ditto, 
8in. diameter ; two chucks, four angle plates ; two rests on cast 
iron bed 1 long, llin. wide, on two iron supports and top 
driving gear, £24. [A very good price, as the machine is far from 
being well made. ] 

146. Five and a-half inch single-geared hand lathe, following 
headstock, slide rest and hand rest, face plate 9in. diameter ; one 
ditto, 4in. diameter, on cast iron bed, 6ft. long, 7jin. wide, and 
top driving gear, for £6. [A good price ; it is a rough tool. 

147. Six inch slide and screw cutting lathe, following headstock, 
compound slide rest; face plate, Sin. diameter; one ditto, 4in. 
diameter; two angle plates, hand rest, twenty-three change 
wheels, on cast iron bed 6ft. long, 7jin. wide, and top driving 
gear, for £14. [This is an exceedingly light tool, and fetched a 


good sum. ] 
148, Bench drilling machine, admits 18in. diameter, hand feed 


The screw jack was 


| motion, cone pulley, and top driving apparatus, on cast iron sup- 
ports, for £6 10s. . 
|“ 149. Bench drilling machine, admits 12in., hand feed motion, 


| [These are light ; the prices are very fair.] 
| 150. Wrought iron counter shaft, 24ft. long, 2in. diameter ; one 
| pulley, 16in. by 3in. ; two ditto, 17in. by 4in.; two ditto, 20in. by 
Tin.; one ditto, 23in. by 4in., and five hangers, for 37s. 
| 151. Six wrought iron shaker cranks, and seven wrought iron 
shoe and shogboard cranks, 4s, 6d. per cwt. 
152. Twenty-four inch blast fan, pulley, and shaft, for £3 15s. 
153. Five and a-half inch vice and bench, for 24s. 
154. feet wrought iron tubes, 6ft. 3in. long, 2}in. bore, 
| at 44d. per foot. 
[Reasonable prices. ] 
Tin SHop. 
155. Quantity of machine riddles, for 22s, per cwt. 
156. Three casks and coal dust, for 26s. 
157. Quantity of leather, for 27s. 
158. Five and a-half inch vice, and bench, 6ft. long, 2ft. wide, 
| with cupboard, for 20s. 
| » 159, lb. tin workers’ tools, at 24d. per lb. 
160. Quantity of tin, for 12s. 
161. Ib. styders, &c., at 6s. 3d. per cwt. 
162, Tinman’s styder and block, for 10s. 
163. Old riddles, 10s. 6d. 
j Ib. round, square, and flat steel (new) (shear, &c.), 





Ib. old scrap steel, at 11s. 6d. per cwt, 
[Good auction prices. ] 
ENGINE House. 

166. Portable engine, with one cylinder, 7in. diameter, 
locomotive crank shaft, two pulleys 20in. by 7in., steam 
and water gauges, four road wheels and horse shafts, by W. 
Butlin, Northampton, £37. [Far more than it is worth; it is 
| very old.] , . ‘ ‘ 
167. Cast iron trough, 5ft. 7in. long, lft. 10in. wide, 1ft. 7in. 


deep, £1. 

167}. Blast fan, 3ft. 3in. diameter, shaft and pulley, Schiele’s 
patent, £10 10s. 

[Old, and not worth near the amount. | : 1 

168. Brick erection, 33ft. long; 10ft. wide, 8ft. high, forming 
engine house; hip-tiled roof, three windows, folding doors, 
6ft. 4in. by 6ft. 2in., and one other door and brick chimney, 
£11 10s, [Not worth half the sum to pull down.] 


SECOND DAY’S SALE. 
SirHy. 


172, cwt. sheet iron, old, at 1s. 6d. per cwt. 
173. ewt, drum rings at 3s. 9d. percwt. . 
174. cewt, round wrought iron, ljin., 2}in., 24in., at 


5s. 10d. per ewt. , ; . 
175. Cast iron trough, 6ft. long, 1ft. 5in. wide, 12in. deep, for 


8. 
176. ewt. top and bottom swages, at 3s. 6d. per cwt. 
[Fair prices; most of these lots are scrap. ] 
177. ewt. sundry drill work, at 3s. 8d. per ewt. 
178. Cast iron mandril and stand, 8s. 6d 
179. Smith’s hearth, with cast iron top, 
tue iron and brick chimney, 35s. 
180. Circular bellows, 24in. diameter, wood lever in iron frame, 
and wood bearings, £3 15s. . 
181. Slake trough, 2ft. 9in. long, 12in. wide, 12in. deep, 5s. 6d. 
182. Smith’s anvil, 2 ewt. 2 qrs. 4 lb., 36s. 
183. One ditto, 41s. 
184, ewt. round, square, and flat wrought iron, at 6s. per 
cwt. 
185. Smith’s hearth, faced with wrought iron, 5ft. 3in., by 
3ft. 5in., blast pipe, and brick chimney, 28s. 
186. One ditto ditto, 28s. 
187. One ditto ditto, 28s. 
188. One ditto ditto, 28s. 
. Two cast iron slake troughs, 11s. 
. Wrought iron engine tubes (various), 3s. 6d. 
. Portable smith’s hearth and bellows on four wheels, 40s. 


4ft. by 3ft. 5in., trough, 


192. Swage block, 15in., 15in. 5in., and stand, 14s. 6d. 
193. lb. top and bottom swages, at 2d. per lb. 
194. lb. ditto ditto, at 1d. per lb. 

195, Smiths’ anvil, 4 cwt. 1 qr. 1 Ib., 60s. 

196, 1b. sundry smiths’ tools, at 1d. per Ib. 
197. lb. bolt tools, at 3d. per Ib. 

198. lb. punches, at 14d. per lb. 

199, lb. smiths’ tongs, at 14d. per lb. 

200. Ib. top and bottom owagee, at 1}d. per Ib. 
201, ditto ditto, at 3}d. per lb. 

202. Two smiths’ anvils, 30s. 

203. lb. wrought iron chains, at 1}d. per Ib. 
204. Swage block, 14in., 14in., 6in., and stand, 10s. 
205. Swage block and three troughs, 9s. 


lb. top and bottom swages. at 23d. per lb. 
lb. ditto ditto, at 1fd. per Ib. 

208. Sundry hooping, 8s. per cwt. 

[These are moderate prices, but the smiths’ hearths were ex- 
ceedingly cheap. ] 

2084 lb, smiths’ fireirons, for 2s. 

209. Smiths’ anvil, 3 cwt. 0 qrs. 13 lb., for £2 6s. 


210. Swage block, 13in., 13in., 6in., and stand, for 13s. 

211. ewt. flat wrought iron, #in., lin., at 7s. 6d. per cwt. 

212. ewt. half round ditto, at 7s. 6d. per ewt. 

213. ewt. flat ditto, 14in., 2in., 3in., at 7s. per cwt. 

214, cwt. round ditto, #in., ljin., 14im., at 7s. 2d. per 
cewt. 

215. cewt. flat ditto, 2}in., 3in., 4}in., at 7s. per cwt. 

216. ewt. square ditto, lin., 1}in., at 7s. per cwt. 

217. ewt. flat ditto, 1}in., 2in., at 7s. 6d. per cwt. 

218. cwt. flat and round ditto, at 7s. 6d. per ewt. 

219. ewt. flat ditto, #in., lin., at 6s. 9d. per cwt. 

220. cwt. round ditto, gin., 8in., at 9s, 6d. per cwt. 

221. cwt. square ditto, jin., gin., 8in., at 9s. 6d. per ewt. 

222. ewt, cast iron blocks, at 3s. bd. per cwt. 

223. cwt. wrought iron, at 4s. 4d. per cwt. 


[These prices are very high for an auction sale, and approach the 
cost of the material when new-and at the manufactories. ] 
(To be continued.) 





LAUNCH OF A DREDGER FOR BARROW HaRBOUR.—Messrs. Thomas 
Wingate and Co., of Glasgow, have launched a steam dredger 
of 500 tons, builders’ measurement, and 70-horse power nominal, 
adapted for dredging to a depth of 30ft, and capable of lifti 
tons per hour. This machine has been constructed to the order of 
Messrs. McClean and Stileman, C.E., London, and will be em- 
ployed at Barrow-in-Furness, being the first of an extensive 
dredge fléet’ which’ Messrs. Wingate and Co. are at present 
constructing for that port! These dredgers have each one 
ladder and chain of buckets’ working through a: well in 
centre of vessel, and are\ so arranged as to di over 
either side at pleasure. All the working Say of the bucke' 
links, tumblers, &c., are of steel. hey are also fit 
with twin screw propellers to enable them to move about 
without the aid of a tug, frfctional gearing, and’ many other im- 
provements introduced by the builders. In the steam screw 
hopper barges the doors in bottom are so arranged that, when the 
dredgings are discharged they do not fall below the bottom of 
hull, a most important consideration when discharging in shallow 
water, or in the construction of breakwaters and works of that 
nature. The hoisting gear of doors is so constructed that one man 


can lift four of them at one time, and the centre keel is 





with, so that very large blocks of stone can be carried and de+ 
posited in the Pee Kes of breakwaters, 
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RAILWAY MATTERS. 


In consequence of the number of Austrian engineers employed 
+on the Roumanian railways, 4 new guide to the Rouman language, 
in German, has been published by Mr. Glaise, at Galatz. 

AN Indian paper says that the Hooghly bridge is to be only a 
floating one, as the Government are disinclined to go to the ex- 
— of half a million sterling for the erection of a permanent 

ridge. 

THE Lord Chancellor on Wednesday dismissed with costs the 
appeal of the Great Eastern Railway Company against the deci- 
sion restraining them from abstracting or diverting the water of 
the river Cam. 

THE House of Commons on Tuesday evening passed, by 101 to 61, 
the second reading of the bill which enables the Glasgow and 
South Western Railway Company to abandon the line for con- 
necting the town of West Kilbride with their main line. 

Mr. Cuar.ey, M.P., complains that on a recent journey to Sal- 
ford, he travelled with a gentleman in a dying condition, and, on 
his return to town, with a lunatic, and he urges that companies 
should be compelled to convey the dying and lunatics in separate 
compartments, 

THE necessary application has been made to the magistrates at 
Newport to certify that the capital of the Pontypool, Caerleon, and 
Newport Company, amounting to £100,000, in £10 shares, has been 
fully subscribed. Therequisite documentary evidence having been 
produced, the certificate was granted. It was intended that the 
late Mr. Brassey should have constructed the line, and the death 
of that gentleman has delayed to some extent the commencement 
of the works. Another firm of eminent contractors is now about 
to undertake the construction of the railway. 

WE (New York Times) learn that a very important general 
railroad bill for the United States is now being matured, which, 
while it will not be in hostility to the present railroad interest of 
the United States, still will be the means of giving the people 
relief under existing circumstances. It will be ready for promul- 
gation in ashort time, when we think it will meet the approbation 
of the people of the whole country as the most feasible plan that 
has yet been suggested to remove many of the evils under which 
communities and many sections of the country are now labouring. 

At the half-yearly meeting of the Greenock and Ayrshire Com- 
pany Mr. P. Clouston, the chairman, stated that the arrangement 
with the Caledonian Company, by which the passenger traffic 
revenue was to be divided in the proportion of 57% to the Cale- 
donion, and 424 per cent, to the Greenock and Ayrshire, although 
in a money view not so satisfactory as the directors could have 
wished, would have the effect of abolishing keen competition and 
unnecessary expense. Then their connection with the Glasgow 
City Union and North British was about completed, and would 
open to them a wide mineral field, and the manufacturing towns 
in the North and East of Scotland, from which they were entitled 
to get a fair share of traffic. 

A PROSPECTUS has been issued of the Buenos Ayres National 
Tramways Company (Limited), with a capital of £140,000, in shares 
of £10, for carrying out concessions obtained from the Govern- 
ment of Buenos Ayres for tramways through some of the most 
important districts of the city, especially in connection with the 
Custom House, the site of the proposed docks, the offices of the 
National Government, the various railway stations, and the great 
wool and meat markets. The existing tramways in the other 
parts of the city have been among the most successful investments 
in the country, and the lines now proposed are, it is said, calcu- 
lated to meet, not only a large passenger business, but a con- 
stantly increasing goods traffic. Théy will comprise, with sidings, 
&c., about fourteen miles, and are to be completed and brought 
into operation by the 30th of December next, Messrs. Edwin Clark, 
Punchard, and Co., being the contractors. 

Tur chairman of the North British Company, Mr. J. Stirling, 
in moving the adoption of the report, on Thursday, last week, said 
he had no doubt in his own mind that the North British had seen 
its lowest point, and that all the evil that could be done to them 
they had already felt. He had no hesitation in saying that the 
North British traffic would steadily improve from this time 
forward. They expected and believed that after the awards they 
had now got if the Caledonian carried them fairly out they would 
get an increased share of traffic from the North of Scotland, and 
the damages given showed that the claims they made were not 
imaginary. He thought if they went on at the rate they were 
now doing, in a few years they would not only be paying a full 
dividend to the Edinburgh and Glasgow shareholders, but thut if 
he were spared to occupy the chair he might be moving a dividend 
to the ordinary shareholders of the North British Company. 

THE Toronto, Grey, and Bruce is one of the narrow gauge lines 
which are now being constructed to connect the Canadian lake 
ports with the interior. This line is intended to touch Lake 
Huron and Owen Sound. Total length, nearly 200 miles; gauge, 
3ft. 6in.; rail, 40 1b. to the yard; curves of 462ft. radius; grades of 
1 in 48, or 110ft. to the mile. Track well laid, 20in. ballast; ties 
7ft. long, 7 x 44in. Light rolling stock : engines, 11 x 18in. cylinders, 
3ft. 3in. driving wheels, four or six wheels coupled; centre of 
gravity kept low. Flooring of cars 2ft. 7in. from rail; passenger 
cars 35ft. long, 8ft. Gin. wide, carrying thirty-six passengers; three 
pairs of wheels 2ft. diameter, the axle boxes connected with radial 
rods and cranks, to allow them to conform to curvature. Cost of 
line, with equipments, 15,000 dols. per mile. Equipment for the 
first forty miles, six engines, eight passenger cars, three baggage, 
fifty four-wheel box, and fifty six-wheel platform cars. Twenty- 
five miles of road now laid, upon which a speed of thirty miles 
per hour has frequently been made. 

ANOTHER little State railway to connect the important cotton 
mart at Oomrawuttee with the main line of the Great Indian 
Peninsula Company has been opened lately. Colonel Nembhard, 
the commissioner of East Berar, who presided on the occasion, in 
proposing the toast of the day, referred to the great coal-fields in 
the neighbouring vaJley of the Wurdab, which have now been 
thoroughly investigated by the Geological Department. The re- 
sult of the inquiry goes to prove that the supply is practically un- 
limited, and the quality fair. Side by side with the coal runs for 
ten miles aseam of excellent iron ore, varying in thickness from 
9ft. to 17ft. On the other bank of the Wurdah, in the territories 
of the Nizam, it has also been ascertained that there is a large de- 
posit of coal. It is hoped that at no distant period these fields 
will be tapped by branch lines running respectively from the 
Hyderabad State Railway and the Nagpore Extension Line. At 
the same time the Cotton Commissioner formally expressed his 
opinion that an average price of 4d. per pound for cotton would 
remunerate the Indian cultivator as well as anything else that 
with existing appliances and advantages he could put into the 
ground. 

At the Southwark police-court Mr. Ernest J. Moore, of May- 
thorne, Addiscombe, Croydon, was summoned by the Brighton 
Railway Company for travelling in a first-class carriage 
from Croydon to London with a third-class ticket. Mr. 
Rose prosecuted on behalf of the company, and in opening the 
proceedings said that in consequence of the company having been 
defrauded by ticket holders from Croydon the directors gave orders 
for all tickets to be collected at London Bridge, instead of New 
Cross. Three days afterwards the defendant was found riding in 
a first-class carriage with a third-class ticket. The defendant was 
a gentleman of property, using the line and aware of the new re- 
gulations ; consequently he must press for a conviction to the full 
amount. In answer to the charge the defendant said it was all a 


mistake of his brother’s, who ought to have taken first-class tickets 
instead of third. He found it out after the train started, and he 
intended to pay the excess fare, but forgot it on arriving at Lon- 
don Bridge. Mr. Partridge said that if the defendant’s intention 
was honest he wotild have called the guard and paid him the dif- 
ference. gg a very gross fraud, for which he fined him 40s. 


and 25s. os 





NOTES AND MEMORANDA. 


PuRE silk is soluble in hydrochloric acid, and if the solution be 
neutralised by ammonia, and evaporated, an organic chloride of 
ammonium results, which is capable of use in photography, par- 
ticularly for salting paper. Paper thus prepared is said to be more 
sensitive than that salted in the usual way, and in printing gives 
a warmer tone. It is thought that this salt could also be used 
in the preparation of collodio-chloride of silver, if it were sufli- 
ciently soluble in alcohol. 


Silliman’s Journal contains the result of an experiment made by 
Mr. Rood to ascertain the duration of a flash of lightning, and 
which he reckons lasts about 1-500th part of a second. The dura- 
tion of the flash was measured by cutting slits in a rapidly revolv- 
ing dise, which, with a certain speed, showed the slits to be of 
unalterable form, but with another speed showed them to be 
elongated, and’ the duration of the flash was inferred from the 
known velocity of the disc. 

WE learn from the British Medical Journal that Dr. Crace Cal- 
vert, of Manchester, having been requested to carbolise a — 
of charpie for the use of the ambulances at the seat of war, foun 
that charpie was unsuitable for the purpose; and after ing 
several textures, ffhally hit upon oakum as the most excellent. 
The oakum is first soaked in Burgundy pitch, and then rendered 
antiseptic by the addition of carbolic acid. This application has 
been a good deal used at the Manchester Infirmary, and with good 
results. 

Gunninc has discovered, in the acetate of zine, a t that 
precipitates the slightest traces of the colouring matter of blood 
from solutions, even wliere the liquids are so dilute as to be 
colourless. Blood, washed from the hands in a pail of water, can 
readily be detectedin this way. The flocculent precipitate, thrown 
down by the acetate of zinc, must be washed by decantation, and 
finally collected on a watch glass and allowed to dry, when the 
microscope will readily reveal hmine crystals, if any blood be 
present. 


NOTWITHSTANDING the check in the shipments of coal to France, 
the export coal trade presented considerable animation in February. 
Thus we sent abroad in that month 718,417 tons of coal, coke, 
manufactured fel, &c., as compared with 653,309 tons in 
February, 1870, and 673,668 tons in February, 1869. In these 
totals the exports to France figured for 154,913 tons, 189,425 tons, 
and 160,977 tons respectively. In the two months ending Feb- 
ruary 28 this year our coal © amounted to 1,278,107 tons 
(260,590 tons to France), against 1,411,923 tons in the corresponding 
period of 1870 (380,704 tons to France). and 1,308,636 tons in the 
corresponding period of 1869 (329,955 tons to France). The treu- 
bles of our best customer thus left a decided impression upon the 
returns, but the exports to France may now be expected to revive. 
Our coal exports have increased this year to Russia, Italy, Holland, 
Brazil, and British India; but they have decreased to Sweden, 
Denmark, Germany, France, Spain, &c. The value of the coal 
exported in February was £361,635, against £321,881 in Feb- 
ruary, 1870, and £338,858 in February, 1869; and in the two 
months ending Feb. 28 this year £642.306. against £691,3818 in 
the corresponding period of 1870, and £661,479 in the corresponding 
period of 1869. 

A FEW specimens of Sussex iron castings still remain. Of these 
many take the form of sepulchral slabs. At Burwash the church 
contains a slab of the 14th century to the memory of Johanna 
Collin. This is probably the earliest iron monumental tablet in 
existence. Another may be seen in Uckfield Church to the 
memory of Gabriel Egles, who died in 1707. In several of the 
Sussex churchyards we also find cast iron slabs, but of compara- 
tively modern date. Specimens of old andirons dating the 14th 
and 15th centuries are carefully preserved within the country. 
The iron railings which still surround St. Paul’s Cathedral were 
cast at the Lamberhurst furnace at a cost of £11,202. The first 
direct allusion to the ironworks of Sussex occurs in the year 1266. 
It is impossible to ascertain to what extent the iron was then 
worked, but it is evident that the trade was not inconsiderable. 
In 1607 Norden says there were 140 forges and furnaces for iron 
in Sussex, and it is probable that at that time and a few years 
later the trade was in the most prosperouscondition. Its decline 
was due not to a scarcity of ore, for ironstone is still plentiful 
enough, but to want of fuel for smelting purposes. Owing to the 
rapid destruction of the forests, laws were enacted against the 
fellers of timber, and from that time the ironworks were quickly 
reduced in number, so that in 1653 there were only twenty-seven 
furnaces in Sussex; 100 years later there were only ten, and in 
1825 the last forge, at Ashburnham, was closed, the owner being 
unable to compete with the rival districts of South Wales and the 
Midiand Counties. 


Dr. L. BLEEKRODE, in a paper published in the Philosophical 
Magazine, gives some account of experiments in which he tried to 
igtite gun-cotton with the electric spark. He thought to facilitate 
its explosion by wetting it with a highly inflammable liquid, as, 
for example, the bisulphide of carbon. But it was only this latter 
substance that was immediately set on fire by the spark—while 
the gun-cotton did not explode, but remained apparently intact 
amidst the burning bisulphide, presenting almost the aspect of a 
mass of snow slowly melting away ; the same effect is produced 
by moistening gun-cotton with bisulphide of carbon, ether, ben- 
zine, or alcohol, and igniting it afterwards with some flame or 
other ; all these liquids yield the same results and are without 
danger, even if great quantities are used. The explanation of this 
Dr. Bleekrode finds in the researches of Professor Abel, “On the 
Combustion of Gun-cotton and Gunpowder.” These results 
indicate that if, even for the briefest space of time, the gases 
resulting from the first action of heat on gun-cotton upon 
its ignition in open air are impeded, from completely envelop- 
ing the burning extremity of the gun-cotton twist, their ignition 
is prevented ; and as it is the comparatively high temperature pro- 
duced by their combustion which effects the rapid and more com- 
plete combustion of the gun-cotton, the momentary extinction of 
the gases, and the continuous abstraction of heat by them as they 
escape from the point of combustion, render it impossible for the 
gun-cotton to continue to burn otherwise than in the slow and 
imperfect manner, undergoing a transformation similar in 
character to destructive distillation. 


DuRinG the last two years extensive tracts of ironstone have 
been met with in Oxfordshire, and the work of raising the ore is 
not being conducted on an extensive scale, although for the year 
1868 no returns whatever were given, yet in the following year 
there was raised 10,167 tons, and last year a great deal more. The 
ore is found near the surface, and is similar in appearance to the 
argillaceous carbonates of the Cleveland district. At King’s 
Sutton, near Banbury, a good deal is now being done under the 
superintendence of Mr. W. J. Roseby, formerly of North Lincoln- 
shire. The same is also the case at Aynhoe, and it is not unlikely 
that other places will be opened. Messrs. J. H. Lovell and Com- 
pany (of which firm Mr. Koseby is a partner) are also now raising 
a large tonnage of ore. As Oxfordshire joins Northamptonshire, 
it is not at all improbable, as the ironstone runs through nearly all 

s of the last named county, that it also extends into the former, 
in which its actual extent has, as might be expected, not yet been 
defined or explored. It is suid that other districts are being sur- 
veyed with a view to working the stone, the value of which is es- 
timated as being equal to the Cleveland or Northamptonshire. It 
may be said that the land in the northern part of Oxfordshire is 
of a reddish colour, similar to that in Northamptonshire, whilst 
the Ohiltree district, the basis of which is chalk, contains a con- 
siderable quantity of brown rough flints. There is a good demand 
for all the stone raised in the neighbourhood of Banbury, and as 
it is rather nearer to Staffordshire than Blisworth or Welling- 
borough, no doubt a constant market for a very much larger 
quantity than is at present being raised may be relied upon. 


MISCELLANEA. 
A sTEAmBoAT has been placed on the remarkable lake of the Incas, 
the Lake of Titicaca, in Peru. 
THE New Zealand yield of gold for the year 1870 shows an in- 
crease o! 20,0000z. over the preceding two years. 
CHILI will soon have a bronze coinage, displacing the former 
small coin, which will no longer be available for collections, 


Work has been resumed on the new buildings at Burlington 
House, temporarily stopped through the failure of the contractor. 


Tue Paris correspondent of Nature reports the death, at the 
age of 80, of M. Becquerel, the celebrated electrician. He died in 
Normandy during the siege of Paris. 

Mr. CaIcHEstTer Fortescue hopes to bring in a bill in the course 
of the session for the renewal, with amendments, of the Act of 
1864 for testing chain cables and anchors. 

THe Ecole des Mives opened on the 15th of March. M. E. de 
Beaumont andM. D. Chancourtois red on geology, M. Daubrée 
on mineralogy, and M. Bayle on palwontology. 

Tue Agincourt, 28, — H. H. Beamish, flagship of Rear- 
Admiral A. P. Bard: ilmot, C.B., is at once to be fitted with 
Rear-Adwiral Ing!efield’s hydrostatic steering gear. 

THE new tel h cable between Holyhead and Howth was for- 
mally opened on Monday at noon, and messages were exchanged 
between the Lord Lieutenant of Ireland and the Postmaster 
General. 

Masor-GeNeraL J. HL Lerroy, C.B., F.R.S., has been appointed 
to the governorship of Bermuda. General Lefroy has long held a 
distinguished position as a scientitic officer, and his appointment 
is viewed with general satisfaction both by the army and the 
public. 

THE scientific expedition at the summit of Mount Washington 
will—says an American paper—remain until May, and one, at least, 
of its members still longer, to make investigations among the early 
plants of the mountain region. 

A BEAUTIFUL plastic substance can be prepared by mixing col- 
lodion with phosphate of lime. The phosphate should be pure, 
or the colour of the compound will be unsatisfactory. On setting, 
the mass is found to be hard, and susceptible of a very fine polish. 


THE exploration of the geological survey in Berar has resulted 
—says an Indian paper—in the discovery of 121 square miles of 
coal strata, averaging in thickness 40ft., and representing the 
enormons quantity of 4,840,000,000 tone of the mineral. Not only 
is the coal of superior quality to any yet found, but it possesses 
the advantage of being found at a comparatively easy working 
depth. 

Mr. RONALDSON, the chairman of the Glasgow and South- 
Western, states that tae expenditure on capital account for the 
last half-year has been the same as for the previous half year, 
making £212,000 for the whole year, and that for the current year 
will probably be the same. The directors trust that as the ex- 
penditure on new works will soon be completed, and as they will 
not hurriedly enter into new undertakings, the expenditure on 
capital account will speedily cease. 

Mr. BERGHETIM states that on Monday, at 3.20 p.m., he received 
a telegram from Jerusalem, which had been handed in the same 
day at five o'clock p.m., the difference of time between London 
and Jerusalem being two hours and twenty minutes. The telegram 
fore, but twenty minutes on the road. Allowing tive 


was, ther: 

minut s for transmission from Telegraph-street to Mr. Bergheim’s 
office, the time occupied between Jerusalem and London could not 
have excecded a quarter of an hour, 


Mr. E. W. Wyon, to whom the new hall of the Drapers’ Com- 
pany owes some of its most beautifal sculptures, has been com- 
missioned by the company to execute two statues for the grand 
staircase. The subjects are Edward III. and his Queen Philippa. 
These have been appropriately chosen, inasmuch as the company 
were first incorporated in the reign of Edward IIL, while the 
Fnglish cloth manufacture is closely identified with Philippa. 
Mr. Wyon has just finished a model of the King. 

ANOTHER difference has arisen between the men employed in 
three shipyards on the Tyne and their masters, with reference to 
wages. Last summer an agitation was got up for an advance of 
3s. per week, when a compromise was agreed to, the men accepting 
an advance of ls. The question has now again been mooted, a 
deputation of workmen having waited on Messrs, Mitchell and 
Richardson, and demanded another advance of 3s., to which the 
masters decline to accede. They, however, expressed their will- 
ingoess to advance another shilling, which the men refused, and 
therefore, adhering to their original resolution, have given a fort- 
night’s notice to leave. 

DurRINnG the siege of Paris the French Academy was greatly 
‘* exercised ” on the subject of ballooning. A plan of M. Dupuy 
for controlling to a certain extent the course of a balloon in wid- 
air attracted particular attention. His plan was to have an egg- 
shaped balloon floating horizontally in the air, and sheathed in a 
network of rope supporting an oblong boat provided at one end 
with a sail rigidly stretched out by wayof arudder. In the centre 
of the boat was to be a screw propeller made of light materials, 
and worked by two men, relieved from time to time by two others. 
M. Dupuy de Lome’s plan appeared so plausible that the Govern- 
ment of the National Defence granted him 40,000f. for its execu- 
tion ; but as yet nothing has been heard of it. 


Boru divisions of Staffordshire have for some time past been im- 
peded in their colliery advancement by reason of water in the 
mines. The Government inspectors in each place have not been 
unmindful of the losses and the danger to the lives of the colliers 
which this state of things involves, and they have called meetings 
of colliery owners in their respective districts, not, however, as 
has already been made known in our columns, with marked suc- 
cess. Certain of the colliery proprietors in South Staffordshire, 
however, are now taking the matter in hand earnestly, so far as it 
relates to their immediate district. An influential meeting of the 
owners of colliery property, entirely or partially drowned out in 
the Rowley district, has lately been held at Old Hill, where they 
have come to the determination to erect a new and extensive 
pumping engine, which, when it is at work, will drain a consider- 
able extent of property, the cost to be borne pro rata. Other 
neighbourhoods, however, in the same division of Staffordshire yet 
remain in a dangerous condition from the quantity of water lodged 
in the mines. 

SUBSCRIPTIONS have been invited for the capital of the Interna- 
tional Bridge, to be constructed by the Grand Trunk Railway of 
Canada, to connect the railway systems of the United States and 
Canada across the Niagara River, near Buffalo. The sum required 
is £271,000, of which £205,000 is to be in 6 per cent. mortgage 
bonds, and £66,000 in 6 per cent. preferential stock, the bonds at 
the price of 934 or 914, reckoning allowances, and the stock at 914 
or 894, reckoning allowances. The payment of the interest, which 
will amount to £16,260, and the redemption of the bonds and stock 
at par, are secured by an annual payment of £20,000 from the 
Grand Trunk Railway Company, as well as by all tolls from other 
railways, such tolls being estimated to yield an addition of £10,000 
a year, in which case both the bonds and preferential stock will be 
paid off at par within fifteen years. The bridge is expected to be 
opened early next year, and the Grand Trunk Railway will by the 
use of it not only save in ~ 4 expenses more than the £20,000 
guaranteed, but are stated to be entitled to calculate that it will 
be the means of giving an additional traffic of, at least, £100,000 
a year, As the payment of the annual £20,000 to the bridge will 
constitute part of the “working expenses ” of the line, it is autho- 
rised by the Parliament of Canada to be made a first charge upon 

revenue, 
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ROLLING STOCK FOR RAILWAYS AND TRAMWAYS. 


DESIGNED. BY MR. J. W. GROVER, M.LC.E. 
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ATTENTION has lately been drawn to the system of flex: ble wheel 
base proposed last year by Mr. J. W. Grover, M. Inst. U.b., in con- 
sequence of a series of experiments made at Woolwich Arsenal, 
under the immediate superintendence of the cfficers of the War 
Department. We have, therefore, given below the mnutes 
verbatim, which show that the experiments have given very 
favourable results, demonstrating clearly that the system is likely 
to afford great facilities for working sharp curves, and, in fact, 
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curve without difficulty, the axlcs radiating truly by means of the 
flanges only and draught of the trace chains. On re-entering the 
straight, however, the axles required some little space to return 
square, — This did not occur at all in the twin truck system, the 
axles — found to adjust with precision immediately. To com- 
d system with the new, blocks of oak were driven into 
the spaces between the stops and upper frames, so as partially to 
prevent radiation of the axles, This partially rigid wheel 
caused great obliquity of flange 
Fic. on curved rail, the wheel tending 
sins to ride; by releasing the axles 
they returned to the radial posi- 
tion again, and travelled freely. 
The gun was then lifted, as in 
Fig. 2, by which means the 
weight of it was imperfectly, 





but partially, distributed on all 





the wheels more or less, thus 





approaching the system recom- 
mended by Mr. Grover. The 
eight horses, without flogging or 





distress, took this load round a 
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curve of 43ft. radius, there being 
no more haulage apparently 
necessary on the curves than on 
the straight lengths, the tension 
on the w-bar being uniform, 
and independent of the shape of 
the road. Mr. Grover recom- 
mends that the gun be supported 
as a temporary measure only, 
as in Fig. 3, on two trucks, 
A A being baulks 12in. by 12in., 
the bolsters being removed, and 
a single one over the centre of 
each truck at B B being substi- 
tuted. By this means he thinks 
that the two trucks now being 
experimented upon may be made 
sufficiently strong to carry the 
35-ton gun. Mr. Grover, how- 
ever, is of opinion that it would 
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be better to construct new trucks 
altogether, Figs. 1 and 4, so 
arranged that each wheel should 
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do its proportion of the work 
and yet that the truck should 
take very sharp curves inde- 
pendently, not requiring the 
‘twin system,” which is only 
3STONS a makeshift applied to conver- 
sions only, 

The result of the trial may be 
stated briefly thus:—‘“‘ First, that 


STRENCTHENING 





the new system does give effec- 











tual radiation to the axles, and 
thereby reduces wear and tear, 
and haulage on curves, renderin 
many places accessible whic! 
were not so before, and offering 








employing them of such small radii that situations hitherto 
inaccessible to rail or tram may be used by both. 
‘ 18th January, 1871. 

‘Minutes of Experiments conducted at the Royal Arsenal, Wool- 
wich, on the trucks converted on Grover’s patent flexible system, 
with radiating axles, Present—Major Scratchley, R.E., Inspector 
of Works: Lieutenant Edwards, R.E.; W. 8. Whitaker, Esq., 
Surveyor of Works; J. W. Grover, Esq.,M.Inst.C.E. Time, 1la.m. 
An 18-ton was placed upon a le truck 4ft. 8hin. gauge, 
and a second truck was brought up and coupled on by a link bar 
Eight horses took this 1 with facility along the straight 
lengths ; on entering the curves there was no further distress, the 
horses drawing evenly with a continuous pull. The coupled 
trucks, with the gun upon one of them, were taken round reverse 
curves of 135ft. radius = 67ft. curve (not reverse) without 
distress, 

A single truck having the gun upon it was taken round the same 


generally important advantages 
and economy. Secondly, that four-wheeled trucks with cross 
braced axles are applicable to loads up to, say, twelve tons, but if 
so employed the Be a shouldbe keyed on the axles, otherwise they 
are too lively. Thirdly, that solid oak block stops must in all cases 
be employed to prevent undue radiation.” 

Between Paris and Sceaux there runs a little railway which has 
now been many years at work, M. Arnoux, the m er, has had 
there to contend ,with curves of unusual severity, but by a system 
of cross bracing the axles at each extremity of a four-whee 
vehicle, he has obtained complete radiation. This gentleman’s 
invention, however, has some objections, as it involves con- 
siderable mechanism and many parts. The two ends of the gear 
are not alike, a differential lever being employed for a second set 
of cross bracings. Consequently his invention has not been 
gg adopted by engineers. Mr. Grover’s system, like 

Arnoux’s, involves cross braces, each axle placed 





in a little truck pivoting on a centre. The trucks, however, 


are differently arran; being placed, on the Grover system, 
close to the end of the vehicle, so that when two carriages are 
brought up and coupled together the adjacent bogies form a 
four-wheeled bogie, similar to the American ie, with this 
difference, that one half is under one iage and the other part 
under that adjacent, there being also a double centre. This inter- 
coupled four-wha *.* ie gives the stability and measure of the 
wheel base, which ap / made very short. The cross bracin 
effects the radiation of the adjacent axles, so that a continuity an 
connection exists between all the wheels and axles, which is not 
attained by either the American bogie or the‘‘ Sceaux system.” The 
essential feature of the ‘‘ Grover system” is to give radiation to 
the axles of a four-wheeled carriage and to insure rigidity at the 
same time. 

The experiments at Woolwich, detailed below, were upon two 
gun trucks connected on this new system, the wheel bases of 7ft. 
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being a reduced to the base of the intercoupled wheels, 
t. 





viz., An 18-ton gun was first placed on one truck, 
and then the two trucks were coupled and the weight 
distributed, as in Fig. 2, more equally upon the axles, and 
eight horses being put to, the gun was drawn with ease to the 
team around curves as sharp as 43ft. radius, and also on reverse 
curves. Under the old system of rigid axles great distress was 
occasioned to the horses when drawing loads around very much 
flatter curves, and so great was the strain upon the cast iron 
flanges of the truck wheels that they were not unfrequently torn 
off in large segments, specimens of which are to be seen in the 
Arsenal. By the system of which we write no strain whatever is 
brought on the flange, and the strain on the draw chain is 
-uniform. The importance of this where horses are yt is 
not overwhelming, as by a little driving and flogging the pinch 
can be got over; but where small, light, very narrow gauge 
engines come to be employed in such places as arsenals, engineers’ 
works, or in foundries, it will be essential that the traction should 
be uniform and not exceeding a certain moderate limit, the ad- 
hesive weight of the engine being small in weather. It is 
not necessary to go into all the details of the experiments that 
were carried out at Woolwich with a view to obtain the practical 
results of this system under various conditions of loading, with 
wheels loose on the axles or keyed up in the ordinary way; 
suffice it to say, that whether tried singly or coupled the results, 
as we see, were good, the weight of the gun and the lead of the trace 
chains being found sufficient to produce radiation and easy travelling 
on the curve. Blocks of w were afterwards inserted so as to 
reconvert the vehicle into a rigid wheel base truck, so as to illus- 
trate the difference between that and the flexible base, and the 
verdict pronounced was, ‘* That the new system does give effectual 
radiation to the axles, and thereby reduces wear and tear and 
haulage on curves, rendering many places accessible which were 
not so before, and offering generally important advantages and 
economy. 


PUMPING ENGINES, TEWKESBURY 
WATERWORKS. 


WE illustrate at page 195 a neat pair of pumping engines newly 
erected at Tewkesbury by Messrs. Ommanney and Tatham, of 
Manchester. The cylinders are 12in. diameter, 24in. stroke. The 
beds are so arranged that the bottom covers of the cylinders may 
be taken off in order to examine the pistons. There is no parallel 
motion, the pistons being guided by vertical bars securely bolted 
to the cylinder covers and entablatures. 

The engine beams are 9ft. from centre to centre, and are made 
with two side plates bolted together by equidistant gudgeons, 
which form the journals for the pumps and connecting rods, &c, 
The central columns on which the beams rock are of square 
section, bolted down to the bed-plate. There are two vertical 
pumps placed under the bed of each engine—supported at the 
bottom by T-pipes, which also form the suctions and branches, an 
held at the top to the bed by four bolts. The pumps are of the 

lunger-and-bucket type ; those nearest the cylinders, being the low 
itt, aving lldin. buckets and 8in. rams, and those nearest the 
crank, being the high lift, having lin. buckets and 7? rams. All 
these pumps have 12in. stroke. e plungers, buckets, and linings 
are of brass, and the valves are of disc rubber, fin. thick. The 
combined air-pump and d is 6in. diameter, 19in. stroke. 
The injection, being fed from the main, is directed at once into 
the exhaust pipe. This arrangement has been found very effective, 
131b. of vacuum being obtained. The air-pumps deliver through 
one main into the hot well in the boiler-house. The suctions and 
deliveries of the respective high and low-lift pumps are coupled 
together across the engines, the low-lift pumps drawing from the 
river and delivering to the subsiding tank, and the high-lift 
pumps drawing from the = water reservoir and delivering 
to the reservoir on the top of the water tower. 

Sluice valves are attached to each engine, both on the suctions 
and deliveries, so that in the event of one engine breaking down 
the other can continue working. 

A small well is sunk in the foundation, in which is collected 
the water from the drainage orleakage. This well may be emptied 
from time to time by either engine. 

The engines are carried at their cylinder ends and at their 
centres by two strong cast iron beams, which are built into 
the walls of the main building, and supported at each end 
by solid brick pillars, faced with stone. The crank ends 
of the engines are built a solid foundations. The space be- 
tween the engines is suitably covered with diamond foot plates, 
the rest of the engine floor being formed with mosaic tileing. 
There are two ordinary Cornish boilers 4ft. 6in. in diameter 
and 13ft. long. 

The whole of the machinery has been supplied by Messrs. Om- 
manney and Tatham, of Adelphi-street, Salford, and it is just to 
them to state that they have, in the execution of these works, 
well maintained their high character as manufacturers of pump- 
ing engines and other hydraulic apparatus, having completed them 
to the satisfaction of the Cheltenham Waterworks Companf, for 
whom they were made, as also to that of their engineer, Mr. W. 
McLandsborough, C.E., from whose design and under whose di- 
rections the whole of the works have been carried out. 














THE Isthmus of Darien Canal scheme has met with strong sup- 
port in the United States, the New York Herald of the 3rd inst. 





publishing a plan and devoting a whole page to an exposition of 
its merits. 
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PUMPING ENGINES, TEWKESBURY WATERWORKS. 
MESSRS. OMMANNEY AND TATHAM, ENGINEERS, NEW BRIDGE FOUNDRY, SALFORD, MANCHESTER. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





STEAM PLOUGHING. 

S1r,—Looking over old papers and reports, I was really sur- 
prised to see how many successful experiments of the kind, and 
in the direction of the “‘ Dunmore trials,” have been made from 
time to time. England years ago, France somewhat later, but 
especially America, up to the present day, favours the world once 
or twice a year with the announcement that the long-expected era 
in steam-ploughing has arrived. There isa charming similarity in 
all these reports. The admiring and astonished public is largely 
represented, and ‘‘ has no doubt” about anything. The ingenuity 
of the inventor is only equalled by the perseverance of his partner. 
“*No sooner are difficulties met with than they are overcome by 
Messrs. X. and Y.” The irrepressible “ revolution in agriculture ” 
is an accomplished fact. ‘* No farms will in future be without a 
steam cultivating apparatus” manufactured by Messrs. X. and Y. 
Your transatlantic contemporaries naively but invariably mention 
the fact ‘* that a sumptuous luncheon was prepared in the field by the 
gentlemanly inventors, of which everybody heartily partook,” 
which fact seems of some importance for the success of the revo- 
lution. There is always something or other making the ap- 
paratus work under a certain disadvantage, in spite of which it 
works admirably. There is always a calculation, dealing largely 
in sinking funds, in which some very uvimportant detail, such as 
for instance the interest on a water-barre), is oddly prominent, 
whilst some very important items arepalpable blunders. This calcu- 
lation proves always indisputably that the most superior;cultivation, 
** worth 20 to 25” can now be had for anything less than 5. 

Seeing, this, and seeing too, what came of all these very harm- 
less agricultural revolutions, I hesitated at first to speak seriously 
about the enthusiastic report in the Scotsman, which you mention 
in your last leader on this subject. Nor is it pleasant to disturb 
** Avellana’s” touching confidence ina few hours’ experimental 
steam-ploughing. But having had an opportunity of visiting 
several times in the course of last week’s similar trials near 
Grantham, I am now in a:better position to appreciate the startling, 
though stereotyped facts, communicated by your northern con- 
temporary. 

Engine and plough were both supplied for these trials to a 
gentleman, who intended to purchase an apparatus if he could see 
a fair chance of making it work profitably for ire. The engine 
was one of Messrs. Robey and Co.’s traction engines, in construc- 
tion almost identical with the one illustrated in your paper of 
December 9th, 1870, after Mr. Thomson’s plan generally, having 
two cylinders of 74in. diameter by 10in. stroke, vertically 
arranged, a Thomsvn pot boiler, the whole standing on three 
wheels with india-rubber rims and chain armour. The india- 
rubber has a breadth of 18in., the chain-plates being about 22in. 
wide. The generiii arrangement, as well as the workmanship, was 
in every respect of the highest order, as far as could be judged by 
appearance. The plough was an ordinary five-furrow balance- 
plough from Messrs. Fowler and Co., for light land, fitted with 
Kent breasts. Engine and plough whilst working were connected 
by a simple draft chain with hooks, Each of them was steered 
separately, the engine turning round at the headlands after being 
unhooked. There were three men employed: one for steering 
the engine, one for the plough, and one for firing. The whole 
method of working needs no further description. 

The engine steamed from Lincoln to the farm, five miles from 
Grantham, and began work, if I am correctly informed, on Mon- 
day, February 27th. The first tield was an enclosure of twenty-four 
acres, of which a portion had been ploughed by horses, It was 
perfectly level and very dry considering the season, The soil was 
sandy, and throughout of the lightest description. The engine 
pulled the plough, driving tive furrows at the time, fairly 7in., 
occasionally 8in. deep, with 120 lb. to 1401b. of steam, at the 
rate of about two miles an hour, doing very fair work. About 
five to six acres was the maximum done in one day. This com- 
paratively small average has to be explained by the fact that 
the boiler could only keep steam up with the greatest difii- 
culty, and the engine had to stop trequently to take breath. 
The marks of the wheels were, of course, by no means 
imperceptible, being about jin. to lin. deep on an average, 
and considerably deeper on the headlands, where the engine 
turned. These were 4oft. to 50ft. wide, and were left unploughed. 
There were two serious stoppages, one caused by all the spare 
links for the chain-armour being used up, and no new ones 
having arrived from Lincoln, the other by the breaking of a bolt 
and key and the bending of a connecting rod. ‘The tield, as far 
as it went, was finished on Saturday. 

The nature of the next and last field, containing 31} acres, was 
variable toa degree. In the middle and at the top end it was 
light and sandy, though a shade heavier than the previous one, 
but all along the bottom end it was clayey and pretty stiff, the 
clay stretching in a slanting direction over the whole lower side of 
the enclosure. It was at once perceived that five furrows were 
here too much for the engine, and a plough was taken off. Thus 
the engine was able, with 160 lb. pressure, to pull the implement 
through the clay—by no means a particularly stiff one—but it 
was impossible to keep this pressure above half a minute, so that 
it finally was decided to work only the light portion of the field. 
Even with these improved tactics, altogether new in the history 
of steam-ploughing, stoppages for steam in the midst of the long 
furrow remained part of the business. About five acres a day, I 
am told, was the maximum done in this way, when the breaking 
of a cylinder cover put again a stop to the operation. Finally a 
second plough was taken off; but the attempt to plough in this 
way the stitfer portion of the field with three working ploughs 
behind the engine was abandoned on ‘Thursday, March l6th, the 
engine returning on Friday to Lincoln. 

The total area of land actually ploughed in both fields was 38 
acres. The accounts for coal amounted tu £7 1s. 9d., coal being 15s, 
9d. per ton, ‘Thus nine tons were burnt in doing the work stated, 
which shows a coal consumption of 4} ewt. per acre, being 3s. 9d. 
for coal alone in ploughing a perfectly level field of light sandy 
soil, whilst in Scotland, after the Scotsman’s showing, an acre 
of stiff land costs 2s, Gd., all included—coal, oil, wages, wear and 
tear, and interest even for the water barrel of the future. 

The time spent in doing 38 acres was actually 16 days. Deduct- 
ing five days for breakages, rearrangement of chains, and perhaps 
for an occasional interruption by a passing shower—the weather 
was very favourable throughout—we come to 11 real working 
days, giving an average of 34 acres perday. It is all very well 
to calculate the cost of steam-ploughing of the new area after an 
hour's inspection. It requires a bolder man than I am to place a 
similar account before your readers based on the facts of a three 
weeks’ experience. ; 

The land which was actually ploughed would, with any ordi- 
nary wire rope tackle have cost at the utmost 1} cwt. of coal per 
acre. A 10-horse power double set would have wn in it six 
furrows to the depth of Tin. with perfect case, and an average 
amount of work per day of 12 to 15 acres would have been abso- 
lutely certain. Where, then, has coal and time gone to, in our 


case? 

Let us look for a moment into a few figures. 

The engine, near Grantham whilst running in “slow gear” at 
the rate of two miles an hour makes about 185 revolutions.” The 
stroke being 10in. it has, then, a piston speed of 308ft. With 
130 1b, pressure on its two Thin. cylinders, and cutting off at § of 
its stroke (it probably cuts off later), it would, theoretically, deve- 
lope 3,237,696 foot-pounds. Deducting 33 per cent. for piston fric- 
tion and friction of gear, we would have, at the circumference of 

fs ogee that some of these res are based on data which are 
not absolute, ie 


correct, but they will be found very near the truth b 
gentlemen who are in p sion of more ite details, .§ 











the road-wheel, 2,158,464 foot-pounds, Asthe engine advances at 
the rate of two miles per hour—176ft. per minute—this would in- 
dicate an absolute propelling power of 12264 lb. = 5°5 tons. 

This agrees very nearly with the performance of an 8-horse power 
engine mentioned by Lieut. Crompton.’ This engine, with two 
6fin. cylinders, pulled together 40°8 tons up an incline of 1 in 18, 
which, taking the frictional resistance of the whole train at 100 1b. 


“per ton, would require an absolute traction power of 4°1 tons. In 


both engines the strokes were identical, and the areas of cylinder 
in the proportion of 4°5 to 5°6, which, as shown, appears to be 
also very nearly the proportion of the propelling power. 

Now the five-furrow Plough, drawn by ordinary means 7 ‘Sin. 
deep in the sandy soil of the Grantham fields, would have taken 
at the utmost 6 cwt. for the movement of its frame, and 5 cwt. 
for each plough, say, 31 cwt. altogether. In the dry soil with 
three furrows we cannot possibly assume more than 7 cwt. per 
plough, and, again, 6 cwt. for its own weight, or 27 ewt. altogether. 

This again agrees well with a statement of the Scotsman, that at 
Dunmore the draught of a three-furrow plough drawn by an eight- 
horse—whatever that mean—traction engine, was something above 
one ton. 

Well, here we have an engine working to its very utmost, and 
giving out a traction power for moving itself and whatever is 
hitched to it, of 54 tons, drawing a plough which generally takes 
1} tons, and having literally not a pound to spare. We under- 
stand now where the coal goes to. But where is the power? 

Your contemporary has to help me again. Although the marks 
of the engine wheels were scarcely perceptible, somebody inju- 
diciously talked at Dunmore about the compression of the land. 
A horse plough was driven up and down the field—up in the im- 
perceptible wheel marks and down in virgin soil. The sceptic was 
deservedly discomfited. In the last case it took a draught of 
64 cwt., in the first of only 7} cwt. The slight incline of the 
field, which is only mentioned at this juncture, I believe we can 
neglect altogether. Well, two 2lin. wheels cover 3ft. 6in. of land 
in breadth at every journey—three ploughs, as used at Dunmore, 
cover 2ft. 6in. Thus the whole area of the field is more than 
completely covered by the compressing influence of the engine 
wheels, and we have at once 154 per cent. added to the resistance 
of the plough all over the land. This seems to be the case in 
fields where the wheelmarks are scarcely perceptible. Now at 
Grantham they were, and are still in the unploughed headlands, 
exceedingly plain. How much has to be added there? 

Then there is the compression of the land itself. How much 
power does it take to compress, say 50 acres of soil, 7in. thick, 
into 50 acres 6in. or Shin. thick? Will any of your learned readers 
attack this problem theoretically, or have I to apply to the experi- 
ence of road-rolling gentlemen ? 

Then there is the question of the power required to move an 
engine over fields of every description in the state and during the 
season they have to be ploughed in. Lieutenant Crompton, for 
whose interesting tables I, for one, am greatly ‘obliged, does not 
pretend to help me here. It is a point about which everyone is in 
the dark yet, and on which the experience gained near Grantham 
throws a decidedly uncomfortable light. 

Weshall heara good deal perhaps about the inexperience of the men 
working the Grantham tackle. I only can say this, that as far as 
Icould see the men did their very best, and that the operations are 
so simple that two or three days must have made them perfectly 
acquainted with their duties. With much more justice, it might 
have been suggested that the engine was too small for the work 
attempted, and the boilertoosmall forthe engine. This may account 
for some of the breakages, and certainly accounts for a good deal of 
lost time. But surely to attempt todo six to seven acresaday inthe 
lightest soil, and in perfectly flat land, with an engine of two 
74in. cylinders, costing something like £800, is not too ambitious. 
A steam plough which doves less than five acres of ordinary light 
ploughing will never pay, whatever the system. Anyhow, there 
seems to be no help but to build Jarger engines—especially with 
larger boilers, or boilers of a more economical system. And there 
we are drifting at once into greater weight, greater compression, 
greater coal consumption, greater first cost—in fact, into all those 
disadvantages which the new system pretends to overcome. 

But even supposing the machinery working at Grantham can be 
considerably improved—and I have no doubt of it —it must not be 
forgotten that it had to work under the most favourable local 
circumstances which could be conceived—a light sandy soil, a hard, 
quickly-drying surface, beautiful weather, perfectly flat fields, &c. 
Now take hilly fields, really stiff clay, a wet season, and the 
score of other difficulties which meet a steam plough at every turn 
in real work, It would be an abuse of your patience to discuss 
the subject with reference to such every-day contingencies any 
further, 

As it is I must apologise to you for the length of my present 
letter, and to ‘‘Avellana” and Lieutenant Crompton for not reply- 
ing to some of their remarks now. Perhaps yon will permit me 
to do so on some future occasion, R. E. 





ELASTIC TIRES, 


Str,—Permit me to thank Lieutenant Crompton for his cour- 
teous reply to my, I fear, troublesome inquiry. Iam pleased to 
find that, for the most part, I was right in my assumptions con- 
cerning the Thomson tire ; in one or two respects, however, it seems 
that I was wrong. 

In the first place, I am told that the Thomson tire is not sub- 
ject to degradation of qualicy when left at rest in hot and moist 
weather. Then all I can say is that the rubber used by Mr. 
Thomson and his agents is different from all other vulcanised 
rubber, which is notoriously subject to the destructive chemical 
action to which I alluded. It is fair to state in justification of a 
doubt which I feel as to the precise accuracy of Lieutenant Cromp- 
ton’s statement, that I have been assured by an Indian friend who 
arrived in England last December that the india-rubber tires of 
certain engines under Lieutenant Crompton’s care in India had to 
be taken off the wheels when it was necessary to keep the engines 
idle for a time that the tires were put on frames and rolled up 
and down for an hour or two every morning by a couple of 
natives, and that it was a common joke to say, ‘* There go Cromp- 
ton’s tires for exercise.” Just as one might say, ‘‘ There goes 
Jones’ Arab for exercise.” This may be al) wrong, but if 80 
Lieutenant Crompton can put me right in a moment. 

As regards guarantees for traction engines, I know that moré 
than one firm with which I am acquainted, makers of road loco- 
motives, will guarantee these engines for twelve months under 
certain very moderate conditions. And I also know that, in many 
instances, makers of Thomson’s road steamers have failed to 
effect sales because they would not guarantee the tires—not the 
engines, be it observed—these they would guarantee willingly—for 
even one menth. 

And now let me ask Lieutenant Crompton how he knows that 
the engine I spoke of as costing £320 will do only half the work 
of a Thomson engine costing £540? It appears to me that as he 
knows nothing about the full capabilities of the engine I named, 
he is i petent to pr so decisive an opinion. I have no 
objection to admit that from what I have seen of Thomson’s 
tires, his engine would, under circumstances, do more than the 
one I have alluded to—the smallest and lightest I ever drove— 
but I emphatically deny that under ordinary circumstances it 
would do more, and I question if it would do as much. As re- 
gards the better class of our highways, there is no lack of adhesion 
in a well made rigid wheel with flat treading pieces, the equivalents 
of the Thomson chain. If you put the rigid wheel on wet grass 
it will not draw much without spuds or creepers; but the Thom- 
son engine cannot get on without these under similar circum- 
stances. For example, Lord Dunmore to use spiked chains 
during his recent ploughing trials, as mamerted in your paper. Can 
Lieutenant Crompton name a single instance in which a Thomson 
engine has done double the work of a rigid-tired engine of the same 
calculated power? There is nothing about the engine and boiler to 








make it better ; on the contrary, I think the “‘ pot” boiler is much 
worse than the ordinary locomotive boiler. The only point of ad- 
vantage must consist in the increased adhesion of the rubber tire, 
and I maintain that this increased adhesion is not worth the cost 
and risk of loss of capital due to the use of an expensive and 
perishable material like india-rubber. 

I do not see that Lieutenant Crompton improves matters by his 
account of the failure of the tire at Oxford. It has been admitted 
that the chain is liable to break, and that if the chain breaks the 
tire can and will come off, and that in the act of coming off it may be 
cut in two. It may be urged, of course, that with care on the partof 
thedrivertheaccidentcouldnotoccur. Butsuppose that the engine 
is running on a dark, wet, winter evening, is it not possible for a 
chain to break and a tire to come off and be cut in two before the 
driver knows anything about the matter? I see no reason to 
doubt such a possibility. I know only too well by bitter experi- 
ence what may take at night either on a traction engine or a 
railway locomotive before the driver knows anything about it. 
Well ifthe tire is thus cut in two there goes about £75 dead loss in 
one slap. No such contingency can occur with rigid-tired wheels. 

I will not occupy more of your valuable space than I can help, 
but just permit me to ask Mr. White whether the tires now on his 
engine are or are not those first supplied with it? If I am not 
mistaken the first set were worn out in five months. 

I am only too anxious to collect information respecting elastic 
tires, and I assure your correspondents that I am quite open to 
conviction as regards their merits, but I cannot accept them as 
being very much better on the whole than rigid wheels until I 
know more about them. If an india-rubber tire cost no more than 
an ordinary rigid wheel there would be no difficulty about the 
matter. The point of difference between me and your correspon- 
dent is not as to whether india-rubber tires are better than iron 
tires, but as to whether or not the former are so much better than 
the latter as to be worth the enormous difference in price between 
the two. If Lieutenant Crompton can satisfy me on this point I 
ain sure he will confer a favour on many of your readers as well as 
on . AN QLD TRACTION ENGINE DRIVER. 

Glasgow, March 20th. $ 


Str,--The purport of the letter you published for us on the 10th 
inst. was to point out some of the inaccuracies in Lieutenant 
Crompton’s paper on elastic tires. . In doing this we appear to 
have trodden upon his corns more was designed, or perhaps 
he evinces pain sooner than most_people. It would have well 
pleased us to have been able to avoid this danger again, but his 
strictures upon our letter call for a reply ; and although we can 
assure him beforehand that in making it we have still the sole in- 
tention of setting him right where we conceive him to be wrong, 
yet we may have to speak quite as plainly as we did the other 
week, without consideration for his susceptibilities. 

There is much in the Lieutenant’s letter that does not imme- 
diately concern us, and that will doubtless receive proper attention 
from his able antagonist “‘ R. E.,” but it is not foreign to our pur- 
pose to marvel how so important a point as the cost of the india- 
rubber used for the tires of his engines can have been ignored by 
him in the report he has sent to India to hisemployers. We should 
have liked a straightforward answer to ‘‘An Old Traction Engine 
Driver’s” question on this head, and should have been glad if the 
Lieutenant could have given it ; because the North British Rubber 
Company quoted us in November last, ‘‘ For tires same as we fur- 
nish to Mr. Thomson for his road steamers, 2s. 6d. per lb.,” or 25 
per cent. more than, possibly, Lieutenant Crompton is paying. 

Two more sentences will bring us to the attack upon ourselves. 
** An Old Traction Engine Driver” is told that, *‘not being a 
manufacturer, the Lieutenant cannot say if it is ~ustomary to give 
guarantees with traction engines.” It woul ’ answered all 
purposes if he had let us know whether he had ided and re- 
ceived any “uarantee with those he had purchas.. or ordered for 
his employers the Indian Government. 

We come now to the Lieutenant’s fling at us, prefaced with the 
confession that he ‘‘received orders when sent home from India 
to inquire thoroughly into the merits and demerits of all traction 
engine systems.” In correspondence with these instructions, we 
presume, we may expect the pleasure of a visit from him to inquire 
about our traction engine system so soon as he has inquired 
‘thoroughly into the merits and demerits” of Mr. Thomson’s 
engines; else how can he “‘lay the flattering unction to his soul, 
and feel that he has endeavoured,” as he says he has, ‘‘ conscien- 
tiously to carry out his orders?” It may strike some people that 
he would have done better to have fulfilled his mission before 
issuing his report upon it; but then, haply, this is an unsophisti- 
cated way of looking at the matter he may conscientiously demur 
to. Had he felt it consistent with the discharge of his duty to ‘is 
employers to have conferred with us before rushing into print w.th 
a half-told tale, he would not have fallen into the blunder painful 
to him as a gentleman —of making a gratuitous insinuation against 
our probity and truthfulness—for he would have been told what 
should not have needed telling, that the report forwarded to him 
from America is not identical with the one drawn up by the com- 
mittee charged with carrying out the Chatham trials, and has 
never had an official character claimed for it. If you will favour 
us by appending to this letter the publication of the paper in 
question your readers will have the same means that th. 
Lieutenant already enjoys of judging how far a memorandum 
drawn up for our own use can be mistaken for a committee’s 
report to the War-office. As the Lieutenant’s aspersions do not 
stop at throwing a doubt upon our truthfulness, but cover our 
character for commercial integrity also, it may be added that this 
momorandum has not been surreptitiously published, but has been 
freely shown among our immediate friends, and written copies 
distributed to agents or inquirers whenever deemed useful. 

It would perhaps be requiring too much from him to expect 
Lieutenant Crompton to credit us when we affirm that the purport 
of our own experiments was to ascertain the merits as well as the 
demerits of rubber tires, and that if any bias did affect us prior 
to the trials, it was, in correspondence with our interests, towards 
the rubber. 

Passing on to the next point in his letter calling for comment, 
we find Lieutenant Crompton stating than “a quarter of an hour’s 
attention on the part of the driver in the morning will, when the 
engine is getting up steam, generally insurethe chain working well 
for the day.” Your readers can compare this opinion with the 
one advanced by Mr. White, of Aberdeen, on page 186 of the same 
number of your journal. They will recognise this gentleman as 
the owner of the engine which figures so uniformly in the modest 
newspaper reports of the road steamer :—‘“‘ As for tightening or 
shortening the chains,” he says, ‘‘I find that an hour perdayisabout 
the average time required for this work.” This may not unfairly be 
taken as an indication of the want of caution shown by the lieu- 
tenant’s statements, and of the value to be attached to the conclusions 
grounded upon them. That this is not the only hindrance the 
road steamer has to incur is evident from the confession reluctantly 

by the Lieutenant that,‘ when working over very bad roads 
indeed, shoes occasionally snap; but then the cost of repairs is 
trifling and can be done on the road.” Suppose we allow another 
quarter of an hour (perhaps Mr. White would say an hour) for 
these roadside repairs, there is here a sufficiently serious reduction 
from the day’s work to be calculated upon. 

Apropos of these “‘very bad 8s indeed,” in the usual 
thoroughness of the Lieutenant’s opinions we are told that he 
does “‘ not believe that rigid tired wheels would travel at all, that 
is, they would jolt the engine to pieces ina month.” Perhaps so, 
but perhaps not so; at any rate, assertion is not proof, and may 
be taken for what it is worth. 

This is a matter of opinion. Here follows one of judgment. 
Lieut. Crompton assures us that any statements he has made about 
the defectivecharacter of rubber, refer, not to Thomson’ssolid ‘ ring 
tires, but to his li Messrs. Fowler and Aveling and Porter’s 
engines fitted with Aveling and Greig’s adaptation of them.” This 


is written apparently in entire forgetfulmess of the preceding 
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ay h of his letter, where we are told that ‘‘Mr. Thomson, 
ving discovered that pink rubber would, owing to its softness, 
yield and flatten to an even greater extent than the grey rubber, 
was tempted by this characteristic to employ it for his tires. But 
after a while experience taught him that the pink rubber was not 
so trustworthy, and, though it answered weil in some cases, in 
others it showed signs of rapid wear.” In our judgment these two 
sentences are irreconcileable. 

Lieutenant Crompton winds up this criticism by asking to be 

i anywhere or everywhere in the limits of the three king- 
doms to an engine of our make doing daily work as a ive. 
Wecould send him to the nei of Aberdeen toinapect two 
such engines, which have been in regular use since the spring of 
1867 ; or to N County Down, to see another, working 
there since 1865. Butas more within his reach we give him the 
address of Messrs. John Sadd and Co., of Maldon, in Essex, who 
will respond to any reasonable catechism touching our engine, sold 
them in 1867 for the heavy haulage work of their business. It is, 
however, trifling with your readers to point to the little progress 
made in steam haulage on common roads, as a result of the defec- 
tive machinery applied to the purpose. As every one must know 
who has given a serious thought to the matter, the legal restric- 
tions and responsibilities attached to their use in this country have 
alone tended to confine the employment of traction engines to the 
operations of agriculture. Any of the lieutenant’s manufacturing 
fr.ends could have informed him that the road locomotive engines 
so employed are numbered by hundreds, and that scores of them 
have been doing in this way their twenty to thirty miles a week 
for the past six or eight years. 

We here part company with Lieutenant Crompton ; but before 
winding up our remarks we may advert for one moment to Mr. 
White’s letter (already referred to), and express our sense of the 
fallaciousness of the estimate he gives of repairs to his road steamer 
in the absence of any mention of the number of new tires it has 
required since he began working it. 

There evidently exists an impression—sedulously fanned by in- 
terested or ill-natured individuals—that we are interested in op- 
posing the develop tof Mr. Th ’s invention. A knowledge 
of our connection and circumstances would convince any reasonable 
inquirers that Mr. Thomson’s is our , and that our 
interest in it is perhaps second only to his own. Our manufac- 
turing career has been devoted almost exclusively to the develop- 
ment of the question of steam on common roads, and while we | 
have perhaps preferred to look for progress in the direction of im- 
provements in our own system of traction, we are not wedded to 
the system so entirely as to exclude what is good in others. We 
have not deemed our principle the best because it happened to be 
our own, but have followed it because we considered it the best. | 
We should unwaveringly cast it aside in favour of the road steamer 
pur et simple could it be demonstrated that in so doing we were 
furthering the main object we have in view. Let us repeat that 
none will rejoice more than ourselves at the success of any inven- 
tion tending to improve the character of traction engines ; and if | 
Mr. Thomson’s invention is of that category, Mr. Thomson will | 
have our warmest congratulations as he now has our sincerest good 
wishes. AVELING AND PORTER. 

Rochester, March 21st, 1871. 


Memorandum of trials undertaken by a committee of the Royal En- 
gineers consisting of Colonel Wray and Colonel Lennox, C.B., 
with Colonel Gallwey as president, and Captain Home as secre- 
tary, for the purpose of determining the increase, if any, in the 
traction power of road locomotive engines due to the application of 
india-rubber to the tires of the driving wheels. 

The engine (Steam Sapper, No. 1) was one of 6-horse power | 
nominal, built by. Messrs. Aveling and Porter, in 1868, for the 
| 











Royal Engineer blishment. It had a single cylinder 8in, by 
10in. mounte oe forward part of a multitubular horizontal | 
boiler. The d; .ang wheels were of wrought iron, 5ft. diameter, 
and 8in. wide on the face, and were fitted with compensating 
motion for enabling them to turn sharp curves with facility ; they | 
were driven by ehain gear, and the steerage was managed by means 
of worm wheel and pinion from the driver’s foot plate. 


In each trial the engine was driven and steered by one boy only. 
The trials were carried out in the streets of Rochester and Chatham, 
between the 19th of October and the 2nd November, 1870 ; the 
condition of the streets and the pressure of steam maintained 


were on each occasion uniform. 

The weight of the engine without india-rubber tires was 
5 tons 12 cwt. 1 qr., the train drawn by it up Star-hill, 
Rochester, 


with a gradient of 1 in 11, was composed of : 


T. c. qr. th. 
One trolley loaded with pig iron, i. ws ©» 8 aae 
One do. do. do, 0. vo of 519 6 @ 
One do. do. do. do. oo « 406359 








1518 021 
Deduct for wood packing pieces, weighed twice .. 0 2 114 


Tons 1515 3 7 
The engine when fitted with india-rubber tires to the driving 


wheels, 6in. wide, and 3in. thick, weighed 6 tons 1 qr., and the 
load drawn by it up the same hill consisted of : 








T. c. qr. Ib, 
One trolley loaded with pig iron, weighing eo « 6 5 OB 
One do. do. do. do. » 6} 8S 
One dao. do. do. do. ee 410 10 
1617 O14 


Deduct for wood packing pieces, twice weighed .. 0 2 0 0 
Tons 1615 0 14 


It results from these figures that the slight difference apparently 
in favour of the action of rubber tires is in reality attributable to 
ir weight. In experiment No 1, the engine weighing 
5 tons 12 cwt. 1 qr. hauled 15 tons 15 ewt. 3 qr. 7 Ib. up an incline 
of 1 in 11, a load equivalent to 2813 times its own weight. In 
experiment No. 2, the engine weighing 6 tons 1 qr., took 
16 tons 15 cwt. 14 Ib. up the same inclime, a load equivalent to 
2°763 times its own weight. 

While so nugatory is the influence of india-rabber tires upon 
the traction power of engines, their importance as a brake to the 
jarring action of rough roads upon the machinery of a locomotive 
may well be granted, although the experience acquired by pro- 
longed and regular work will alone give data for approximating 
the value of tnis advantage. Their superior adhesion on paved 
streets is also a point in their favour. 

These advantages are only gained by what must be deemed a 
disproportionate increase in the price of the engines, chiefly due, 
as will be surmised, to the great cost of india-rubber of a quality 
capable of withstanding #t all the ordinary wear the tires are sub- 
ject to. 

To illustrate this is appended a table of powers, capabilities, and 
prices of the ordinary road locomotive of Messrs. Aveling and 
Porter, with which are compared such measurements and prices 
of india-rubber tired engines as are given in the published catalogue 
of R. W. Thomson, the inventor of the * road steamer.” 

It will be noted that while the prices of the latter are upwards 
of 50 per cent. higher than the former, their cylinder capacity and 
indicated horse-power are more than 50 per cent. lower. Figures 
are wanting tu enable the comparison to be carried further, but it 
will be safe to assume an equal disparity between the heating sur- 
faces of the two classes of engine. 

The difference in the expense of maintenance of the two kinds 
of locomotives evidently corresponds with the contrast in their 
first cost. The only authentic information there is upon wear and 
tear incidental to the road steamer of Mr. Thomson, and upon the 
durability of the india-rubber tire, is given in Mr. Anderson's (of 
Woolwich), official report, printed in August, 1870, where mention 
is made of a new 12-horse power engine, starting work on the 9th 
April, 1870, for a Mr. White, of Aberdeen. The tires of this loco- 
motive had to be renewed in September, five months after com- 
mencement of regular work. The published statement of repairs 
done to a 10-horse power road steamer let to Mr. White during 
1869 shows a cost equal to 15 per cent. per annum, a percentage 
giving less evidence of the beneficial action of the rubber upon 
the ordinary wear of the engine than might have been expected. 


Comparative Proportions of Aveling and Porter's and R. W. Thomson's Road Engines. 





6-horse power nominal 


of 8-horse power nominal of 12-horse power nominal of 








| Aveling and , Aveling and Aveling and 7 ss 
Porter, R. W. Thomson. Portee R. W. Thomson. * sa ag R. W. Thomson. 
Indicated horse power | 26°621 16°64 40°47 29 96 70°54 46°84 
Size of cylinder .. ae | 8” x 10" two 5’x8" 9” x12 two 6”x 10” 1l’xl4 two 74"x1 
Cubic inchesin cylinder... .. .. .. «.. .- | 502°60 314°8 763 32 565°40 1330°43 883°40 
Cubic inches in cylinder per horse power.. .. 83°76 52°34 95°41 70°67 110°86 73°61 
He;.ting surface in fire-box in square feet 23°74 _— 30°71 40°92 ~ 
Hedting surface in tubes'in square feet 85°73 - 144°05 _ 168 54 
To’ 1 heating surface in square feet .. 109°48 _ 174°76 - 2u9°46 
Grate surface in square feet .. .. .. .. .. 3°33 | -- 4°81 - 7°93 -- 
Price at London and Edinburgh respectively .. | £325 | £500 £385 £600 £520 £800 








N.B.—The indicated horse-power is taken at an average pressure of 100 Ib. steam and 150 revolutions in all cases. 





Str,—We learn from your paper of the 11th inst. for the first 
Hime the serious difficulty in which our road steamers appear on 
s8me occasion or other to have been placed, the occurrence not | 
having previously reached our ears. 

As the value of Mr. Thomson’s invention may perhaps be better 
arrived at by considering its regular daily labours than by attending 
| 
| 
! 
| 





to any chance accident that may befal it, we place at your dis- 
posal the results of our experience so far of the 8-horse power 
road steamer purchased by us. 

The steamer arrived here on the 28th November, 1870, and has 
since been constantly employed; but owing to arrangen.ents still 
not completed at the railway station, it has hitherto worked only 
a portion of our traffic. The actual work done up to the present 
time amounts to 472 miles travelled and 869 net tons carried. In | 
accomplishing this we have broken two shoes and twelve links. | 
We have also had various slight repairs to make, such as may | 
always be looked for in working a machine of the kind, the prin- 
cipal of these resulting from water leakages. The india-rubber 
does not seem to have suffered in any way. 

Off the road we have not done much except covering twelve 
acres of grass land with manure. This was performed without 
the least hitch or difficulty, the engine keeping up a constant very 
slow movement as the wagons behind it were emptied. In handi- 
ness and hauling power the steamer is all we required here, and 
we consider that it is doing its work well. 

In conclusion, having made careful inquiry into the truth of the 
statement made by your correspondent ‘‘ R. E,” the following is 
the result :—1. Our men positively assert ‘‘ that the steamer, while 
under their charge, has never been in any ditch. 2. That there 
has never at any time been any digging resorted to, none ever 
having n lb. That no of the kind named by 
your correspondent has ever been by either road surveyor or 
any one else in their hearing. 4. That no horses have ever been 
required or used to rescue the steamer from any position whatever. 
5. That ey know of no accident which had caused a delay of 
even one hour on the road, and the worst within their knowledge 
is one in which a link in the front wheel breaking at a sharp turn 
the shoes had to be removed, and the ine proceeded barefoot 
without either difficulty or damage, the delay on this worst occa- 
sion amounting to half an hour.” 

We believe these assertions to be correct, and we leave ‘‘ R. E.” 
to reconcile them with the tale he tells—an utter fiction as it seems 
tous. Our steamer has had its difficulties, but they bear no 
resemblance whatever to your correspondent’s story; they have 
not lessened our opinion of it ; they have rather taught us that it 
is no mere faif weather boat, but that it is capable of bearing a 
large amount of rough usage both from bad weather, bad roads, 
or even no roads at all. R. anp T, GRmmsTon AND Co. 





Clifford Mills, March 14th, 1871. 


| imperfection attendant on all human institutions. 


THE PATENT LAWS, 

Srr,—The recent debate upon the patent laws can hardly be said 
to have thrown any new light upon the subject. It is, however, 
satisfactory, as affording ground for the hope that the result of 
the commission about to be appointed to inquire into the working 
of the patent system will be the remedying of its defects and its 
establishment on a permanently satisfactory basis, Of the aboli- 
tion of the patent laws there is but little fear. Indeed, the chief 
argument in their favour is to be found in the objections brought 
against them by the small but pertinacious clique which has for 
its object the abolition of the patent laws and the establishment 
of “‘free trade in inventions.” There is no denying the fact that 
the system is in all countries attended by some drawbacks. To 
admit this is merely to admit that it is no exception to the rule of 
But when the 
opponents of the patent laws raise the cry that patents interfere 
with freedom of manufacture, and attempt to support their asser- 
tion by instancing their own experience, it is generally found that 
the interference complained of is not, as might be supposed from 
the complaints made, some ex post facto restriction suught to be 
imposed upon an existing manufacture, but the prohibition against 
importing into that manufacture improvements resulting froin the 
expenditure of time, labour, and in some cases large sums of 
money by a patentee. In fact the real grievance is not that the 
patent laws do not work well, but that they work too well to 
suit the purpose of those manufacturers who wish to reap that which 
they have not sown, or of quasi inventors, whose inventive genius 
takes the peculiar form of *‘ adapting,” or rather adopting, inven- 
tions made by others, and oftea spoiling them in the stealing. 
That the spirit of the patent laws is opposed to any restraint of 
trade must be evident to any one who will take the trouble to 
read the foundation statute (21 Jas. I., c. 3), which provides for 
the grant of letters patent for **any manner of new manufactures 
within this realm to the true and first inventor and inventors of 
such manuf: which others at the time of making such 
letters patent and grants shall not use.” If, therefore, a manu- 
facturer can prove in an action for infringement that he at the 
date of the plaintiff's patent practised the manufacture as described 
in the plaintiff's specification, there is an end both to the action 
and the patent, 

It is, however, contended by some that admitting it to be expe- 
dient to en invention and.to reward inventors, the patent 
laws fail to do either; that, on the one hand, manufacturers would 
in the ordinary course of competition be induced to devise improve- 
ments, even in the absence of legal protection; and that,on the 
other, the expense of maintaining a patent right is such that an 
inventor is worse off with protection than he would be without it. 
It is further contended that the price of articles of manufacture is 
raised by patents to the injury of the consumer. The fallacy of these 





arguments will be evident upon a little consideration. The classes 
affected by the patent laws may be stated to be poor inventors, 
who, in order to profit by their inventions, must get them taken 
up by manufacturers, manufacturers inventing or bringing out 
improvements, and s of patented articles. The poor in- 
ventor requires such protection as shall enable him to disclose his 
invention without fear of its being stolen. The manufacturer 
requires to be inst the infringement of the inven- 
tions in which he may invest his capital. When, therefore, the 
Times tries to make it appear that it would be a kindness to the 
classes referred to refuse such protection, on the ground that 
*‘many inventors have been ruined by litigation in defence of 
their patent rights,” it simply brings forward an argument which 
might be applied with equal force to any other laws protecting 
property. It is evident that if a man have no legal means of 
asserting his rights he cannot spend his money in litigation, but 
then he must sit down quietly under his injury ; and it is equally 
evident that manufacturers would not expend time and money in 
bringing forward inventions if, as the Times suggests, they should 
have to rely for their profit simply on getting the start of 
the market. As regards the poor inventor, if he be ata disad- 
vantage under the present system, what would be his chance of 
profiting by his invention if he had to disclose it without any legal 
safeguard against the abuse of his confidence’? It is, however, to 
Mr. Macfie that we are indebted for a startling discovery with 
regard to the effect of patents on the prices of manufactured 
articles. His argument is best stated in his own words :—** Patents, 
by creating a monopoly, raised the prices of articles, and in this 
way consumers were injured. For instance, at one time he was 
offered the use of an invention at such a price that if it had been 
adopted in his manufacture the price of sugar would have been 
raised by a farthing in the pound. He had the authority of THE 
ENGINEER for stating that iron was made much dearer in conse- 
quence of patents.” If these statements had been tendered as 
evidence before a commission subsequent questions would doubt- 
less have elicited the admission that although the price of the 
patent article might be raised, the price of the same article made 
in the usual way would be lowered by the competition created. 
Possibly it may have been some diminution caused in this way in 
the price of ordinary sugar which constituted Mr. Macfie’s real 
grievance ; but it is certainly no grievance to consumers to have 
to choose between paying an increased price for a patented article 
and contenting themselves with the ordinary article at the ordinary 
or at a lower price. 

Although there are few persons who hold the extreme views 
above adverted to, it is doubtless advisable that the policy of the 
patent laws should form one of the subjects to be inquired into by 
the forthcoming commission. The question will, however, be 
dispose i of easily, admitting as it does of but one answer. There 
are other questions, however, which wili demand the most serious 
attention. The first of these is the nature and extent of the pre- 
liminary examination to be made before granting a patent. It is 
admitted on all hands that the number of invalid patents is a great 
scandal, The evil from the dithculty (which in- 
creases each year) of making a tuorough search in the patent lists 
for the purpose of ascertaining whether an invention be new. It 
is impossible for the most caretul patent agent to inspect all the 
specifications relating to a given subject matter, except at an ex- 
penditure of time for which few inventors could afford to pay. 
It is evident, therefore, that the examination should be made by 
a competent board of examiners, and the practice of the American 
Patent-oflice in this respect is by some cited as worthy of adop- 
tion. In this view I cannot concur. I consider that a duty which 
is either wholly neglected by patentees aud their agents, or at best 
performed ia an inefficient manner,should be thoroughly perfofmed 
by a board of examiners sufficiently numerous and well informed 
to be competent to deal with the variousclasses of subject matter sub- 
mitted to them, but that their power should be confined te ad- 
vising and reporting on inventions, and should not extend to the 
refusal of the patent. If after the want of novelty in an inven- 
tion had been pointed out to an applicant he persisted in his de- 
mand for a patent, it might be granted to him, subject to the 
proviso that the adverse report of the examiner should be printed 
with his specification, A patent granted under such circum- 
stances would do the patentee no good, and the public no harm, 
But it would obviate a serious objection attending the absolute 
refusal of a patent, viz., that an inventor might thereby be pre- 
cluded from having his asserted right tried in a court of law. 
The course advocated (which is not proposed for the first time) 
would bea compromise between the American practice and our 
own, and would, it is conceived, go far towards preventing the 
grant of invalid patents, Another step in the same direction 
would be to give the Patent-office control over final specitications 
to the extent of requiring proper description and claims, and, 
failing these, to print with the specification an adverse report 
in this respect also. It is at present a common practice among 
patentees either to omit claims altogether from their specifications 
or to insert claims which amount merely to a formal compliance 
with the law, and really leave the pois of novelty to be gathered 
from the body of the docuwent. If, however, the starting point 
of each invention could be ascertained, and patentees could be 
made to claim in express terms that which they had invented, the 
main objections to the patent laws would be removed, the public 
would be protected from fraudulent demands and patents, which 
have hitherto been looked upon as a most doubttul description of 
property, would assume their proper value as commercial invest- 
ments. Itis to be hoped that all classes will be duly represented 
in the commission about to be appointed, and that the inquiry 
may be impartial and final. To this end it might perhaps be well 
to appoint as chairman some one who is not an avowed opponent 
of the patent laws. H. H. Mugpock. 





arises mainly 





THE HYDRAULIC GUNBOAT WATERWITCH. 


Sir,—In your issue of 10th inst, you give an account of a visit 
made to Devonport last week by the Royal Commission on the 
Construction of Ships to test the ironclads, and state that the 
commission has condemued the Waterwitch, worked by hydraulic 
apparatus, and the only ship of her class; and as this statement 
is calculated to prejudice opinion unfavourably and unjustly 
against the hydraulic propeller, I hope you will afford me the 
opportunity of informing your readers that the Waterwitch was 
not condemned, and that there is not the slightest foundation for 
the statement. M. W. RuTHVEN, 

48, St. Paul’s-road, Burdett-road, E. 


PROPELLED 





ROAD STEAMERS AND ELASTIC TIRES, 


Srr,—I observe one or two errata in my letter to you o 
last week, which I should like corrected in your next issue, as 
they are rather important, My letter should read, *‘ guides were 
constructed,” not “girders.” A still more unfortunate error 
occurs where it is said ‘“‘when the strain began.” This should 
read, ‘‘when the thaw began,” which makes a very important 
difference in the meaning. This last mistake has led me to make 
very particular inquiries, and I am informed by my engine-driver 
that he never sprinkled sand on the ice, even on the severe gra.lient, 
unless the surface of the ice was beginning to get damp. 

JouN F, WHITE. 

107, King-street, Aberdeen, March 21st, 1871. 








Sourn Kensincton: Musrem.—Visitors during the week ending 
March 18th, 1871:—On Monday, Tuesday, ‘and Saturday (free), 
from 10 a.m. to 10 p.m., Museum, 13,635; Meyrick and other 
galleries, 2362; on Wednesday, Lneag  y Friday (admission 
6d.), from 10 a.m, till 5 p.m., Museum, 2261 ; Meyrick and other 

leries, 107 ; total, 18,368; average of corresponding week in 
oe > 12,100, ‘otal from the opening of the Museum, 

. . 3. 
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BRUNTON’S TUNNELLING MACHINE, 
(For description see page 203), 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asuzr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GrroLp and Co., Booksellers. 

LEIPSIC.—Atruons Dtirr, Bookseller. 

8ST. PETERSBURG.—M. B. M. Wo.rr, Bookseller. 

MADRID.—D. Josz Atcover, Editor and Proprietor of the “‘ Gaceta 
lustrial,” Preciados 


Ind 4 49 y 51. 
NEW YORK.—Wiimer and Rocenrs, 47, Nassau-street. 














TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our 7 

*,* All letters intended for 
ing questions, must be 


communications. — 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
rt, intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. ; 

Letters addressed as below have been returned to us through the Dead Letter 
Office. We shalt be obliged by the receipt of addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, Leeds; 
Mr. N. W. Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 
Mr. G. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. E. B. Julian, Evesham; Mr. G. Clayes, 
99, Collingwood-street, London; Mr. R. Andrews, Stapleton-road, Bristol; 
Messrs. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard ; 
T. Morley, Carlisle. 

F. M.—The wings would naturally retard the speed and range of the shell. 

Ww. eT ete are wnable to say when the dictionary will be 
publi. . 

J. H. (New York).—The amended page arrived too late, as you will see when 
you read our last impression. 

X. (Dumfries).+X, Y. Z. certainly, the result of the joint judgment being 
absolutely correct. To sustain the other view the word “‘ separate” should 
have been used instead of “‘ joint.” 

R. E. (Madras).—We are requested to inform this correspondent, whose 
address we have failed to decipher, that Messrs. J. Ramsbottom, of Saynor- 
— Leeds, make small water pressure engines for driving sewing 
machines, 

Lex.—Mr. Haskoll’s book is well adapted for beginners. For the subjects of 
surveying and levelling, one of the best treatises we are acquatnted with 1 
“** Williams’ Practical Geodesy.” There is also a goed deal of valuable 
information on engineering fieldwork in Rankine’s work. 

H. C. (Birmingham).— The place of pablication and correct title, with 
author's name, are given in all our notices of foreign, scientific, and tech- 
nical works, which is sufficient to enable any work to be had through 
any bookseller. Those referred to by you may be had from or through 
Messrs. Williams and Norgate, foreign booksellers, Henrietta-street, 
Covent-garden, ,. 

J. U. (Blaydon-on-Tyne).—The objections to such oscillating engines as you 
describe consist in the difficulty of keeping the surfaces of the trunnion 
valves truly parallel and steam tight, nor can there be any proper lead 
given to the steam. Such engines can be made to reverse, but it complicates the 

E trunnion gear. For small sizes, say up to 2-horse power, the engines are 
found to do pretty well, but above that size ordinary slide valves should 
always be used with oscillating cylinders. 


OLD RAILS. 
(To the Editor of The Engineer.) 
S1r,—I should feel very much obliged if one of numerous readers 
would kindly inform me where I could best obtain old rails for a single 
set of points, and the probable cost thereof. W. D. H. 


PUBLIC HEALTH. 
(To the Editor of The Engineer.) 

Sir,—I am anxious to gather up all the materials I can which will 
facilitate the pre) tion of a series of tracts and handbills relating to 
the promotion oi blic health in the very widest sense of the word. 
Such publications should, 1 think, be circulated by local boards of health 
with a liberal hand, ey just now. 

I should feel greatly indeb' to any of your readers—especially such 
surveyors, &c.—who would favour me with copies 


‘ in 
likely to be useful elsewhere in the thankless task of —— jae le 
rey & ti against infection, and to be careful about king 


polluted water or inhaling impure air. 8 ons about the detection 
of adulterations in food, and regulations about baths and wash-houses, 
and overcrowding, are also within my scope. Copies of bye-laws about 
build and nui would also be acceptable. 
G. F. CHamBERs, 
of the Bromley Local Board. 











Bromley, Kent, March 17th, 1871. 


MEETINGS NEXT WEEK. 
THe InstiTUTIONn oF Crvit Encingers.—Tuesday, March 28th, at 8 p.m. : 
Discussion on ‘‘Clevedon Pier.” and “ Viaducts on Cambrian Rail- 
way.” (2) “Description of Two Blast Furnaces, Erected in 1870, at 
Newport, near Middlesbrough,” by Mr. B. Samuelson, M.P., M. Inst. C.E. 
Royat Usirep Service Institution. — Tuesday, March 28th, at 
8.30 pat Adjourned discussion on “The Prslimbeary Education of 
Officers,” by Cw) J. G. Goodenough, R.N. Lecture at 
o’clock, Friday, March 31st: ‘“‘ Aid to the Sick and Wounded in War,” by 
Captain R. J. Loyd Lindsay, M.P., V.C. 





at the various railway stations ; or it i ferred, be supplied direct 
the office on the ing terms ( paid in advance) :— 
Half-yearly (including double nu: oe «» £0 lds. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is regi. for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninep The lene ages eight words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tax Encrveer, 163, Strand, 
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BOILERS FOR ROAD STEAMERS. 

Tue able and temperate letter of “R. E.,” which we 
publish this week, will no doubt be by many 
persons as revealing a state of affairs disastrous to the 
cause of steam ploughing by direct traction. That 
“R. E.’s” statement of the results obtained with a Thomsun 
engine at Grantham are, upon the whole, substantially 
accurate, we need not dispute. That these results were 
extremely unsatisfactory in one sense is certain, but-those 


who will take the trouble to read our dent’s com- 
munication twice over will discover, we think, that matters 
are not quite so bad as they seem. “R. E.” did not find 
that there was any want of sufficient adhesion to draw the 
plough; nor does it appear ‘that such work as was done 
was done otherwise than-as it should be done. - The one 
thing lacking was plenty} of- steam; and this. want of 


steam delayed operations, pinw? the time occupied in 
ploughing a given area of land, and enormously inc 
the consumption of fuel and the consequent expense per 
acre. Assuming, as we have already said, that “ R. E.” is 
right, then it is evident that the boiler of the engine used, 
and the boiler alone, was to blame. If there been 
only steam enough, “ R. E.” tacitly admits that the engine 
would have ploughed well enough. There is no reason, 
therefore, why e Grantham trials should prove dis- 
ng, uoless we are content to accept the Thomson 


steam ploughing engines, and this we think engineers 
generally will be very slow to do, That the Thomson 
“pot” boiler has proved itself a tolerably satisfactory 
steam generator we shall not deny; but that it is eminently 
the best steam generator in the sense that it is the most 
efficient and economical, considering its weight, that can 
be adopted, is, in our opinion, a fallacy. It would be 
unfair, however, to condemn the boiler without examina- 
tion, and so taking “ R. E.’s” statements as a basis, it may 
be worth while to see what work the Grantham boiler was 
called upon to perform. 

The engine had two cylinders, 74in. diameter and 10in. 
stroke, running with 160lb. of steam at 186 revolutions 
per minute or thereabouts, say in round numbers 310ft. of 
piston per minute. The area of each piston is equal to 
309 square feet, consequently, if the steam followed the 
pistons throughout the stroke, each cylinder would consume 
95°79 cubic feet of steam per minute; but as the steam did 
not follow for probably more than jin. of the stroke, we 
may, making an allowance for waste in ports and passages, 
and condensation, take the consumption for the two cylin- 
ders as being about 150 cubic feet of steam per minute, or 
9000 cubic feet per hour. 

Steam of a total pressure of 175 1b. on the square inch 
bears to the water from which it is produced the propor- 
tion of about 177 to 1 in relative volume. Therefore, dividing 
9000 by 177, we find that the Grantham boiler, as we shall 
term it for convenience, was called upon to evaporate 50°8, 
say 51 cubic feet of water per hour. We have drawings 
before us of a boiler similar to that used at Grantham, from 
which we find that the area of the grate is four square feet, 
the heating surface of the fire-box about 26 square feet, 
that of thecopper “pot” about 11 square feet, and that of the 
tubes about 50 square feet. The total heating surface is 
therefore approximately 87ft. only, and nearly al! this sur- 
face, with the exception of that of the pot, is vertical. 
Dividing the weight of water—3187 lb.—by the heat- 
ing surface, we see that, in order to maintain steam 
of the required pressure in the required quantity, each 
square foot of surface must have evaporated nearly 37 Ib. of 
water per hour, or rather more than half a cubic 
foot. edo not say that under some conditions such a 
rate of evaporation could not be maintained, but it is cer- 
tain that such conditions are not present in the Thomson 
boiler. To the want of surface in the boiler used at 
Grantham, and to that cause alone, must be attributed the 
failure of the engine to do the work required of it. 

It is very much the practice with engineers and others 
to mix up the Thomson elastic tire with the Thomson pot 
boiler, although they have no necessary connection what- 
ever. It is matter for regret that in the trials at Grantham 
the connection should have existed at all. It is, we feel 
quite certain, possible to produce boilers not larger or 
heavier than the pot boiler, which will prove much more 
efficient, because they will present a larger surface to the 
action of the escaping productsof combustion. We understand 
that at least one of the engines being built by Messrs. 
Ransomes, Sims, and Head for the Indian Government is 
to be fitted with a Field boiler, and we shall watch with some 
interest the results obtained from it. One thing is certzin, 
that no special form of boiler need be adopted in connec- 
tion with elastic tires; and engineers, with a little care and 
experiment, will not be long in finding out what is most 
suited to their purpose. The failure at Grantham was, 
making the worst of it, only the failure of a boiler, and if 
nothing else stood in the way of successful ploughing*by 
direct traction than the want of a boiler to make steam 
enough, then would the success of the system be an accom- 
plished fact. But we are some way yet from so happy a 
consummation. 


RUVORKEE CIVIL ENGINEERING COLLEGE. 


Art a time when the question of providing engineers for 
the Public Works Department of India rams, ben discussed 
in Parliament, and has assumed an aspect of almost a na- 
tional character, it will be interesting to take a glance at 
the means already in existence for accomplishing the de- 
sired purpose, Enough has been written respecting the 
schools and colleges which profess to educate and train en- 

ineers at home; and the proposed civil engineering 
college at Cooper’s Hill has been criticised, praised by 
some and condemned by others, until the subject is thread- 
bare. Let us turn our view eastward, and inquire briefly 
into the means adopted in India to insure the technical 
education and training of engineers. This isa matter of 
some moment, because, if adequate means of instruction 
can be, and are, provided in the very country in which the 
results of that instruction are to be manifested and utilised, 
the pertinent question presents itself, what need is there 
for any other similar institution ? ed in one light, 
the observation which the Roorkee authorities may be sup- 
posed to make, to the effect that if their college can train 
men fit for the Public Works Department, there is no need 
of establishing another at home, is undoubtedly a fair one, 
and worthy of consideration. But there are many other 
points to be considered beyond the bare fact that engineers 
do enter the department from Roorkee College, and have 
been found to prove valuable and competent men. Before 
entering upon this part of the subject it will be well to 
inquire a little into the nature of the existing establish- 
“Ta th - Th Engineeri 

mn the year 1848 the Thomason Civil ineerin, 

College was instituted at Roorkee, under the cnétlin 
and with the ion of late Honourable 
James Thomason, Lieutenant-Governor of the North- 
Western Provinces of India.’ The scope of-this'college is 





couragi 
“ pot” boiler as the best boiler that can be used for direct three 


considerably beyond that of the one proposed at Cooper’s 


reased Hill, as it includes several distinct classifications of students, 


who vary as well in social position as professional 
attainments. The different classes are all comprised under 
one or other of the following four general iaatle~cudineer 
classes, upper subordinate classes, lower subordinate classes, 
and officers’ surveying class, The last two of these were 
instituted by the princi Colonel Medley, R.E., who 
has drawn up a valuable little report on the — and present 
condition of the college. The engineer c consists of 
descriptions of students. They are commissioned 
officers who are desirous of entering into the employment 
of the Public Works Department, English civilians who 
have been sufficiently educated in India or in England to 
| be able to pass the entrance examination, and natives who 
have also qualified themselves to that extent. The time 
| actually spent under instruction is only nineteen months, 
which is certainly rather short ; but hin are two valid 
reasons why the course of training should not embrace a 
| third session. One is that as the majority of the students 
| are, comparatively speaking, poor, the additional expense 


would be felt severely by them ; and the other, that they . 


are not expected on the completion of the course to occupy 
at first any responsible positions. A distinction in this 
respect is made between military students and civilians, 
which has always been a grievance in the eyes of the latter 
class. The former enter the Public Works Department as 
“Second Grade Assistants,” whereas the civilians are 
obliged to begin at the lowest step of the ladder, and enter 


his report :—“ All students of the engineer classes go 
through precisely the same course of instruction.” It there- 
fore is evident that if a military and civilian pass the final 
examination, they are practically both on an equality with 
respect to the knowledge necessary for entering the service ; 
and the reason is not by any means clear why the latter 
should occupy a post so inferior to that bestowed upon his 
military fellow student. It is possible the partial explana- 
tion of this may be found in the circumstance that the 
military students are older than the civilians. The limil- 
ing age for entrance to the college is fixed for civilians at 
twenty-two, but there is no limit in age so far as the military 
are concerned, Any European commissioned officer under 
the rank of a tield officer is eligible, under certain conditions, 
for admittance into the engineer classes. Apart from other 
considerations, the advisability of teaching in the same 
class students in whose ages there is any great disparity is 
very questionable. But although there is no limiting age 
for the military students, unless we accept the rank of a 
field officer as equivalent to a certain age, there is probably 
no very glaring disparity in the ages of the two descriptions 
of students, ‘The natives in the engineer class, as may be 
expected, are very few, notwithstanding that they are each 
entitled to a scholarship of fifty rupees per month, -which 
would goa Jong way towards their expenses. It appears 
from the isolated examples existing from which to form an 
opinion that they break down in their physique, aud not 
from any want of intellectual ability. 

If, in our further notice of the “ Engineer Classes” we eli- 
minate all consideration of the native and the military 
students, we shall find the remaining civilians representing 
tolerably closely in the course of instruction they receive the 
same system which is pursued at home. It is a difference in 
degree only, and notin kind. The time allotted for the whole 
curriculum is much less than that which usually prevails at 
our own colleges, where the duration of the course is never 
under two years, and frequently extends to three. But, on 
the other hand, the men who undergo the longer and more 
arduous course, are fit for a higher position than that of 
mere engineer apprentices, on a salary of a hundred rupees 
a month. As a fact, several have been appointed to 
situations in which the pay is from three to four times that 
amount, Our readers are well aware that one of the con- 
ditions attached to the late competitive examinations, was 
that it was indispensible that a candidate should have 
~e one year in the office of a bond fide engineer of some 

ind or other, to qualify him for competition. Under the 
Roorkee regulations, this year is really passed by the candi- 
date in the service of the department in rising from the 
“ Apprentice” to the “Third Grade Assistant.” It would 
appear that the authorities in India do recognise that an 
engineer who has received a certain theoretical education 
and training is worth a small salary, even while he is ac- 
tually acquiring his practical professional knowledge. This 
is one of those points that we have hitherto ignored at home, 

rsistently refusing to believe that thecleverest man is worth 

issalt unless he hashad some degree of practice. The French 
are — us in this particular. Directly the students of 
the Polytechnique are sent out on works they are 
paid a small salary. The notion prevalent with us is a 
relic of past times, and has a smack of the “ master and 
apprentice” system about it, which it will take a little 
while yet to eradicate. There is no necessity to allude to 
the particulars of the Roorkee educational curriculum. It 
is as complete as skill, care, and judicious selection of 
subjects can make it; although it must be confessed that 
another six months could be employed to advantage 
| in acquiring a knowledge of them. 





So much has been stated at different times respect- 
ing the cost of a technical training, that a few 
remarks may be here made on the subject. It was 
| mentioned in Parliament that a good engineering theo- 
retical education could be obtained for £60 per annum, 
and this sum was contrasted with the much larger figure 
representing the pro scale of charges at the pro’ 
Cooper’s Hill establishment; but as the latter includes 
board and lodging, there is no analogy in the twoinstances. 
At Roorkee the average annual expense for each student 
of the engineering class is at the rate of £120 per annum, 
but it must be borne in mind that this does not pay for 
everything. For instance, a “mess” has been recently 
established, which was the source of “ considerable ex » 
which has fallen on the Students’ Donation Fnnd.” ere 
is very little doubt that if a balance were drawn between 
the total annual expenditure by a student of F omar 
habits and. birth in the Roorkee and Cooper’s H 
colleges, the dii would be little or nothing. In con- 


as “Engineer Apprentices.” Colonel Medley observes in‘ 
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nection with this class there are several prizes, both for 
natives and Europeans, which would materially assist the 
fortunate candidate in his disbursements. The highest 
value of these amounts to nearly £100, It may perhaps be 
remembered by our readers, that we suggested that some 
similar inducements in this respect to students should be 
adopted in the proposed new institution in Surrey. 

The majority of students in the “ Upper Subordinate 
Classes” are non-commissioned officers and _ soldiers 
belonging to the various regiments quartered in India. 
There are also civilian and native students, and in the 
‘‘ Lower Subordinate Classes” the students are composed 
entirely of natives. Beyond briefly mentioning that the 
military and civil students in these classes receive either a 
regular amouut of pay, or are able to obtain, if they choose 
to work for them, scholarships equivalent to a settled 
stipend, there is not much calling for especial notice. As 
a case for comparison with our own college schools, there 
is not the slightest analogy whatever. The students are 
all of an inferior position in the social scale, have a separate 
course of study, and when they have passed the final ex- 
aminations receive appointments as overseers and other 
subordinate offices in the department. Both these classes 
are sui generis, and belong exclusively to the country, as 
there is no parallel to them at home. It is well to point 
out here, to prevent our readers falling into the same 
error that many have entertained regarding the Cooper's 
Hill College, that residence in Roorkee College is not indis- 
pensable to a candidate desiring to enter the service of the 
Public Works Department through that channel. The 
college holds examinations by means of the executive en- 
gineers, who receive the necessary papers and return the 
answers of the candidates to the college authorities. If 
they are satisfactory, the candidate pays certain fees and is 
appointed to the grade heis desirous of entering. It may 
be said that this arrangement is merely made to silence 
objections that would be raised agaiust the exclusive 
character of the institution, if there were no other entrée 
to the department, and that a candidate going up for an 
examination who had never resided at the college would 
not have so good a chance as one who had undergone the 
established curriculum there. In one sense he might not 
have so good a chance, as he would probably not be so well 
prepared; but the idea may be rejected at once that there 
would be any disinclination to admit him into the depart- 
ment, even although his mode of entrance should savour 
rather more of the window than the door. 

There still remain a few words to be said on the abstract 
question of the relation between the existing establishmeut 
at Roorkee and the proposed one at Cooper's Hill. It is, 
in fact, a case of “ Mahomet and the mountain.” If men 
will not go out to Indiato be educated and trained for the 
Public Works Department, the means of qualifying them 
for that service must be brought nearer to them. It is not 
reasonable to suppose that young men will prefer to go out 
at their own expense to India, to obtain admission to a 
service for which they can prepare themselves equally well 
at home. Neither would it be fair to candidates to abolish 
the facilities which have for many years existed at home 
for entering the department. Besides, without discussing 
this question in detail, we are convinced that if there were 
no other channel by which the entrée to the Public Works 
Department could be effected except through the Roorkee 
College, young men would not go to India to undergo the 
course of instruction and training they would willingly 
submit to at home. Parents and guardians would never 
consent to incur the cost of passage out, and perhaps 
passage home, together with outfit, in order that their 
wards might receive the same advantages in India which 
they could receive here, less those heavy outlays. It 
may beurged that, as the Government pays the out passage 
of the successful candidates at the home competition ex- 
amination, it might also pay that of those who were willing 
to go out to Roorkee. Granted; but if thestudent fail to pass 
the examination at the Roorkee College, and consequently 
fail to obtain an appointment, will the Government under- 
take to bring him back again? Certainly not, nor could it 
do so in justice to others. It cannot be forgotten that the 
money which would pay the passage of a young man 
to Roorkee, and provide him with an outtit suitable for the 
climate, would be sufficient to maintain him for nearly 
half the period of his course of instruction at the Cooper’s 
Hill College. The Roorkee College is intended in the first 
instance for the benefit of the natives of the country and 
those Europeans who have been educated at Indian 
schools. It is unquestionably the right institution of its 
kind, but it isa mistake to suppose that it would answer 
equally well for students rearea in England, In fact, there 
are no grounds for imagining that there will necessarily be 
any rivalry between the Indian and the English civil 
engineering colleges. They have each their own legitimate 
sphere of action, without in any manner jnterfering with 
one another 


STEAM POWER FOR INDIA, 


On a former occasion we alluded to the Department of 
Public Works in India as being innocent of steam power 
and machinery; but few observers of the progress of en- 
gineering in England would believe that our words may be 
taken as almost literally true. As regards the public works 
in India the steam engine might almost as well not have 
been invented. In many parts of India the foundations 
of piers and abutments are almost exclusively on wells, a 
species of work for which one would suppose steam power 
peculiarly adapted; but the ordinary suction pump enjoys 
so little more favour than the steam engine that we must 
not be surprised to learn that manual baliugand lifting, with 
themost leaky native appliances,have been almost universally 
the sole resource of the engineer, sand pumps worked by 
hand being quite a recent innovation, as yet available in 
few cases. 

We are so accustomed to use Portland cement in this 
country that we can hardly imagine that engineers in 
India can get on without it or its equivalent, more 
especially for their hydraulic works, yet they have to 
dispense with it. It is not that the materials for good 


cement are wanting—they abound in India as elsew 


Excellent cement has been even made and experimented 
on with satisfactory results as regarded its quality ; 
| but, in place of the reduction to powder being 
effected by steam power, the material was pounded 
in the rudest way by the hands of ‘old women. Under 
these circumstancesit is no wonder that the process was 
| pronounced too expensive for adoption. The want of 
| cement alone accounts for a useless annual expenditure of 
| hundreds of thousands of rupees, not to mention loss of 
| time in construction which is even of more importance. 
On the canals alone there is, in the annual closures for 
repairs—very frequently in critical years—a very serious 
loss of revenue, both to the Government and thecultivators, 
from the closures being prolonged in order to allow the new 
masonry to set. The annual expenditure of the Depart- 
ment of Public Works is set down at £8,000,000, which, 
| it must be remembered, is exclusive of much district 
engineering work done by collectors, &c,; and the amount 
of repeated work of one pattern in the way of culverts, 
bridges, and buildings of all kinds included in this cost 
must be immense. Concrete—for which good cement alone 
need generally be provided—would almost insure good sub- 
stantial work on all such buildings, instead of the wretched 
plaster work now used to disguise half-burnt bricks, and 
other deficiencies out of place in public buildings, but 
unhappily common enough throughout India. 

It is but a few years since we were aroused by an outcry 
regarding theexcessive mortality amongst the British troops 
quartered in India ; and the result of this outcry has been an 
expenditure of millions on a system of barracks which we 
may almost call palatial. Far be it from us to inveigh 
against any expenditure on so legitimate an object as the 
preservation of the lives aud health of our troops in India; 
but in the face of the heavy bill presented by the Public 
Works Department, and the utter failure of many of these 
barracks, the subject becomes a fair object for criticism. 
The barracks professed to be built to standard plans, and, 
as such, might have been built with the same capacity, and 
of equal if not far greater stability, of cement concrete. 
The woodwork was almost entirely executed by natives 
with the radest and most inefficient tools, and under such 
circumstances—be the wages of the individual labourer as 
low as we please—the cost of production must have been 
out of all proportion to the result. We need not endea- 
vour to estimate the thousands of rupees that were spent 
on the rejected material—bricks, tiles, lime, &c., for these 
barracks—all of which might have been avoided had the 
production of these materials been left to a properly orga- 
nised material department; but, if we consider the capacity 
of the barracks alone, we tind that the great allowance of 
something like 1200 cubic feet per man is the result of a 
state of things for which there can be no excuse in our 
generation. The large capacity is rendered necessary by the 
system of cooling and ventilation, the object of which is to 
keep out the fresh air at certain seasons of the year, because 
this air is too hot. The inmates of the barracks are 
kept as cool as possible by means of fans and other 
appliances all depending on manual labour. Were 
the capacity of the barracks one-half of what is allowed, 
the air obtained from a comparatively high altitude by 
means of a masonry shaft, and driven through the bar- 
racks by powerful steam fans, the atmosphere would 
certainly be fer purer, and the inmates of the barracks 
cooler, while a considerable saving to the State would be 
effected by dispensing with the coolie labour, now a 
necessity. The same steam power working a pump, 
might supply the troops with pure and wholesome water in 
place of the contaminated liquid now furnished at the cost 
of much manual labour by means of leathern buckets, &c. 
Regimental baths, conservancy, workshops, gardens, &c., 
would all benefit by the innovation ; and where steam 
can be substituted for manual labour on such a scale as 
this, the results must be in favour both of economy and 
efficiency. We might multiply indefinitely such instances 
as the above, to show the waste of public money resulting 
from this rigid conservatism of the Department Public 
Works; but enough has been said to account for at least 
some of their extravagant bills. 

There is, however, one result of the present system which 
we cannot afford to overlook. Trades and handicrafts in 
India are so subject to caste influence that in many in- 
stances such a thing as competition cannot be said to exist. 
Too often, asthe Departmentof Public Works have too good 
reason to know, competition means combination, which 
forms one of the greatest trials of the executive, which is 
thus, as it were, handed over bound, hand and foot, to the 
tender mercies of that delightfully unscrupulous and inert 
individual the native petty contractor—a man who may 
safely be put down as working hand and glove with nine- 
tenths of the executive’s subordinates. We need look 
no further than this for the origin of the Public Works 
Department scandals; nor is it fair to saddle these 
scandals on the English engineer sent into action without 
his legitimate weapons. We pride ourselves on providing 
our troops with the best weapons available, why should 
we treat our Indian engineers differently? It is not thus 
that we have achieved our engineering successes in England, 
and whatever may have been the case in times gone by, 
there can be no excuse now for trifling with the 
proper requirements of the Department of Public Works. 

uch arguments as ‘‘ manual labour being so cheap as to 
compete successfully with steam” are not worthy of verbal 
refutation in 1871, and if it be urged that the country is 
not yet sufficiently advanced for such innovations as 
steam and machinery. and that workshops for repairs do 
not exist, we would reply that the sooner these deticiencies 
are made good, the better for the Department of Public 
Works and the country in general. Under the present 
| system, before the aid of steam can be invoked, each indi- 
| vidual officer has to prove that the cost can be recovered 
| from particular works under him, and even such proof is 
| but a step in a struggle on which Indian engineers, with 
| their multifarious duties, may not shrink on entering. 
| This is a narrow-minded view of the engineers of the 
| largest employers of labour in India, the Department of 
Public Works, which, however applicable in the executive 
‘days of the present heads of the department, is quite 








out of date now. 


A Certain wants of the Indian army 
are supplied by the Ordnance Department, the Sappers and 
Miners, the Commissariat Department, and the Stud De- 


partment. These wants are quite as severely felt by 

the Department of Public Works, and, in the absence of 
substantial contractors, they would be well met by the 
organisation of an efficient Material Department recruited 

from the artisan classes of England, very much on the 

model of the Royal Engineer Corps with the Sappers and 

Miners as we tind them in India. Were the country 

divided into districts, with head-quarters in each district, 

as in the Commissariat Department, the services of this 

branch of the Public Works Department would be not only 

available for the Public Works Department duties, but for 

Government works generally. To no department would 

such services prove more valuable than to the newly- 

created Agricultural Department, and in a campaign—an 

Indian contingency for which we must at any moment be 

prepared—the value of such an accession of strength can’ 
hardly be over-estimated. The concentration of labour 

and supervision proper to such an organisation is by no 

means its least recommendation. 

In proof of the assertion that English science and ap- 
pliances are a crying want of the Public Works Depart- 
ment, we ueed but refer to the resolution of the Supreme 
Government of India, dated June 29th, 1870, from which 
we learn that an application was made to the Secretary of 
State for India for thirty English artisans to be sent 
out for employment in India, a hope being expressed that a 
step might thus be taken towards raising the standard of 
the native artisans to meet the requirements of the age. 
The Duke of Argyle, in acceding to the request, hoped 
that this would prove the last of its kind, and there was 
much reason in the objections to such a measure urged by 
his Grace. Sending out thirty artisans for all India could 
only be looked upon as a repetition of the isolated experi- 
ments on a similar scale which have so often been made 
and always resulted in failure. Thirty artisans landed in 
and scattered through such a country, practically destitute 
of steam power and the machinery with which they have 
always been accustomed to work, could effect little ; but the 
same body concentrated in te vicinity of extensive works, 
properly officered and orga:.ised, and furnished with proper 
appliances, might well be ex ected to accomplish important 
results, both in the way of «ctual work and in rendering 
the native artisans working under them able coadjutors 
under a new system of oper:tion. English recruits, with 
more or less skill, would, no doubt, in greater or less num- 
bers, be forthcomiug in India itself, and their incorporation 
in such a department as we propose would offer achance of 
that success which is very doubtful at present, although the 
men may be there, as the duke suggests in his reply. We 
cannot, however, regard the modest request of the Indian 
Government as likely to effect much, uvless as a beginning 
of an important experiment in organising what must 
eventually prove the largest branch of the Department of 
Public Works. 





THE MARTINI-HENRY RIFLE. 

WueEn we last wrote on th’s subject we took occasion to 
criticise somewhat strongly the vacillation of the Govern- 
ment in the question of our military rifle. We are now 
iv a pleasanter position, the Martini-Henry has been 
officially appointed to tue service of our troops, and the 
final report of the Special Committee is now before us. 
The result of this prolon:;ed judgment appears to be that 
our pattern rifle is to be 23in. shorter than the original 
Martini-Henry, and equal in length and weight to the 
navy rifle. The balance of this arm, which is far 

etter than that of the original Martivi-Henry, is well 
adapted for shooting pury:oses, and in accuracy and flatness 
of trajectory the shooting uf the lighter barrel is equal to that 
of the heavier one, while the recoil is but very slightly in- 
creased. This latter evil has, however, been obviated by 
shortening and reducing the comb of the stock. The 
breech-action is short, to take the short-chamber Boxer- 
Henry cartridge. These are the general points of the new 
weapon, We cannot accurately define them, for it appears 
that the Committee have not discontinued their trials, and 
are making experiments to determine whether the barrel 
of the short rifle may not still further be lightened. Thus 
it would seem that even now some delay must arise before 
the manufacture of the Martini-Henry in large quantities 
can be proceeded with, and our fear is increased when, a 
little further on in the report, we read :—‘ It may still be 
desirable to make some slight alterations, not in any way 
involving changes of principle, before the arms and ammu- 
nition are produced in large quantities and issued for 
general service. Suggestions on such points will naturally 
emanate from the vtlicers in charge of manufacturing de- 
partments.” 

The report embodies a mass of returns from various 
places as to the behaviour of the arms served out for expe- 
riment, some very interesting information furnished by 
Captain Majendie, R.A., concerning the manufacture of 
ammunition, and the desirability or not of refilling old 
cases, to which we shall devote some attention in a future 
article; and, finally, the minutes of evidence of Dr. Pole, 
Mr. Edward Woods, C.E., Mr. Nasmyth, C.E., Colonel 
Dixon, Mr. Perry, and Mr, Davidson. 

This evidence was based upon a carefully-drawn pro- 
gramme of questions calculated to elicit opinions on all 
points of any real importance; and on the whole it confirms, 
in an extremely satisfactory manner, the opinions we have 
already expressed as to the practical value of the arm, 
We cannot, in the present article, attempt to examine the 
whole of the information contained in these minutes, and 
we shail therefore confine our attention to the opinions ex- 
pressed as to the efficiency or the contrary of the spiral 
spring. This spring was the chief objection against the arm. 
All the detractors of the Martini-Henry inveighed against 
the Government for permitting the Committee to exist and 
work unaided, after they had published their want of know- 
ledge by upholding so unmechanical athing as a spiral spring. 
So it came to pass that the civil engineers were called 
in, Mr. Hutton Gregory took his seat at the board 
and the professional men above named were sent to curse 
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the arm which they have actually ended in blessing these 


three times. Among them the only objector to the spiral 
spring was Mr. Davidson, who, if we remember rightly, 
occupies a Bo as manager in the Royal Laboratory. 
He objected at the outset to the coiled spring on 
two grounds—its form and the difficulties attendant 
upon its manufacture. A little further on, however, we 
find him qualifying his views by stating that he did not 
consider the spiral spring, as at present applied to the 
Martini-Henry, was a positively objectionable feature. 
The balance of opinion is so strong in its favour that we 
can almost afford to ignore Mr. Davidson’s expressions of 
opinion, excepting that, coming from a man of his ad- 
mitted ability, they are entitled to respect and considera- 
tion. His objections, moreover, are met in detail by Dr. 
Pole and Mr. Nasmyth, the former as to the shape, 
and the second as to manufacture. The former cannot see 
any ground for the assertion that the spiral spring is less 
trustworthy than the flat one. He says it is “ probably 
the simplest, cheapest, and most easily made of all forms,” 
and he knows no reason why it cannot, by goodness of 
material and care in manufacture and temperings, be given 
as great a degree of perfection and permanence as any other 
kind of spring. One of its greatest advantages is its inde- 
pendence, requiring no fixed abutment, as the blade lock 
spring does. He is further of opinion that the striking 
action is so simple in its construction, so direct in its action, 
so secure, so sheltered in its position, and is altogether so 
admirable, that he can hardly understand the proposal to 
substitute for it the more cumbersome, complicated, in- 
direct, and exposed mechanism of the old lock, which was 
intended for and adapted to an entirely different set of 
fundamental conditions. ‘Such a substitution would be 
mechanically a retrogade step.” Can anything be stronger 
in the favour of the spiral spring? Then, as to the facili- 
ties of manufacturing, Mr. Nasmyth maintained that it 
would be possible to make spiral springs in large quantities 
perfectly uniform. They could be spun up from the wire 
into a spiral form with great rapidity by suitable ma- 
chinery. Then they could be hardened in a very uniform 
way, and with greater safety to the quality of the 
steel, by avoiding anything like over-heating or un- 
equal heating. Having been brought to a red heat, 
which, of course, could be done by the thousand at a time, 
they could be tempered by placing them in a wire cage and 
lowering them in a kettle of oil heated to the proper spring 
temper point. The ordinary mode of tempering these 
springs is by dipping them in oil and holding them over a 
flame till the oil catches fire, or “ blinks.” As soon as this 
happens they are plunged into water; but the blinking 
may take place quicker at one part of a given spring than 
at another, and so the process is by no means certain or 
rapid. There would be less difficulty in producing spiral 
springs in jarge quantities and of uniform quality than 
there would be in producing flat springs. 

Such are some of the strongest arguments advanced in 
favour of the spiral spring. It is scarcely necessary to go 
very fully into the evidence on this point; the two opinions 
we have quoted appear to have been endorsed by the 
remainder of the witnesses, excepting Mr. Davidson, and 
much wasadded besides. Besides the objection as to form and 
manufacture, there has been advanced another—a sub-ob- 
jection, as it were, based on the first objection as to form. 
We allude to the power and manner of striking. It has been 
urged that the spiral spring delivers a pushing blow, and also 
that it is weakest at the end of the stroke, just where the 
power is most wanted. Now, it is possible, knowing the 
weights of the parts in motion, to calculate the velocity with 
which in each case the striker impinges on the cartridge. 
Dr. Pole has done this, and he finds that in the Srider 
this velocity comes out under 3(ft. per second ; whereas, 
in the Martini, from the lighter mass of motion, the velo- 
city is nearly 35ft. per second. So that, although the 
dynamic force of the blow is less, the striking velocity is 
greater; or, in other words, instead of being analogous to 
a dead pressure, the Martini spiral spring really strikes a 
smarter blow than the old lock system. According to 
Mr. Woods, the action of the spring and striker is cal- 
culated to give an adequate and uniform blow to 
the cap. o use his own language, “The spiral 
spring is effective in striking the sharp, quick blow 
wanted for ignition of the cap, and can, by trials, be 
readily adjusted to produce such blow, the effect in this 
respect being analagous to that of the ordinary lock spring, 
inasmuch as the foree of the spiral spriug imparted to the 
striker throughout its stroke (of *42in.) is engaged in the 
production of accelerated motion and storing up of ‘ vis 
viva’ to be momentarily expended in the blow on the 
cal 1d 
Thus it will be seen that instead of the condemnation of 
the spiral spring as faulty in theory and application, follow- 
ing as a matter of course from an expression of opimion by 
“ independent scientific witnesses,” the opposite has ensued. 
May we now hope to be spared a further infliction of cap- 
tious criticism by interested and partially-informed people?! 





INDIAN ENGINEERING COLLEGE. 


As a result of the resolution of the House of Commons on the 
subject of Cooper’s Hill College, to which we drew attention the 
week before last, a “ Revised Prospectus for 1871” has just been 
issued from the India-office, and a modification has, at the same 
time, been made in the advertisement. 

Certain concessions are made to students, consisting of an 
arrangement whereby—whilst the college charge for each student 
remains fixed at £150 per annum—* payment of a part of it 
may be deferred, and effected by annual deductions from his 
salary, after his appointment to the Government service. This 
will at once strike everyone as a very just and reasonable, as well 
as an extremely liberal arrangement, and practically it will place 
the college within the reach of many men who could not otherwise 
have afforded it. The particulars of admission to the college on 
this plan are still further explained in the revised prospectus, at 
page 2, paragraph 10, wherein it is stated as follows :—*“ But in 
the case of a student whose or guardians may represent 
their inability to defray the whole of this charge (viz., £150 
annum), payment of a part not exceeding £20 per term, or £60 
per annum, can be deferred, and effected by deductions from the 


student’s salary during the first three years after his admission 
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to the Government service. In such case he will be required to 
signify beforehand his own consent to the arrangement, and | 
security must be given for payment of the deferred portions | 
of the college fees, in the event of the student failing to enter | 
the Government service. The needful form of application for | 
admission to the benefit of this rule will be obtainable, after | 
July next, at the Public Works Department of the India-office.” 
In other words, instead of having to pay £150 a-year for three | 
years, such students will be admitted on payment of only £90 
a-year, and their salaries upon first joining their appointments | 
in India will be £360 only, instead of £420 a year. 

In a postscript added to the former advertisement it is stated | 
that “successful competitors, who may be found on subsequent | 
examination to be already qualified for the engineering service, | 
will receive appointments without passing through the college.” | 
This declaration, upon the face of it, should satisfy all demands | 
that the Indian engineering service should be thrown open to be 
competed for by all who like to enter the lists. A little exami- 
nation will show that by this addition the service will indeed be 
open to a far wider range of candidates than under the old com- 
petitive system, the last examination for which will take place 
in July next. It will be remembered that under the rules in 
force tor the latter examinations candidates were required to 
have passed three years of special education, one year at least | 
of which must have been passed with an engineer in actual 
practice. By the new rule the only qualification for admission 
is that candidates must be “ British-born subjects between the 
ages of seventeen and twenty-one years on the first day of the 
autumn term, and of svund constitution, who can produce satis- 
factory testimonials of good moral character.” 








PRIVATE BILLS OF THE SESSION, 


NotwitustanpDine the shortness of the time that has elapsed 
since the Committees commenced their sittings, a considerable 
number of bills have already been disposed of. In the Lords’ 
Committees the number of bills to be dealt with are diminishing 
rapidly; Lord Methven’s group has already become a tabula rasa, 
and his lordship has been released from his functions as Chairman 
of a Private Bill Committee and left free to take up his duties as 
a courtier. Last week he was sifting the claims of the Birming- 
ham and West Suburban, and of the Finn Valley railway bills; 
this week he is discharging the duties—whatever they may be— 
of a “lord and groom in waiting” at court. The business of his 
Committee was concluded on Friday by passing the Finn Valley 
bill, sanctioning the portion of it that related to an agreement 
with the Irish North-Western Railway Company, but refusing 
the Finn Valley Company the powers they sought, to construct | 
certain new branches. Lord Devon's Committee has rejected the | 
Aberdare Gas Bill, and passed the Todmorden Gas Bill. The 
Committee then entered on Monday upon the consideration of 
the Glasgow Improvement Bill, and proceeded further with the 
same on the following day, and took up also the case of the Old- 
bury, Smethwick, and West Bromwich Water Bill. The decisions 
in this case appear in our latest notes at foot. Lord Monteagle’s 
Committee has rejected the Barnet Gas Bill (No.1); andafterwards 
proceeded with “ Lloyd’s” Bill. Clauses have been gone through 
in the Committee in the case of the Kilmarnock and Municipal 
Extension and Improvement Bill ; the opposition haying been 
withdrawn to the Cambridge University and Town Water 
Bill, that project is dealt with in a summary manner as unop- 
posed. The same course has been followed in relation to the 
Chorley Improvement Bill. In the Commons, Group A, the 
Committee presided over by Mr. Weguelin, the Whitby and the 
West Houghton Gas Bills have had their preambles declared 
proved, and the clauses have been gone through. The business 
of Lord Henley’s Committee, Group C, has also been concluded, 
the last bills on the list being the Bridgewater and the Folke- 
stone Water Bills, which have been dropped by the promoters. 
On Monday and Tuesday Captain Egerton’s Committee on Group 
D was engaged upon the Botley Corporation Water Bill. Mr. 
Dent’s Committee on the important Groups 2 and 3 had its first 
sittings on Tuesday. Toese are designated “ railway and canal” 
bills, with which was curiously associated, as it might seem, 
“the Gaslight and Coke Company’s Bill,” that headed the list of 
bills this Committee has to deal with. This is really as much a 
railway as a gas bill, its objects being to authorise the company 
to construct a short connecting line of railway from their works 
at Beckton to the Great Eastern Railway, to authorise the 
Great Eastern Company to subscribe to the undertaking, 
and to empower the Equitable Gaslight Company to amal- 
gamate with the Gaslight and Coke Company. ‘The bill 
was passed with clauses inserted to conciliate the Cor- 
poration of the City of London, which opposed the bill 
as introduced. The next bill on the list was the Totten- 
ham and Hampstead Junction Railway Bill, to transfer that 
undertaking to the Midland and the Great Eastern Railway Com- 
panies. A hitch arose in this case, from the absence of witnesses 
that the opponents, on the one hand, and the promoters on 
the other, considered indispensable to the statement of their 
respective cases. Mr. Dent, the chairman, in accordance with 
the custom followed in such cases, reported the matter to the 
House, which forthwith ordered the parties named—Mr. F. 
Stileman, as a witness for the opponents, and Messrs. J. S. Forbes, 
James Grierson, Harry Chubb, Joseph Salter, and Henry Oakley, 
as necessary to establish the promoters’ case—to attend and give 
evidence on the following day, “at twelve of the clock,” In 
Sir Hedworth Williamson’s Committee, Group 6, the Midland 
Company’s (additional powers) bill has been gone through. The 
powers applied for include authority to raise a million sterling 
of additional capital, and to construct and complete various short 
lines, acquire lands, make agreements, &c. In the Referees’ 
Court, Mr. Dodson, chairman, the locus stand: in relation to the 
Great Western Railway (Steam Vessels) Bill has been allowed 
to the London and North-Western Company, the Steamship 
Owners’ Association, and the Irish Steamship Association. The 
locus standi of the Great Western Company was disaliowed in re- 
lation to the North and South-Western Junction Railway Bill 
(No. 2), and of the London and North-Western, in relation to 
the Manchester, Sheffield, and Lincolnshire and North Stafford- 
shire Companies’ bill to yest the Macclesfield and Marple line in 
these two companies. 

TuurspaY EveEnina. 

The Committee on Group No. 1, Mr. Hardeastle chairman, 
entered upon its labours to-day, with Sir John Duckworth, re- 
feree, adaed to the Committee. The group embraces five bills 
relating to the Metropolitan Railway district, the first on the 
list being the Euston, St. Pancras, and Charing Cross Railway. 








EnectisH Rams In Hoiianp.—A contract for 2000 tons of 
rails for the Dutch State railways has been let to MM. de Dorlodot 
of Acoz, although the lowest tender was delivered by Messrs, 
Bolckow, Vaughan, and Co. (Limited). The tenders sent in were 
as annexed :—Messrs. Bolckow, Vaughan, and Co. (Limited), 
176,860f1.; MM. de Dorlodot, 177,500f1.; Messrs. Hopkins, Gilkes, 
and Co. (Limited), 184,450fl.; Messrs. J. Whitham and Co,, 
Leeds, 197,175f1., &, 





PROTECTION IN FRANCE. 


(From our own Correspondent.) 
Paris, March 21st. 
Oxe of the most momentous questions arising out of the 
war, which we can scarcely yet call the late war, is certainly the 


| effect of the position of French politics and the circumstances of 


the country on trade and commerce, and, as regards ourselves, 
on the commerce between France and England; and the signs at 
present seem to indicate that the effects are likely to be disas- 
trous. 

To recur for a moment to the lost provinces. France loses by 
the cession of Alsace and part of Lorraine all her coal and iron- 
works of the Haute and Bas-Rhin, and in the Moselle the col- 
lieries of Suring, Carling, and |'Hopital, the metallurgical esta- 
blishments of Hayange, Moyeuvre, and Stirling, the establish- 
| ments of MM. Dupont and Dreyfus and of MM. Karcher and 
| Westermann at Ars sur Moselle, besides a number of other 
| industries of secondary importance. he works of Comte 
| d’Humolstein at l’'Hange, the value of which has been rendered 
| very great during the last few years by the discovery of the 
| oolithic minerals which lie three yards deep all round the valley 
| in the bottom of which the works are situated, however, deserves 
special mention. 

The loss of these important districts cannot fail to have a very 
serious effect on French trade and French commerce. The porce- 
lain and pottery factories of Sarrguemines, Siernk, and Longwy, 
the glassworks of St. Louis—one of the two most important in 
France—those of Maisenthal and Gotzenbruck, hat manufac- 
tories, flour mills, and tanneries, may possibly be removed else- 
where; but the coal-fields and the mineral deposits cannot be 
removed, and in these French industry has lost an important 
branch. 

The consternation of the unfortunate manufacturers of iron, 
and coal masters at being thus cut off from the parent stem to 
which they belong may be imagined, and already they are peti- 
tioning the French Government to admit their products into 
Fravce under special regulations. No one questions for a mo- 
ment the good will of the Government towards the inhabitants 
of these lost provinces ; no one questions the sincerity of such 
men as M. Thiers and M. Puyer-Quertier—the two chiefs of the 
new Ministry—and Alsace and Lorraine look to them principally 
to find a remedy for the present state of things. France has 
lost a limb, and these gentlemen and their colleagues are called 
upon to furnish a substitute. How are they likely to set 
about it ? 

It is said positively that M. Puyer-Quertier has already given 
notice tothe members of the Assembly that the Government 
intend immediately to present a bill for the abolition of what is 
called in France maritime free trade, in other words, the levying 
of exceptional duties on foreign flags, and there is every reason 
to believe that such is the case, and great fear that the 
Assembly would accept the specious arguments which political 
economy has long shown to be utterly worthless ; successful in 
this, the next step would be the tearing up of the existing 
treaties of commerce, in fact, M. Thiers and M. Puyer-Quertier 
are pledged and bound by every possible means to run back on 
the road of protection. They are the bitterest enemies of com- 
mercial economy, the most uncompromising opponents of every 
concession—as Protectionists call salutary reforms benefitting 
both giver and receiver—that Europe holds at the present time. 

If the treaty with England be torn up, certainly no concession 
can be made to Prussia, and if ironwork from Berlin be charged 
with a prohibitive duty, that of Alsace must clearly pay the 
same, for no province of the North German Confederation can be 
treated differently than the rest. Such is the position from 
which there is no escape for a Protectionist Minister. 

France truly is a prey to nearly all the evils under the sun 
—a frightful war without asinglesuccess, an immense load of debt, 
fields laid waste, factories destroyed, coal and iron mines lost, 
probably forever. On the back of all this we have Parisin the hands 
of a set of miscreants, who have succeeded somehow in turning 
the army from its allegiance, and—comes the crowning curse—a 
Protectionist Government, that may be compared to a pest of 
locusts, that will consume waat war, and revolution, and folly 
have still left standing. The Protectionist theories of M. Thiers 
and M. Puyer-Quertier add another milliard to the debt ! 

Possibly the assembly may disappoint the fears uf freetraders, 
and refuse to endorse MM. Thiers and Puyer-Quertier’s ruinous 
bills ; but, which is far more probable, should they accept the 
Government propusals, and try to force the country back into 
the stupid gloom of pre-freetrade times, what can the outer 
world do to save France from the friends that would kill her by 
their kindness? The time is now passed fur reprisals in such 
matters. All true freetraders know that if France chooses to 
take 10 to 20 per cent. from the pockets of the consumers of 
British products, that is no reason on earth why the British Go- 
vernment should mulct the English wearers of French gloves or 
silks to that, or any extent. ‘he Government might certainly 
prohibit the export of coal to countries refusing us fair com- 
mercial treaties, but that, again, would be against all the 
laws of political economy, There remains but one evident 
course to pursue. Let our Government at once open negotia- 
tions with Prussia and with Austria, with Italy and with Spain, 
and make another grand effort for the emancipation of the trade 
of the world, and thus practically force whatever Government 
may rule over the destinies of France to follow the stream, and 
give up the mad struggle for the maintenance of a system which 
belongs to the dark ages, and this before the commerce of France 
is altogether ruined. 

It took great efforts to create commercial activity, and if at the 
present crisis that should be destroyed, France may safely be 
regarded as a country that has given up the struggle for life, 
and determine to lie down and die. 

For her own sake, for the sake of the world at large, we trust 
that such a fate may not await her; but should the theories, the 
principles, the fancies—they deserve no better name—of M. 
Thiers, M. Puyer-Quertier, and others prevail, France can no 
longer hope to retain her position amongst modern nations 

There are many sensible economists amidst the Orleanist and 
Republican parties. It is for them to take up the sword, and 
never sheathe it until they have slain the boas Protection and 
Prohibition. 








THE INTERNATIONAL EXxurpition, 1871.—Mr. Edward Hall, 
F.3.A., who has on several occasions conducted parties of working 
men over different buildings and engineering works in progress in 
the metropolis, has been authorised by her Majesty’s Commis- 
sioners for the Annual International Exhibitions, to conduct 
the arrangements of several meetings in London, whereat he will 
offer explanations of the aim and scope of the uprertaking, and 
of the relations of the Exhibitions with the development o' ary 

i , and industry, and describe the ng ty y 
and otherwise, of the buildings at Kensi ; first of 
these meetings is to be held on Sine oeeee are (the 28th 
inst.), at the Society f Ams, John-street, when. Lord 
Lyttelton will be in chair, Persons not members of the 
society may procure cards, 
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INDIAN TELEGRAPH LINES. 




















TELEGRAPH COMMUNICATION WITH INDIA. 


In the face of existing political combinations, and the 
expectation which appears to be pretty generally enter- 
tained regarding the intentions of Russia with reference 
to Turkey, the subject of our existing means of telegraphic 
communication with India assumes a greater importance 
than has hitherto attached to it. At present there exist 
three routes by which messages may be sent, two of which 
forming the principal routes of communication meet at 
Bushire, and thence transmit their messages to India by 
the Persian Gulf cable between Bushire and Kurrachee, 
whilst the third route is vid the Mediterranean and Red 
Sea, and thence by a deey:-sea cable between Aden and 
Bombay. 1t was not until the year 1858 that any prac- 
tical schemes were proposed for establishing telegraphic 
communication between England and India, although so 
far back as 1855 Mr. Lionel Gisborne applied to Messrs. 
Glass, Elliott, and Co. for information to enable him to pre- 
pare estimates for the carrying out of a telegraphic line to 
the East. Shortly after this concessions were obtained 
from the Sultan, which were made over to the Red Sea 
Telegraph Company, for laying a line between Alexandria 
and Aden, The capital was fixed at £800,000, upon which 
sum the English Government guaranteed interest at the 
rate of 43 per cent. for fifty years. The construction of 
the cable was entrusted to Messrs. Newall and Co. The 
line was laid, and messages were actually transmitted by this 
route; but after a short period the signals failed, and ali 
attempts to restore the communication for any length of 
time proved fruitless, This line has, however, recently been 
restored, and it is connected from Aden with Bombay by 
means of a deep-sea cable, and from Alexandria through the 
Mediterranean with Malta, and thence, vié Gibraltar and 
Lisbon, with Falmouth. Direct communication by this 
line is also available through France and Italy to Malta. 
The whole line by this route, therefore, consists of an 
alternative land and submarine line to Malta, a submarine 
line thence to Alexandria, a Jand line across the Isthmus of 
Suez, and a submarine line from Suez to Bombay. It 
must be admitted that hitherto this line has not attracted 
so much of the Anglo-Indian traffic as its importance from 
a political point of view warranted its promoters in ex- 
pecting it would receive. The other lines are known as 
the Russian route and the Turkish route, both joining at 
Bushire in the Persian Gulf, whence two submarine lines 
extend to Gwadur, and alternative land and submarine 
lines thence to Kurrachee. 

The route vid Russia consists of a double line from 
London to Teheran, passing through Circassia and Georgia, 
belonging to the Indo-European Telegraph Company ; a 
line through Persia, belonging to the Persian Government, 
but worked by British officers, passing through Ispahan 
and Shiraz to Bushire, where it joins the Persian Gulf line. 
It will thus be seen that the communication between Eng- 
land and India by this route is entirely under the com- 
mand of Russia, and might at any time be interrupted in 
the event of that nation desiring to interfere with it. 
Anyone who may have watched the movements of Russia 
in the East, and her more recent intervention with re- 
ference to Cashmere, can hardly fail to detect the con- 
tinuance at the present day of her ancient policy with re- 
gard to our Eastern possessions, The route via Turkey is 
approached by five lines from London to the Turkish 
frontier. Their direction is as follows :—(1) From London 
to Turkey, via Holland and the Austro-Germanic Union; 
(2) from London to Turkey, via Belgium and the Austro- 
Germanic Union; (3)from Londonto Turkey, via France and 
the Austro-Germanic Union; (4) from London to Turkey, 
via France, Switzerland, Austria, and Hungary; (5) from 
London to Turkey, via France and Italy. 

From the Turkish frontier the lines converge to Con- 
stautinople, whence a special line runs via to Fao, 
and there joins the submarine line of the Indian Govern- 
ment through the Persian Gulf. These lines are not 
likely to be interfered with by any power desiring for its 
own political purposes to interrupt free communication be- 
tween England and India, so far as the lines through 
Europe are concerned; but it is clear that by cutting the 
line at Constantinople the route through Turkey would be 
—T closed, and all the alternative lines through 

urope be rendered useless. In the absence of united 
European interference it is clear that the power of closin 
this telegraph route to India is also in the hands 
Russia, with power to exercise it at her will. 

There remains, then, only the third, or Red Sea route, 
which could be relied upon in the event of any attempt on 





the part of Russia to seize our Indian possessions, 
or even to create #@ diversion in India with the view 
of weakening our powers of interference in European— 
possibly Turkish—affairs. Under these circumstances it 
may be asked—is it wise that we should be content with a 
single line of telegraph as our only sure means of commu- 
nication with India in the event of certain not improbable 
contingencies, especially when an alternative line might be 
established with the greatest ease by the addition of a short 
submarine cable between Alexandria and Seleucia, at the 
north-east corner of the Mediterranean Sea, and thence by 
a short land line to Aleppo, joining the existing route to 
Bagdad and the Persian Gulf? It is true that a land line 
exists from Alexandria to Cairo, and from the latter place 
along the eastern coast of the Mediterranean past Jeru- 
salem, Tripoli, and Aleppo, to Diarbekir; but the objection 
to this is that it is not entirely in English hands, as any 
line between England and India should be throughout its 
whole length. 

Now that the question of the Euphrates Valley route to 
India is again being revived—and its establishment has 
already been too long delayed—the proposed new telegraph 
would follow the line of the Euphrates river from Aleppo as 
far as Babylon, where it would join the existing line to Basra 
and the Persian Gulf, instead of following the valley of 
the Tigris, which is the course of the existing line from 
Constantinople. It is not probable that any danger of in- 
terruption of the Russian and Turkish lines will, so far as 
Russia is concerned, be allowed to be anticipated by Eng- 
land by reason of any premature action of hostility on her 
part; but, nevertheless, any oe by England to 
secure her communications with India in the face of any 
contingencies cannot but be deemed a wise policy, and any 
expenditure incurred for such a purpose would certainly 
not be deemed an act of extravagance, even if the necessity 
for it be not absolutely justified by future events, 

e accompanying map shows not only the course of the 
existing lines, which, as is stated above, are entirely at the 





mercy of Russia in the event of her desiring to interrupt 
our communications with India, and extending from their 
connection with the Russian and Turkish lines respectively 
at Taganroog and Constantinople to Kurrachee, but it also 
exhibits what must sooner or Jater become the principal 
route between England and India, via the Euphrates 
Valley and the Persian Gulf. There are, it appears, 
already two parties in the field endeavouring to obtain 
concessions from the Turkish Government, viz., Mr. W. P. 
Andrew, chairman of the Sind and Delhi Railway, for 
the construction of a line via the Euphrates; and Messrs. 
Waring Brothers, who are anxious for permission to survey 
for a line of railway along the valley of the Tigris, follow- 
ing, as will be seen, the route of the telegraphic lines 
between Turkey and Persia. The importance of main- 
taining the integrity of our telegraphic communications 
with India by this route cannot well be over-estimated, 
and with the view of rendering it more perfect a second 
cable was laid down the Persian Gulf in October, 1869, 
between Jashk and Bushire, by Mr. Latimer Clark. The 
cable was manufactured in England in the summer of 
1868, chiefly under the superintendence of Mr. F. C. 
Webb, and the laying of it was superintended by Mr. 
George Preece, under the direction of Mr. Clark himself. 
The total length of cable shipped from England was 
5354 miles, aud the length her out 50439 knots, which 
was made up as follows :— 


Shore end at Jashk .. «2 « of os os 3-622 
Shore end at Bushire.. «- 10260 
Main cable .. «2 cc co co os +» 490°508 


Total.. .2 oe ef ec oe oo ve - 504390 

The distance measured along the course is 496°5 miles. 

The first Persian Gulf cable, which is of gutta-percha, 
maintains its original resistance of about 400 megohms 
per knot, but the second cable, being of Hooper’s india- 
rubber core, gives a resistance of 1704 megohms per knot, 
the insulation, in both cases, being measured after one 
minute’s electrification. 
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HANCOCK’S SCREW PROPELLER IN THE STEAMSHIP LIZZIE. 


In the acoompanying engraving 
we illustrate a somewhat novel 
form of propeller fitted to the 
steamship Lizzie by Messrs. 
Hancock, of Dudley. The illus- 
tration shows as clearly as an 
illustration can what the shape 
of the propeller is, and it would 
be impossible to make its con- 
struction more intelligible by 
words, 

The Lizzie is the property of 
Messrs. Jones Bros,., engineers, 
of the Victoria Gravi ks, 
and we have been supplied with 
the following information by the 
firm:—The Lizzie is 178ft. Gin. 
long, 25ft. 2in. beam, and 1Ift. 
deep, and when loaded with 400 
tons of cargo she draws 10ft. 6in. 
aft and 8ft. forward. She is 
propelled by a single engine, 
with a cylinder 22in. diameter 
and 18in. stroke, exhausting into 
an ordinary jet , main- 
taining a vacuum of 26in. The 
working pressure of steam is 
35 Ib., the engine making seventy- 
six revolutions per minute. The 
ship was originally fitted with a 











true Smith four-bladed screw 7ft. FACE ELEVATION INCLINED BACK VIEW 
2in. diameter and 10ft. 6in. pitch. mas 
The average speed was five and a-half knots per hour. The result| The propeller ap; to be well suited to ships of the Lizzie 


was not deemed satisfactory. Messrs, Hancock have been 
known for some time as makers of very excellent screws for small 
craft, and Messrs. Jones applied to them for a propeller. Messrs. 
Hancock supplied the one we illustrate. It is7ft.2in. diameter and 
8ft. pitch only. The results obtained from three months’ working 
show that the speed of the boat has been augmented to 6} knots, 
the revolutions being 83 Fa minute, the steam pressure 36]b., 
and the vacuum 25jin. Thesteam is worked more expansively, 
which accounts for the higher boiler pressure. With the old pro- 
peller there was considerable vibration ; with the new propeller 
there is scarcely any ; and whereas with the old propeller the engine 
required to be in motion some little time before the ship moved, 
with the new propeller the motions of the ship and of the engine 
are almost simultaneous, and the ship is ‘hensions much handier. 
With the Hancock propeller, in spite of the increased speed 
of fost’ bes how reduced to four 


of the ship, the as 
_ Me coal per day, the quantity used with the old one being 
ve tons. 








type. A portion of the benefit derived from its use is due no 
doubt to the reduced pitch, the by a being let out ; but this will 
not account for the whole of the benefit. Messrs. Hancock have 
hitherto been most successful in their practice, and the results 
obtained with the Lizzie will no doubt increase their reputation. 





INSTITUTION OF CIVIL ENGINEERS.—The president and council 
of the Institution of Civil rs have issued invitations for 
the annual dinner of the members, which is fixed to take place 
at the go lg Concert Rooms, Hanover-square, on Saturday, the 
22nd o 


CoLLigRyY AND COLLIERS’ InsurANcE.—A committee has been 

pointed by the Cardiff Chamber of Commerce to consider 
whether some equitable mode of insurance may not be adopted 
| colliers, coal owners, and colliery proprietors to cover the risk 

life arising from accidents in coal mines, and whether such 
insurance should not be made compulsory by Act of Parliament. 
The Chamber was almost unanimously in favour of the proposal. 
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BRUNTON’S TUNNELLING MACHINE. 


Iw our impression for January 27th we described a trial of Mr. 
-Brunton’s tunnelling machine, which took place a few days pre- 
viously at Snodland, Kent, before the Duke of Sutherland and 
manyengineers. Wenowgivee’ vings of this machineat page 198. 

Fig. 1 is aside elevation of the machine, partly in section; Fig. 2 
is a corresponding end view of the same, also partly in section, 
representing the working or cutting end of the machine and part 
of the driving gear; Fig. 3 is a view of the opposite end of the 
machine; Fig. 4is a general: plan; and Fig. 4A is a detail face 
view of one of the cutter chucks, with one of the sockets or 
holders. a@ is a hollow shaft resting on and revolving in the 
bearings c, c, of the! carriage C, on which the entire machine is 
supported, and upon which it is carried forward ; 6 is the cross- 
head cast or keyed upon the shaft a. At its extremities the 
crosshead carries the arbors d, d, upon which revolve the cutter 
chucks ¢, ¢. That portion of the arbor on which the chuck 
rotates is eccentric with the = which is contained in the 
crosshead f,'f, are worm wheels fixed upon the arbors d, d ; andg, g, 
are worms workingintothem. By meansof the worms and wheels, 
and the eccentricity in the arbor as already described, the chuck 
can be moved a small distance outward or inward, so as to com- 
pensate for any wear of the cutters, by which the diameter of the 
pit, tunnel, or gallery formed might be diminished. The axis of 
the shaft a re be called the “‘ central axis,” and the axes of 
those parts of the arbors d, d, on which the chucks rotate are 
designated the “planetary axes,” and are equidistant from the 
central axis. The chuck ¢ and the toothed wheel A are cast in 
one piece. i,% are the cutters, of which six are attached to each 
chuck ; j, j are the pivots or journals on which they are at liberty 
freely to rotate ; k, k, are the bolts holding them upon the pivots 
and in the sockets, k', k'. These sockets are pieces distinct from 
the cutter chucks, and are fixed to them by bolts and nuts or 
screws, and are formed with slots to allow of the sockets being 
placed more distant from the centre as the diameters of the 
cutters are reduced by wear. 

The angle at which the cutters are set with the plane of the 
surface of the rock or other substance to be cut may be varied, 
and should be such as to enable the cutters most effectively to 
act. The central spur wheel / gears into the wheels cast upon the 
back of the cutter chucks e,e, and is keyed upon a central shaft m, 
concentric with and passing along the interior of the hollow shaft a. 
The shaft m revolves in proper bearings provided at each end of 
the shaft a, and upon its outer extremity there is keyed a bevel 
wheel n, into which gears another bevel wheel 0, which receives 
its motion from the prime mover by ajwire rope and pulley p. 
Upon the hollow shaft a is keyed a worm wheel gq, into which 
gears a worm r, which causes the wheel g and the shaft a to 
revolve by means of the pulley s and the bevel wheel and pinion 
T,¢, The pulley s is driven by a belt from the pulley o! upon the 
shaft O. 1t will be seen that the “‘ plane motion” of the 
cutters is effected by the revolution of the shaft m, and that the 

tion of the planetary axes round the central axis (or “‘ orbital 
motion”) is caused by the revolution of the shaft a. The relative 
speed of these shafts will regulate the “feed” supplied to each 
cutter, or in other words the advance which each cutter makes 
beyond that which preceded it. 

Upon the external circumference of the hollow shaft a is formed 

srew, upon which is placed a nut, having a toothed wheel w! 
«ast upon it ; the outer circumference of the nut is turned to 
zeceive a collar, The nut and collar W can be held together by 
means of a key, so that the one cannot revolve without the other. 
Upon W are cast two or more lugsz, z, which carry arms Z; the 
outer ends of these arms are furnished with a screw and foot-plate. 
By means of the screws these plates are brought into contact with 
the internal surface of the tunnel or gallery ; and the effect of the 
screw on the shaft a when the machine is in operation is 
to jam firmly,the arms Z, Z, in the tunnel or gallery, and so to 
constitute the nut, with its collar W, a fulcrum or fixed point from 
which the whole machine is forced forward against the face of the 
tunnel by the revolution of the shafta. When a has been screwed 
through the nut to the end of the thread upon it the machine is 
stopped, the key is slackened, and by means of handles, and the 
= working into the wheel w! on the nut, the nut is screwed 

orward again to the inner end of the thread upon the shaft a, 
carrying with it the collar W andarms Z, Z. A set screw working 
in a groove in the circumference of the nui prevents the collar W 
from slipping off the nut, at the same time that (in the slackened 
state of the key) it allows the nut to revolve without carrying the 
collar and its arms round with it. The combined orbital and 
ey motions, as described, together with the forward motion 
produ by the screw acting against the fixed nut, cause the 
cutters to cut the face of the tunnel or gallery into a spiral form, 
a its pitch or angle of progress eyual to the pitch of the 
thread upon the shaft a. 

The cutters i, i, are discs of steel or other suitable substance, 
and may be from 10in. to 20in. diameter, and from 4in. to lin. 
thick, according to the size of the machine and nature of the rock 
or ground operated upon. The whole circumference of their peri- 
phery is formed into a cutting edge, and they are placed at right 
angles to their planes upon the pivots or journals jj, which, with 
the cutters, rotate freely in the sockets or holders k', k". The radius 
of the circle described by the edge of the cutters in their action 
upon the rock should be about one-half of the radius of the cylin- 
drical tunnel or gallery to be formed, so that in every orbital 
revolution the cutters shall pass over and cut from the entire, or 
ae Ryne face of the —_. 

, C' indicate the carriage, which consists of the fore C, the 
back part C!, and the side beams D, D, connecting hag ge 
back parts ; E, E, are doubled-flanged wheels, rolling on two pairs 
of rails F, F. Uprights on the fore and back carriage support 
rollers G, G, which are set firmly against the roof of the tunnel or 
gallery, and contribute to keep the machine steadily in a central 
position. 

By the divergence of the centre lines of the arbors d, d, 
from the plane of the central axis provision is made for the clear- 
ance of the cutters from the face of the rock during that part of 
their revolution in which they are not cutting. 

The descriptive reference will have made the movements of the 
several parts and their relation to one another intelligible, and it 
will be seen that there is no concussion, but that the motion is 
circular and continuous. It will be obvious also that the shape 
of tunnel produced by a machine such as represented is cylindri- 
sal, The face or end of the tunnel becomes of a double spiral 
form, with a step which is always maintained, and against whioh 
the cutters act, splitting off pi from the face. 

Attrition between the cutters and the rock is reduced to 
its minimum. As much as possible the action is made one of 
simple pressure, thus red' the question between the steel land 
the stone to this, which will crush first? It is well known that a 
grindstone, which will cut by attrition any steel pre- 
sented to it, would be redu to powder under a pressure that 
would not affect steel. In the machine now under consideration 
the aim is to take full advantage of these different capabilities in 
steel and rock to resist ~~ mn. 

As the cutters describe their circular path upon the end of the 
tunnel they cut their way inward by virtue of the forward motion 
= by the central hollow screw shaft, and as they get — 
and deeper a circular fronted step gets formed before them. e 
height of this step will a = the pitch of the great screw, 
although this may be m by giving to the nut a differential 
motion, and it may — from }in. in granite to 2in. in a soft rock; 
but whatever it is the forward spi tion of the hine main- 
tains it. Nor is it difficult to maintain by the means employed. 
If a step of lin. in height be taken as an example in a tunnel of 
7ft. diameter, an advance or feed of }in. being given to each 








cutter beyond that which it, we shall then have 924 cuts 
to effect the penetration of lin. 
The ne, as shown in the plate, has two cutter chucks, 





each of them, with its six cutters, one only being shown in position, 
producing its own step. Therefore, if each takes a step of lin., 
a progress forward of 2in. will be made by each revolution of the 
screw shaft. Experience has shown that the cutter chucks may 
make at least forty revolutions per minute in rock not harder than 

tain limest Such a speed, with a feed of }in., gives a 
progress in the tunnel of 2in. in 44th minute. 

It is to be observed that the whole task prescribed to the 

hine at any t is at two points to penetrate a 5}zth of 
an inch, and to effect an advance of Fin. against a resist- 
ance no greater than can be offered by a step of stone of lin. in 
height. The cutter rolls its edge at the foot of the step, and 
avoiding, as much as may be, any attrition, for in that conflict it 
would be worsted, as it makes good, by quiet but irresistible force, 
its seventh of an inch advance, the step gives way, splits off at an 
angle, and the next oncoming cutter has but little to do. 

B, Figs. 5, 6, 7, delivery baad, driven by a belt a from the 
clip pulley shaft. By this the stuff is received, carried to the rear 
of the machine, and there tipped iato the wagons. This band is 
supported by rollers in a frame of wood F ; it is made of strong 
painted canvas, with lags or slats of wood on its under side to 
give lateral rigidity. ‘ 

In driving through the harder rocks, such as grit, mountain 
limestone, &c., in which the machine would only make a pro- 
gress of about Lft. or 18in. per hour, the amount of debris pro- 
duced would be such that two men placed one on each side of the 
machine could easily shovel the stuff as fast as it falls on to the 
delivery band. But in softer ground, where the progress would be 
from 2ft. to 6ft. in the hour, men could not shovel fast enough. 
A circular drum A with diagonal scrapers is in this case fixed on 
the crosshead 6, These scrapers move close against an upright 
plate C, which prevents the stuff collected by them from escaping 
till it is carried up to the point of overfall 6, when it falls over 
the edge of the plate down the shoot D on to the delivery band. 











INSPECTION OF ANCHORAGES BY MR. ROBERT- 
N, C.E. 

Tue engineer, Mr. Robertson, who was sent out by the Secre- 
tary of State for India to examine and report on the formation of 
harbours in India, will be at Beypore on the 7th inst., and will 
carry out the inspection of the harbours in this presidency without 
delay. On the 27th January last the following letter was ad- 
dressed to Mr. Robertson by the Secretary to Government D.P.W., 
and we learn that the Government of India have directed Mr. 
Robertson specially to visit Coconada, and to examine the back- 
waters on the western coast south of Calicut, with special refer- 
ence to the possibility of taking advantage of such localities as 
Allippee and Narrikal, and for opening out communications be- 
tween them and the backwaters. The anchorage at False Point 
will be also inspected on Mr. Robertson’s way to Calcutta after his 
inspections in the Madras Presidency are complete. The Madras 
Harbour scheme will also receive his attention. The following is 
the letter referred to :— 


Sir,—Adverting to the instructions of the Government of India, 
which were communicated to you in Colonel 
Strachey’s letter of 14th inst., No. 15-B. C., 
I am directed to state that the ports named 
in the margin are those to which the Madras 
and Coconada. Government are desirous that you should 
turn your attention, and I am to inform you 
that his Excellency the Governor in Council is of opinion that 
you should proceed to Beypore on such a date as to catch one of 
the coasting steamers which touch at that port on the Thursday of 
each week or on or about the 8th and 22nd of each month, and 
that, embarking for Mangalore, you should commence your inspec- 
tion of the ports of the western coast by an examination of that 
harbour. From Mangalore his Excellency the Governor in 
Council thinks it will be desirable that you should travel down the 
coast to Cochin and Allippee, inspecting on the way the ports of 
Cannamore and Calicut, as well as the system of backwaters which 
the Government of India wish you to examine. ; 

2. After spending as much time as may be necessary on this 
duty, it is desirable that you should visit Paumben and inspect 
Tuticorin, taking advantage of a coasting steamer from the latter 

lace to Negapatam, and thence returning to Madras, where 
Farther instructions will await you. : 

3. The papers which will be furnished to you will afford you all 
the information which is in the possession of Government regard- 
ing the physical characteristics, the present state, the supposed 
capabilities, and the trade of the several ports; and I am only 
now to addthat the measures of improvement which have been 
from time to time under the consideration of Government, and on 
which they specially desire your opinion, are the advisability of 
closing one of the outlets by which the two rivers, which, dis- 
charging through a lagoon or backwater, form the harbour of 
Mangalore, and the feasibility of doing this in such a manner as 
to insure the tidal action being concentrated so as not only to 
create and maintain an increased as well as a constant depth of 
water through the entrance from the sea, but also to scour out to 
a sufficient extent the deposits which have accumulated of late 
years within the harbour itself. Formerly, while there was but 
one outlet for both rivers nearly opposite the town of Mangalore, 
the harbour contained a considerable depth of water, and the 
passage from it to the sea was correspondingly open. It is to 
restore this state of things by artificially closing one of the river- 
mouths now open, and by fixing it in the most suitable position by 

rmanent protective works, that the consideration of Government 
Ras been frequently called, and to which his Excellency in Council 
thinks it necessary prominently to direct your attention. 

4. Your inspection of the so-called ports of Cannanore and 
Calicut is desirable for the satisfaction of trading interests and the 

ublic generally, but the Madras Government, I am to say, have 
ittle expectation of your being able to devise anything likely to 
effect any material improvement. 

5, At Cochin, where of late years the encroachment of the sea 
andthe occurrence of a large breach through the spit of land 
which to the northward separates the backwater forming the har- 
bour from the sea have caused fears to be entertained of the safety 
not only of the harbour but of the town; the questions which will 
require your consideration are the means by which the depth of 
water on the bar can be increased and kept permanent, the neces- 
os Se otherwise of closing the Cruz Milagre Gap,and, the measures 
to be adopted to arrest the erosion of the breach both to the 
north and south of the harbour mouth, and to restore as far as 
possible so much of the foreshore as has been washed away during 
the last few seasons. The Government will be glad also to have 
your views as to the most feasible mode of closing the Cruz Mila- 
gre Gap, should you consider that step necessary, and as to the 
advisability of endeavouring, by a revetment of stone, by the 
projection of groynes or other oS oe the harbqur en- 
trance in its present position and to direct the tidal current on to 


the bar. 

6. It will be satisfactory to Government if you can time 
to visit the works at Paumben, where operations have for many 
years past been in progress on a limited scale to deepen the pas- 
sage, and where a depth of about 12ft. has been obtained, but 
which might, with great ape to the a be in- 
creased to, say, 14ft., if this could be effected without a much 
larger outlay of money than this Government is likely to be in a 
position to incur. The approaches to the passage from either side 
should also engage your attention. 

7. The Government are not of opinion that the shallow harbour 
of Tuticorin is susceptible of any important improvement, but it 
is desirable that you should satisfy yourself on this point by per- 
oe hich you will touch to Mad 

, at which you uch on your voyage ras, 
being the seen termlous of the Geet Southern of futie Railway, 


Mangalore, Canna- 
nore, Calicut, Cochin, 
Paumben, Tuticorin, 
Negapatam, Madras, 





will demand perhaps a somewhat careful examination, as it is a 
point of conttlioahiie importance to determine how far, by works 
of not too costly a nature, the harbour may be made accessible at 
all states of the tide to boats and vessels of light draught. The 
Superintending Engineer of the 6th Division will be directed to 
meet you there, and to explain the nature and objects of the 
works which have been undertaken and carried out with but 
partial success to effect those objects. 

9. Lieutenant-Colonel Farewell, Acting Superintending En- 
gineer of the 7th Division, will be direc to meet you at Bey- 
pore, and to accompany you throughout your examinations.— 
Madras Standard. 





THE ANTHROPOLOGICAL INsTITUTE.—The Ethnological and 
Anthropological Societies of London have just united into one 
large association under the title of ‘‘ The Anthropological Insti- 
tute of Great Britain and Ireland.” The new society thus formed 
has about 900 members, and its president is Sir John Lubbock, 
Bart., M.P., F.R.S.; the vice-presidents are Professor Huxley, 
F.R.S., Professor Busk, F.R S., Dr. R. S. Charnock, F.R.S., Mr. 
John Evans, sec., G.S., Dr. J. Barnard Davis, F.R.S., ard Mr. 
George Harris, F.S.A. At the first meeting of the Institute, 
held a few days ago, Mr. J. W. Jackson, F.A.S.L., read a paper 
on ‘‘The Racial Aspects of the Franco-Prussian War.” He stated 
the French to be a highly nervous Celtic race, and said that when 
a nervous race is long heft to itself it diminishes in stature, and 
gradually becomes effete; it is then sure to receive a baptism of 
blood from a race superior in bone and muscle. The Germans 
are a Teutonic race, taller than the French, and rich in bone and 
muscle; they make good warriors, but not good politicians, they can 
pulldown, but they cannot build up, except atan enormous sacrifice 
of labour. As the love of war dies out in Europe, he argued, 
effete nervous races must now and then still be subject to the 
occasional influx of people superior in bone and muscle; he did 
not know how such influx would be brought about, but it would 
be sure to take place somehow. In the course of the discussion 
Mr. Lewis said that he thought that race was not much influenced 
by telluric forces or by conditions of area, but he acknowledged 
the Celtic race to be of a higher nervous type than any other in 
the world. Dr. Carter Blake said that French military statistics 
were reliable between the years 1831 and 1849; they proved that 
the French had not diminished in stature between those dates; he 
therefore questioned the reliability of some of the data on which 
Mr. Jackson's hypotheses were based. Dr. King thought that the 
conditions of a race were much modified by area, and that there 
was no reliable evidence as to the relative stature of French and 
Germans; language was not a trustworthy guide as to race; a man 
who cannot read or write will utterly lose his native language if 
placed for seven years among a foreign peonle. Mr. W. Dendy 
said that race has nothing to do with conquest; the French had 
been beaten because they nowhere had the right man in the right 
place; if the Germans had had to face Napoleon I. they would 
have been beaten, because he was a soldier to his fingers’ ends. 
Mr. Chinnery said that neither Mr. Jackson nor the society had 
defined what Celts and Teutons were, and he believed they 
were mere mental abstractions ; every man who used the 
terms ought to be compelled to produce a specimen. Mr. Luke 
Burke said that there was great energy and patience in the 
German mind, but no profundity; want of lucidity was not pro- 
fundity, and some German metaphysical books were so deep that 
not only were the public unable to understand them, but they 
were incomprehensible to the writers themselves. Mr. Collier 
said that he had seen large numbers of Germans taken prisoners 
at Sedan, and they were all markedly shorter than the French 
soldiers. Mr. Harris said that from recent travel in the two 
countries he was convinced that the Germans were morally, 
mentally, and physically superior to the French; the French 
people were in a bad state, because their best men had been shot 
in the wars of Napoleon I., and the present people are the descen- 
dants of inferior men. This last statement was loudly applauded 
by the meeting. The debate was then adjourned. Mr, F. 
Collingwood, F.G.S., is the secretary to the new Institute. 

CIVIL AND MECHANICAL ENGINEERS’ Socitety.—On Friday 
evening last the fortnightly meeting of the Society was held at the 
Society's rooms, 4, Westminster-chambers, when a paper was read 
by Mr. W. Forsyth Black, past-president, on “‘Some of the 
Methods of Sheathing Iron Ships with Copper and Zinc.” The 
author first referred to the very serious evils of corrosion and 
coating of the hulls of iron vessels, and the failure hitherto of 
compositions and paints to obviate these grave disadvantages; and 
described the results of Admiralty trials in this direction. After 
showing the loss to shipowners from diminution of speed, and the 
great cost incurred by them for frequently docking their ships, he 
proceeded to describe the plan of sheathing iron vessels with 
copper invented by M. Roux, captain in the French navy, whose 
process has mn applied to several of their armour-plated 
ships. By this method, while great care is taken in 
the insulation of the hull of the vessel from its copper 
envelope, a very ingenious means is adopted for securin 
the sheathing to the plates of the ship. Holes are — 
in rows at about 2in. apart of a depth of yyin., and a recess is 
formed of a greater diameter than the hole by means of a spring 
rose bit. The rivets are formed with a base, a collar in the 
middle, and a head, and a hollow set-tool is employed for rivet- 
ing them. To fasten one of them in its place, the head is in- 
serted in this set tool which bears on the collar, and the base 

laced in one of the holes. The head of the set is struck with a 

ammer, and the base of the rivet,,which is of a semicircular 
hollow section at the bottom, fills up the recess in the hole, and 
is firmly fixed, and the head projects. When all is prepared the 
copper sheets are laid on and the projected heads of the rivets are 
riveted down. There is, however, always, he considered, danger 
of the insulation of the copper sheathing failing through some 
accident, if not from other causes, besides the drawback to its use 
on account of the cost of application and material. The author 
went on to describe what had been done in the direction of apply- 
ing some other kind of sheathing which would not be dangerous 
to iron by being brought into contact with it. He gavean account 
of the experiments which had been made by the Admiralty and 
others to test the efficiency of covering iron plates with zinc, and 
which had been proved very satisfactory, especially where no 
insulating medium had been interposed between the two metals; 
this result might have been expected, he showed, from the 
position of zinc to iron in e electric scale of metals; 
just as iron is certain to be destroyed by contact with copper when 
salt water can reach both so placed, so is iron preserved by con- 
tact with zinc under the same conditions. He then described Mr. 
Daft’s proposed method of building ships with a special view of 
providing a simple means for the Fem ollie of zinc sheathing. 
That gentleman proposes to rivet all the plates of the vessel 
directly to the frames or ribs, and that the joints shall be made 
onthelap — throughout, butinsuch a way that a flush surface 
shall be obtained. This he effects by leaving a space along the sides 
and ends of the plates equal totheirthickness. Afterthe plates have 
been caulked against the joint straps from outside, and then 
against the plates from inside of the vessel, he fills up the spaces 
with strips of compressed teak, to which he secures the sheathing 
with iron or zine nails (by preference the former) of such a length, \ 
that on meeting the iron at the back of teak strips the points 
turn round and are clinched luded by describing plans 
for applying zinc sheathing to ships built on the ordinary in-and- 
out strake system, by filling the spaces between the out strakes 
by teak planks equal to their thickness. By this means a flush 
side is formed, and the sheathing can readily be nailed on, and the 
nails clinched as shown above. He also suggested that the raised 
holes of M. Roux’s system, and zinc rivets might be employed 
for zinc sheathing instead of the methods indicated. A discussion 
followed, and the meeting terminated by a cordial vote of thanks 
to Mr. for his paper, which was justrated by drawings. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
March 14, 1871. 

OaRLEs B. Vidnorks, Esq, F.R.S., President, in the chair. 

~, THE paper tead was,‘‘ On Phonie Coast Fog-Signals,” by Mr. A. 
Septeley, M. Inst. CLE. zt. i : 
_ The coasts of these islands being liable to fogs did thists, it was 
surprising that the subject of fog-signals, for the guidance and 
warning of the mariner under such circumstances, should have 
received so little attention; and beyond an occasional notice or a 
brief suggestion among scientific journals, there were no traces of 
systematic research and experiment. It was by some supposed 
that great power and long range of sound were not essential to 
fog-signals, inasmuch as it was said fogs usually occurred in com- 
paratively calm weather. This, however. was not the case, so far 
at least as regarded the coasts of Great Britain; for in the years 
1868-69 fogs prevailed on the Yorkshire coast fifty-one times, at 
the entrance of the Bristol Channel 125 times, and near Holyhead 
170 times, with a total duration of 2543, 7133, and 6984 hours 
respectively ; when the strongest winds were from the seaward, 
and varied in force from a mean of 4°55 and a maximum of 8 on 
the eastern coast, to a mean of 4°47 and a maximum of 9 on the 
western coast. But even where fogs were not usually attended 
by high winds the necessity of power and range in fog-signals 
was in no way diminished; fora heavy snow-storm, or thick 
dtiving sleet and rain, which often accompanied a gale of wind, 
were quite as blinding and bewildering as the densest fog. 

In 1863 a committee of the British Association momorialised 
the President of the Board of Trade with a view to induce him 
to instittite 4 connected series of experiments as to the effect of 
fog pdt various sounds. It was then shown that the laws which 
®dverned the action of fogs in deadening sound were at present 
bo imperfectly understood that such a thorough and scientific 
inquiry was much to be desired, and as, in fact, essential to any 
real addition to the knowledge of the subject; without which all 
investigations of isolated cases were little better than a vague 
groping in the dark. It was also pointed out that experiments 
during clear weather could not be accepted as affording satisfactory 
evidence of the value of any signal during fog. 

The general tendency of fog to intercept or modify sound in its 
passage through the air, and the absence of reliable data as to the 
precise conditions which affected or varied the intensity of its 
action in this respect, had led to the suggestion whether water 
might not be employed as a medium for the transmission of fog- 
signals. The experiments of M. Colladon on the Lake of Geneva 
in 1826 were referred to, as well as the recommendations made in 
1851 by Mr. Babbage to the United States Lighthouse Board, and 
Professor Hennessy’s views on the same subject. 

It was stated that the instruments in use for fog-signals were 
gongs, bells, guns, whistles, and trumpets—the two latter sounded 
either by steam or by condensed air—and a detailed description 
was given of these several appliances—whether in use or proposed 
— of the experiments that had been tried to ascertain their 
efficacy. 

In conclusion it was remarked that, upon a review of the various 
fog-signals which had been mentioned, it was found that the 
whistle and the trumpet stood out prominently as regarded power 
and manageableness. Guns, besides their heavy working expenses, 
had the disadvantage of requiring a longer interval between the 
signals, and of entailing continuous work upon the attendant. It 
appeared, therefore, that it was to the improvement and the aug- 
mentation of power of the two former that a more efficient 
instrument must at present be chiefly looked for. Whatever 
might be the fog-signal adopted in practice, power of sound and 
certainty of action were indispensable conditions. Better, it had 
been said, no signal at all, than one that could not be relied upon ; 
and, undoubtedly, if the mariner was led to expect a signal at a 
certain place, and at sufficient range to insure time to act upon 
its warning, it ought to be so heard with unfailing certainty. 
Among existing signals there were some which. i» ordinary fog 
and moderate weather, would fulfil these requirements; but it 
was doubtful how far they would act to windward against a heavy 
gale. The howling of the wind, the groaning and creaking of the 
‘hull and spars, the shock and roar and thunder of the sea, the 
«lrenching, blinding spray, the fierce blast, the thick mist—those 
were the antagonists against which the fog-signal would have to 
try its powers ; and powerful indeed must be its voice if it afforded 
in time a friendly warning. 

There was another point with respect to fog signals, where in 
connection with a lighthouse, which ought "not to be overlooked ; 
namely, the importance of making the character of the sounds, 
and their duration and intervals, correspond with the character 
of the light. The fixed light might be denoted by ¢ontintous 
sound, or better bs a quick succession of sounds; the revolving 
and the flashing light by corresponding blasts; and coloured 
beams alternately with white light by a lower and a higher note 
alternating in a similar manner. 

One difficulty in the way of employing, at rock lighthouses, any 
fog-signal but a bell, or such other instrument as could be sounded 
by the application of simple clockwork, was the unsuitableness of 
such buildings for the reception and working of a steam or caloric 
engine, and the severe labour which would be entailed upon the 
keepers by the use of powerful machinery worked by hand. 
But the author still entertained the opinion, which he formed 
sixteen years ago, that the vast dynamical power afforded 
by the rise and fall of the tide would yet be utilised and 
applied to the compression of air for the purposes of fog-signals 
at such stations. ee 

March 21, 1871, 


CHARLES B, VIGNOLES, Esq., F.R.S., President, in the chair. 
THE first paper read was a ‘Description of a Wrought Iron 
Pier at Clevedon, Somerset,” by Mr. John William Grover 
M. Inst. C.E. , 

In this communication the author stated that the Act for con- 
structing a pier at Clevedon was obtained in the session 1863-4, 
but little was done upon the ground till the spring of 1868, which 
‘was singularly boisterous and unpropitious. The works were 
virtually completed at the end of the same year, and had since 
‘stood well, without material damage. 

The coast of Somersetshire at this spot was composed of dark 
cliffs of magnesian and mountain limestone, of which large frag- 
ments were scattered about the beach, the spaces between them 
‘being filled with soft mud. The site selected for the work was 
tolerably free from these obstructions, being a thin promontory 
‘of rock, level from right to left, and dipping seawards at an angle 
of 12 deg. to8deg. Beyond this came mud 13ft. dee » upon 
boulders and clay. At the head, a ridge of sand 2ft. deep 
‘covered « bed of hard red clay, giving a tolerable bottom. The 
chief difficulty was, however, the great rise and fall of the tide 
viz., 45ft. at springs. As the Bristol Channel was only nine miles 
across at this point, the water acquired the velovity of a mill-race 
on the ebb, or five and a-half miles an hour, Clevedon was also 
ope high seas from er south-west. 

‘The structure comprised, first, an approach of mason . 
wide and 180ft. long, with a falling gradient of 1 in 10. Secondly 
the body of the pier was formed of eight spans of 100ft, each, 
supported upon piers of Barlow rail piles, spreading to a wide 
base at the foot atid clustered at the top. From below the girders 
arched ribs of Barlow rails were connected to the vertical piles 
The main girders of the structure were continuous, 3ft. Gin. deep 
and 800ft. long, the flanges being 1ft. 6in, wide, and all of wrought 
iron. The Barlow rails of the piles weighed 80 Ib. per yard each ; 
they were riveted back to back, and were filled with a preparation 
of coal tar. The main girders were placed 16ft. Gin, apart; the 
seats, which were continuous, rested upon the top flanges, and the 
pier at the parapets was nearly 19ft, wide. The floor was laid 
with close planking 3in. thick, which ran longitudinally, and pre- 
sented, with the camber of 3in. in the middle, an appearance like 
a ship’s deck. The sides or parapets were close ed. low 
low-water mark the Barlow rails were discontinued, and the piles 


consisted of solid stems of wrought iron 5in. in diameter, screwed 
depths varying from 7ft. to 17ft., with cast iron screws 2ft. in 
iameter. 

The pier head was 50ft. long by 40ft wide. From the ground 
line to the deck it was 68ft. high. There were five lower stages 
or landing-decks, 10ft. apart, connected by wide staircases. The 
head was composed of piles of Barlow rails weighing 70 lb. per 
yard each, riveted back to back ; they were connected together 
with rolled oy and were strongly braced by diagonal ties. 
The length of the longest pile was 76ft., and the pier was acces- 
sible at low water of spring ‘iles. One span was tested with a 
central load of forty-two t .is; when the deflection was 1}in. in 
the centre. 

The weight of wrought iron employed was less than 370 tons, and 
of cast iron seven tons. The cost of the works was under £10,000. 
The contractors for the pier were Hamiltons’ Windsor Bridge 
Ironworks Company, of Liverpool, and for the approaches Mr. 
Ambrose Oliver; the works being designed and carried out by 
Messrs. R. J. Ward, M. Inst. C.E., and the author. 





THE PATENT LAW AMENDMENT BILL. 


THE following is an abstract of the contents of the bill intro- 
duced by Mr. Hinde Palmer for the amendment of the laws 
relating to patents for inventions, Section 2 provides for the ap- 
pointment of three special commissioners, in addition to the 
judicial and official persons named in the ‘‘ Patent Law Amend- 
ment Act, 1852.” One of these three persons is to be a barrister 
of not less than five years’ standing as a Queen’s Counsel, and 
the other two are to be “‘ persons of distinguished or well ascer- 
tained ability and experience in chemical and mechanical know- 
ledge respectively.” All the powers at present vested in the 
Commissioners of Patents are to be vested in these three new 
Commissioners, or any two of them, the Queen’s Counsel being 
one ; and the powers and duties of the law officers of the Crown, 
as regards patents, are also to devolve upon them. These Com- 
missioners are to have power to make rules and regulations, sub- 
ject to the approval of the Lord Chancellor or the Master of the 
Rolls, and are to have full jurisdiction in inquiries, investigations, 
and proceedings in granting patente. They shall be able to 
examine witnesses upon oath, and to require the deposit of models 
as they may think fit. An appeal shall lie from their decision to the 
Lord Chancellor by way of petition, Sections 8, 9, 10, 11 relates to 
what are called ‘‘indefeasible patents.” After three years from the 
date of any patent, during which period the invention shall have 
been exclusively and publicly used and enjoyed by the patentee or 
any person claiming through, or at any time after the validity 
of the patent shall have been established in any court of law or 
equity, the patentee or owner’of the patent is to be allowed to have 
his patent registered as an indefeasible patent. Prior to the 
registration, however, cause may be shown against it, subject, as 
before, to appeal to the Lord Chancellor. If no objection be 
shown the patent is to be registered, and thenceforward its validity 
is intended to be indisputable. According to Section 12, reference 
may bemade by the judge in patent suits to the Patent Commissioners, 
and their decision is to be final, unless otherwise directed by the 
judge. Compulsory licensing is provided for by Section 13, the 
terms to be decided by the Commissioners, or by arbitration under 
the ‘*The Common Law Procedure Act, 1854,” and the Com- 
missioners “‘ may make an order for such licenses upon the appli- 
cation in a summary way of the person desiring to obtain the 
same, and upon refusal to obey such order the said letters patent 
shall become void.” Tvrovision is made for the payment of the 
Commissioners and for the compensation to the law officers for 
loss of fees. 

The present fees are to be abolished, and the following substi- 
tuted for them. 


oo? 


On petition for grant of letters patent .. 
On certificate of record of mvution to proceed.. 
On warrant for letters patent .. ee 
On the sealing of letters patent .. ee 
On specification ée ; ee oe ee oe 
On the letters paterit or a diiplicate thereof before the 
end of one calendar month after the expiration of 
every year from the date thereof .. ee 
On certificate of record of notices of objections 
On certificate of every search and inspection... a 
On certificate of entry of assignment or license 
On certificate of assignment or license.. 
On application{for disclaimer .. om 
On Caveat uguinst disclaimer... . 
On office copies of dadtiments fur every 


THE LATE PROFESSOR DE MORGAN. 

Ir is with very great regret that we have to record the death of 
Professor De Morgan, and the loss to England of a truly great man, 
and the greatest of her mathematicians. Mr, De Morgan had for 
more than a year been compelled to relinquish work of all kinds 
through great bodily and mental suffeting, arising from a stroke 
of paralysis and the death of a most attached member of his 
family. Mr. De Morgan died on Saturday, the 18th inst., at his 
residence in Merton-road, Eton Park. He was born at Madura, 
in the presidency of Madras, in 1806, and received his education 
at Trinity College, Cambridge, where he was fourth wrangler in 
the mathematical tripos of 1827. In the following year the 
University of London was founded, and he was called to fill the 
mathematical chair, which he continued to occupy in the same 
institution, under its altered name of University College, London, 
for thirty years. During this long interval he published many 
most important works on mathematical science, first among them 
being his ‘‘ Essay on Probabilities ;” and by the application of this 
branch of mathematics to the principles in operation in the trans- 
action of life assurance he soon gained a position as an actuary 
second to none, Among those of his works treating on astronomy 
is the “‘ Book of Almanacs,” by means of which the almanac for 
any year up to 2000 a.p. can be found. Of educational works he 
published treatises on the *‘ Differential and Integral Calculus, 
**Spherical Tigonometry,” and a ‘‘ Manual of Arithmetic,” which 
for beauty of method and clearness of demonstration stands un- 
rivalled in excellence. In metaphysics he occupied a foremost 
place, and will be remembered for his controversy with Sir Wil- 
liam Hamilton, and his valuable work on ‘‘Logic.” During his 
last years he.published, from time to time, chapters of his famous 
“* Budget of Paradoxes,” in which he held up the circle squarers 
and other unlucky speculators in false scientific views to public 
ridicule with a satire as brilliant as it was severe. He was a 
Fellow of the Astronomical Society, and for many years held the 
mmgepee of secretary to the society, but never became a 
Fellow of the Royal Society. This good man was known where- 
ever mathematical science is studied, and in his death a world 
bounded only by this condition has sustained a great loss. | 


- on 


to tO 8S tS to | 


Ree eR 
ecococon 


coco 


- oe 


Swanscocrta 
coocooVvuresce 
tweoecooscoso 


ninety words 











Mytz’s Meta Company.—This company shows a good balance- 
sheet for the year. The concern has been in no way crippled by 
having adopted the bold course of returning £65,000 of capital to 
the shareholders. Indeed, notwithstanding this fact, and notwith- 
standing, further, the depression in the shipping trade, in conse- 
quence of the continental war, they are able to declare a larger 


‘HE PATENT FOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 
Grants and Dates of Provisional Protection for Six Monthe. 
527. Joun Patrerson, Impr in hinery for 

beetling woven fabrics and fibrous or other materials.” 


530. JonaNNES Herwrica Lupwic THeopor Porter, Regent-street, 
mdon, “Improvements in sewing machines.”. 





W. a" “T . 


—A communicatiom 
from Pollack, Schmidt, and Co., Hamburgh, Germany.—27th February, 
1871. 

538. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, “ Improved 
sand glass, or emery paper, or emery cloth.”—-A communication from: 
George Carpenter T. 2 Worcester, Massachusetts, U.S., and Jacob 
Henry Armbruster, adelphia, Pennsylvania, U.S. 

634. SamueL Witson, Manchester, ‘‘ Improvements in braces or sus- 

ders, belts, straps, and other similar articles of wearing _— ” 

538, SamveL Tuomas, jun., and Wiiuam Guise, Redditch, Worcester- 
shire, ‘‘ Improvements in needles and their envelopes, wrappers, and 
cases.” 


539. Cart Epvarp Scawartz and Cart Ricnarp Scawartz, Waterloo- 
toad, Lambeth, Surrey, “Improvements in the construction of the 
nictal frames of purses, porte-monnaies, leather and carpet bags, cigar 
cases, and other analogous articles.” 

540. George Hasevtine, Southampton-buildings, London, “ An improved 
photo-electrotyping process, and stopping-out plate to be used therefor, 
and for other similar rposes.”—A communication from illiam 
Augustus Leggs, Montreal, Canada. 

541. James Rennie, Dumfries, N.B., “‘Improvements in furnaces for 

heating, evaporating, and boiling liquids, and for the generation of 
steam.”—28th February, 1871. 

542. Jonn McoNavcnt and Wiiiiam McNaveat, jun., St. George’s: 
Foundry, Rochdale, L hire, ‘‘Improvements in machinery or 
apparatus for washing and drying wool and other fibrous materials.” 

544. Georce Wituiam Dogc, Altrincham, Cheshire, ‘“‘An improved 
apparatus for communicating rotary motion to shafts by manual 
labour.” 

546. Ropert Mupce Marcnant, Kirby-street, Hatton-garden, London, 
“Improvements applicable to steam and other motive power 
engines.” 

548. Wrest Wricnt, Duke-street, Westminster, ‘‘ Improvements in 
making roads, streets, causeways, tramways, paths, and also pavements. 
for yards, courts, and other places.” : 

550. Henry Huon Wippe.., Exeter, Devonshire, ‘‘ Improvements in con~ 
vertible school desks and seats.”—1st March, 1871. 

3087. Georce HasELTine, Southampton-buildings, London, ‘‘Improve~ 
ments in the manufacture of iron und steel, and castings of the same, 
and in apparatus employed therefor.”—A communication from Johm 

Ware, Middleton, Philadelphia, Pennsylvania, U.S.—24th November,, 

187; 





70. 

91. Samvet Suirn, Liverpool, ‘‘An improved mode of and apparatus for- 
cleaning chimneys.”—13th January, 1871. 

97. Joun SNowDon, Saxton-street, New Brompton, Kent, ‘‘ Improvements: 
in tools, cutters, and holders therefor, and in other apparatus employed 
in drilling, boring, faeing, recessing, turning, and cutting.”—1l4th 
January, 1871. : 

149. Witttam Roxryson, Old Bailey, London, “‘Improvements in the: 
puddling of iron.”—20th January, 1871. A 

203. Moses Morris, Swinton, near Manchester, ‘Certain improvements 
in looms for weaving.” —26th January, 1871. 

223. Henry Bessemer, Queen-street-place, Cannon-street, London, “ Im- 
provements in the means and apparatus employed in discharging 
marine artillery.”—27th January, 1871. - 

245. Wiiuiam LorBerG, Cricklewood, Middlesex, ‘‘ Improvements in the 
manufacture of soap.” —30th January, 1871. : 

267. Tuomas Apams, Little Tower-street, London, ‘‘ An improved kind of 
envelope or wrapper for the transmission of patterns or samples by 

st.” : 

275. Henry WiiL1am Dyer, Bristol, ‘‘ Improved apparatus to be used in 
fixing chairs on railway or tramway sleepers.”—lst February, 1871. 

302. Joun WakerieLD CuamBers, Wimbledon, Surrey, and FREDERICK 
Even Etton, Wandsworth, Surrey, ‘“ Improvements in the manufacture 
of artificial fuel.”—4th February, 1871. : i 

325. Aucustus Moran, Brooklyn, New York, U.S., “Improvements in 
machinery for manufacturing bricks.”—8¢th February, 1871. 

220. Witt1am RoperT Lake, Southampton-buildings, London, “ Im- 

provements in wire fabrics chiefly designed for mattresses, bedsteads, 
and cottches.”—A communication from Samuel Rogers, New York, U.S. 

343. Wittiam Know es, Bolton, Lancashire, ‘‘Improvements in appa- 
ratus for lubricating axles and journals.” —9th February, 1871. 

345. RowLanD SmiTH, Bond Mills, Stonehouse, Gloucestershire, “‘Im- 
provements in apparatus for dressing or raising the nap of woollen 
cloth.” a 

oft Harry Herpert Cocurane, The Grange, Stourbridge, Worcester- 
shire, “ Improvements in machinery or apparatus for working switches. 
and signals on railways.”—10th February, 1871. 

389. ADAM Lees CocARANE, ‘ARCHIBALD CocHRANE, and Watrer Cocu- 
RANE, Netherdale Mills, Galashiels, Selkirk, N.B., “ Improvements in. 
treating wool and woollen goods and other fabrics, and in the means; 
employed therefor.”—15th February, 1871. a 

395. ton WituiamM Beastey, Greyhound Cottage, Lea Bridge-road, 
Essex, “‘ An improved ball valve or tap for regulating the supply of 
liquids, water, steam, gas, or other fluids.” i. y 

409. James TerENCE Fitz-Mavrice, Fowey, Cornwall, Improvements im 
breech-loading guns, and in cartridges for the same.”—l6th February, 

71. 

as. Grorce Mevce Hamner, St. Martin’s-lane, Charing Cross, London, 
“Improvements in the construction of school furniture, and applicable 

her purposes.” : 

a. Jou Gennes, New Broad-street, London, ‘‘ Improvements in ma- 
chinery for separating or detaching the cotton fibre from the seed of 
the cotton plant.”— Partly a communication from George Feddes 
Forbes, Bombay.—17th February, 1871. a“ ’ 

445. CHARLES JULIUS Batt, Newgate-street, London, ‘‘ Improvements in 
apparatus for raising, lowering, and fixing rock drills, and other similar 
mining, tunnelling, and quarrying implements in mines, tunnels, 
quarries, or harbours and docks.”—21st February, 1871. F 

463. Hrram Saunpers, Suuthampton-buildings, “‘ Improvements in track 
clenrers for tramways or railways.”—22nd February, 1871. 

481. Tsomas ATKINSON, Leeds, Yorkshire, “‘ Improvements in the con- 
struction of steam cultivating machinery.”—23rd February, 1871. 

489. WILLIAM JACKSON, eg , Norfolk, “‘ Impro entsin eq 

umps.”—24th February, 1871. ; 

sol. GEORGE Gore, Whitnash, Warwickshire, “‘ Improved means or appa- 
ratus for guiding, breaking, and ej the wheels of tramway cars 
and other vehicles, and the method of fixing and acting upon the 

ame.” 

507. JOuN More Dovetas, Fenchurch-street, London, “Improvements 
in the manufacture of oils, tallow, soap, and other similar products. 

514. ARTHUR LLovp, St. Paul’s-road, Camden Town, London, “ Improve- 
ments in farinaceous food and baking powders. ”—25th February, 1871. 

547. Jonn ALEXANDER Baxter, Belfast, Antrim, Ireland, ‘‘ Improvements 
n railway brakes.” od 

mn ey Rozert Lake, Southampton-buildings, London, “ An im- 
proved apparatus for regulating the pressure of steam in drying 
cylinders and_other vessels used for similar purposes.”—-A communi- 
cation from Beniah Fitts, Worcester, Massachusetts, U.8.—lst March, 
1871. 

552. WitLiaM Wasrewera Samira, Newcastle-on-Tyne, ‘‘ Improvements in 
he construction of anchors.” , 

554. Tuomas RoperT Hay Fisken, Leeds, Yorkshire, “Imyp~>~e ents 
in windlasses for steam cultivation and machinery conneév.cd Lucre- 
with.” 

556. JAMes BANNEHR, Great Queen-street, Westminster, and Hewry 
Matruews, Gower-street, ee ~ Oe in treating coal for 
the manufacture of and fuel therefrom. 

557. CONSTANTINE DE t-. ize-road, St.. John’s-wood, London, and 
Epwarp Crappock, Hun on-street, Barnsbury, London, “ Im- 

hinery for the expressing of oils and other 


ro ts in 
iquids.” 


558. JosHua 
: Rg tg red _ 
559. Ricuarp Wape Boyp, Ne > i 
proved safety valve for preven explosion in boilers.” 
560. RicHARD HeBeR RapDrorb, Sheffield, “Improvements in rolling 
rails, bars, angles, beams, girders, plates, and other like articles of 
metals.” 
iron, steel, or other —_ a ee ee 


BETTELEY, , 
pe re of anchors, chain cables, and chains for sustaining 





_ 
‘ium 








Maxriretp and Joun MaxrFIELp, 7 Sheffield, 


manufacture of spoons and forks.” 
Stans, London, ‘‘ A new or im- 





dividend this year than last. The profits of the twelve t 
have been £28,000. ‘This sum, supplemented by over £1700, 
brought from last year, ives the directors a disposable balance of 
9, An interim 5 per cent. dividend on the 30th of June 
disposed of £6094 13s, 9d.; the directors now propose tO write off 
£8000 from the stock fluctuation suspense account, to set aside 
£4000 to cover bad del yts and probable liabilities, write off £1000 
from plant and machi: jery, and to pay a dividend on the present 
capital at the rate of 10 per cent. per annum, free of income-ta: 
for the half year endi mg the 31st of December last, which will 
absorb £8938 17s, 6d. , and leave a balance to carry forward of 





£1731 3p, 1d. 


» 
Fg et Buxrow, Earlestown, Newton-le-Willows, Lancashire, ‘‘Im- 
provements in rails and chairs for railways.” 
565. Perer PeNNn-GaSKELL, Sussex-square, Hyde Park, London, ‘‘Im- 
provements in apparatus for cutting drains or trenches.”—2nd March, 
ioe neta Epwarp Gepog, Wellington-street, Strand, London, ‘Im- 
provements in machinery or apparatus for manufacturing ostrich and 
other feathers.”—A communication from Adolphe Von Conring and 
, Berlin, P. 


il Voi 
al four Riccs and James BaiLtey, Whitecross-street, London, “Im- 
manipulation 





provements in apparatus employed in the production and 
of atrated waters.” 





. 





_ Marcu 24, 1871. 
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‘569. Toomas Rowatt, jun., Edinburgh, Midlothian, N.B., “Improve- 
‘ments in lamps for burning paraffin or petroleum oils, or other like 
hydrocarbon fluids.” 

‘570. Jonn Bensamin Stoner, Buckingham-street, Strand, London, ‘‘A 
mew or improved suit or dress and fittings for saving life in water.” 
‘57%. Wittiam Rockuirr, Stoke-upon-Trent, Staffordshire, ‘‘ Improve- 
ments in the reversing link motion for locomotive and other 

engines.” 

572. Cuares Forster CoTrrritt and GeorcEe Bippte, Cannock, Stafford- 
shire, “‘ Improvements in attaching taps or stopcocks to water, gas, 
steam, and other pipes for making connections therewith, and in appa- 
ratus to be employed for that purpose.” 

“573. Henry Witiatt, Roserrt Gee, and Jonn Goss, New Basford, 
Nottinghamshire, “‘ Improvements in machinery or apparatus employed 
in the manufacture of looped or knitted fabrics.” 

575. Rates Moore, Glasgow, Lanarkshire, N.B., ‘ Improvements in the 
manufacture of sugar and in apparatus therefor.”—A communication 
from Claus Spreckles, San Francisco, California. 

576. Jonn Donkey, Adelaide Villas, Park-road, Teddington, Middlesex, 
“Improvements in sewers and the treatment and distribution of 
sewage manure.” 

577. Georoe WittiamM Carr. Grorce ButTrerwortu, and Jonn Hamer, 
Beeston-hill, Leeds, Yorkshire, “‘ Improvements in printing felted and 
textile fabrics suitable for carpeting, and in the machinery or appa- 
rabus to be employed therein.” 

578. ‘Gromce Hase_tine, Southampton-buildings, London, “ Improve- 
ments in flexible shafting and apparatus connected therewith for 
‘transmitting power.”—A communication from James Beall Morrison, 
St. Louis, Missouri, U.8.—3rd March, 1871. 

580. Joun Butter Bowyarp, High Holborn, London, “ Improved appa- 
ratus to be used ém connection with portfolio stands.” 

562, Henry Martyn Kennarp, Viaduct Works, Crumlin, Monmouthshire, 
** Improvements in the construction of bridges, viaducts, piers, jetties, 
and such like structures.” 

583. Mattraew Pearson GALLoway, Leith, Edinburgh, N.B., “ Improve- 
ments im the construction and arrangement of the parts of tube 
cleaners ” 

584. Bristow Hont, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in washing wool or other textile materials or fabrics, and in apparatus 
to be employed for such purpose.”—A communication from Auguste 
Péron-Flament, Roubaix, France, 

585. Matrnew Pavut and ANDREW Pavt, Dumbarton, N.B., ‘‘ Improve- 
ments in and connected with ships’ windlasses.” 

586. Josern Wirkes, Pelsall Foundry, near Wallsall, Staffordshire, ‘‘ Im- 
provements in wheels and axles for pit tubs, mineral or ballast 
wagons.” 

687. Georce Tomiinson Bovusrietp, Loughborough Park, Brixton, 
“Improvements in lamp wicks.”—A communication from Henry 
Orrin Whipple, New York, U.S. 

588. Joun Heap and Jonn Ropert Jerreries, Ipswich, Suffolk, “ Im- 
provements in implements for cultivating land.” 

589. Joun Carter Ramsven, Halifax, Yorkshire, ‘‘Improvements in 
looms for weaving.” —4th March, 1871. 

592. Epwarp Davies, Liverpool, “Improvements in the construction of 
railway chairs.” 

593. Witt1am Howartn and Rosert CtayTon, Bradford, ‘‘ Improvements 
ix or applicable to looms for weaving.” 

694. Cuarces Stewart, Manchester, and Ricnarp Bonp, Newton Heath, 
near Manchester, ‘‘ Improvements in self-acting temples for looms.” 
4385. ARNOLD Bupenperc, Lower King-street, Manchester, ‘‘ Improve- 
ments in pumps.”--A communication from Heinrich Ehrhard, Chem- 

nitz, Saxony. 

‘596. Jonn Hortox, Hagley-road, Edgbaston, Warwickshire, ‘‘ Improve- 

. ments in gaseliers, sliding gas pendants, and sliding gas brackets.” 

598. Cart JoHann LAvuRENTZ Lerr.er, Sheffield, ‘‘ Improvements in the 
manufacture of spiegeleisen.’ 

600. Davip Brower Tuompson, Brooklyn, New York, U.S., “ Improve- 
ments in machinery for distributing type.” 

602. Wituiam Ropert Lake, Southampton-buildings, London, “ An 
improved combined safety valve and whistle.”—A communication from 
Gilbert H. Clemens, Chicago, Illinois, U.8.-—6th March, 1871. 

604 JoHn Hotmes Wrenca, Gray’s-inn-road, London, ‘‘ Improvements 
in mechanical slides for magic lanterns.” 

608. Epwarp Tuomas HucHes, Chancery-lane, London, “ Improvements 
in the manufacture of boxes, cartyidge cases, and other similar 
articles." A communication from Charles Stark Wells, Springfield, 
Hampden, Massachusetts, U.S. 

610. ALrrep Vincent Newton, Chancery-lane, Loudon, ‘‘ An improved 
mode ef and apparatus for arresting the motion of railroad trains.”—A 
commranication from Frederick Rudolph Schettler, New York, U.S.— 
7th March, 1871. 

642. Bowarp Davies and Epwarp Hurcurnson, Liverpool, “ Improve- 
ments in hydraulic machines to be applied as a motive-power.” 

@15. CHARLES Parkinson and Bopert Henry Lorp, Bolton, Lancashire, 
“‘{mprovements in carding engines.” 

#14. Jonn Kent, Nottingham, “ Improvements in brushes.” 

G16. Coartes Rosert Western, Victoria Works, Belvedere-road, 
Lambeth, Surrey, “‘ Improvements in and in machinery for the manu- 
facture of boxes or receptacles for matches or other articles, and in 
machinery for turning rods of w: for the manufacture of such boxes 
or receptacles, or for other purposes,” 

618. Joun Harocreaves and WitttaAm Rostron, Bolton, Lancashire, 
“Improvements in apparatus for the prevention of accidents upon 
railways.” 

(620. James Stariey, Coventry, Warwickshire, ‘‘ Improvements in the 
construction of sewing machines.” 

622. Bensamin Josepu Epwarps, The Grove, Hackney, London, “ Im- 
provements in apparatus for taking photographic pictures.”—8¢th March, 


1871. 


Inventions Protected for Six Months on the Deposits of 
Complete Specification. 
617. Roperr Jonnson, Houghton-place, Bradford, Yorkshire, ‘‘ Improve- 
ments in steering anc manceuvring ships.”--8th March, 1871. 
643. Ropert Broven, Norfolk-street, Sunderland, Durham, and CHARLES 
_— Sunderland, Durham, “ Improvements in steam boilers.”—10th 
‘arch, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


856. Epwarp Kenwortay Dutrox, Joun Hotme, and Hexry Hoime, 
Manchester, “‘ Sewing machines.”—13th March, 1868. 

1042. James Lyaui, New York, U.S., “‘ Looms for weaving.”—26th March, 
1868. 


871. Wituiam Betinovse, jun., and Richarp AsHwoRTH, Manchester, 
“Carding es.”—14th March, 1868. 

965. Henry Bessruer, Queen-street-place, Cannon-street, London, ‘Iron 
and steel.”—2lst March, 1868. 

967. Hewry Bessemer, Queen-street-place, Caunon street, London, “Iron 
and steel.”—2lst March, 1868. 

1009. ALEXANDER McGvasaan, Coal-yard, Drury-lane, London, and Jony 
Henpry, Arlington-street, New North-road, London, “ Fermented 
liquors.”—25th March, 1868. 

1058. James Grarron Jones, Blaina Ironworks, near Newport, Monmouth- 
shire, ‘‘ Hauling minerals in mines, &c.”— 27th March, 1868, 

1095. Henry Bessemer, Queen-street-place, Cannon-street, London, “Iron 
and steel.”—31st March, 1868. 

907. Joskrn THompson, Manor House, Camberwell-road, Surrey, and 
Joun Tsompson, Camberwell-green, Surrey, “ Shaping wood.”—17th 
March, 1868. 

916. Weitiam Ciarke, Gateshead, Durham, and Epmunp WALKER, Poplar, 
London, ‘‘ Capstans.”—18th March, 1868. 

1032. Taomas Berrney, Manchester, “‘ Paper-cutting machines, &c.”— 
26th March, 1868. 

913. James Mittar Urp, Glasgow, Lanarkshire, N.B., “‘ Lifting the 
driving wheels of locomotives off the rails either when running or 
stationary.”—18th March, 1868. 

914. Wiiu1aM Smate, Oxford-road Mills, Macclesfield, Cheshire, ‘‘ Figure 
weaving.” —18th March, 1868. 

935. Georce Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Combing 
cotton, &c.”—19th March, 1868. 

943. HumpHReEY CHAMBERLAIN and Joun Craven, Wakefield, Yorkshire, 
% eee WA hbrage ie Rang ae | F ~*~ London, 
“ Burning an i ric me, &c.”—19¢ larch, 1868. 

976. JuLius eeuana, Poonkiet-cn thodicine, Prussia, ‘‘ Gas burners.”— 
23rd March, 1868. 


Patent on which the Stamp Duty of £100 has been Paid. 


711. James REILLy, Barrack-street, Hulme, Manchester, ‘‘ Chairs, tables, 
couches, sofas, &c.”—-2lst March, 1864. 








. Notices of Intention to Proceed with Patents. 
2940. James } ene New York, U.S., “ Refining cast iron for foundry 


urposes, &c. 
opt. Witiiam Tomas, Luddenden, and W1r.t1amM Rotuwe.t, Luddenden- 
Foot, ‘‘ Washing and scouring wool, &c.”—8th November, 1870, 
2958, Wittram Henry Gittins, Liverpool, “ Turning, ig, and screen- 
ing wheat, &c.” 
2960. Tuomas Georcr WEBB, Manchester, “ Articles of pressed glass.”— 
10th November, 1870. 


964. Wirtram Epwarp GepGe, Wellington-street, Strand, London, 
“ for work.”—A communication from 
Jean Baptiste Hi jerre. 


2970. StepHen TUDDENHAM and ALexanpEeR Rozvert Eyre, Lower Marsh, 
Lambeth, Surrey, ‘‘ Ornamenting glass, &c.” 

2971. Freperick Brampton, Birmingham, “Portfolios for holding or 
filing music, &c.”—11th November, 1870. 

2975. AUGUSTE FERDINAND DE Hemptinne, Brussels, Brabant, ‘‘ Concen- 
trating sulphuric acid.”- 12th November, 1870. 

2981. Ricnarp Hitt, ALBERT Thomas Warp, and Cart Frieprica CLavs, 
Middlesbrough-on-Tees, ‘* Wire.” 

2982. Wittiam THomas Toncue, Wolverhampton, “ Lamps for railway 
carriages, &c.” 

2984. Witt1aM Orp, Portsea, “ Rivets.” 

2985. Grorce Epmunp DonistHorre, Queen’s-square, Leeds, ‘‘ Regi-ter- 
ing the distance and number of passengers carried in public carriages.” 
—4th November, 1870. 

2993. Tuomas Hitcucock, Stamford, ‘‘ Motive power.”—15th November, 
1870. 


2994. THomas WILLIAMSON, Stalybridge, ‘‘ Indicators for steam engines.” 
3004. Joun Carrer, Birmingham, ‘Scissors, shears, &c.”—-16th November, 


1870. 

3022. Taomas Drummond, Bow-street, London, ‘' Exhibiting advertise- 
ments.” 

3025. Tuomas Mitts, Ashmead-road, Deptford, and Wittiam Bryce, 
London, ‘“‘ Steam generators.” —18th November, 1870. 

3035. Georce Matruew Fevton, Well-street, London, “Shirt collars.”— 
19th November, 1870. 

3038. Jonny CuarRLes Epwarps and Joun Tart, Manchester, “ Preparing 
and washing wool, &c.” 


bearing to a tool, the head being connected by a universal or 4 comm 

hinge toa sleeve which envelopes the extremity of the sleeve before 
mentioned, and admits of turning thereupon, so that the tool can be ad- 
justed to any desired angle with the sleeve, and the latter may be freely 


| turned when in use; Fourthly, in combining with the flexible shaft a 





parallel bracket which admits of swinging to the right or left of vertical 
adjustment, or of extension or conttaction; a tray for operating tools 
| being supported upon the bracket and maiiitaining its horizontal positivit 
during all of these movements.—Not proceeded with. 
—. J. B. Root, New York, U.S., ‘‘ Steam boilers.”—Dated 3rd September, 
870. 

This consists, First, in the water tubes of a boiler with a slip joint at 
their ends. Secondly, in constructing water-tube boilers with ceaanbored 
heads composed of independent uptakes. which admit of the withdrawal 
and insertion of the water tubes through the same, such uptakes being 
provided or formed at their ends with cross-pipes or passages, and secured 
or held together. 

24 a S. Merevita, Tipton, “ Puddling furnaces."—Dated 3rd September, 
S70. 

The inventor constructs the side and bottom plates in the ordinary 
manner, and underneath the bottom plates be constructs a shallow 
trough or vessel, or bosh, of somewhat larger size than the bed of the 
furnace, the upper edge of the trough being on the same level as, or a 
little below, the upper surfaces of the bottom plates. The top edge of 
the trough is bevelled on its inner side, and itis made of cast iron in two 
or more pieces connected together by screw bolts or nuts. It is provided 





3040. Vira. pe Tivo.t, Gresham Park, Brixton, “ Ship signals."—A com- 
munication frum Signor Augusto Guattari. 

3049. ALFRED VincenT Newton, Chancery-lane, London, ‘ Condensers 
for steam pumps.”--\ communication from William Craig and Henry 
Lefferts Brevoort.—21st November, 1870. 

3064. ALFRED VINCENT NewTon, Chancery-lane, London, ‘‘ Securing screw 
nuts and keys or wedges.”—A communication from Alexander Camp- | 
bell.—23rd November, 1870. | 

3075. Henry Henson Henson, Lawrence 
“* Fences, paling, &c.”—24th November, 1870. 

3154. ALexanpeR MELVILLE CLARK, Chancery-lane, London, “‘ Revolving | 
fire-arms.”—A communication from Charles John Linberg and William | 
John Phillips.—1lst December, 1870. 

$214. ALEXANDER Metvitte Ciark, Chancery-lane, London. “ Life- 
preserving clothing.”—A communication from Clark Spencer Merriman. | 
—Tth December, 1870. 

3321. Lovis Mariotti, Sursée, Lucerne, Switzerland, “ Preserving meat 
and fish.” 

3328. Jacop GeoGHEeGaAN WILLANS, St. Stephen’s-crescent, Paddington, 
London, “‘ Furnaces.”—20th December, 1870. j 

3330, Wituiam Peck Taytor, Camberwell, Surrey, “Curing smoky 
chimneys.”—2lst December, 1870. 

3354. Wittiam Tuomas Watts and Danie Josepn FLeetwoop, Birming- 

m, “‘ Hollow vessels, &c.”—22nd December, 1870. 

3359. Ropert Watts and Joun SHakespeare Manton, Birmingham, 
“Covered buttons.”—23rd December, 1870. 

90. Samvet Brotuers Darwin, Shrewsbury, “Manufacturing gas.”—13th 
January, 1871. 

176. Epwarp Mapce, Swansea, “‘ Creating and maintaining a circulation 
of liquids in chemical manufactures.”—A communication from Edward 
Ffrench.— 23rd January, 1871. 

195. Tuomas WHITEHEAD, Holbeck, ‘‘ Combing wool, cotton, flax, &c.”— 
25th January, 1871. 

223. Henry Bessemer, Queen-street-place, Cannon-street, London, “ Dis- 
charging marine artillery.”—27th January, 1871. 

320. GeorGe Ramsay Hay, Glasgow, N.B., “ Dressing millstones.”—7th 
February, 1871. 

325. Aveustvs Moranp, Leeds, “ Bricks.”—Sth February, 1871. 

$44. Daniet Apamson, Newton Moor Ironworks, Newton Moor, near 
Hyde, ‘‘ Steam boilers.” —9th February, 1871. 

366. ArTHUR CLEGG, Finsbury-place, St. Luke's, London, “ Sewing 
machines.”—l4th February, 1871. 

427. Davip Sairu, Sedgley, ** Railway rails.” 

431. Jonn Gorpox, New Broad-street, London, “ Separating or detaching 
the cotton fibre from the seed of the cotton plant.”—Partly a communi- | 
cation from George Feddes Forbes. —17th February, 1871. 

443. Georce Eve .eion, Asylum-road, Peckham, Surrey, “ Purifying 

gas.”"—2lst February, 1871. 

458. Samver Cunurre Lister, Bradford, “ Looms.” 

463. Hiram Saunpers, Southampton-buildings, London, ‘‘ Track clearers 
for tramways or railways.”—22ad February, 1871. 

480. Tuomas WuiteneaD, Holbeck, “Combing wool, cotton, flax, &¢.”— 
23rd February, 1871. 

558. Josavua Maxrrecp and Jonn Maxriecp, Arundel-strect, ‘‘ Spoons 
and forks.”—2nd March, 1871. | 

588. Jounn Heap and Joan Rosert Jerreries, Ipswich, “ Agricultural 
implements.”—4th March, 1871. 

643. Ropert Broven, Norfolk-street, Sunderland, and Cuarcies Mace, 

Lambton Office, Sunderland, ‘* Steam boilers.”—10¢h March, 1871. 


All — having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application | 
at the office of the Commissioners of Patents, within fourteen days of its | 
date. 


List of Specifications published during the Week ending | 
18th March, 1871. 

1918, 8d.; 2026, 10d.; 2035, 1s; 2050, Sd.; 2054, Sd.; 2058, Sd.; 2060, 
1s. 10d.; 2076, 6d.; 2079, Sd.; 2088, 1s. td.; 2099, 1s. 2d.; 2102, #8.; 2103, 
8d.; 2104, 1s. 4d.; 2107, 1s.; 2113, 1s.; 2115, 8d.; 2117, 8d.; 2118, 10d.; 212), 

; 2129, 6d.; 2132, 10d.; 2139, 6d.; 2144. Sd.; 2146, 8J.; 2147, 
2150, 10d.; 2152, 4d.; 2161, 104.; 2165, 8d.; 2166, Sd.; 2168, 

d.; 2178, 10d.; 2188, 8d.; 2192, 4d.; 2193, 4d.; 2195, 4d.; 2199, 4d. 
4d.; 2203, 4d.; 2204, 44.; 2206, 4d.; 2209, 4d.; 2210, 4d.; 2211, 4d.; 22 
2 18, 4d.; 2219, Sd.; 2222, 4d ; 2223, 4d., 2231, 4d 
q 2240, 4d.; 2241, 4d.; 2245, 4d.; 2247, 41. 
2334, 1s. 8d.; 2891, Is. 2d.; 3117, 8d. 
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4d.; 2251, 4d.; 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, 4 Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty's Commissioners of Patents, | 


Class 1.—PRIME MOVERS. | 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

380. W. R. Oswacp and W. K. Swapp ie, Sunderland, “‘ Steam engines.” — 

Dated 31st August, 1870. 

The inventors cause the water from the condenser to be injected 
amongst the exhaust steam from the engine, and the water thus heated 
is led away to be forced into the boiler. The water from the condenser is 
caused to be pumped up into a cistern or reservoir, and from the bottom 
of this cistern it is conducted by pipes amongst the exhaust steam of | 
the engines. The inlet to each of these pipes is fitted with a valve, the | 
opening and closing of which is so controlled that a small quantity of | 
water shall always be retained in the cistern. When the valve is raised | 
the vacuum in the t draws water from the cistern, and the water, | 
falling or forced in a shower into the exhaust pipe, is heated by the steam 
; passing from the cylinders. A cistern or reservoir is provided for the 
| heated water to collect in, from which it is led away and pumped into 
| the steam boiler. Provision is made for preventing the spray of water 
| which is injected into the exhaust pipes from being carried over with 
| the steam into the surface condensers. Provision may also be made for 
' causing the water from the d to be pumped directly from the 
ee: to the boiler in case the feed water heated should require 
repair. 

2383. I. Baces, High Holborn, “ Steam engines.” —Dated 1st September, 1870. 

This consists in applying the power of steam or gas directly or in- 
directly to a screw or screws, or to a curved inclined surface or surfaces 
|of any description, to uce circular motion. The main or other shaft 
of the engine is furni with a screw upon its periphery, and a roller 
or inclined surface, actuated by steam or gas, presses upon the tread of 
'the screw and causes its revolution, A right and left-handed screw are 
|placed on the same axis to produce a continued uniformity of motion 
from a reciprocating force. Or the shaft may be worked by a single 
.screw through the medium of two inclined planes or surfaces placed on 
{0 jite sides of the shaft, and alternately pressing or rolling thereon 
it rough the di of suitabl bhinery.—Not proceeded with. 
|2409. J. B. Morrison, St. Louis, U.S., ‘ Flexible shafting.”—Dated 3rd 
; September, 1870, 
| This consists, First, in a flexible shaft by which motion is conveyed 
\from a statio rotating shaft or head to a drill, burr, or other tool, 














‘enabling the tool to be applied to any object within its 4 ; Secondly, 
lof a sleeve enve! a of the flexible shaft and extending a 
greater or less toward the fixed end of the , the sleeve 
oes pene to the enclosed part of the shaft in most cases 

the tool; Thirdly, in an adjustable head or socket which gives journal 





| with tine holes inclined towards the side plates. Water is suppliec 


| the lamp iron at the point where the shaped clip commences. 


with ribs or projections for supporting the bottom plates, the ends of 
these bottom plates resting upon flanges or bearing-plates, along the out- 
side of which, and near the top thereof is a horizontal water-pipe ur tube 
running around the furnace. The inner side of this pipe or tube is ~~ 

i to the 
water-pipe and passes out at the small holes and falls upon the outside of 
the plates and runs downand cools them. The water from the side plates 
is received in the trough or bosh under the bed or bottom plates of the 
furnace. The trough is provided with an overflow pipe, opening at a 


| level a little above the under surfaces of the bottom plates, at which level 


the water is maintained. 





Class 2.- TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


| 2385. D. R. Prarr, Worcester, U.S., “ Permanent way.”—Dated 1st Septem 


ber, 1870. 

The web of the rail may be formed with rectangular longitudinal ribs or 
projections on both sides, or it may have a projection on one side and a 
groove or depression on the other side, and there may be one, two, or 
more of such projections or grooves, or both the edges of the same being 


| either rectangular, inclined, or curved. The fish-plates, which the 


inventor uses in combination with the aforesaid rails, are formed with 


| longitudinal projections and grooves to fit the projections or depressions 


of the rail, and this method of construction may be applied to fish-plates 

which only cover the web or intermediate portion of the rail, or to fish- 

plates which are extended to cover the sides, or both the sides and bottom 

of the rail —Not proceeded with. 

2390. J. Mansnat and H. J. Harman, Manchester, “‘ Railway chairs.”— 
Dated 2nd September, 1870. 

This consists in the application of a safety key forthe prevention of the 
displacement of the key or wedge used for fixing the rails in the chair. 
This safety key is made to fit into a slot in the side of the chair, and has 
a smooth or other surfaced end fitting into a similarly surfaced slot in the 
key or wedge, and it is held in position by an iron pin or screw passing 
through the safety key and chair into the sleeper. The key or wedge 
used for fastening the rails in the chair may be made of wood or iron, the 
safety key being applicable to both. 


| 2405. J. Neave and J. B. Fexsy, Birmingham, ‘‘ Carriage lamps.”—Daied 


31d September, 1870. 

The inventors form upon and surrounding the barrel of the lamp, at or 
near its junction with the latter, a collar, made by preference of brass of 
suitable depth and thickness, sc as to fit into a correspondingly shaped 
adjustable clip and lamp iron. A gripping or tightening action is 
effected thus. The forward end of the lamp iron is formed into a clip or 
adjustable collar, of the shape of and to receive the collar. ‘The free end 
of the clip is made with a square shoulder to fit against a similar part on 
The free 
end of the clip or adjustable collar, and the squared boss of the lamp iron, 
are formed to receive an adjusting screw provided with a thumb 
piece at one end and a stop at the other end; the free end of the clip 
works loose upon the screw, the square shoulder or boss being tapped to 
receive the screw. 

2416. W. Waker, Manchester, “Propellers, dc.”—Dated 6th September,1870. 

This consists in employing one or more blades of peculiar form and 
rapidly increasing pitch, affixed tu a shaft or spindle by means of a 
hollow boss of a spherical, spheroidal, or other similar shape, and surround- 
ing the whole with a hollow case of similar or corresponding shape, 
either attached to the outer edges of the blades so as to revolve with 
them, or such hollow case may be fixed independeutly so as not to revolve, 
which, in the case of a ship or boat, must be to the vessel itself.—Not pro- 
ceeded with. 


Class 3,—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2386. A. Turner, Leicester, ‘‘ Printing carpet yarns.”—Dated 1st September, 

1870. 

The roller is made of metal instead of wood, and its periphery or 
circumference, which takes takes up the colour from the colour box in 
which it is mounted, is made concave, so as to hold the colour in the 
centre and prevent it from being deposited in ridges at the edges. In 
combination with the colour roller the inventor makes use of a doctor or 
scraper ut each side of, or rather at back and front of, the colour roller, 
for the purpose of scraping off the superfluous colour from the roller as 
the roller rotates in the colour trough. These doctors or scrapers are 
made to act on the periphery, and also on both sides of the edge. The 
concave periphery will thus take up and lay on the warp exactly the 
quantity of colour required. The invention further consists in adapting 
to the traveller, frame, or carriage which carries the culour roller, instru- 
ments which may be called spreaders, inasmuch as they collect such 
colour as is left in ridges by the colour roller, and spread it evenly over 
and force it through that part of the yarn which is intended to be 
coloured.—Not proceeded with. 

392. J. and W. Yewpat, Philadelphia, U.S., 
wool.”—Datet 2nd September, 1870. 

This consists of a rake caused to operate on the wool contained in the 


“ Machinery for washing 





| washing fluid in a tank in combination with a cradle having a number 


of ribs and concavities, and caused to revolve in the fluid. The move- 
ments of the rake and cradle are so timed that the former will move a 
mass of wool into each concavity of the cradle to be delivered to the 
pressure rolls. In so suspending and arranging the cradle, in respect to 
the pressure rollers, that as it revolves it will carry the wool round and 
deliver it to the point where the rollers converge. In causing the 
lower pressure roller te revolve in water tight bearings, so that the wash- 
ing fluid may be maintained at an altitude which renders it an assistance 
to the cradle in delivering the wool to the pressure rollers. Of a per- 
forated partition, so arranged in the tank containing the washing fluid 
that it will conform to the courses taken by the rake, cradle, and lower 
pressure roller, and confine the wool within proper limits. 

2402. J. V. D. Reep, New York, U.S., ‘‘Loow for weaving hats.”—Dated 

2ud September, 1870. . 

This consists, First, in actuating the dividing or separating wheels 
which change the warp carriers by a fixed toothed rack or its equivalent. 
Secondly, in supporting the warp carriers in a continuous line below the 
shuttle carriages previous to setting the machine in motion, and deliver- 
ing them to the shuttle carriage during the successive movements of the 
latter. Thirdly, in the use of a self-acting indicator, adapted to select 
and raise the warp carriers into the shuttle carriages. Fourthly, in the 
use of an expanding and contracting cup in a loom for weaving hats, for 
weaving circular, conical, or other irregular forms. 

2406. W. J. E. Priestiey and J. PorsyTHe, Bolton-le-Moors, “ Hackles.”— 
Dated 3rd September, 187°. 

When making hackles the inventor causes the = to project from the 
face of the stock at an obtuse angle with the , so that when the 
hackles are in operation and are moving dowawards the pins project in an 
upward direction. —Not procee del with. 

2410. H. A. Crank, Boston, U.S., “Knitting machinery.”"—Dated Srd 
September, 1870. 

This consists, First, in the addition to circular knitting machines of 
a yarn carrier attached to the Po peewee ring 1 by | ~ be yr 
ring or segment. Secondly, in use, in com jon Ww! am 
and friction ring, of reversing pins inserted in the bed. Thirdly, in bn 
use of acam, so arranged as to work equally well whichever way the 
machine moves. 
|2417. A. Peron, Hamant, Roubaix, Bath for washing wool.”—Dated 6th 


September, 1870. ' 
A bath of crude or natural water-is corrected by any suitable t 
which commences its purification, and this purification is by 
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means of a solution of ordinary soap. The water being thus deprived of 
all salt capable of destroying or precipitating the soap, the materials are 
placed therein. The scap with which they are impregnated enters into 
solution, runs into the bath, and the water becomes coapy. The bath 
containing then an excess of soap, on adding thereto a ontatn uantity 
of crude or natural water reciprocal reaction takes place, and if the quan- 
tity of crude water added has been rightly proportioned the bath be 
neither soapy nor calcareous, it will be pure, and can be used again for 
rinsing purposes, 


ee 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2371. 8. Boucnrer, Warchin, ‘“‘ Spinning textile matlers."—Dated 30th 
August, 1870. 

This consists in causing rovings to circulate or travel several times 
through water over the tame space, either in one direction or in another, 
by meaus of grooved rollers or plain ro!lers and guides. 

2372. D. Pipceon and W. ManwarinG, Banbury, “Reaping and mowing.” 
Dated 30th August, 1870, 

This relates to an improvement in the cutting apparatus. Each finger 
is cast with a depression which at the centre line sinks as low as or 
lower than the top surface of the finger beam. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
~ and House Fittings, Warming, Ventilating, &c. 
2393. C. Henperson, Gracechurch-street, London, “ Girders.”—Dated 2nd 
September, 1870. 

This relates to girders used in combination with building materials. 
They are formed of a web or flitch of metal, having the ends enlar; or 
formed into a T-shape. The web or flitch is then secured into skewbacks 
or abutments prepared to receive the same. The skewbacks or abutments 
are either cast or wrought metal, having openings to receive the en- 
larged ends of the web or flitch which ties or t but ts or 
skewbacks. The inner side of the skewbacks are so formed as to suit 
the radius of the arch or arches to be used. From these skewbacks the 
arch of brick, stone, iron, wood, or any suitable material, is constructed 
on each side of the web. 

2398. J. W. Grrviestone, Strand, London, “‘ Dry elosets.”—Dated 2nd 
September, 1870. 

This relates to those closets in which the earth is delivered by the re- 
servoir, and consists, First, in supporting the latter upon trunnions 
situated at the front of the sides; and, Secondly, in combining with tke 
reservoir a tray and hopper. 

2412. C. Ricnarp, Paris, “Piers, &c.”—Dated 5th September, 1870. 

Piers, jetties, docks, and other similar structures are constructed of 
“beton” (the name usually applied to French plastic concrete), held in and 
protected by caissons, which are best made of galvanised sheet iron or 
iron plate, and which are placed and fitted, connected, or hooked together 
one in front of the other, and which reach up to or above high water level. 
Between each caisson and the next one is a partition which forms one side 
of the caisson, and carries angle pieces for connecting the caissons to- 
gether ; S-shaped, or such like clamps or binders on or in the partition, 
fasten the beton of every two adjoining caissons together. The sides of 
the whole structure are held together by cross stays and struts, which 
may be fixed by nuts at one end, and carry moving rings at the other. 
The caissons are conveyed on trucks running on a railway to the beton 
holders or cylinders, and are filled with beton and then moved on to the 
cranes or lowering machines and then submerged one before the other, 
the angle pieces acting as guides. An improved caisson is made with 
hinged doors opened by a lever or rod worked by pulling a chain ard 
actuating two forked bolts which engage studs or catches on the doors, 
which are opened simultaneously by means of a crank on the lever or rod. 
A bed or layer may be formed at the bottom of the caissons by filling 
canvas bags with beton and submerging them. The milk-like, calcareous 
moisture of the ‘beton may run off from the caissons through holes 
therein. 

2422. T. M. GLapstone, York-buildings, London, ‘* Chimney tops.”—Dated 
6th September, 1870. 

In order that the wind may aid the draught of a chimney or other flue, 
the inventor employs a wheel above the top of the latter, so constructed 
as to be set in motion by the wind. On the axis of this wheel, and con- 
tained withyn the chimney or flue, he mounts a screw or fan like that of 
a smoke-jack, which, when driven by the wheel above, pumps up the air 
in the chimney.—Not proceeded with. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2394. C. WHELLAMS, Gracechurch-street, “Shield or mantelet.”—Dated 2nd 

September, 1870. 

This shield or mantelet is made of wrought iron or steel, in the form of 
a hollow triangle, having two sides extending to the height of 7ft., more 
or less, with a triangular hood or covering on the top. This triangle is 
mounted upon wheels, to its inner sides a shaft or shafts are fixed, to 
which borses are harnessed. Within the triangular sides a platform is 
formed for those having charge of the mantelet to occupy, and beneath 
this platform breecb-loading guns are mounted with their muzzles pro- 
jecting through the sides of the shield.—Not proceeded with. 

2396. H. and A, Howmes, Derby, ‘‘Gun-carriage wheels.’"~—Dated 2nd 
September, 1870. 

This consists in forming the wheel in sections. Each section is com- 
posed of three, four, or more spvkes, bolted, riveted, or welded toa 
segment of the tire and a segment of the nave. The tire is preferably of 
T-shaped steel or iron, and the spokes are secured to the web or rib, while 
the flat or convex part forms the tread or rolling surfae. e nave is 
composed of a ribbed socket or box for the axle to pass through, and rings 
or blocks, preferably of wood, rest against the rib, and are firmly bolted 
thereto by bolts or pins which are passed through the nave segments. 
The nave segments have flanges on them, which are embraced by a ring 
or rings shrunk or otherwise fitted on. The webs of the tire segments 
are connected by fish-plates or clips.—Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

2370. F. CoomBes, Pimlico, *‘ Bottle stoppers.” —Dated 30th August, 1870. 

This consists of corks or other stoppers, either plain or ornamented, 
partially hollowed, so as to render them flexible for the purpose of more 
easily stoppering bottles, jars, casks, or other vessels; and such corks or 
other stoppers se hollowed may be plain, leaving the top of the cork or 
other stoppers solid, or they may be ornamented with metal or other 
material. The tubes referred to are made of metal or other material, 
having an ornamental top with geen screw and hole in the top 
thereof; such tube being inserted in corks or other stoppers entirely 
hollowed is firmly fixed thereto with cement, and fastened at the bottom 
by being burred over or by other means, for the purpose of sprinkling or 
pouring liquids or for other purposes; or the projecting screw may be 
without such hole at the top.—Not proceeded with. 

2376. J. Incuam, Halifax, ‘* Table-fork.”—Dated 31st August, 1870. 

This consists in combining and constructing a fork and a spoon in one 
article in such a manner that each part thereof can be used for its ordi- 
nary purpose. The fork or the prongs are formed on or in the dish end 
of the spoon, of any suitable length, and may either be in a right line or 
oblique, or at right angles to the handle. Not proceeded with. 
2378. J. Apatr, Waterford, “* Bakers’ ovens.” —Dated 31st August, 1870. 

Having prepared the dough by any suitable dough making hii 





bination with a treadle, which is connected by rods and levers to the 
wheel and seat arm.—Not proceeded with. 
2420. C. Borrom and J. and 8. W. Hattam, Sheffield, ‘‘Forming umbrella 
wires.” —Dated 6th September, 1870. 
The wire to be treated is first wound in coils round a suitable cylinder 
or drum, which is set in bearings in a frame or standards near which the 
e ordinary manner. be | are provided 
uisite grooves and projecting an their 
peripheries for receiving and shaping the wire: as, for example, in the 
event of a paragon stretcher being required, the lower roll would be cut 
with the proper section and size of outer groeves for the flat band or wire 





to be shaped, the upper rull being made with projecting 
surfaces to form the internal grooves of the paragon s tcher. The wire 
or wires thus formed or shaped are then ted b ers or bear- 





ing rollers, or other equivalent means, to a furnace where they ate heated 
toa suitable degree, and thence passed through a cistern or tank of oil 
or water in order to harden them, after which they are drawn through 
heated plates in order to effect the straightening, tempering, and clean- 
ing, and finally they are cut off into lengths required by shears or cutters. 
—WNot proceeded with, 


Class 8.-CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico- ng, Smelting 

Glass, Pottery, Cement, Paint, Manures, &c. 

2373. J. J. Bopmer, Newport, “Iron and steel.” —Dated 30th August, 1870. 

This consists, First, in the use of one or more hollow drums or 
cylinders, rotating on horizontal axes, either intermittently or con- 
tinuously within a furnace, their peripheries or circumferences being the 
working surface thereof, without or in conjunction with a stationary 
furnace bottom, for the purposes of puddling iron, of Page d steel, of 
melting iron, and of producing cast steel, Secondly, fettling drums 
or rollers on their peripheries or circumferences when used in the manu- 
facture of jron or steel. Thirdly, in the use of carrying rolls for the 
purpose of transferring from one surface to another either the charge or 
the fettling material, and the use of such rolls for the purpose of main- 
taining uniform diameter of the drums for the wddling operation. 
Fourthly, in working rolls at differential speeds, and imparting to them a 
horizontal reciprocating motion in the direction of their length, for the 
purpose of incorporating and amalgamating the materials composing the 
charge, and also for the purpose of causing the same to act as scrapers to 
their respective surfaces. 

2382. C. Morrit, Baltimore, U.S., “ An improved alloy.”—Dated 1st Septem- 
ber, 1870. 

Thirty-three parts of commercially pure metallic nickel ure to be put 
into a plumbago crucible or blacklead pot, together with y-four parts 
of commercially pure metallic copper, and melted with a little borax 
flux. The more intimate mixture of the metals is then to be ——— 
by stirring, after which thirty-three parts more of commercially pure 
copper are to be added in such masses as will not chill =— care being 
observed to stir well upon the fusion of each charge. hen the whole 
has become melted a full heat is to be given with a charcoal cover on, and 
the metal cast into ingots for use. 

2397. 8. Danks, Cincinnati, U.S., “‘ Rotary puddling furnaces.”-—Dated 2nd 
September, 1870. 

This consists in the arrangement of series of pipes for the conveyance 
of water or other cooling substauce close to the passages to and from the 
refining chamber and Lm gaan J corners and surfaces of puddling fur- 
naces. The invention also consists in a water, steam, or air casing, sur- 
rounding the refining chamber, for the purpose of reducing the tempera- 
ture of those parts of the furnace most exposed to heat; in annular 
metullic facings attached to the refining chamber in order to protect it 
from excessive heat. 

2399. E. A. PARNALL, Swansea, “‘ Manufacture of sodu.”—Dated 2nd Sep- 
tember, 1870. 

This relates to the purification of crude soda liquors, such as are pre- 
duced in the ordinary manufacture of soda from the sulphate of soda, 
and commonly known as “ black ash liquor.” The principal impurity 
in this liquor is sulphide of sodium, the presence of which is @ great 
inconvenience from its solvent power over sulphide of iron, thereby de- 
teriorating the colour of the subsequont products. To effect the decom- 
position of sodium sulphide the inventor adds to the black ash liquor, 
or other ulkaline liquor, precipitated carbonate or mixed oxide 
and carbonate of zinc. He uses this material in the moist state as pre- 
cipitated washed but not desiccated. Dry oxide of zinc in the form of 
moist precipitated subcarbonate instantly decomposes the alkaline sul- 
phide, with formation, on the one hand, of zinc sulphide, which is lub): 
and soon subsides, and, on the other hand, of carbonate of soda or 
caustic soda. 

2401. F. M. Bacuet, Paris, ‘Extracting caustic soda and potash from their 
solutions.” —Dated 20th September, 1870. 

This consists, First, in the cumulative use of carbonic acid and salts uf 
soda or potash more soluble than the bica:bonates of these two bases, to 
act upon liquids containing soda or potash a caustic condition or in 
the state a carbonates. Secondly, in the cumulative use of carbonic 
acid and chloride of sodium to act upon liquids containing caustic soda 
or carbonate of soda. 

2418. A. McNert and W. Wueaton, Exeter, “‘ Manufacture of salts of 
ammonia.” — Dated 6th September, 1870. 
This consists Sy adding’to the gas liquor, when treated by -— of the 


known p or gag e . 8, 
such as bones, blood, or any other animal offal. When the ammonia is 
disengaged by the chemical agents a considerable portion will be taken 
up by the phe te matters, and these latter will be dissolved in the pro- 
cess and reduced to such astate that they may be converted into manure by 
any of the ordinary p , or the ia may be extracted and 
used for other purposes in the arts.— Not proceeded with. 

2424. A. Nosie, Newcastle-upon-Tyne, ‘‘ Fuses."—Dated 7th September, 

1870. 

This consists in the construction of a combined concussion and time 
fuse, which will act for either purpose at will. A concussion arrange- 
ment is applied to the time fuse known as the ‘‘ Armstrong time fuse. 
For this purpose the i t e detonuting arrangement ot the 
time fuse from the body ; into the latter he introd a ig ar- 
rangement, acting by concussion in « similar manner to the Armstrong 
concussion fuse. hen it is desired to make the fuse act as a time fuse 
the time arrangement is set in the usual manner. Should the time ar- 
rangement be set too long, or fail, the shell is fired by means of the con- 
cussion arrangement. If it be desired to burst the shell by the concussion 
arrangement, the time arrangement is not set, but the magarine is left at 
the “zero,” or dead int. The invention further cunsists in so 
arranging concussion fuses that the — which holds the powder pellet 
in position can, by means of a movable part of the cover, be turned from 
a position in which it holds the pellet with perfect ety against acci- 

ental explosions into a position in which the parts can be brought into 
action by the firing of the gun. 

2425. C. Morrit, Baltimore, U.S., “ Manufacturing fertilisers.”—Dated 7th 
September, 1870. i , 

This consists in the use of sulphate of Iphate of potassa, 
the crude ammoniacal liquor of gas or bone black works, and commercial 
carbonate of potassa, for recovering the hydrochloric acid employed in 
making solutions of mineral or other crude phosphates of lime, and thus 
producing at the same time a concentrated fe r. 





























Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2367. M. Gray and F, Hawkins, Silvertown, “ Marine telegraph cables.” — 





the inventor empties it out on a table, having fixed over it or being able 
to slide under a brake, which, by dropping constantly and heavily on the 
dough, renders it intv an even mass, which, by the same or another 
brake, may be rendered into a thick sheet, so that the same could be cut 
into strips by a roller having circular cutting blades, and they may then 
be cut into loaves. ys are then at hand, which trays are the principal 
part of the invention. These trays have wheels under them, and are so 
arranged that they can be easily pushed along rails into the oven, which 
is also fitted with rails that the trays run beside each other. 

are made of iron, and are covered with tiles like any baker’s oven. Upon 
these trays the inventor puts the piece of dough, but first he presses them 
into shape by a lever power or other suitable means. The tray or trays 
are then run into the oven, and when baked drawn out. The oven is con- 
structed in a manner suitable to receive the trays at one push and give 
them out at one drag; that is, the tray or trays are of the width of the 
oven, and the front of the oven is shut by a hinged flap door; or, for the 
sake of keeping in the heat and steam better, double doors may be used. 
—WNot proceeded with. 

2381. E. J. Levsrom, Lexington, U.S., “Sewing machines..—Dated 31st 

August, 1870. 

This consists, First, in arranging the frame of the machine to be 
operated and the seat of the operator thereof upon a pivoted frame in 
such manner that by a light swaying motion of the operator a rocking 
motion can be imparted to the frame, from which the necessary power 
and motion can be derived to — the machine; Secondly, in the ap- 
plication of a driving belt wheel to a shaft, which forms the axis of an 


ting seat, the latter having the table of the se’ 
to and supported by an arm extending from 


and aoa with it in com- 





Pal te mae og jecting wire pplyin 
e inventors propose to pro; fore a) 
tke same to the cable) stri Pr woven cloth saturated —— pm bom | 
waterproof composition. which itis ferred to use is a compound 
of vegetable pitch, tar, resin, and india-rubber, which possesses the con- 
sistency when hot of melted marine glue. In appl the composition 
to the woven cloth the inventors pass the clo’ h a of the 
composition kept heated by the circulation of steam through a steam 
jacket surroun the vessel containing the composition. The cloth 
passes under a guide roller mounted in the vessel, and it is led up to a 
pai of hollow nipping rollers The action of these 
rollers will be to press the composition well into the pores of the cloth 
and keep back any superfluity. 

2384. C. H. and W. Cuapsurn, Liverpool, ‘‘ Mechanical telegraphs.”— 

Dated 1st September, 1870, 

An apparatus constructed ding to this i may consist of, 
say, two small cylinders, fitted with covers, stuffing-box, 8, ports, 
pistons, and piston- resem! an steam engine on a small 
scale, except that they sre without valves or valve gear. When two 
cylinders only are used, one is placed where the orders or signals are tu 
be issued from, and the other where they are to be received. The ports 
of the cylinders are connected Sete by a small pipe fully with 
any suitable liquid, but by preference with a fluid consisting of glycerine, 
or glycerine in combination with, say one-third of water, w the in- 
ventors have found by actual experiment does not evaporate when 
exposed toa high temperature, nor does it freexe when exposed to a 
Se below zero. The fluid is used as a means of 

er 


comm 
that of the 





er, the cy 








pening into the interiors thereof above the pistons, and by a second 
forming a passage between the cylinders below the pistons, by w! 
arrangement the pistons operate and travel in opposite directions. 
Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2257. J. Ropertson, Glasgow, “‘ Drawing sheet metal.”—Dated 13th August, 


ipe 
ich 


1670. 
This consists in dra’ , bending, or forming plates of metal, either in 
a cold or hot state, into tapering tubes, or other hollow —_ 
gonal or curved sectional forms of articles in lengths for various struc- 


tures, particularly where the edges of the shect metal have to meet or 
overlap each other for jointing, welding, or riveting. suitable for boilers, 
boiler tubes, masts, spars, or other purposes. The blank plates or forms, 
made of the widths and lengths sufficient to form, the circumference and 
1 —_ of cle desired to be drawn and shaped, are pulled longitudi- 
nally through new or improved constructions or forms of die pieces. One 

ification of imp d drawing and shaping die piece consists of 
an outer long, hollow, conical, pinnae die piece, ‘‘ bore,” or shell, 
fixed upon a draw bench or bed plate, such as is now used for drawing 
metal tubes, and ually sha} from a fiat, or nearly flat surface, at 
the back, where the flat plate or blank enters into a cylindrical or other 
desired sectional form at the front or discharge delivery end. Within 
this outer shaping, “‘ bore,” or shell, a 2ore or mandril piece is fixed, 
having its outer surface corresponding in shape to or concentric with the 
outer shell, slightly smaller, or leaving sufficient space between the outer 
shell and core piece for the plate to pass and be curved or shaped, and 
having a slot or space longitudinally up the centre of the core piece and 
upper side of the outer shell, throughout, or nearly so throughout, their 
length, for the — of allowing a pair of ordinary grasping tongs to 
catch the plate and work freely within the slot back to the inside or 
entering end of the die pieces. On the tongs grasping the front end of 
the — flat blank form or plate, it is drawn into and through a narrow 
parallel space between the shaping surfaces of the outer shell and core 
pieces, so as to be ually converted from a flat plate into the parti- 
cular tubular or other sectional form of the terminating or finishing end 
of the core and “‘ bore” pieces, without the ordinary operation uf ‘‘ nose- 
ing,” or arg wy pe ly forming the end of the plates into a suitable 
form to enter the die pieces of draw bench 





mches, 
2361. E. Cuiverton, Southsea, ‘“‘ Self-acting lamplighter.”— Dated 29th 


August, 1870. 
This invention consists in the use of a double-acting valve attached to 
a float on the hydraulic self-acting principle. 


2362. R. Mackay, Inverness, “ Aerated beverages.” —Dated 27th August, 1870. 
This consists in the employment of spruce or essence of spruce as the 
basis for the manufacture of atrated beverages. According to one method 
the inventor dilutes spruce with water in or about the proportion of one 
part spruce to 100 parts water. He then forces into the liquids when 
combined carbonic or other acid gas by any of the known methods now 
in use ; when thus prepared a refreshing beverage is obtained.--Not pro- 
ceeded with. 
2363. C. Parker, Meriden, U.S., ‘‘ Forming vacuum in freezing apparatus.” 
—Dated 29th August, 1870. 

This consists in forming the vacuum in freezing apparatus by filling 
the vacuum chamber with a fluid and removing the fluid by force of 
gravitation. Two vacuum chambers are in such relative positions 
to each other that a pump may be conn to both by respective tubes, 
each fitted with stop cocks. Free baths are arranged outside the 
vacuum chambers, and are filled with brine or other non-congealing 
liquid. From two other receivers a number of tubes extend —- 
the baths and turn into the vacuum chambersat or nearthe Se e cham- 
bers alsocommunicate with the other receivers through the tubes, each pro- 
vided with a stopcock. One of the chambers is filled with aliquid which 
will not congeal, such as alcohol, and the receiver is supplied with ether. 
The pump is then started, drawing the liquid from the chamber and 
forcing it into the chamber, until the liquid is removed from one chamber 
and transferred to the other, thus forming theoretically a perfect vacuum, 
as the pump will at each stroke remove the same quantity of liquid unti} 
allis removed. The ether, in consequence of the vacuum passing up 
through the tubes, is vaporised intu the vacuum chamber, which so far 
reduces the temperature of the freezing liquids in the baths that water 
in suitable vessels immersed in them will quickly congeal, then when the 
full effects of the first vacuum have been attained the pump is reversed, 
the stop cock opened from the vacuum chamber to the ether receiver, and 
the inflowing liquids condense the ether which flows directly back into 
its receiver, and a vacuum is formed in the second chamber, causing the 
circulation of the ether. 

2364. M. E. Kniont, Boston, U.S., “‘ Pa, 

This ists in the facture of flat-bottomed bags from a tube of 
— Be over a former from a roll, and then cut, folded, pasted, and 
vel 


r bags.” —Dated 29th August, 1870 





2366. J. C. Susons and R. Donnison, Boston, ‘‘ Extracting oil from seeds.” 
—Dated 29th August, 1870. 
This ists in dispensing with the thick hair cloths used in the 
ordinary presses for the pu in order to enclose the bags before they 
are laced in the press, e inventor employs brass or metal plates, 
perforated with fine holes and attached to the upper and under surfaces 
of the boxes, so that they are not taken out of the press with the bags ; 
and he interposes a thick hair or woollen felt, or other such like non- 
conducting material, between the plates and the surfaces of the boxes to 
which they are fixed, so that the heat which the seed communicates to 
the plate may not pass away by conduction into the mass of metal form- 
ing the boxes.—Not proceeded with. 
2368. R. M. Hox, New York, U.S., “ Lithographic printing machines.”— 
Pg nn 2Sth August, 1870. iii pein att 
e damping or wetting apparatus is arran, above the table of the 
machine and behind the _ ion cylinder, and consists of a water 
reservoir having a roller dip; into it, which is made to revolve slowly. 
A taking up “roller” mounted in rocking arms up to this roller by 
the action of a cam, the quantity of water taken off or given out being 
ee by the space through which the two rollers run in contact ; the 
roller then drops and gives its water to a brass intermediate roller, which 
in turn puts it on two stone wetting rollers with which it is always in 
contact. These rollers are covered with a suitable elastic material, and 
run in journal boxes fitted in the roller brackets. In order to keep them 
constantly turning for the better distribution of the water, and also to 
revent them from slipping on the stone, they are driven by spur gear 
rom a side rack on the reciprocating bed. Vibrating brushes in place of 
rollers may be employed for damping the stone. These brushes may 
made of sponge or any suitable material, attached to bars, and made 
capable of adjustment to give the required pressure on the stone. They 
are caused to vibrate endways in opposite directions while the stone is 
passing under them, and they receive their water from the reservoir by 
the taking-off rollers as before. The invention, eyo relates to an 
improved rotary lithographic — press, in which the lithographic 
stone or stones (of suitable shape) are secured on the periphery of a 
cylinder, and revolve past damping rollers, inking rollers, and an im- 
i lind din bearings in 








P ry e same frame, ina somewhat 
similar manner to the type revolving printing machines which have been 
in use for some time are well known. Part of the periphery of the 
y anee ad is made flat or shaped so as to receive the bed or form on which 
the stone is secured, and its outer surface is rounded to correspond to the 
curve of ped gy me A of the forme cylind The impression cylinder is 
furnished with fingers to catch hold of and carry in the paper in the 
usual manner. 

2369. A. NoBLE, Newcastle-upon-Tyne, ‘‘ Submarine mines or torpedoes.” — 

Dated 29th August, 1870. 

An insulated wire or cable is with a of branch 
insulated wires —— to the number of mines or torpedoes which 
are to be laid down. mines or torpedoes are so constructed that 
any one of them is exploded when it is struck by a passing ship or other 
veasel by the completion of an electric circuit through the insulated wire 
or cable in a manner well understood. 

2374. F. Grosvenor, Glasgow, “' Pottery machinery.”—Dated 30th August, 
1870. 


consists in essentially adapting the knives or bese epg to the 
“jolly” in such manner when lowered they contract the clay from 
the interior u part of the mould.. Another consists in forming 
the “jolly” with two or more arms, each knives or templates 
set at different distances from the centre of the “jolly” shaft. By this 
means vessels of various capacities may be made without the loss of time 
at it incurred in setting the knives or templates for forming vessels 
of different capacities. In applying any one of the knives or templates 
for forming vessels of any given interior diameter the “jolly ” 
turned round until the knife or template for forming the required dia- 
meter of vessel is brought over the mould. : 
“* Economising heat and gases from furnaces.” 
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= >. gag Christiania, Norway, “ Smoke preventing.” —Dated 31st 
ugust, 4 

This consists in a peculiar arrangement of fire doors and dampers in 

boilers having more than one furnace, the fire doors and —_ being 

double ftued boiler the git hand Sees onion Grae send. of fring. 

a or the purpose 4 

a damper on the same shuts the flue corresponding, thus compelling 




















Marcu 24, 1871. 


THE ENGINEER 


207 








—————— 





the products of combustion from the right-hand furnace to pass over and 
mix with the products of bustion, passing off by the left-hand flue, 
the damper for which is simultaneously opened. On shutting the right- 
hand door the dampers remain in the same position till the effect of the 
raw ¢ouls put on have disappeared. The left-hand fire door is then 
opened, by which operation the position of the damper becomes reversed. 
vot with. 
2375. W. T. Guyatt, Bedford-row, “ Marking railway tickets.”—Dated 30th 
August, 1870. 

This consists in producing numbers, marks, signatures, or devices in- 
delibly upon the tinted or plain surfaces of the tickets, cards, or 
otherwise, by writing with a pen, or printing from a ene blocks, 
stones, dies, or plates, with the above fluid, composed of sulphuric acid or 
of muriatic acid, or the twoacids mixed, and employed with vegetable or 
mineral colours as or used by themselves when extracting 
colours from tinted surfaces, so as to leave the numbers, signatures, or 
devices, light upon a dark ground or dark upon a light ground, enabling 
in like manner plain or enamelled surfaces of paper, card, linen, woollen 
fabrics, parchment, vellum, or leather to be lettered, figured, written, or 
otherwise, by the chemical action of the acids with or without a base. 
2387. W. DonistHorre, W. Leatuam, and G. E. Donistuorpe, Leeds, 

“Cutting coal.” — Dated 1st September, 1870 

In place of simply giving a rectilinear to-and-fro movement to the pick 
or cutter employed for cutting a groove in coal or mineral, or causing it 
to move in the are of a circle, whilst cutting, the inventors impart to it 
a compound motion, so that whilst the pick is making its cut it is re- 
moving in a compound curved course produced by moving the axis of the 
pick in a circular course during the time that the forward and backward 
stroke of the pickaxe being made by the pick being caused to oscillate 
backwards and forwards on such axis. 

2388. J. W. Upson, Tallmadge, U.S., “‘ Tethering horses.”—Dated 1st Sep- 
tember, 1870. 

This relates to a movable tether provided with an adjustable counter- 
balanced sweep, to which the animal is secured while feeding, and in such 
a way that it cannot become entangled in tbe tether by getting its feet 








caught therein, or by hoisting it about the neck or head. The tether 
also is so constructed that it may he moved a to place on rollers 
arranged and operated as hereinafter more fully described. | 
2395. J. Lewrawaite, Woburn-place, London, “ Dating tickets.”—Dated | 

2ad September, 1870. 

This consists in mechanism contained in a square-shaped frame carry- 
ing the requisite bearings, and which isarranged so that any of the parts 
may be removed. The sides of the box carry transverse pins, which 

support rocking frames arranged with teeth, so that the movement of one 
frame is communicated direct to the other. One of the frames (the upper 
one) is arranged to receive the types, which project beyond the lower 
face, being held in position by a screw plate. The lower frame carries 
the ink-distributing roller, which receives an intermittent movement at 
each back stroke, to bring fresh parts of it into action to distribute the 
ink equally. The roller also gets a lateral movement from a cam bearing 
against a cam on its end. The lower frame has another frame attached 
to it, which drives the inking roller beyond the types, and afterwards 
forces the latter into contact with the back roller, which in its turn is 
forced against a stop, by which means the ink is spread. This second 
frame has attached to it the mouthpiece through which the tickets are 
inserted to be marked. The pushing action of the front plate and mouth- 
piece causes it to turn upon its pin, and rise so as to bring the elastic 
roller into contact with the type. 
2400. R. Leicnton, New-street-square, “* Working of Look covers and edges.” 
—Dated 2nd September, 1870. 

This consists in a machine having a framework to hold the book in a 
proper position, which travels under the surface of the roller by means of 
a rack and pinion. The book being placed in the frame rests on an elas- 
tic bed, by which means the inequalities on the surface to be ornamented 
are reduced to a mini The roller on which the pattern to be im- 
pressed is engraved on a cylinder mounted upon a hollow iron spindle, 
which is perforated to permit the entry of sufficient air to admit of the 
ignition of a jet of gas by which the roller is heated. This spindle is 
titted to two iron lever rods, the longer ends of which project over the 
end of the machine, and are weighted according to the pressure required 
to impress the pattern; the shorter ends of the lever rods are fixed to the 
machine, so as to allow each rod to play upwards and downwards inde- 
pendently. The framework in which the book is fixed travelling beneath 
the roller, the book receives the impression and the position of the roller 
adapts itself to the inequalities on the surface of the book. 

2403. T. Rocrers, Liverpool, “ Tucking gauge and marker for sewing 
—wmachines.”—Dated 3rd September, 1870. 

This improved tucking gauge and marker consists of a plate, which 
carries a sliding marked gauge for adjusting the width of the tuck. 
Parallel and alongside of this gauge is another adjustable lined sliding 
gauge, having at one extremity a ridge for marking the distance between 
the tucks. These gauges work thus: the tucking or width gauge works 
under the plate and inside the needle representing the width of the tuck ; 
the marking or distance gauge works also under the plate, but with the 
inarking ridge outside the needle, the distance between the needle and 
the ridge representing the distance between the tucks. This gauge is 
made of thin metal, so as to enable the work to pass between the plate 
and the gauge, the plate furming what is known as aa self-worker. At 
the rear end of the plate, and working in attached brackets, is a short 
horizontal shaft or bar, carrying at one end an upright having an adjus- 
table marking presser, which runs parallel with the sliding distance 
ridged gauge, the presser having at one end a nick or slot, which, when 
in position, works into the ridge of the gauge. The other end of the 
shaft is cranked forming a lever having an anti-friction roller at its end. 
This roller works on to the eccentric rod or cam, which presses it down, 
and thus actuates the marking presser at the other end of the shaft. 
This crank lever is kept pressing against the eccentric cam by means of 
a small spiral spring fixed on the top of the plateand connected with 
the lever. The befure-metioned lever working the marking presser may be 
actuated by comnection with any suitable moving part of the sewing 
machine. 

2407. 8S. Dawson and E, Davies, Birmingham, ** Dressing flour.”—Dated 
3rd September, 1870. 

This relates to an apparatus for the above purpose, which is called the 
“silk bolter.” The invention consists in attaching the silks or other 
gauze to longitudinal ribs, by means of clamp rails, in such a manner 
that the angie formed by the gauze is flush or on a level with the inside 
of the rib; the surfaces, whether protruding or flush with the 
inside of the ‘‘reel,” being roughened or serrated. The invention further 
relates to an improved arrangement of beater or beaters, which are sus- 
pended in a position near the “ree!,” and which, as the cylinder revolves, 
successively knock or come into contact with the outside protruding ribs, 
the action of which effectually clears the meshes and prevents the 
blinding of the silks. 

2411. M. E. Epsox, New York, U.S., “‘ Pressure gauge und alarm appa- 
ratus.”—Dated 3rd September, 1870. 

The invention consists, First, in the use of elastic circular diaphragm 
springs or chambers united by holiow coupling connections at their 
centres and arranged in a series of one or more puirs. Secondly, in the 
combination of springs, a connecting rod, and an oscillating segmental 
rack with pinions, shaft, spur wheels, and racks, by which the range of 
motion is multiplied and power obtained to rotate the paper carrying 
drums, and to sound analarm. Thirdly, in the combination of a chart 
arranged upon drums with mechanism for operating so as automatically 
to record the increase and decrease of pressure by diagonal, vertical, or 
continuous lines. 

2413. F. M. Merryweatuer, Lambeth, “‘ Fire engine.”—Dated 5th Septem- 
ber, 1870. 

The inventor combines an endless pe and rotating barrels or 
drums with the pumping machinery of the engine, in such manner as 
that the weight or muscular power, or both, of a horse or other animal 
on the endless platform shall cause the same tomove and turn the barrels 
or drums. In order to obtain a steady stream or jet, and to render 
uniform the duty of the horse or other animal employed to work the 
machinery, the inventor employs two pumps, both receiving motion from 
the shaft or axle of the one drum, and both drawing from the same suc- 
tion and feeding into the same air vessel. The axle or shaft of the barrel 
er drum is by preference formed or provided with cranks, so as to give 
motion direct and simultanecusly to the piston rods of the two pumps. 
In constructing engines on this principle with ove pump only the inven- 
tor provides a suitable fly-wheel in order to render the working of the 
entire apparatus more steady, and to prevent the slipping of the horses 
or animals employed for giving motion thereto by means of the endless 
platform.—Not proceeded with. 

2419. W. Gee. New York, U.S., “‘ Lubricators.”—Dated 5th September, 1870. 

This consists in Lys may below the reservoir,'the feed regulating device 
and the contracted orifice through which the oil escapes from the reser- 
voir, a chamber of such ity that the oil or other lubricating material 
drips through the chamber instead of trickling down over the surface of 
the passage leading from the reservoir and feed regulating device to the 








is inserted, consisting of a brush, which exposes a large amount of sur- 
face. This brush is coated with a mixture of lime and water, brought to 
a creamy consistency in order to absorb carbonic acid and other impurities 
from the lungs. The apparatus is fitted with a valve and connected by 
means of a tube with a gas-holder. The gas-holder consists of an upper 
and luwer slab connected by an air-tight material, suv as to act like a 
bellows.—Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


TRADE AT THE IRONWORKS AND THE FACTORIES: Very Jittle 
change—THE FIRST-CLASS FINISHED IRON FIRMS—THE UNITED 


States, CANADIAN, AND AUSTRALIAN ADVICES—Pic Iron— | 


PRICES OF PIG AND FINISHED IRON—THE FAILURE OF MESSRS. 
Ontons—CoaL: The proposed new company to prove for coal— 
THE RIFLE TRADE : Low price of Sniders : Extensive preparations 
to make Martini-Henry riflee—NEW COMPANY FOR MAKING IRON 
TUBES —RISE IN FILESMITHS’ QUOTATIONS—NEW ORDERS IN THE 
MARKET FOR CHAINS, BRIDGES, AND PIPES— Drop OF £21N COPPER— 
BIRMINGHAM AND A MINISTER OF COMMERCE—COVENTRY AND 
THE LONDON INTERNATIONAL EXHIBITION—ARE THE IRON AND 
STEEL INSTITUTE TO BE INVITED TO THIS DISTRICT ?—THE 
COLLIERIES AND WATER : New pumping efforts—A NEW COLLIERY 
PUMP TESTED: Jts description—BIRMINGHAM AND ITS SEWAGE. 
Tue trades of Birmingham and South Staffordshire have under- 
gone very little change since my last. 


The slight improvement which at the time was observed in the | 
demand for iron and general bardwares has not fallen off; but it | 
| has not progressed in the ratio that was then fairly expected. 


This is accounted for by the unhappy condition of affairs in Paris, 
which it is scarcely necessary to add is deplored here intensely ; 
and the conduct of those wko have brought it about condemned 
in terms of intense indignation. 

First-class finished iron establishments, who have a reputation 
in the bar department, are doing a steady and an improving busi- 
ness, chiefly for the home markets; whilst others who make in 
great part for shipment are active enly in cotton ties and now and 
then in sheets. 

United States orders are still held back, the advices being 
almost confined to promises of what is yet to come, Canada is 
showing up well; and we are now in the thick of the season business 
for that market, as well in hardwares asin iron. The former is 
the better in demand. Last Australian advices are only tame in 
actual results, but are abundant in promises. 

Pig iron bas been mostly affected by the adverse continental 
news. Sales usually made about this time in that quarter being 
checked. Prices of this commodity for general forge purposes 
will be hardly so strong at the ensuing quarterly meetings as at 
the last. Deliveries ot quantities bought at the earlier date will 
not have been cumpleted in not a few instances, owing to the 
recent quietness in the demand for the finished art cle. The rates 
for finished iron are unaltered. The tendency to strengthen in the 
kinds in most request before remarked continues, Simultaneously 
very low rates are being accepted by needy firms. 

On Monday atternoon an adjourned ineeting of the creditors of 
Messrs. Onions, of the Horseley Heath Furnaces, was held at 
Dudley. The committee of inspection reported that they had 
gone fully into the debtors’ books and found that on the whole 
they had been well kept. The securities offered in the way of 
furnaces and works were worth about what they had been set 
down, and that the concern would be far better if worked by 
Messrs. Onions, who were ina position to pay 7s, 6d. in the pound 
and no more. The debtors offered this amount to two, six, and 
twelve months, but Mr. E. F. Smitb, (Lord Dudley’s agent) 
objected, and claimed the third instalment in eight months. After 
a long discussion the debtors agreed that their securities should be 
informed of the change, and the deed was then signed for the 
three instalments of 2s. 6d. each. 

The coal trade is not active. The scheme for sinking in the 
Shropshire direction from Cannock Chase is being matured by 
the financiers, and it will presently be brought before the public. 

Birmingham proper has no valid cause for complaint in respect 
of any department ; and prices are as a rule well sustained in all 
goods but rifles. Sniders, at a recent sale, when {000 were 
offered, fetched only £2 10s. a-piece. At any previous date from 
the outbreak of the recent war these weapons would have realised 
nearly double that sum. Extensive preparations are being made 
here for the making of Martini-Henry rifles, which are soon to be 
in considerable demand. 

A new company is being floated for producing iron tubes. 

The filesmiths, who seem to be as well off for work here as they 
are in Sheffield, have given notice that after the 3rdof next month 
they will allow a discount upon the present prices. Amongst the 
orders in the market are those for iron chain cables mooriug 
chains, and the like, required by the Admiralty ; for the iron 
bridges required by the Lancashire and Yorkshire Company 
throughout the North Lancashire Loop Line Extension, and tor 
14,000 yards of Gin. cast iron pipes in 74ft. lengths, gin. thick, ard 
faced with four bolts, together with 105 yards of Sin. cast iron 
pipes in the same lengths, and jin. thick, all for the Rybope 
Colliery Company, Sunderland. 

Messrs. Crawley and Parsons, Birmingham, have issued the 
following circular, dated March 21:—** We beg to inform you 
that copper has to-day been officially reduced £2 per ton, making 
present quotations—tough ingot, £72 per ton ; best selected, £74 
per ton ; braziers’ sheets, £77 per ton.” 

The stock fluctuation suspense account, after writing off the 
above sum of £8000, will have absorbed during the seven years 
since the formation of the company forty-four thousand pounds of 
its profits, the balance now standing at the small awount of 
£4122 12s. 10d. The dividend is 74 per cent. for the whole 


ear, 
“ The Birmingham Chamber of C ce joined heartily with 
the more than forty chambers who have just waited upon the 
Premier, with the view to induce the right hon. gentleman to ap- 
point a Minister of Commerce; and Mr. 8. 8. Lloyd, who took 
the principal part in representing the views of the Associated 
Chambers, is a Birmingham banker. 

The proposed London International Exhibition is not exciting 
more practical interest in its behalf in Coventry than I last week 
showed was being displayed in South-Statfordshire. At a meeting 
of the Chamber of Commerce of that city, held on Monday, the 
circular letter which the mayor had received from Lieut.-Col. H. 
Scott, R.E., hoping that the mayor might be able to arrange for 
a meeting to be held in Coventry, to hear an address from Mr. 
Buckmaster upon the special vbjects of the exhibitions, as 
well as their commercial and artistic value to the people of Eng- 
land, was read—and this took place:—The president explained that 
the mayor had stated to him that he should be very glad to assist 
in holding a meeting for the above purpose, and would grant the 
use of St. Marys Hall on the occasion. Mr. Browett saul the 
letter should have been referred back to the mayor, with a 
request to call a meeting. The secretary said that im that case 
the meeting would be calied under tbe auspices of the chamber. 
Mr. Franklin said it did not appear to be a matter in which they 
were greatly interested. He tancied that persons having a new 
industrial or scientific invention would find their way to the ex- 
hibition without their assistance. Mr. Rotherham said that a 











or other device to be lubri » such ber having op ig 
in its sides, or being partly constructed of glass, thereby enabling the 
dcipping of the oil within or through it to be distinctly seen. In order 
to insure the dripping, instead of the trickling of the oil or lubrica’ 
material from the ee af the chamber, a teat is provid 
around the orifice through which oil or lubricating material passes 
into the chamber. 
2423. E. Epwarps, Lower Clapton, “‘ Inhaling apparatus.”—Dated 7th Sep- 


decided opinion was growing up among manultacturers against 
exhibitions, After some further conversation, it was agreed that 
the matter should be left in the hands of the president to confer 
with the mayor, and take such p ings as might on consulta- 


tion be deemed advisable. 
It is din tion with the meeting of the Iron and 
Steel Institute, to be held in London next week, that a meeting of 








tember, 1870. 
The inhaling apparatus is of a cy 1 form and a convenient size, 
one end being sc shaved as o fit the patient’s mouth. Inside, a purifier 


lndart 





members of the institute connected with the South Staffordshire 
trade is about to take place for the purpose of considering the 





feasibility of inviting the institution to hold its next provincial 
meeting in the midland counties. ‘‘ The first county meeting of 
the institute (it is added) was held at Middlesbrough, and this was 
quite appropriate, seeing that the society originated in the north 
of England, and it was only natural that that district should first 
receive a visit fromthe members, At that meeting provisional 


| invitations were given by South Wales and South Staffordsbire 


| for the members to visit these localities at an early date, and 








accordingly last year the visitation of the Soutk Wales ironmasters 
was accepted and the country meeting was held at Merthyr,and was 
in every way a complete and marked success; the next meeting 
might appropriately be held in connection with the South Stafford- 
shire iron trade, that could not fail to be of interest in many re- 
spects to members of such ar institution. This locality is identi- 
fied with the early history of the iron trade, and though it may be 
thought a little antiquated it has passed through a very eventful 
existence, and it is entitled still to rank very high amongst the 
iron manufacturing centres of the world.” 

A public trial of one of Messrs. Albert and Robbins’ new 
patent equal leverage pumps for the drainage of wines took place on 
Monday at Mr. Samuel Rowley’s, Old Fields Colliery, Tipton. 
There was a tolerably large attendance of colliery proprietors, 
mining engineers, and others, and an opinion prevailed that the 
invention was a good one. ‘he action of the pump is as follows : 
—When one of the pistons descends it causes tue water in its 
pump cylinder to force back the piston in its horizontal cylinder, 
thereby forcing water up the oblique pipe into the other or secon 1 
pump cylinder. The simultaneous advancing of the piston in the 
second horizontal cylinder causes the water in front of the said 
piston also to enter the second pump cylinder, and at the same 
time draws water through its suction pipe. Of the two volumes 


| of water delivered into the second pump cylinder, only one 


volume passes out of the delivery pipe, as the capacity of the 
second pump cylinder is increased during the forcing of water 
into it by the raising of its own piston. When the action is 
reversed by the descent of the piston in the second pump 
cylinder, and the ascent of that in the first, the actions 
described teke place, but in the opposite pump cylinders, As 
the columns of water in the two pump cylinders are always 
balanced there is great economy of power in working the pumps. 
An 18-horse power engine was used at the trial, and with that 
power eighteen strokes of the pump were made, each stroke throw- 
ing forty-six gallons of water. 

The Birmingham Town Council continue to experience con- 
siderable difficulty in so disposing of their sewage as to make its 
distribution barmless to property holders and those persons who 
have an interest in the River Tame. Decisions have been given 
against the council, and a special meeting of that body is about to 
be held to consider the report upon the subject prepared by the 
Public Works Committee. 





CHEMICAL Society.—March 16th. — Professor Williamson, 
F.R.S., president, in the chair. Mr. C. H. Piesse was elected a 
Fellow. Mr. C. H. Gill rerad a note “On the Examination of 
Glucose containing Sugars.” It is known that coloured sugar 
solutions are decolurised and clarified by the addition of basic lead 
acetate before they are submitted to optical examination. Mr. 
Gill now found that the power of invert sugar to rotate a ray of 
polarised light is greatly altered by the presence of that reagent. 
The alteration takes place only on the levulose in the liquid; the 
dextrose suffers no change of optical properties. This alteration 
is not permauvent; on removing the lead or acidifying the liquid 
the original rotary power is restored. Mr. Gill employs these 
latter reactions iu order to obtain corre:t numbers with the 
saccharometer. He uses a strong solution of sulphuric dioxide, 
which removes the lead and at the same time bleaches the liquid, 
but is incapable of inverting cane sugar in the cold even in twenty- 
four hours. The presence of the lead salt in sugar solutions is 
also disadvantageous when the glucose has to be estimated by 
Fehling’s copper solution, as it partly becomes reduced, and thus 
necessitates the use of a greater volume of the saccharine svlution, 
the removal of the lead does away with this source of error. Mr. 
D. Howard made some remarks on the boiling point of a mixture 
of amylic alcohol and water, Mr. Perkin communicated that be 
had succeeded in obtaining bromacetic acid by gradual addition of 
bromine to heated acetic anhydride, boiling for some time, mixing 
with water, and subsequent distillation. Mr, Warrington spoke 
brietly of an easy and sufficiently correct determination of ammonic 
sulpho-cyanide in commercial sulphate of ammonia. 

H.M.S. Cerserus.--We are indebted to the Melbourne Argus 
for the following particulars of the voyage of che turret ship 
Cerberus :—** After for some time felicitating ourselves upon the 
report received at home describing the voyage of the Cerberus to 


| Gibraltar as beiug successful and prosperous, we have heard news 


direct from Lieutenant Ponter, of a very different sort. Writing 
from Malta on December 5, just a month after he sailed from 
England, be states that he had bad weather in the Bay of Biscay, 
and, indeed, heavy gales all the way across. For twelve hows 
the ship was very neariy lost, nor was it ever expected that she 
would get throughit. She rolledfully 40dezrees (far more than th. 
Captain is reported to have rolled) each way, aud pitched tremen- 
dously. Sowetimes the whole fore part ot the slip, as far aft as 
the foremast, would be lost sight of, and the decks were quite 
under water. Her gallant commander goes so far as to say 
that he never saw anything like it before, and naturally 
hopes never to see it »gain, Her behaviour has, however, 
given him more confidence, but his opinion is, that she would 
never have stood the gales round the Cape, which is so much in 
favour of the choice which dictated her present route, vid the 
Suez Canal. Her steaming qualities, it appears, are disappointing, 
for five and a-half to six knots is all that can be got out ut her whiie 
consuming at the rate of twenty-five to thirty tons of coal per day. 
At the same time she has only capacity to carry 200 tons of coal. 
Under such circumstances, how to get her from Aden to Galle, 4 
distance of 2100 miles, against the north-east monsoon, is a diffi- 
culty which Lieutenant Panter expects to have to overcome by 
chartering a vessel to meet him on the way, and so get a fresh 
supply of fuel; for to venture without such help would be tou 
great a risk. However, his final decision will be made when 
the Cerberus arrives at Aden. Upon the whole, with a rate of 
progress that may be said to amount to unly five knots an hour 
under favourable circumstances, it is doubtful if she can 
face the north-east monsoon at all. But these difficulties were 
not all. The fears of the sailors made watters worse. They 
deserted wholesale, and three of them had to be punished and 
sent to prison by way of example. Lieutenant Panter was trying 
to get more men, but they appeared afraid to sail in a vessel of 
such unusual conditions. His idea was to get sowe of the deck 
hands to volunteer for the stoke hole service, which was most dis- 
liked. He hoped to sail from Malta next day if the engines were 
ready and the weather cleared. At that time a gale was blowing 
from the eastward. From another source we learn that the fear, 
of the sailors were so strong that some of them professed readiness 
tv do six months in gaol with hard lsbour rather than six weeks wt 
s:ain the Cerberus. Her top-hamper has added between 600 and 
700 tons to her weight, while her freeboard is only 14ft. out of the 
water. In fighting trim she would be only about 6ft. out of the 
water. Under these circumstances it has been strongly urged 
that the Government should direct Lieutenant Panter to direct 
bis course to Bombay instead of Galle, and there have her masts 
taken out, and a considerable reduction made in the weight of her 
upper deck and fittings. Afterwards it was suggested that a 
steamer, or two if necessary, suould be chartered to tow ber across 

here, after the manner in which the Bermuda floating-dock was 

taken across the Atlantic. It has been since stated that Lieu- 

tenant Panter has full power to act accu1:ling to his own discretion, 

and has ample means at his commend to obiuin convoy if he deems 

it desirable. The arrival of the Cerbe us is unxiously looked for 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—THE MALLEABLE IRON TRADE— 
CLYDE SHIPBUILDING AND ENGINEERING- NEW IRONSTONE 
MINES—THE KILMARNOCK EXTENSION KAILWAY—PROPOSAL TO 
BRIDGE THE FORTH—TRIAL OF A TRAMWAY IN THE HARBOUR, 


Tue termination of the strike and lock-out in the malleable iron 
trade, and the improvement in the shipments of pig iron, have 
been the means of creating increased firmness in the Scotch pig 
irom trade, and prices have advance: steadily since last report. 
There wete some slight fluctuations dring last week, owing to the 
operations of certain speculators, but on tlie whole tite marltet has 
been steady and firm. At the end of last week the quotation was 
about 53s. 5d., cash ; now the market is strong at 54s., cash, and 
D4s. 3d. one month, No. 1, g.m.b., 54s. 3d., No. 3, 53s, 9d. 

Independently altogether of the in.provement which may be 
looked for as a result of peace on the Continent, there is an 
amount of confidence in the trade with regard to the future. New 
furnaces are in many districts either in course of construction or 
are contemplated ; and improved processes of manufacture are 
engaging the attention of ironmasters generally. 

Tue exports of pig iron have been going on with great activity 
of late. For last week the shipments were :—Foreign, 8067 tons ; 
coastwise, 539) tons; total, 13,466 tons. In the corresponding 
Week of last feat the) were 87? tors, showing an increase for the 
Weck of 3591 tons. If shipments continue as briskly fer a little 
a Very short tinte will stiffice to wipe out the deficit for the year, 
which now artiounts to less than 4000 tons. 

The impotts of Middlesbrough pig iron into Grangemouth have 
lately fallen off cdnsiderably ; but this can be easily accounted 
fot, as Middlesbrough makers have been firm in their prices, and 
deeline to lower their quotations, and besides that the demand for 
piddlitig prityoses had diminished while the strike lasted. ; 

Now that the dispute is ended the pttddling furnaces are again 
lit up in all the ironworks in and ardiind Glasgow, and great ani- 
mation is everywhere displayed, for the works are mostly bebind- 
hand with their contracts, and, in consequence, double shifts ate 
being organised, to redeem, as far as possible, the lost time. 
Should the agreement between masters and mei continue for any 
length of time, a fine brush of business may be relied on, for the 
trade undoubtedly stands in a better position than it has done for 
many years past. But there are signs that this settlement will 
trot be of lung duration, for it is sail that the society men ste 
athiving hatd to teetuit their stéength with the view of regaining 
the Is, per ton of which they complain they have been unjustly 
deprived, 

Shiphitilding on the Clyde is still very active. New conttacts 
‘tre cunstantly being made, and inquiries are rife. It seems, how- 
ever, that better prices are hard to obtain, although it must be 
allowed that in this respect there is need for improvement. 

Vages have been advancing, and workmen are already bezinning 
to be trottblesome: 

Many of the Clyde shipbuilders have been extending their pre- 
inises recently; othets *#ho were too confined up the river have 
moved, or are meditating removal, tu sites farther down, 

The railway facilities to the river side art in course of being 
largely extended; the dock accommodation will soott be censider- 
ably increased, and, altogether, the Clyde, as a shipping and ship- 
building river, is about to make extraordinary strides in the way 
of progress within the space of a very few years. 

The ironfounders and engineers are all busy, especially those 
etigitged in marine engine works; 

rade festivals and t#eunions have been greatly in vogue 
during the present month amongst some of the leading engineers 
and shipbuilders, This is always a good sign. It betokens pros- 
perity. When business is dull and unremunerative neither men 
not masters ate disposed for such festive gatherings; but in 
seasons of briskness, when pays are large and overtime abundant, 
there is always an inclination for a little sociality. This is just 
as it should be amongst those who are daily toiling side by side, 
and whose interests and welfare are so linked together. It would 
be well if the workmen were content to remain satisfied with 
Niich ittnocent forms of enjoyment as the trade soirécs and balls. 
It is too often the case that increased earnings are productive of 
increased thirst, and that the business of the neighbouring dram- 
shop becomes brisk in proportion to the briskness of the workshop. 
Instead of ‘* making hay while the sun shines,” a large number of 
artisans seem to regard it as a time for improvident license and 
frequent irregularity. Nothing is so discouraging to the 
employer as unsteadiness among his workmen whenever he begins 
to be pressed with orders. 

The Shotts Iron Company have for a considerable time back 
been carrying on sinking operations at Brownieside, and their 
labours have at length been rewarded by the discovery of a fine 
seam of ironstone, which is 18in. in thickness, and said to be of 
excellent quality. ; F 

It is expected that the Kilmarnock Extension Railway will be 
opened to passenger traftic by the beginning of next month, This 
route when completed will be a favourite one to Kilmarnock, as 
it will be ten miles shorter than the present line to Kilmarnock, 
and has the advantage of passing through much finer scenery. It 
is expected to be profitable, passing as it does through a rich 
mineral district. Already two ironstone pits have been sunk ad- 
jacent to the new line, and it will doubtless be the means of 
speedily developing the resources of the district through which it 
passes, . 

It is rumoured that the proposal to erect a bridge across the 
Forth is again under consideration, and that it is not at all im- 
probable the proposal may take definite shape soon.. It is not 
contemplated to lay the bridge on the site furmerly suggested, but 
rather to cross the river at a point farther up, where itis consider- 
ably narrower. Now that the Tay Bridge is in a fair way of being 
pes Aa the importance of this other connecting link is very 
obvious, and nothing short of difficulties of an almost insurmount- 
able nature should stand in the way of its accomplishment. The 
railway communication between no1th and south would then be 
direct, and traffic would be greatly accelerated. 

The Clyde Trustees are giving Messrs. Ransome, Deas, 
and Rapier’s Spatent tramway a trial, and they will soon 
be in a position to prove whether it is suitable for harbour 
varposes, The tramway consists of blocks of cast iron 4ft. 
tong Gin. deep, and 14in. broad. There is a running 
groove, along which the flanged wheels of common railway 
wagons can travel, whilst vehicles with ordinary wheels will pass 
along the plates, which are notched to suit the feet of horses. 
The blocks have their ends dovetailed into each other, and have 
snugsat intervals for distance bars. The are, of course, hollow on 
their underside, but the hollow portion is filled up with concrete 
before being placed, The Clyde Trustees are having 160ft. of this 
tramway laid down at the general terminus of the Caledonian 
Railway, where, as there is a heavy coal traffic, its merits will be 
speedily tested. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—NEW WORKS IN CLEVELAND — 
ENGINEERING AND SHIPBUILDING — THE MIDDLESBROUGH 
EXCHANGE—PRICEs. 

At the Middlesbrough iron market on Tuesday there was a 

larger attendance, and business was brisk. A good deal of iron 

was sold at list rates, and it wa« felt that with a continuance of 
peace prices would improve. ‘since then the undesirable state of 
affairs in Paris has had a depressing effect. It is earnestly hoped 
that peace will soon be restored. All the available blast furnaces 
in Cleveland are working steadily, and producing an enormous 
quantity of pig iron. I hear that Gjers, Mills, and Co, of Middles- 
rough, have lighted their two new splendid furnaces, and intend 





to tap them early iiext week. Several other new blast furnaces 
will soon ready for blowing in. I hear of more rail con- 
tracts being made in Oleveland. Although it has been reported 
a Dutch order, which was expected to be placed with a Middlesbrough 
firm, has lately been given to Belgium, there are numerous inquiries 
from Holland, Russia, Hungary, and America, and it is generally 
believed that in a short time the mills on Teesside will be full of 
work for the season. Prices are firm, and considering the pros- 
pects they must improve. Plates and angles are turned out in 
large quantities, but cannot meet the increasing demand for them. 
All the works on Teesside are fairly engaged in every department 
of iron making. 

In consequence of the continued indisposition of an extensive iron 
maker at Middlesbrough the arrangements for the proposed steel 
works in that town have not yet been completed. 

I hear that Messrs. Jones Brothers have started their Ayrton 
Works at Middlesbrough for the making of bars and billets, but 
they will not be fully at work until next week. The Britannia 
Works at Middlesbrough, where about 1000 tons of rails a week 
will be made, are making rapid progress towards completion. 
Other new works are being proceeded with as fast as possible. 

In engineering there is nothing new in the North of England 
except that at the Elswick Ordnance Works, Newcastle-on-Tyne, 
alarge number of Armstrong guns and projectiles of different 
kinds are being manufactured, it is said, for Russia or Turkey. 

Shipbuilding is very active. As fast as new vessels are built 
fresh orders arrive, and therefore the yards have work on hand for 
many months tocome. I regret to learn that some rivetters at 
Stockton have come out on strike. They want an advance of 
wages, I believe the matter will be arranged in a few day. During 
the week Messrs. Backhouse and Dixon, Middlesbrough, have 
launched a fine screw steamer of 1600 tons. The engines are by 
Blair and Co., of Stockton, who are so famous for their compound 
engines, 

On Monday the Middlesbrough Exchange Company held their 
annual meeting, and declared a dividend of 25 per cent. 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s. ; 
No, 2, 49s. Gd. ; No. 3, 47s. ; and No. 4, 46s. The prices of manu- 
factured iron are as follows:--Common bars, £6 12s, 6d. to 
£6 15s. ; bent or cable iron, £7 2s. 6d. ; to #7 5s.; best best, 
£8 2s. 6d. ; to £8 5s.; ship plates, £7 15s. to £7 17s. 6d. ; boiler 
ditto, £5 10s, ; to £8 12s. 6d. ; angle iron, £7 to £7 2s. 6d. ; rails, 
Mi 5s, to £6 10s. ; light rails for collieries, £6 12s. 6d. to £9 14s. ; 
slit nail rods, £6 12s. td. to £7; puddled bars, £4 10s. to £4 15s. 
On wagons at works four months’ bill, or cash less 24 per cent. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THERON TRADE: Things in a more satisfactory state: Operations 
at the Works: Orders not so numerous as might be desired: 
Makers confident as to the future: The demand now springing 
up: The uncertainty of the money markets the cause of buyers 
delaying inquiries: Probable effect of more activity in the iron 
markels:—THE HOME TRADE: Latest quotations:—THE TIN- 
PLATE TRADE—STEAM AND HOUSE COAL TRADES—THE WAGES 
QUESTION—THE METAL MARKETS. 

THINGS are in a somewhat more satisfactory state this week 

than they have been for some time past in this district. 

The disagreement between the ironmasters and the men having 
for the present, at least, been arranged, operations are again carried 
on with something like regularity. It can hardly yet, however, 
be said that orders are coming in as fast as might be desired, but 
there is a gradual improvement taking place in the demand. 
Makers are pretty confident in regard to the future, and advisedly 
are not hasty to enter into fresh engagements. The demand 
which is now springing up is undoubtedly legitimate as regards all 
sources, and time will necessarily lead to its development, which 
must eventually be extensive. 

A good deal of uncertainty in regard to the money markets has 
been the principal cause of so much delay in inquiries, but as no 
great change, as was expected, has taken place, merchants are 
beginning more steadily to direct their attention to transactions 
in the trade. 

The effect of more regular operations in the iron market will, it 
is strongly hoped, be twofold. While they increase in activity at 
the works, they will also tend to advance quotations to a more 
remunerative scale. As there are not wanting, therefore, indica- 
tions that requirements will very shortly expand in all directions, 
manufacturers of iron can afford not to push contracts on the 
present low prices. An appreciative improvement is taking place 
in the demand for rails, and the mills display a little more anima- 
tion than was to be witnessed a few weeks ago. To America the 
clearances of railway iron continue large, and specifications are 
coming in from other directions. Russian buyers have not yet 
commenced transactions, which are usually made as the spring of 
the year approaches; and the continued unsettled state of Paris 
causes purchasers on continental account to be less active than 
they might be at present were peace and unanimity thoroughly 
restored. 

There is very little fresh to report in regard to the home branch 
of the trade. The inquiries for railway iron are not numerous, 
and for other descriptions of make there is only a quiet demand. 
Pig continues in good request and quotations are firm, No. 1, cold 
blast, reaching £4 to £4 7s. 6d. per ton; ditto, refined wetal, 
£4 2s. Gd. to £4 15s.; ordinary hot blastings, £3 to £3 15s. 

The tin-plate trade is reported in a tolerably satisfactory posi- 
tion. Makers have a fair list of orders on their books, and prices 
are gradually becoming remunerative. 

In the steam coal trade there is gradually increasing activity, 
which is the result mainly of French purchases approaching more 
and more their usual magnitude. ‘There is less doing in house 
qualities owing to the proximity of the spring. 

Although most of the men have returned to work, and the 
wages question is apparently settled, the hands cannot be said to 
be passive at the ironworks or the collieries connected therewith. 
Meetings are still occasionally held, and there is a strong feeling 
prevalent against the reduction, aud there is some apprehension 
that unless the wages are advanced shortly to the former set scale 
there will be further difficulties to be encountered by the masters. 
It is strongly to be hoped, however, that quotations for iron will 
so improve as to render the ironmasters able to avoid further col- 
lision with the men. 

The metal markets of the district have scarcely met with the 
desired success since last week. In consequence of representa- 
tions made by some of the large proprietors, it has been agreed 
to hold the meeting at Cardiff fortnightly instead of weekly, and 
that secretaries should be appointed for Cardiff and Swansea. 
Accordingly Mr. W. Powell, of the Millbrook Ironworks, was 
appointed secretary for Swansea. From the samples of ores ex- 
hibited it is evident that a good deal of attention is being paid to 
ores of other localities than those from which they were formerly 
obtained. As far as pecuniary support is concerned the markets 
appear to be in a sound condition. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

TRADE ON THE TYNE—LIVERPOOL PoLyTEcHNIc Society: Testi- 
monial te Mr. Birch-West YORKSHIRE IRON TRADE— LEEDS 
CORPORATION WATERWORKS: New high-level reservoir--DISCOVERY 
OF COAL—StaTe OF 'travE: Sheffield-: South Yorkshire—Nor- 
WICH SEWAGE WORKS — THE CUMBERLAND IRON TRADE — 
STEAMERS FOR THE BLACK SEA TRADE—THE IRON TRADE IN 
NortH LANCASHIRE—IRON SHIPBUILDING AT WORKINGTON— 
SHIPMENT OF ARMSTRONGS, &C. 

THE steam coal and coke trade of the Tyne display a fair amount 

of activity. 





Marcu 24, 1871. 


At the last meeting of the Liverpool Polytechnic Society a com- 
mittee was appointed tocollect information on the performances 
of steamers. The question of railway accidents, the bill of Sir 
H. Selwin-Ibbetson, &c., was referred to the council for further 
consideration. ‘ 

On Friday Mr. J. Birch, who, since the formation of the Rail- 
way Steel and Plant Company, Newton Heath, has held the posi- 
tion of metallurgist and converter in connection with the under- 
taking, was presented with a handsome testimonial, subscribed for 
by the employés of the company, on the occasion of his leaving to 
take « similar post at the Carnforth Hematite Steel and Iron 
Works. 

The Kirkstall Forge Company is very actively at work upon 
weldless tires, axles, heavy railway forgings, &c. The Bowling 
Tron and Steel Company is turning out large quantities of railway 
matériel and other ya A of manufactured iron. The iron 
trade of West Yorkshire generally may be said to be active. 

The Leeds Town Council, in order to provide a good and con- 
stant supply of water to the inhabitants of Moortown, is about 
to construct a high-level reservoir on asuitable site a short distance 
from Heath Nursery, and just without the borough. The ground 
was purchased several years since, and the project is now about to 
be fully realised. The reservoir, which has been designed by Mr. 
Filliter, the Borough Waterworks engineer, will be formed partly 
by excavation and partly by embankment; the length will be 
about 130ft. and the width about 90ft. The water will be pro- 
tected from impurities by an arched and groined roof supported 
on brick or stone pillars, and having iron girders and tie-rods. By 
the use of concrete and puddle, both the floor and the covering of 
the reservoir will be constructed in such a manner as to be water- 
tight. The water will be forced through an 8in. main from the 
Headingley pumping station tc the reservoir, the storage capacity 
of which will be about 750,000 gallons. 

Messrs. J. Bowes and Co, have, after several years of patient 
and laborious effort, obtained coal at Wardley. <A fine 4ft, Gin. 
seam has been struck. 

There has been no falling off in the production of war material 
at Sheffield, especially at the Atlas and the Cyclops Works. The 
Norfolk Works have been doing a large business in steel rifle 
barrels, cast steel saws, files, &c.; some steel cannon have also 
been produced at these works. Messrs. Crowley and Sons, who 
are erecting additional works, have been producing on a large 
scale malleable castings for machinery, c. The Bessemer steel 
works are kept full going ; the rail mills are also active, the latter 
turning out a great quantity every week. 

Considerable quantities of coal and coke are being sent from 
South Yorkshire to the \ 


North Lincolnshire ironworks. To 
Lancashire also South Yorkshire is sending a fair quantity of 
engine fuel. 

The Norwich sewage works are now nearly completed. Mr. A. 
W. Morant, Norwich borough engineer, has been consulted with 
reference to sewage works contemplated at Thetford. 

The Cumberland iron trade displays considerable activity, The 
demand for Bessemer pig is brisk. The whole of the furnaces at 
Maryport are in full operation, and some additional furnaces are 
expected to be blown in shortly at Workington. The West Cum- 
berland Hematite Company is proceeding with the erection of 
Bessemer steel works ; pom Pr quantities of material have 
been accumulated, and a number of men employed in making the 
necessary foundations. A new company has been formed for 
building blast furnaces near Workington; the promoters are 
stated to have succeeded in obtaining a site at Salter Beck. 
Operations are to be commenced by the erection of three furnaces. 
The Lonsdalg Hematite Company at Whitehaven has completed 
the groundwork of a furnace which it is building, and excavations 
are to be commenced for another. The coal trade is brisk at 
Whitehaven, Workington, and eet, It is understood that 
at Asby Colliery, near Whitehaven, Mr. W. Irving, the lessee, has 
found an 8ft. band of very good coal. 

Two large steamers, built at Sunderland for Shields and New- 
castle firms, have made trial trips this week. They are expected 
to be devoted to the Black Sea trade. 

The hematite iron trade of North Lancasbire shows a large 
measure of activity. At Carnforth a fifth furnace is rapidly 
Rl are | pletion ; new B works are also advancing 
satisfactorily. The steel works at Barrow-in-Furness are being 
extended very considerably, and will soon be enabled to turn out 
2000 tons per week. New rolling mills are contemplated at 
Barrow, and a company has been formed to provide for their 
erection. . 

It is stated that an attempt is about to be made to commence 
iron shipbuilding at Workington. 

The Conspus, of Liverpool, a large four-masted steamer, has 
been taking in a cargo of Armstrong guns and other projectiles 
from the Elswick Ordnance Works. The destination of the 
Conspus is not known; it is supposed to be either Southern Russia 
or Turkey. 
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- 4en 4 
Copper — British — cake -O0°8 
WON cesseeeeeeee |72 0 0..7210 © 1600 
Best Selected 74 0 0. 0 © O} Tin, Ban ton. .... 9 0..610 0 
Beesccesces 0..77 0 0 Straights, fine—cash. 6 810..6 9 0 
Bottoms ...... 0..8' 0 0 For arrival ........ 67 0..6 8% O 
Australian, per 0..75 0 0 English block: oe 69 O.. 670 0 
Spanish Cake .. 0..00 0 cecvscsocccoss | O38 6.. CR © 
Chili Bars .... - | 65 0..66 0 0 Refined, in blocks... 613 0..0 00 
. refined ingot .. 71 0 0..74% 0 ©  Tinplates, prbx, 22) shts 
Yellow Metal, per Ib. .. | 0 0 6}.. 0 073 CO CORE cccccccessos 30.160 
Iron, pig in Scotland,ton | 2 14 0 cash. 1X. ditto .. 000..0 00 
Bar, Welch, in Londou | 7 0 0..710 0 IC. charcoal yo.111 0 
Wales. | 6 7 6.612 6 IX. ditto .... 000.000 
Staffordshire | 615 0..7 © © | Coals, best. per 016 6..017 0 
Rail, in Wales | 615 0..7 0 0 | Other Sorts... ...... O14 6.. 018 0 
Sheets, single in 5 0..10 5 © | Oils, per tun, Seal, pale 37 10 0..38 0 0 
0.9 5 0 WH sone -- 400.000 
6. 715 0 Sperm, body 00..000 
Swed os -| 915 6..10 0 6 Whale,south 0 0..47 0 0 
Lead, Pig, Foreign pr.tn.|17 15 0..0 0 0 060.0 0 ¢ 
English, WB ...... |1910 0..19 15 0 0.000 
Other brands -|18 5 0..1810 0 0... 0 0 
Sheet, milled 12:10 0..19 0 6.000 
Shot, patent 2010 0..21 0 0..43910 0 
Red or miniu 1915 0..2010 0 0.3410 0 
White, dry ..... 700000 %..0 00 
ground in oil , ad 000.000 0..47 0 0 
Litharge, W.B. ...... 000.000 ..0900 
Quicksilver, per bot .... | Li 0 0..11 5 0 o-0 06 
Spelter, Silesian, perton | 18 5 0..0 0 0 o..000 
English V &5 seeeee [18 10 0..1815 0 0.69 0 0 
zine, ditto sheet........ | 34 0 0..2410 0 Tallow.... 0.000 
v 
PRICES CURRENT OF ‘11MBER, 
1871. 1870, 1871. 1870. 
Per load £e2£t 4a £ & Per load— £24240 2644 
sees +12 013 0/11 1012 5 | Yel per reduced ©. 
- 315 415) 315 415 lst quality 18 01919 18 019 0 
ell SES. 6 oe andi." 12 18 13 10 12 013 9 
ojooeod0 »yellow.. 21 10 1419 10 10 1210 
6 0 6 5| 515 6 5 | St. Petersburg, yel. 13 915 0 ll “12 6 
315 5 O| 315 415) Finland .......... 7 0 8 v 610 8 Oo 
40 410] 4 5 5 & | Meomel............ 0 a an 
0 0 0 0] O O O O| Gothenburg, yel. .. 8401010) 710 915 
55 610\';4 56665 white 81° 910 0 0 0 
210 4 0| 2 5 4 5) Gefle, yellow . 10101210 9 01010 
3 0 4 0] 2 5 810) Soderbamn... 81012 v| 8 0 910 
3 5 310/ 217 3 2 be a) yer 
25 215 20 313 120ft. by 8 by 9> 10 0121010 01216 
$385] 2°5 $$] oat sac 
Dnt. 
00001000 0 per df din ttn ere 
3 0 5 O| 4 O 6 0)! Btaves. per standard M. 
5 0 510} 6 O 6 5 Quebecpipe ...... 75 07710 65 06710 
3ft. Yin. | cheon ,. 22 024 0 18 019 0 
wht 12 0171°/19 O17 0! Baltic, crown .. ! 165 9 0 r 
54 Joha,whespruce 121014 0'19 015 9 Pine ......., 176.0 1400 180 @ 
9 
(; DREAKFAST.—EPPs's Cocoa.—GRATEFUL AND COMFORTING.— 
By a thorough xnowledge of the natural laws which govern the 


operations of digestion and nutrition, and by a careful application 
of the fine properties of well-selected cocoa, Mr. pps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.” —Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 


‘ James Epps & Co., Homeopathic Chemists, London, [Apvr.] 
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LITERATURE. 
A Practical Treatise on Mine Engineering. By G. C. Grexn- 
WELL, F.G.S. Second Edition. London: Spon. 1870. 
7 [Conctupine Noricz.] 
Or the seventeen parts constituting this treatise seven are 


devoted to mine engineering ae ly so-called; in other a) 


words, to the practical work sinking bore holes or 
shafts, the construction of pumping and winding engines, 
the ventilation of deep workings, and the getting of coal. 
This portion of Pug is, upon the whole well written 
and sound, though not free from blemishes, At all events 
it is infinitely more satisfactory than the first, or geological 
section, of the treatise; but the author writes from first to 
last as if there were no other mines than those sunk to ob- 
tain coal in existence, and so far the title of his work isa 
misnomer, That the circumstances under which “ mine ” 
copper pyrites, or tin stone, is Wop, are sometimes almost 
identical with those under which coal is obtained, is true 
enough; but it is not less certain that in very many instances 
copper, and tin, and even ironstone mines, are totally diffe- 
rent in every respect from coal mines; but this fact has in no 
way influenced Mr. Greenwell. He has written of coal, and 
of coal only, saying practically nothing of any other kind of 
mining. e must take exception also to the way in which 
our author has arranged his matter. Engines and bore 
holes, dams and winzes, are all mixed up together with 
little system or method, and, as a result, the reader finds 
himself tossed on a sea of subjects without compass or 
rudder to guide him. The aggravating part of the matter 





is that this incoherence could have been so easily avoided 
by cutting the book up into chapters or sections, each | 
complete in itself, and each forming, so to speak, | 
a vousoir in the complete structure. Possibly Mr. Greenwell 
saved himself some trouble by adopting the system, or | 
want of system, we find so defective.e He has yet to learn | 
that easy writing is often very hard reading indeed, | 
Having said so much of the general characteristics of the 
latter portion of the book, we shall now proceed to consider | 
the matter this contains more in detail. 
Our author begins his fourth chapter at page 131. We | 
cannot give a better idea of the nature of the subjects of | 
which it treats than by reproducing the heading, which runs 
as follows :—“ Boring for Coal—Boring against Old Wastes 
~-Dams—Sinking—Timbering—Piling—Wedging Cribs 
—Walling—Sinkers’ Tools—Metal Tubbing—Stone Tub- | 
bing—Plank Tubbing—Crib Tubbing—Brattice— Pumping 
and Winding Engives—Pumps and Crabs.” This is an 
imposing list, and contains more promise than we find 
realised, inasmuch as certain of the subjects are dismissed 
with scant ceremony. The pages devoted to the considera- | 
tion of the operation of boring for coal, are, however, | 
very good. Our author, to begin at the beginning, treats 
of the virgula divinitoria, or divining rod, quoting ““Cham- | 
bers’ Dictionary” as an authority. He also states that | 
“Howson says that the first inventor of the virgula | 
divinitoria was hanged in Germany as a cheat and, 
impostor,” from which we concludej that the Germans | 
were many years ago infinitely more sensible than the 
present inhabitants of the Mendip Hill district, where it | 
seems the virtues of the divining rod are still implicitly 
believed in. We are not quite sure whether Mr. Green- 
well would or would not have hanged,the inventor of the 
divining rod. As regards the Mendip Hill folk, he says, | 
“The implement is there called a ‘ dowzing rod, and the | 
practice ‘dowzing.’ The virtue is, I think, more generally 
supposed to rest in the dowzer himself than in his rod. | 
There may be some delicate organism in some persons | 
which may be affected in some ordinarily incomprehensible 
way by the effluvia as they are called.” And, he adds, 
that he has seen the “dowzer” at work, doing very curious | 
things; but he prefaces the statement by saying that whether | 
there were or were not mineral veins at the Sa indicated | 
by the operator “ was not investigated.” Mr. Greenwell, | 
dismissing Rhabdomancy, jumps at once to a detailed ex- | 
planation—a very good explanation, too—of the way in 
which a search for coal should be commenced, and goes on 
to describe the methods usually employed in sinking a 
bore hole. He gives the following en as the usual 
price of boring, but he omits to say in what precise 
district. For the first five fathoms, 7s. 6d. per fathom; for 
the second five fathoms, 15s, a fathom; and so on, advancing 
7s. 6d. a fathom for every additional five fathoms. He takes 
care to add that this rule will not apply in very hard 
strata. His description of the boring apparatus is simple 
and lucid, but his experience seems to have been confined 
to very easy operations, for he gives few hints asi to the 
course to be pursued when difficulties present themselves, 
such as the breaking the rods in a deep hole; indeed, he 
mentions only a single instrument, the “ Béche,” for extract- 
ing broken rods. e béche may answer well enough for 
shallow borings, but in deep sinking its grip on a rod broken 
near the top of a hole seldom suffices to bring the broken 
part to the surface. We are pleased to find that our author 
ives due prominence to the excellent boring machines of 
essrs. Mather and Platt, and cites one instance in 
which the firm put down a bore at Middlesbrough 18in. 
in diameter through the new red sandstone to a depth of 
1302ft., which was sunk through the sandstone at the rate 
of a foot an hour; and when the depth was over 1100ft., 
at the rate of 3°25ft. in thirteen hours, a feat almost un- 
paralleled. Our author dwells at some length on the subject 
of dams for keeping back water in mining. What he sa: 
he says very well, but he does not say enough, simply 
because he assumes the existence of an amount of know- 
ledge on the part of his readers the possession of which 
would render Mr. Greenwell’s instructions unnecessary. 
The borings having been made and found satisfactory, 
the next operation consists in sinking the shaft or shafts, 
and on this point our author writes ably and at length. He 
gives forms of tender, and details the natures of the various 
contracts which will probably be taken, either all by one 
individual or by several individuals, us the first con- 





tract will probably be for sinking through clay to the stone 
head; cand for Poe ig ay mre ill the water is 
met with; the third for sinking through limestone with 


water, and so on; and he supplies, as a practical illustra- 


tion of the nature of the operation and the difficulties 
to be contended against, a copy of a drawing taken 
during the sinking of a pit at Norwood, near Gates- 
head, which will be found interesting and useful. 
Our author dwells at length on the practice of 
tubbing, and among other things he mentions incidently a 
system of testing merits of cast iron tubbing which 

ill per be new to many civil engineers. “ All 
tubbing before being put in should be well tested by 
punching it at all its edges, to ascertain that the metal is 
sound and free from honeycomb.” What the value of a 
test of this kind may be we shall leave our readers to judge 
for themselves. Mr. Greenwell evidently believes that if 
the metal is all right at the-edges it must be right else- 
where. Our practice goes to prove that metal may be all 
right at the edges and all wrong everywhere else. 

After the tubbing comes the pumping engine, or the 
pumping and —- engine, or both. . Greenwell has 
illustrated this part of his subject very fully, but the plates 
give no details, being for the most part pretty coloured 
pictures, not dimensioned, and impossible to scale with 
any accuracy. They show the general gement of 
certain machinery it is true, but that is all, and the de- 
scription of the various forms of engines used occupies but 
two pages. Some of the combinations of mechanism shown 
are truly wonderful. Our author tells us that “the most 
common form of engine erected exclusively for pumping 
in the North of England coal mining district is the double- 
acting condensing engine of Boulton and Watt, and that 
in very deep minings the manner of applying this engine 
is shown in Plate 42.” The combination there illustrated 
is enough to drive a Cornishman out of his wits, the single 
double acting steam cylinder actuating two beams placed 
tail to tail at,different heights, and five pump spears, one 
going off at ,an angle of 60 deg. toa V bob. This may be 
necessary, but we doubt it. Our author does not believe 
much in the Cornish engine, and we do not wonder at this, 
seeing that he does believe that it burns 34 lb. of coal per 
horse per hour. He holds, furthermore, that a fly-wheel 
imparts great advantage to a pumping apparatus, as in the 
case of all direct-lifting engines the inertia of the load is 
not overcome gradually, asin the case of the crank engine, 
but all at once, thus “ evidently incurring uuder the same 
strength of material a much greater liability to rupture 
with the former than the latter. 


The strain on the 7 
| of a Cornish engine on the sudden admission through its 


large valve of steam at a high pressure is enormous,” Mr. 
Greenwell has evidently a deal yet to learn about the 
Cornish engine ; such for instance, as the fact that its beam 
and balance bobs and spears, constitute the equivalent of 
the fly-wheel; and that the strains to which it is exposed are 
no greater than those to which a rotary engine, working at 
the same piston speed, and developing the same power with 
the same measure of expansion, would be submitted. 

After all it is matter for congratulation that our 
author has only written two about steam engines. 
He gives, however, the following particulars of a Cornish 
engines put up by the Hayle Foundry Company, in 1869, 
for the dai e of the drowned Tyne collieries, which we 
reproduce = ihetvadion the great size which the Cornish 
engines sometimes reach. This engine has a cylinder 100in. 
in diameter, with a piston-stroke of 11ft. lt weighs 13 
tons. The top and bottom, with the nozzles, &c., weigh 
19 tons 7 cwt.; the jacket weighs 14 tons; the piston,5 tons 
16 cwt. 2 qrs.; the piston-rod, which is 10in. diameter, 
2 tons 13 cwt. 2 qrs.; the main gudgeon is lft. 7}in. dia- 
meter in the bearings, and weighs 4 tons 2 cwt.; the main 
beam is 39ft. long over all, 7ft. Gin. deep, consists of two 
flitches, each 4in. thick, and weighs 40 tons, 

The last chapters of the work are devoted to the con- 
sideration of the gases and ventilation of mines, written 
by Mr. J. J. Atkinson and Mr. Greenwell, the lighting of 
mines, and accidents in mines. They contain nothing 
very new, but the chapter on ventilation is, upon 
the whole, a fair digest of the subject, in which we 
have, in a —- form, about as much information 
concerning the theory of ventilation as an ordinary 
mining engineer n desire to know; but there is a 
lamentable absence of practical information as to the con- 
struction of fans or steam jets, the dimensions of furnaces, 
&c., the reader being left, we presume, to deduce these 
things from theory or to put Nimself in the hands of 
mechanical engineers. 

The book is one which the mining engineer whose 
avocations are carried on in the coal district should 
not be without. To the tin or copper miner 
it will prove of little service. We have only to add that 
the type and paper are excellent, and the lithographs with 
which the volume is illustrated very good of their kind; but 
they are not the kind of illustration we like to see in a 
volume of so much pretension. 





Die Konstruktion der Walzenkaliber, Von D. Dasten, &c. 
Berlin. 1870. 4to. 

Tuis work by Herr Daelen, who is manager of iron 
works at Heerdt, near Neuss, is devoted wholly to develop- 
ing, by the aid of eleven folding plates of the 
principles upon which the calibration (as it is called in 
Germany), that is to say, the cutting of the successive 
grooves in a train of rolls, should be determined, so that a 
uniform stress should be visited upon the machinery at 
every passage through of the bar, from its original state in 
the “ billet ” to the finished bar, whether rail, trough, T, 
. a. This is done amongst us very much by rule 
of thumb. 





Bibliotheck Technischer Wissenschaften. By Cant MAckENs. 

A VI. Heft. 8vo., with folio atlas. Stuttgard. 
Tus part of a newly established work contains plates with 
details of a wire rope steam ferry boat, such as many that 
are now plying on thegreaterGerman rivers, and full details 
of thelarge wrought iron arched railway bridge of Ingstfeld, 
over the Neckar, uniting Wurtemberg and Hesse, which 
consists of five arches, each of about 36} metres clear span. 
The details are given with clearness and in an in- 
structive way. example is a good one for the engineer 





student, and he will find here, the diagrammatic methods 
so much employed by German engineers for fixing stresses 
and scantlings, very distinctly set forth. The part with its 
ten 1 is a marvel of cheapness—only six sbil- 
lings. ill it ever be possible to produce technological 
works in England, by the help of our publishers, at pro- 
portionably moderate rates? We fear not. 





Geologie von Oberschlesien, dc. Two volumes, large 8vo, with 
atlas, &c. Breslau. 1570. 

Tuis magnificent work by Dr. Ferdinand Roemer and 
Dr. Runge, both well-known authorities on applied geology 
and mineralogy, and holding important appointments in 
the mining schools and universities under the Prussian 
Government, has been produced at the expense of the State, 
which in some measure accounts for the fact that the work, 
which would probably be priced in England at about three 
guineas, is sold at eighteen shillings. It embraces one 
thick volume of text ; a second of fifty plates of exquisitely 
oe fossils, &c., and an atlas of sections, including 
a general geological map of Upper Silesia—having reference 
to Dr. Runge’s portion of the work especially, viz., to 
all that is descriptive of the workable minerals of this most 
extraordinary and rich mineral region, the very storehouse 
of the mineral wealth of Eastern Prussia. 

The geology of Upper Silesia comprehends the extensive 
vertical range between the Devonian strata and the alluvium 
of to-day, including many eruptive rocks. It passes upward 
through the stone coal formation, the Permian rocks (with 
many peculiar included metamorphic or eruptive rocks), the 
trias, with the coal and brown hematites of the Keuper, 
the Jurassic rocks, the chalk formation with its own re- 
presentative of our gault, the tertiary rocks aud beds; and 
nearing the surface in this order, the diluvium and allu- 
vium ; the distinctions between these, as well observed by 
continental geologists, being the results of water action, be- 
fore the land assumed its present condition, and subsequent 
to its having done so. 

About one-third of the first volume is occupied by 
Dr. Runge’s masterly setting forth of the modes of occur- 
rence and of working of the industrially valuable minerals 
of this large and wealthy country. 

In 1791 Upper Silesia was a poor and thinly inhabited 
barren region ; its mining population numbered only 315 
miners with their wives and children. But even then, 
though the extent was not great, the variety of its mineral 
produce was so, It embraced coal, calamine (which was 
then apparently all exported), lead ores, lead, silver, pig 
and bar iron, steel in various forms, blend, and some manu- 
factured iron in wire, Kc. 

In the year 1868 the coal produced was more than 
one hundred and six millions of centiners, worth above 
seven millions of thalers. The calamine and lead ore to- 
gether were worth more than two million thalers, while 
the iron and steel in various forms were worth nearly four- 
teen million thalers. The machinery manufactured tigured 
for above one hundred and fifty-four thousand thalers, 
and the gross mineral industry of the whole region 
amounted to nearly twenty-two million thalers, exclusive 
of a very varied quarry produce, worth nearly one and 
a-quarter millions. 

Lhe English scientific coal miner will find here in the 
numerous sections of pit shafts and of the coal country 
generally, and the methods of working, much of interest 
and value, 

The zinc industry, next to the iron, is the most important 
metallurgy in Upper Silesia. The national supply 
of galmei, or calamine, seems not only inexhaustible, but 
even unimaginable. It lies in immense irregular pockets 
at the base of the dolomitic limestone, along wich iron 
and other minerals. 

The occurrence of galena in the rocks of Upper Silesia 
is of a character almost unique, and probably the most 
singular as yet noticed by miners. In thin beds of almost 
pure sand, intercalated with the dolomitic limestones, and 
in crystals often almost microscopically small, sometimes 
more or less decomposed, galena is found extending con- 
tinuously over vast areas, and requires but little trouble to 

uce. Lead, however, is found in other forms largely. 
Besides these there is abundance of iron pyrites—now 
the foundation of all chemical manufactures—gypsum, 
marbles, hydraulic limes and cements, pottery und china 
clay, glass materials and glass manufactures, millstones, 
and_ several other minor descriptions of mineral riches. 

The population is partly Sclave and the language 
mixed, but Dr. Runge admits that Prussia is doing its best 
to make Fatherland of it, in its own {peculiar fashion, and 
hopes in the process “das Helfe Gott.” 





Pror. OSBORNE REYNOLDS has been reading before the Man- 
chester Literary and Philosophical Society a paper ** On the Tails 
of Comets, the Solar Corona, and the Aurora,” attributing these 
phenomena to electrical discharges under different conditions, 

BELGIAN Ratts.—The total exports of rails from Belgium in 
1870 were 122,926 tons, against 136,186 tons in 1869, showing a 
reduction of 13,260 tons. The exports to Russia declined last 
year 15,200 tons ; those to Italy, ‘ tons ; and those to Turkey, 
12,000 tons. On the other hand, the exports to the Zollverein 
increased 20,000 tons; those to France, 2400 tons; those to 
Sweden and Norway, 1000 tons ; those to Spain, 2700 tons ; and 
those to Egypt, 1000 tons. 

THE following appointments were made on Wednesday at the 
Admiralty : -Edward Carling, chief engineer, to the Indus, for 
service in the Research; W. Williamson and J. Bowman, en- 

ineers, to the Curlew; Thomas J. Warburton, engineer, to the 
neonstant; Richard J. Willcocks, engineer, to the Himalaya, for 
service in the Danie, when recommissioned; Peter Robertson and 
George N. H. Mitchell, engineers, to the Ocean, additional, for 
service in the Avon, when recommissioned, to take passage out in 
the Tamar; John Crichton and Nicholas H. Rowe, engineers, to 
the Ocean, additional, for service in the Dwarf, when recommis- 
sioned, to take passage out in the Tamar; George Sullivan, en- 
gineer, to the Ocean, additional, for disposal, to take sage out 
in the Tamar; Courtenay O. Weeks and James F. Lewis, first- 
class assistant-engineers, to the Ocean, additional, for disposal, to 
take passage out in the Tamar; Edward R. Vine, second-class 
assistant-engineer, to the Curlew; Charles W. Thorne, second-class 
assistant-engineer, to the Ocean, additional, for disposal, to take 
passage out in the Tamar; and William Broad, second-class 
assistant-engineer, to the Ocean, additional for service in the 
Dwarf, when recommissioned; to take passage out in the Tamar. 
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THE TRON AND STEEL INSTITUTE. 


THE annual general meeting of the members of this Institute 
took place at Willis’ Rooms on Tuesday last. The chair was 
taken by Mr. Henry Bessemer, the President. 

The usual routine business of the Institute having been trans- 
acted, the President delivered the following address. He said:— 

**On entering upon my duties as President of the tron and Steel 
Institute, I cannot but feel deeply sensible of the honour you have 
conferred on me by your election ; and, at the same time, I fully 
recognise my inability to do justice to the occasion, and must 
therefore entirely throw myself on your indulgence. 

‘*Among the various manufacturing industries of the world, 
there is, perhaps, not one possessing so absorbing an interest as the 
manufacture of iron, whether viewed as a source of national wealth, 
of social advancement, or in its purely scientific character. The 
history of its discovery extends far back into the night of time 
and is lost amid the imperfect records of incipient civilisation. As 
time rolled on the production of this valuable metal appears to 
have kept pace, and gone hand in hand with the advancement of 
the arts, both of peace and war, down to the period at which we 
have now arrived. 

“On the 23rd of June, 1869, it was the good fortune of the 
members of this Institute to listen to a most interesting account 
of the rise and pyogress of the iron manufactures, delivered by the 
noble President in his inaugural address; an account not only 
touching on its ancient history, but bringing it down by successive 
steps to the present period. This address, as you will well remem- 
ber, was also accompanied by statistics, both of the home and 
foreign iron trade, so complete, so interesting, and so exhaustive, 
as to leave no standing ground for me in the same direction. There 
are, however, some points of interest which have cropped up since 
that period which I propose to bring briefly under your notice ; 
after which I must ask you to follow me a little way off the beaten 
track prescribed by custom in addresses like the present. I say 
briefly, because I should not like to anticipate the more interesting 
details of the latest improvements in the iron and steel manu- 
facture which we may hope to have brought before us by the 
authors of the various papers to be submitted to your notice. 

** Among the many important problems still waiting for solution 
in the malleable iron manufacture is the process of mechanical 
puddling, a process which presents so many practical difficulties to 
its successful accomplishment as to have hitherto heavily taxed the 
inventive talent and perseverance of many able men, who, though 
baffled for the time, have returned again to the charge, full of 
energy and determination. Most of the members of the Institute 
had an opportunity, during their visit to Wales last summer, of 
seeing the highly ingenious apparatus designed by Mr. Menelaus, 
of Dowlais, for this purpose. That such appliances should not 
have accomplished all that was desired of them is in itself a stand- 
ing proof of the difficult nature of the task he had taken in hand, 
The want of success that has hitherto awaited these efforts is the 
more to be regretted, because the work of the puddler is one so 
laborious, and so exhausting to his physical and vital powers, as 
to render it desirable, for every reason of humanity, that hand 
puddling should be superseded by mechanical force. The advances 
made in this direction at the works of M. de Wendell, and at other 
works in France, are most interesting. Through the kindness of 
Mr. Menelaus, the committee formed to report on this process will 
have an opportunity of witnessing it in operation at the Dowlais 
Works, as soon as the apparatus can be got into working order. 

** While these laudable efforts are still progressing in the mecha- 
nical department of the iron manufacture, the chemical side of the 
question has not been lost sight of. It will be remembered by 
many present that, in the early part of this century, the various 
qualities of the iron of different districts were considered as the 
simple and inevitable result of some radical difference in the iron 
itself, such as we meet with in different kinds of wood, and in 
other organic substances, The science of chemistry has, however, 
long dispelled these erroneous notions, and shown that the simple 
elementary substance, iron, is precisely the same allover the 
world, and that the great variety in the quality and properties of 
this metal, as found in commerce, depended entirely in the quantity 
and number of other substances retained in combination with it, 
and, hence, that it might be possible to produce from every kind of 
iron ore a pure and perfect metal. The great encouragement 
which the enunciation of these facts at once gave to the manufac- 
turer led him to study the best means of purifying and separating 
from iron the deleterious matters found in combination with it. 
These efforts have had the happiest results, although we are still 
very far from the ideal standard of perfection which contemplates 
the production of an equally pure iron from all the known ores of 
that metal. This much, however, has been accomplished; the rule 
of thumb has given way before the proofs of chemistry, and the 
iron manufacturer of to-day no longer believes in some occult 
difference in the nature of the iron he treats, but his well-ordered 
laboratory furnishes him daily with the quantity and quality of the 
deleterious matters which his raw material contains, and which, as 
is now well-known, consist chiefly of sulphur, phosphorus, and 
silicon. The latter substance is, for the most part, removed in the 
refinery and puddling furnace, but the two former still make a 
determined stand, and are never, in practice, so completely elimi- 
nated as to render the metal as pure as that obtained from ores 
where these substances are entirely absent. It is, however, no 
small point gained, that we know the numbers and nature of the 
enemies we have to struggle with. Such knowledge is said to be 
half the battle, but the other half is still, I fear, the most stub- 
born, Among the workers in this direction is Mr. Henderson, of 
the United States, who proposes to remove these deleterious sub- 
stances by the employment of fluoric acid, in combination with 
oxygen; I have, however, not yet received any information as to 
the results obtained by the means proposed. 

** A second competitor in this interesting field of research is Mr. 
Sherman, also an American gentleman, who has been carrying on 
a number of experiments at the works of Sir John Brown, at Shef- 
field, and at other places. The invention, is I understand it, con- 
sists in the use of iodine, or its compounds, brought into contact 
with the metal in the puddling furnace, or in the Bessemer con- 
verter. This problem, on purely scientific or chemical grounds, is 
one of considerable interest, nor is it less so in a commercial point 
of view; but under the latter aspect it resolves itself chiefly into 
a question of how far the low-priced quality of pig iron can be 
made to equal the results obtained from the purer brands, and how 
near the cost of the process will bring up the inferior iron to the 
cost of the purer qualities at present in the market. On these 
points I have no information that would warrant me in hazard- 
ing an opinion" either one way or the other. Further experiments 
are, however, I understand, about to be made, so as to decide 
these important questions; in the meantime we cannot but wish 
every success to the invention, which, if attained, would be of 
great commercial value. 

** Without having at all studied the question, it would at first 
sight appear, that instead of employing so expensive a substance 
as iodine in its manufactured state, that the half-vitrified ashes of 
seaweed, which are rich in iodine, might be applied direct to the 
iron in its first process of manufacture in the blast furnace—or, by 
simply charging on with the rest of the material the requisite 
quantity of seaweed inits raw state, or only previously dried. The 
carbonate of soda, chloride of potassium, and other salts, derivable 
from the seaweed would, in any case, form an excellent flux, 
and lessen the quantity of lime required to produce a liquid 
cinder. It would also appear that the ashes of seaweed, in the 
form of powder, could most readily be carried by the blast through 
the tuyeres into the Bessemer converter or at any stage of the con- 
verting process. I have found, in my early experiments, that 


blowing crude American pot ashes into the metal produces a very 
liquid cinder, but the tuyeres are more rapidly worn than when 
air alone is used. 

“Among the most important improvements lately effected in 
the manufacture of steel is the development, by Sir Joseph Whit- 





worth, of the system of casting under hydraulic pressure. The 
casting of large masses of steel free from air bubbles has long 
been a source of difficulty owing chiefly to the fact that at the 
extremely high temperature of molten steel a certain quantity of 
oxygen is absorbed and zetained by the metal so longas this high 
temperature is kept up, but which it catinot keep in combination 
when the metal is cooled down to the point at which it commences 
to solidify; hence, when the fluid metal is received in a cold 
mould, large volumes of gas are given off, some of which become 
entangled in the solidifying mass, and is there retained, form- 
ing numerous cells or honeycombs. A similar result is met 
with in finery iron, when it is “‘overblown;” carbonic oxide 
gas is liberated in abundance during the solidification of the 
plate metal, and gives rise to the peculiar cellular structure 
so well known. Another defect inherent in steel castings 
owes its origin to the crystalline structure assumed by the metal 
in the act of solidification. So long as the metal retains undis- 
turbed the original crystals formed by casting, the mass is only 
feebly coherent, its tensile strength is less than half to which it 
rises when hammered or rolled. It will bend only a few degrees 
from the straight line without fracture, while its power of elonga- 
tion is also extremely limited ; but if considerable pressure be ap- 
plied while the steel is passing from the fluid to the solid state the 
crystals, which would otherwise become almost independent struc- 
tures, are united or welded together so perfectly at this high tem- 
perature, and in their almost plastic state, as to develope the most 
perfect cohesion of all parts of the mass, probably more perfect 
than any subsequent operation of hammering could effect. In a 
patent which I obtained in 1856 I described a method of casting 
steel under hydraulic pressure in iron moulds—a cold wrought iron 
plunger being forced into the semi-fluid steel at one end of the 
mould, through the agency of the hydraulic pressure applied to its 
opposite end. About the same period I had observed that in those 
cases where fluids gave off gaseous matters under ordinary atmo- 
spheric pressure that they were prevented from doing so by in- 
creasing the pressure on their surfaces. A familiar example of 
this action is seen the instant we release the gaseous pressure by 
the removal of the cork from a bottle of champagne, and it oc- 
curred to me that if I subjected the fluid steel to additional at- 
mospheric pressure that the boiling of the metal in the mould 
would be prevented. Thus arose the first idea of casting under 
the pressure of air or gases pumped into a closed chamber of great 
strength, in which the mould and casting were enclosed; but 
owing to numerous engagements these inventions were left in 
abeyance until attention was again called to the subject, a few 
years since, by Sir Joseph Whitworth, who, finding great difficulty 
in making steel castings free from air bubbles, and of sufficient 
cohesive strength for the manufacture of his guns and projectiles, 
hit upon the idea of subjecting the metal, while still fluid, to the 
action of a hydraulic plunger forced into the mould. His experi- 
ments, in connection with this system of casting, have been most 
successful. Indeed, I can bear witness to the extreme soundness 
of several large cylindrical masses, turned and bored, which were 
shown to me at his works, in neither of which the most minute 
flaw or bubble hole was visible. It was also stated that these 
simple castings under pressure were as strong, or even stronger, 
than bars of hammered steel. In justice to Sir Joseph Whitworth, 
I feel bound to say that I have no doubt whatever but that he was 
wholly unaware of the existence of my previous invention at the 
time he brought forward his system of casting under hydraulic 
pressure, by which the material now known as “ Whitworth 
metal” is produced. Certain it is that we owe to him the deve- 
lopment and first practical application of this system of casting 
steel under a pressure transmitted direct to the fluid, or semi-fluid 
metal, by a shimaee actuated by hydraulic force. 

“It is difficult to estimate the importance of any process by 
which a malleable metal, stronger than forged iron, might be 
readily cast at once into the desired form ; but it is just this 
question of form which still presents the difficulty. It will be 
readily understood that any plain parallel figure like an 
elongated shot, or a solid cylinder or ingot, may be com- 
pressed by a plunger at one end, and a tolerably uni- 
form effect be produced throughout the mass of metal; 
but it is far different with more complex forms. For in- 
stance, let us apply the same force to one end of a loam mould 
is which a double-throw locomotive crank is to be cast. In this 
case we should have two breaks in the continuity of the column 
pressed upon; and even if it were possible to prevent those parts 
of the mould between the throws from being crushed in by the 
enormous pressure transmitted to the end of the crank, we should 
infallibly fail from another cause. The plunger would, doubtless, 
transmit the pressure throughout the whole mass so long as the 
metal remained fluid; but this is just the period at which pressure 
is of little or no use as a substitute for forging; it is when solidifi- 
cation and a reduction of bulk is taking place, by cooling, that the 
force is most needed, to prevent the formation of cavities in the 
central parts of the mass, and to cause that cohesion of the crystals 
which, in other cases, is effected by the after process of hammering. 
It will also be obvious that the ram would be wholly incapable of 
transmitting force throughout the contorted limbs of a crank axle 
while in the act of solidification, Hence in this, and in hundreds 
of otherrequired forms, the plunger system of transmitting pressure 
would prove an entire failure. There are also other insuperable 
difficulties in the way of this systera of applying pressure 
to the general run of castings required in steel; the mould 
for each article would have to be made of enormous strength, and 
be only very thinly coated on the inside with clay or loam, to 
prevent the crushing of these materials and the consequent dis- 
tortion of the casting ; while the iron mould, having only a thin 
coating of yielding material, would oppose the natural contraction 
of the mass, which would tear itself to pieces. It, however, 
appears that all these difficulties may be at once overcome by 
simply using an ordinary mould box, and moulding the article in 
the common way, a very strong hooped vessel being provided in 
which the moulds may be placed. The opening by which the 
metal is run into this vessel may then be closed by a screw plug ; 
an artificial atmosphere of considerable pressure may be gradually 
generated in the vessel by the combustion of a mixture of anthra- 
cite coal and nitrate of soda ground to fine powder, and producing 
an uncombustible gas having any desired amount of pressure, and 
acting in all directions on the casting, but with no more strain on 
the mould than it would be subjected to under ordinary atmo- 
spheric pressure. If by this, or any other means that may be 
suggested, we could obtain steel or malleable iron castings free 
from air bubbles and of great cohesive strength an immense point 
would be gained. Those who have seen the beautiful castings in 
steel produced in Germany by the Bochum Steel Company, and 
also those of not less merit produced by Messrs. Vicars and Co., 
of Sheffield, will fully appreciate the importance of giving to such 
castings the perfect malleability and cohesive strength of steel 
forgings. 

‘** Among the various improvements that have within the last few 
years been introduced in the manufacture of iron few are of such 
magnitude and importance as the production of armour-plates, a 
manufacture called into existence by the advances made in modern 
artillery. The rapidity with which manufacturers have responded 
to the call thus made on their skill and enterprise affords an ex- 
cellent example illustrative of the way in which the engineering 
talent of this country seems capable of keeping pace with the ever 
increasing wants both of the arts of peace and of war. The pro- 
duction of malleable iron, of the excellent quality with which 
these plates are made, also affords another proof of the rapid pro- 
gress made in this department of our great staple manufacture. 

“*In the early part of these remarks I proposed, with your per- 
mission, to touch on one or two subjects which, it appears to me, 
are matters of great importance not only to the members of the 
Tron and Steel Institute but to the whole engineering profession 
as well as to the public in general; and when I reflect on the 
thoroughly practical characterof the manyeminent manufacturers 
and engineers whom I have now the honour to address, the convic- 
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tion forces itself upon me most strongly that such an o 
as ours is one eminently calculated to solve many of the important 
ractical questions both in connection with the manufacture of 


ce and steel, and their employment for constructive purposes, 


which individuals, unaided and alone, might well shrink from 
grappling with. It is from the members of the Iron and Steel 
Institute that the world looks for a practical definition of the terms 
iron and steel. It is true that from a chemical point of view the 
line of demarcation which separates these substances is as little 
marked as the rainbow’s hues, which melt imperceptibly into each 
other, leaving no part at which it er he said, here one ceases and 
there the other begins. Thus it is with iron and steel, which passes 
by almost imperceptible gradations from grey iron, through every 
stage of mottled and white, to hard steel, and from it to steel inits 
mildest form, which passes into malleable iron almost unmarked. 
Although admitting the truth of this view of the subject, when 
idered chemically, the practical man recognises in the metal 
iron a substance which, in its more or less pure or alloyed state, 
and under its physical condition of cast or wrought iron, possesses 
—— so different and so anomalous, that its classification 
comes both easy and natural ; hence three primary divisions have 
everywhere been recognised, viz., cast iron, wrought iron, and steel; 
and allowing a certain latitude in each class, there seems no reason 
to dispute the propriety of such a definition. With regard to the 
two former, cast iron and wrought iron, their manufacture has been 
pursued so long in every civilised country that their nature and 
physical characters are well known and universally recognised ; 
but, with reference to steel, this can scarcely be said. 

“*Tn the latter part of the last century the ingenious clockmaker, 
Huntsman, found that steel made by the cementation of iron bars 
was rarely perfect enough in its structure to yield a clock spring of 
equal strength throughout. Unable to obtain a sufficiently reliable 
material, he hit upon the happy idea that the fusion of bar 
steel, if practicable, would furnish a far more reliable material, 
perfectly homogeneous in structure, and free from the numerous 
flaws which the accidental envelopment of wood ashes on the 
Swedish bar so frequently caused. Fortunately for mankind, 
this bright idea was brought to the test of practical experiment ; 
and, after numerous failures of every kind, Huntsman was at 
last enabled to construct furnaces that would furnish the neces- 
sary high temperature, and crucibles that were not destroyed at 
a single heat; he thus at last succeeded, by laborious efforts, in 
producing cast steel—the most valuable and perfect condition in 
which the metal iron is known. This valuable process was un- 
protected by patent, and was kept a profound secret by Huntsman 
for many years. The way in which it at last became known is 
among the historical events of the past, that are better buried in 
oblivion. 

‘** At this period there was but little prospect of the extension of 
the use of cast steel to other than very exceptional purposes. 
Being made in crucibles, containing only from 51b. to 71b., its 
cost was very high, while the difficulty of fusion at that time 
prevented any but extremely hard or highly carbonised steel from 
being made. The manufacturers of Sheffield have, however, 
gradually overcome these difficulties, and in the year 1851 the 
production of cast steel in Great Britain had risen to 1000 tons 
per week ; and at that time a plain square bar of 500 1b. in weight 
could probably have been purchased at as low a price as £40 per 
ton! The great extension of the cast steel manufacture within 
the last few years, its reduced cost of production, together with 
the facility now possessed of making it of a mild or tough quality, 
has brought it into competition with wrought iron for several 
most important usesin the arts. It is this fact which opens up 
the important field of inquiry to which I desire especially to direct 
your attention. So recent has been the application of mild cast 
steel to engineering structures, that the civil engineer finds him- 
self at aloss to estimate its value as a constructive material and 
its applicability to the work he may have in hand. If he desires 
to use wrought iron, he hasa thousand examples beforehim. He 
has printed tables and formule almost in every book he turns 
over, and in all this he is confirmed by numerous examples, and 
by his own practice and observation ; but if he desires to employ 
steel for any new structure, be it the roof of some large building, 
a span of unusual length across a river, where intermediate 
piers are almost impracticable, or in any other case, 
in which he hopes by economy of weight he may obtain that in 
steel which he cannot hope to accomplish with a weaker material, 
where, under such circumstances, is he to look for the desired 
information? Where are the numerous tables he is wont to 
employ? Where the formule deduced from practice to aid his 
calculation? Where the example from which he can draw his 
own conclusions? It is to fill up this void, and to supply such 
information on the authority of the first practical men in this 
country, that I propose to establish proofs so well authenticated 
and so irrefragable as to form a sure basis for after calculation, 
and afford means of estimating the strength of structures, and to 
supply tables on which implicit reliance can be placed. 

“The great point, I take it, will be to make such tests compara- 
tive with iron in all cases, and under circumstances equally well 
adapted to show the comparative value of each material for struc- 
tural purposes. This is the more necessary, because I believe 
that many of the tables and formule at present in use were made 
at a time when wrought iron had not arrived at so perfect a state 
of manufacture as that to which it has now attained. It would 
be, therefore, necessary to repeat every test in the wrought iron 
and steel of the present period in order to ascertain with preci- 
sion their relative power of resistance under identical conditions, 
or under such special conditions as may be more favourable to 
either material. 

“* Should it be thought desirable that the Iron and Steel Insti- 
tute should investigate this subject, I would propose that a series 
of preliminary experiments should be made, showing the resistance 
of the different materials both to tensile and compressive force, as 
well as to violent concussions and long continuous strains, all of 
which facts could be furnished by the powerful machinery erected 
for this and similar purposes by Mr. David Kirkaldy, whose high 
position would be a sufficient guarantee of the correctness and 

rfect impartiality of any such report. I speak of these as pre- 

iminary tests only, because I think the members of this Institute 
will agree with me that it is not the simple breaking or twisting of 
a single bar, free at all parts except in one particular direction, 
that is wanted, but it is the more complex strains that we have 
to encounter in practice that it is desirable to ascertain and to 
record. Thus it would be necessary to make several beams and 
girders of such form and construction as will fairly represent the 
uses to which iron and steel are applied in practice. It is inorder 
to construct these test girders of proper proportions that I propose 
to make the first or preliminary experiments on the materials of 
which they are constructed, and I would further propose that any 
errors arising from the imperfect apportioning of strength in the 
different parts of these girders should b be corrected by reconstruct- 
ing them after their weak places have been shown by a first trial, 
and thus arrive at a structure, as near as may be, equally strong at 
all points, and showing the exact amount of material necessary to 
withstand the tension and compression of the several parts of the 
structure. I will not trouble you just now with the details of the 
simple mode by which I propose to test these beams and girders ; 
but I have little doubt but that they would be most satisfactorily 
carried out by Mr. Kirkaldy, so as to complete the whole 
series of tests in the most reliable form. Before quitting this 
subject I wish to draw your attention, briefly, to the special 
modes of construction to which I have before alluded, and 
which become necessary, because wrought iron and steel differ so 
much in the conditions of their manufacture as to render forms 
and sizes in one material easy and inexpensive, which would be 
almost impossible, or at least too costly in the other. For example, 
in a large plate girder the upper and lower webs are usually com- 
posed of numerous pieces of plate iron riveted together in several 
thicknesses, entailing the labour of punching numerous holes, the 
employment of many rivets, and much labour of fitting together, 
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and, in the end, accompanied by a considerable reduction in 
strength as compared with a solid slab of the same metal. It will 
at once be obvious that in the manufacture of cast steel great 
facility is afforded in making large masses, as compared with the 

roduction of such masses of wrought iron ; thus, where steel is 
employed for the top or bottom web of a large girder, it is evident 
that the simplest way would be to roll a single slab of the desired 
dimensions, thus avoiding the labour of cutting plates to size, and 
punching and rivetting them, ard thus also avoiding the great loss 
of strength consequent on the loss of section at the rivet holes. 
It would therefore appear that on = comparison of the two mate- 
rials for a given structure, the facility which steel affords of sup- 
plying large masses must be taken into account. Nor is this all, 
for steel may be made with equal a either hard or soft, and 
in the upper web of a girder steel specially adapted to bear a high 
compressive strain may be most advantageously used. A single 
glance at Hodgkinson’s cast iron girlers shows at once how small 
a top web is necessary in a ma so difficult of compression as 
cast iron, while its weakness under a tensile strain is in like 
manner exhibited by the massive proportions of the lower web. 
Although the difference in the two qualities of steel will not allow 
so great a difference in the proportions of a steel girder as we see 
in the cast iron one, it poo! 4 I believe, be of sufficient magnitude 
to considerably alter both the weight and cost of the structure. 
This harder material might be used in all cases where compressive 
strain alone was used, and, in order not to complicate the manufac- 
ture by numerous qualities of steel, one special quality might be 
fixed on for this purpose, and be distinguished from the usual 
make as steel for compression. 

“Tt would be no less interesting to ascertain how far the proper- 
ties of wrought iron and steel combined in one structure could be 
advantageously employed with the view of affording with a given 
weight, or at a given cost, the greatest amount of stability in 
structures of this kind. I have hitherto spoken only of beams or 
girders as affording examples of the nature of the tests which I 
deem desirable ; but it will be obvious that these researches should 
be so modified and conducted as to afford correct data to the ship- 
builder as well as to the engineer. Indeed, I believe that steel 
has already been somewhat largely employed, in combination with 
iron, for shipbuilding, by the late Chief Constructor of the Navy, 
with the intention of developing a greater amount of strength with 
a given weight of materials. 

“*T believe it will be found that the rate of expansion of iron and 
steel within the limits of atmospheric temperatures will oppose no 
practical obstacles to their combined use. The advantages to the 
manufacturers which would result from an exhaustive series of 
trials on a practical scale, such as I propose, would be further 
enhanced by the readiness with which the Board of Trade and 
other public bodies would thereby be induced to approve struc- 
tures of steel, or steel combined with iron, the weight and dimen- 
sions of which are subject to their approval. 

‘* Before closing these remarks there is another subject which I 
desire to bring under your notice, because it is one on the merits 
and importance of which you are so well able to decide. 

“The great development of the mechanical arts within the last 
century has rendered it extremely desirable that certain uniform 
standards of size, or measure, should be set up, by means of 
which a uniformity of practice has, in many cases, resulted. Thus 
we owe to Sir Joseph Whitworth a series of standard gauges 
which have been universally adopted in engineering establish- 
ments, to the great advantage of the manufacturer and the user of 
the machinery in which these accurate and definite sizes of parts 
have been introduced. The same may be said of the Whitworth 
screw threads so generally employed in ow: mechanical workshops. 
But perhaps the most marked application of the employment of 
standard screw threads is found in the manufacture of welded 
iron gas pipes, from which we derive an amount of advantages 
which, owing to our familiarity with it, is rarely appreciated to its 
full extent. So obviously advantageous is this system, that we 
happily see {its principle extending from day to day, even to an 
entire mechanical structure, as in gun-making, where every part is 
made to a standard pattern, so that the possession of a few dupli- 
cate parts will enable a broken or otherwise useless rifle to be per- 
fectly restored in a few minutes, at a cost immeasurably below 
that which would have been required to make a single part to order. 
And it must be borne in mind that this system of standard sizes 
not only affords great advantages to the general public, but it 
lessens the cost of production, by admitting of the employment of 
special tools and appliances for the production of these numerous 
pieces, which could not be employed in the chaotic state reigning 
in our manufactories before these principles were applied. In 
the early days of our railway system the great Stephenson and his 
compeers had to feel their way gently in the new career they were 
pursuing ; their engines were mere toys compared with those we 
now employ, and the loads they drew were small in proportion. It 
was, therefore, only necessary that they should employ a rail suit- 
able to the traffic of the lines as then worked ; but as the railway 
system began to develope itself, and new lines were opened, the 
necessity for heavier engines and greater traffic became apparent 
to the engineers by whom they were designed. Nor was the mere 
addition of size the only point studied ; different modes of laying 
down the rail were proposed and were canvassed with great in- 
terest. Stone blocks gave way to cross wood sleepers, and these 
again had their rivals in longitudinal sleepers, and with them came 
the bridge rail and the Vignoles rail, and the double-headed rail 
now commonly in use. Nothing could be more natural than the 
way in which the profession thus glided imperceptibly into the 
adoption of rails of almost every imaginable variety of form and 
size, nor can anyone be blamed for a result almost inevitable 
under the circumstances. 

‘*But it is now evident that there is no need in practice for this 
infinite variety of size and form ; we know pretty accurately what 
is the general average traffic on a line and the weight of our 
engines. The work which a rail has to perform is so perfectly 
simple, and so clearly defined, that there cannot at the present 
day be any difficulty in establishing a standard rail suitable for all 


purposes. : 
‘Thus, suppose we take the double-headed and the Vignoles rail 
as representing the two classes of rails suitable for longitudinal 
cross sleepers, and if we make a heavy, medium, and light one of 
each of these types of rail, we should have a choice of six sizes 
that would supply all the reasonable demands of our present rail- 
way system. Taking these three standard sizes of iron rails, of 
each class, I would then make three other standards of steel rails, 
in which the table or wearing surface was identical in each case 
with the iron standard, but so reduced in weight per yard as to 
reduce its powers to resist a blow or to sustain a weight precisely 
equal to the iron standard, so that in all cases the iron a b ¢ rails 
and the steel a } c should possess the same powers of resistance to 
a heavy load, or a sudden concussion. We should thus diminish 
the great apparent difference in price between the iron and steel 
rail, for it must be remembered that the price per mile and not the 
price per ton is the real test of the cost of rails. The adoption of 
a standard rail would afford great facilities to the manufacturer by 
diminishing his gtock of rol/s and allowing him to manufacture in 
slack times, and to supply any sudden demands from stock. It 
would lessen the cost of production and afford the generai advan- 
tages to the consumer and producer which have hitherto 
resulted in all cases from the adoption of universal or stan- 
dard measures. It is difficult to imagine the state of utter con- 
fusion that would have reigned throughout our whole railway 
system had the gauge differed on every line to the same 
extent as the rails. The one instance afforded by the broad gauge 
is sufficient to convince us of the immense disadvantages that 
would have resulted from such an error, and I doubt not but 
should we happily arrive at a universal a 6 ¢ standard for rails, we 
— in the future look back with dismay on our present chaotic 
state. 
“I, therefore, feel a conviction that the time has arrived when a 
conference with our leading railway engineers would result in the 


‘correct as possibly could be obtained. 





adoption of an iron and steel a } c standard for rails, to the great 
advantage of all concerned. There would cf course be no difficulty 
in supplying, if required, outside sizes at a higher quotation. 

‘* In the course of these remarks I have ventured to bring under 
your notice two proposals, which appear to me deserving of the 
attention of the Institute, and which are intimately connected 
with the interests of many of its members. I have done so with 
much diffidence, because I cannot but be aware that I am 
addressing many gentlemen who are far more able than myself to 
form a correct opinion on the subjects I have been discussing ; I 
must, therefore, beg that you will clearly understand that I have 
no wish to put forward these propositions with any force as 
coming from the chair; indeed, I do not know that such subjects 
should have been broached at all in an address like the present. 
I feel, also, that I owe you some apol for dwelling at such 
length on the subject of steel, but I have felt it almost impossible 
to avoid doing so.” 





WEDNESDAY Mornin, March 29th. 
Henry Bessemer, Esq., President, in the Chair. 


The business of the meeting commenced by the secretary read- 
ing the preliminary report of the committee appointed to inquire 
into the distribution of iron ores in the United Kingdom. The 
report stated that the production of iron ore in the United 
Kingdom for 1869 was 11,508,525 tons. Cornwall and Devonshire 
yielded 11,723 tons, but it was believed that this was an under- 
statement. The greater part of the ore consisted of brown 
hematite. Considerable quantities of hematite, carbonate of iron, 
and other varieties exist in those two counties, but apparently no 
ox attention had been given to the extraction. e hematite 

‘or the most part occurred in veins of comparatively small thick- 
ness, and the ore can hardly be extracted without being intermixed 
with quartz and fragments of the adjacent rocks. The geological 
conditions that prevail over considerable areas in Devenshire are, 
however, of such a character that there seems a probability of 
further discoveries of iron ore being made, atiedede in those 
parts where the red rocks are in contact with the Devonian and 
carboniferous limestones. The late Sir Henry De la Beche, in 
his report upon the geolozy of Cornwall and Devon, stated that 
several fine lodes of rich hematite iron ore were found in that dis- 
trict. He mentioned Combe Martin as a place from which large 
quantities of ore had been shipped. Micaceous iron ore was said 
to exist at several places in Dartmoor, and red hematites had been 
obtained from the red sandstone drawn in the vicinity of Porlock and 
Luckham. There could be little doubt that a large supply of good 
hematiteiron ore canbe readily obtained from Devonshireif the de- 
mand existed. Spathose iron ore, of the Brendon Hills, in Somerset- 
shire, has been extensively worked, and forms the greater part of 
the ironstone raised in that county. This ore occurs in the 
Devonian seams. It consists essentially of crystallised carbonate 
of protoxide of iron, and yields about 43 per cent. of protoxide of 
iron, 12 per cent. of manganese, 3 per cent. of magnesia, but has 
scarcely atrace of phosphorus. The total produce of Somerset- 
shire during 1869 was 27,230 tons. The iron ores of Gloucester- 
shire are derived mainly from the Forest of Dean, and consist 
chiefly of brown hematite. An extensive lode occurs a short distance 
north of Bristol, at Frampton Cotterel. The total quantity pro- 
duced during 1869 was 172.023 tons. The ores of South Wales 
consist of argillaceous carbonates, of a brown hematite. These 
are all considered of the permean age, and the ores are found in 
hollows and fissures of the mountain limestone. The argillaceous 
ironstones are very abundant and good, the thickness being from 
60in. to 70in.; but these ores are not so largely worked as 
formerly. Wiltshire yielded in 1869 104,795 tons of hydrated 
sesquioxide of a highly siliceous character. It occurs in the green- 
sand formation. The ores of Oxfordshire, Northampton, and 
Leicester, o¢cur in the inferior oolite and middle lias, and consist 
essentially of; earthy hydrated sesquioxide of iron containing 
from 35 to 40 per cent. of metallic iron, but some specimens 
are much richer, and with only small quantities of sulphur 
or phosphorus. The quantity raised in 1869 was 554,426 
tons. The production is now much greater. The green- 
sand and oolite iron ores of Lincolnshire occur in considerable 
abundance, though up to the present they have not been very 
extensively worked. The ironstone bed of north Lincolnshire 
oolite is known to be about fourteen square miles in area. The 
deposit varies in thickness from 10ft. to 24ft. The ore is mixed 
with bits of lime, stone, and other foreign substances, making to- 
gether in the thickest parts of the deposit about 8ft. not workable. 
The thickness of the bed is reduced towards the outcrop. The 
stone lies within an average of 2ft. from the surface. South 
Staffordshire, Warwick, and Shropshire produce argillaceous car- 
bonates, the total production in 1869 being 685,555 tons. The 
limits of the South Staffordshire coal-fields are being gradually 
extended towards the north and east, and it is thought by many 
practical geologists that the coal and ironstone measures will also 
be found underneath the red rocks on the eastern side of the coal 
field at a workable depth. The Shropshire field has also been ex- 
tended eastward, though the supply of iron ore is falling off in the 
older portions of the Staffordshire and Shropshire fields. I¢ is 
believed that the new mining districts now being opened out will 
yield large additional supplies of the argillaceous ironstone, North 
Staffordshire iron ore consists of hydrated oxide obtained from the 
base of the mountains, and the argillaceous and black band ore of 
the coal measures ; the yield of the latter was 600,000, and of the 
former 687,749 tons. Iron ores of Derbyshire and South Yorkshire 
yielded in 1869 582,977;tons. Iron ore hematites and carbonates are 
also found in the limestone of the Peak district. The production 
of the Cleveland district for 1869 is estimated at 3,094,677 tons, 
but this amount is supposed to be below the quantity actually 
raised. Northumberland and Durham yielded 159,500 tons, while the 
hematite from the mines of Cumberland and Lancashire produced 
1,792,326. North Wales yielded 33,493 tons, nearly the whole of 
which was clay carbonate. There are also hematites and micaceous 
ore in various parts not yet extensively worked. Scotland pro- 
duced 1,950,000 argillaceous carbonate and black band. he 
returns from Ireland relate exclusively to black band ore, though 
aluminous and other hematites are being worked in the county of 
Antrim. It is estimated that last year the total quantity exported 
from Antrim was about 60,000 tons. 

The Chairman said the preliminary report clearly showed that 
iron ores existed in enormous quantities all over the country. 
Their properties, however, were so various that a thorough imves- 
tigation into the whole subject was necessary. 

_ Mr. Hunt said the amount of iron raised in Devon and Cornwall 
in 1869, as given in the report, was taken from the return made 
to the Stannary Court. The portion raised in the northern part 
of Devonshire was not included, but otherwise the return was as 
[ During the year 1869 a 
great many iron mines, which were formerly worked, lay idle, but 
he was certain that by and by stores of iron ore will be found in 
the western counties and be made available for general use. In 
the Penryn district there was a remarkable deposit of brown 
hematite, 100 yards wide, in the face of the cliff, extending more 
than seven miles in a south-easterly direction into the country. 
Alluding to what was said yesterday about an application having 
been made to the Geological Survey to assist the Institute 
in carrying out an inquiry into the iron ores of the kingdom, 
Mr. Hunt said he was convinced there must have been a mis- 
take somewhere, for he had seen Professor Ramsey on the subject. 
That gentleman had assured him that he had never had such an 
application made to him. Sir Roderick Murchison was in such a 
state of health that he could not attend to such matters, but the 
members of the Geological Survey were most desirous to assist in 
any way they possibly could in developing the mineral industries 
of the kingdom. Mr. Ramsey informed him that as the Geolo- 


gical Survey was advancing towards the great iron producing dis- 
trict orders had been_given to the surveyors to carefully mass 


even the smallest deposit of iron ore that promised in the slightest 
degree to become useful. 

The Secretary said about a year and a-half ago an application 
was made to the Geological Survey te the effect that it was felt 
that the original survey of some parts of England had been made 
at atime when attention had not been directed to the great im- 
portance of knowing accurately the deposits of hematite iron ore 
that existed, and Sir Roderick Murchison, as the head of the de- 
partment, was requested to direct the officers of the survey to 
make a report upon the distribution of iron ores, especially with 
respect to hematite. A reply was received from Sir Roderick to 
the effect that the matter could not at that time receive atten- 
tion, but that as soon as the Geological Survey of the country was 
completed the parts referred to would bave to be revised, and 
that then the officers of the survey should be instructed to give 
their attention to the points raised by the Institute. As it was 
felt that it would be a good many years before the survey would 
be completed, and that probably the hematite iron ore of the 
country would be very nearly worked out by that time, it was 
thought that very little could be expected under such circum- 
stances, and therefore last year a committee was appointed to tako 
the matter in hand. 

Mr. Hunt expressed his satisfaction with the explanation. 

The report of the committee appointed to report upon mecha- 
nical puddling was next read. It stated that the committee had 
arranged, immediately after their appointment, personally to 
inspect any mechanical appliances that might be in operation, the 
object of which was either to dispense with manual labour alto- 
gether or to facilitate the ordinary operations of puddling by 
relieving the workman of a portion of his labour. They 
wished also to extend their inquiry to the principal con- 
tinental works, and Mr. Menelaus undertook to obtain a 
complete set of apparatus from M. De Wendel’s works, 
but the outbreak of the war had prevented its arrival. The 
committee had visited the Dowlais Works and inspected the rotary 
puddling machines of Mr. Menelaus, which had, however, failed. 
They could not, however, spend sufficient time thoroughly to 
examine the various works, and they therefore thought it advis- 
able to appoint two competent persons, one acquainted with pud- 
dling, and the other with engineering, to get full particulars of 
the results obtained in each case. e arrangements that have 
been proposed for mechanical puddling are of two classes, first, by 
adapting the machinery to the ordinary puddling furnace, where 
it is made to do the heaviest portion of the work, the puddler 
being left to exercise his skill in guiding the tools and in 
working and finishing ; secondly, in dispensing with manual 
labour altogether in puddling by giving motion to the furnace itself 
in order to produce the necessary agitation in the material, and so 
to render the use of tools nearly or altogether unnecessary. Mr. 
Griffiths’ puddling machine is of the first class, and was first started 
in 1864. Puddling machines of this principle are at work at 
Sheep’s Bridge, Glasgow, Normanton, and other places. At Sheep’s 

3ridge the machinery has been working with double furnaces for 
nearly three years. Messrs. Witham and Sons, Perseverance Iron- 
works, Leeds, have also designed machinery for puddling, which 
resembles in many respects Mr. Griffiths’ arrangement. The 
furnaces in this case are all double, and are fitted with oscillating 
fire-bars. They are larger than the ordinary puddling furnace, 
but not different in construction. They have been at work nearly 
four years. The Kirkstall Forge Company, Leeds, have had one 
of Eastwood’s puddling machines at work for three and 4 
Sir John 


years. It is very much like Mr. Griffiths machine. 
Alleyne has designed a mechanical arrangement for puddling in 
hich the machinery is placed in front of the furnace, but the 
plan has not been in practical operation for any length of time. 
With respect to the second class of mechanical arrangements for 
puddling the experience of Mr. Menelaus embraced the most 
recent attempts to substitute machinery for manual labour al- 
together in }puddling. It seems clear that the rotary puddling 


machines are almost successful, but some further discovery is 
required before perfect success is obtained. 

M. Schneider addressed the meeting in French, and described 
the difficulties which he had met with in the application of 
mechanism to the conversion of pig iron into malleable. 

Mr. Bell said he could not > congratulating himself te a 
certain extent on the want of success in France, because it proved 
that the country which had been held up to us for imitation was 
not after all so very far in advance of ourselves, so far as 
mechanical puddling was concerned. All those who were 
acquainted with the works at Creusot would know that whatever 
was likely to prove successful found a place there, but the fact 
that M. Schneider had not adopted any particular machinery was 
a proof that France had not been successful in obtaining what they 
required. He had visited the works at Creusot many times, and 
he was happy to be able to testify to the extreme courtesy and 
urbanity with which he had been invariably received, and now 
that from adverse circumstances M. Schneider was an inhabitant 
he trusted that the members of the Institute would do the best 
they could to reciprocate the kindly feelings which had always 
been evinced at the Creusot Works to English visitors. 

Mr. Menelaus said the way to produce the best quality of iron 
was to put good skilled workmen at it, and trust to their hard 
work and skill. It was, however, due to the puddler that the 
master should try to ease his labour as much as possible. As men 
became educated there would be a natural reluctance to go into 
so repulsive a business, and he therefore hoped that some- 
thing might soon be done to make the puddler’s occupation more 
pleasant, 

(To be continued.) 








CuicaGo Rock Istanp AnD PaciFic Rartway. — The move- 
ment of westward-bound freight over this line opens early and 
quite heavy, owing, probably, to the early spring. The Chicago 
and South-Western me may which the Chieogo and Rock Island 
Company operates under a lease, has just been opened to Centre- 
ville, Apanoose County, Iowa. This branch leaves the Chicago, 
Rock Island, and Pacific main line at Wilton Junction, Iowa, an 
passes through Muscatine, Washington, and Centerville, Iowa; 
Trenton, Gallatin, and Cameron, Mo., to Leavenworth, Kansas. 
It is expected that trains will run into Leavenworth next October. 
Other stations will be opened as the road is extended. 

COMMANDER SELFRIDGE, the chief of the American Darien Ex- 
pedition, believes he has found a suitable route for a canal across 
the Isthmus. He says :—The Atrato is navigable for the largest 
ships. So isthe Cacurien for twelve miles, which reduces the 
length of the line to less than fifty miles. I crossed the watershed 
at a height, I am confident, of not more than 300ft. It was cor- 
rectly measured by my pocket compass ; at 170ft. it was not more 
than 10ft. wide at the crust, and the base not over a mile and a- 
half. The height of the base above the level of the sea I have 
only estimated, and I may be in error. There is plenty of water 
fora lock canal, though my preference is for a through cut, of 
course unless our estimates reach too high a figure. The foundation 
of the hills is a soft earth, very easily worked ; indeed nothing 
better could be asked. I have completed all my arrangements for 
the Atlantic slope, and am now on my way for the Gulf of San 
Miguel, to start the work from the Pacific side. Ih and pray 
I may be successful. The harbour of the mouth of the Atrato is 
perfect, and, after examination, I consider the work of deepening 
one of the mouths of the Atrato but a small affair. I imtend to 
examine another route from Simon Bay, which is a short distance 
below Cespian Bay, across the dividing ridge, following the Napipi 
River to the Atrato. Natives assure me that they go in two and 
a-half days from the Atrato to the Pacific. They take but five 
hours in the transit from the head of canoe navigation to the 
Pacific, and the hills are not higher than our topsail yard. Trant- 
; wine’s line crosses below this river—the one he to 
» cost 350,000,000 dols, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





BELTS FOR ROLLING MILLS, 

S1r,—Your ENGINEER comes here and isread with interest by us. 
Ina late issue you present your readers with illustrations of aroll- 
ing mill engine built for the Clydesdale Ironworks at Holyton. On 
examination I find that the power is transmitted from the engine 
to the mill by means of spur wheels. 

To American readers it seems strange that this mode of trans- 
mitting the power should be resorted to when such good results 
have been obtained by using belts instead. Nearly all rollingmills 
here are driven with belts varying from 20in. in breadth upward; 
something like the proportions may be guessed at from the follow- 
ing :—Onewill has a pulley 26ft. diameter, 66in. face, with two32in. 


belts running on toa pulley overhead about 8ft. diameter. Another | 


is 25ft. diameter, 45in. face. Engines of this style are being built 
every day, giving great satisfaction. 
The question of driving rolling mills with belts might be dwelt 
upon, but its advantages must be apparent to any practical man. 
Pittsburg, Pa., U.S., March 4th, 1871. GLISHMAN, 





GROVER’S SYSTEM. 

Srz,—I notice in this week's ENGINEER an account of a system 
of radial — stock designed by Mr. J. W. Grover, M.1.C.E. 
This system is identical with that proposed by me,in THE ENGINEER 
of March 25th, 1870. I suppose Mr. Grover had procured patent 
rights before that date, otherwise they would be invalid. The 
method of coupling, too, is like that patented by Mr. Fairlie. I 
think the system altogether is a good one, and useful for heavy 
guns in forts, for trolleys, &c., but for railway carriages I prefer 
one with six wheels, such as Wilkin and Clark’s,for instance, as 
six-wheeled carriages run steadier and are safer in case of break- 
age of axle or tire than four-wheeled ones. H. 

March 27th, 1871. 





STEAM RAMS, 

Str,—Your correspondent Mr. Wm. Martin is evidently very con- 
fident that he is the inventor of the steam ram. Kindly allowme 
to say, in justice to the memory of a clever man, that at the end 
of 1858 the late Charles Sylvester, of Halifax and Wisbeach, 
communicated the idea of a steam ram, in which were detailed 
all the leading features subsequently embodied in the Merrimac and 
other vessels of that class, to Sir les Wood, then M.P. for 
Halifax. This communication Sir Charles laid before the Board 
of Admiralty, but my Lords Commissioners wrote early in ’59 to 
say that they had caused the communication to be well considered, 
and had come to the decision that the construction of a steam ram 
was not sufficiently practicable to warrant them in incurring the 
expense. The matter was subsequently urged upon my Lords, but 
with no better result. A number of ideas thus communicated 
were embodied in the Warrior, amongst others that of armour- 
plating considerably below the water line. Remonstrance was 
made, and an interview was had upon the subject with the 
Earl of Derby, then Lord Stanley, who was extremely kind, 
and frankly stated that my Lords Commissioners ought to make 
compensation. I regret to state that illness and death put an end 
to the efforts of the inventor, and the matter has since rested. 
Your correspondent asks: ‘* Now, Sir, who did invent the batter- 
ing ram?” I believe, Sir, I have answered the query, and for his 
further satisfaction the son of the inventor has great pleasure in 
subscribing his name and address. M, SILVESTER. 

12, Lucretia-road, Hurley-road, Kennington-lane. 


HANCOCK’S SCREW PROPELLER. 
Sir,—My attention has been drawn to an engraving styled ‘‘ the 
ek. Naediiges iigatiton & aemcsaaeine 
. at you permit me an e ing o 
the Lowe-Vansittart p er, as fitted to H.M. and ondans 
ships, in the columns of ENGINEER, and to say that had Mr. 
Hancock Saree the after curve of the Lowe-Vansittart principle on 
the broad blade section of the screw, which is shownin his engraving, 
he could have got complete results with the steamship Lizzie, and 
could have experienced no vibra with an Peon a. 
and so would have got rid of the ite “There is scarcel; 
any vibration,” as also he would have been to say that the 


a finer centre pitch than 8ft., and thereby would have 
to a greater extent the consumption of fuel and the wear 
and tear of machinery. But Mr. Hancock, to evade a 
> has only 


positive infringement of the Lowe-Vansittart 


| cc to the 1 corner of the broad area screw sectional 
| blade the Lowe-Vansittart leading curve, and it may be observed 
| that no mention is made of the backing qualities of the propeller 
| supplied by him, simply because it retains the old objections to 
the after section of the screw, which is that of not being able to 
back well; but, notwithstanding, I trust that it will be well noted 
that by placing the Lowe-Vansittart single curve upon the leading 


| surface of a sectional blade that some advantages are to he obtained, | 





SIDE 
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es are to be derived, as I have already 


FACE ELEVATION 


and that complete advan 

proved, on H.M. and nt ships ag the best sections of 

the screw, by placing the Lowe-Vansittart curve upon the after 

part of the blade, as well as upon the leading side, as shown in the 

engraving. HENRIETTA VANSITTART. 
4, Maid of Honour-row, Richmond, 





P. 8.—Permit me to say that I think it an oversight of the law 
framers that they did not make the same law which protects one’s 
watch and chain in a crowd protect one’s brain property. Since 
everybody’s property is or has been got by the exertion of the 
brain, why should it not be protected under the law of imprison- 
ment for felony, and so put away the multiplication of complica- 
tion of reform in the patent law which is now being agitated ? 

a. V. 





e WHITE METAL BEARINGS, 

Srr,—I see in your impression for March 17th a letter on white 
metal bearings from “ Mercator.” In it he mentions the melting 
of the steamship Oceanic’s bearings, and seems to think that this 
accident— most probably occasioned by neglect—will cause this well 
known and well-tested metal to be condemned. 

_ But he cannot be unaware of the fact that hundreds of locomo- 
tives daily perform their work running on white meta! bearings, 
thereby saving an immense sum in oil alone. If white metal 
run into cells in the bearing or axle-box, thereby preventing the 
filling up of the oil holes and cracking of the metal, and at the 
same time proper attention given to its lubrication, ‘‘ Mercator ” 
need not fear a ~ na of the Oceanic’s mishaps. Orion. 

March 27th, 1871. 





MUDHOLE DOORS. 

Srr,—I have had a steamship surveyed by one of the Board of 
Trade rs, and he has granted me a certificate on condition 
that before he can pass her again I must condemn two cast iron 
inside mudhole doors, and fit wrought iron in their places; not 

se they are decayed, for they are as perfect as the first day 
the boiler was built. is boat, engines, and boiler, were built by 
J. Scott Russell and Co., of London, thirteen years ago, and 
surveyed by a Board of Trade surveyor to carry rs, with 
the same cast iron doors, and since then by many other 
surveyors. If men had not considered those doors 
safe they would have had them removed. I have been connected 
with marine boilers during the last twenty-two years, and I never 
knew an accident occasioned by using cast iron mudhole doors. I 























am quite prepared to prove that they are quite as strong as wrought 
iron for that p and will not rust so quickly. It appears to 
me that it is the intention of the Board of Trade to condemn all 
cast iron connected with marine boilers ; if so it will be a ruinous 
thing to steamboat owners. I have had boats surveyed in London, 
Liverpool, and Dartmouth, and I always found the surveyors to be 
thoroughly practical men, and if the Board of Trade would only 
consult these gentlemen such unpractical orders would never 
be issued. It is quite time some steamboat ownerasked the question 
in the House of Commons by whose authority those olen are 
issued to put owners to such unnecessary expense. I think it isa 
matter that ought to be left to the surveyors, or it is not of any 
use to have practical men. W. Owens, Foreman Engineer. 
Dartmouth Steam Packet Co., Limited, 
Dartmouth, March 21st, 1871. 





ROAD STEAMERS, 


Sir,—A few words in reply to some remarks on my letter about 
Mr. Thomson’s road steamers. I wu the tires of my first 


| steamer from 8th May to 25th December, 1869, when the steamer 


was replaced by one of 12-horse power. The tires of this first 
steamer were found too loose, and had pieces cut out of them 
about Yin. long, and were then welded together perfectly well; so 
that the “‘Old Traction Engine Driver's” statement that a split 
tire is a £75 loss is incorrect. The old steamer is now at Woolwich, 
doing excellent work with the same tires as I used for eight 
months. 

Being anxious to improve on the quality of the rubber, I pre- 
ferred for my second steamer the yellow, more elastic rubber, 
which, however, was found too soft, I still use this rubber on 
the steering wheel, and it is not in a bad state by any means after 
twelve months’ severe work. The tires of the driving wheels 
showed symptoms of not standing so well, and I a aside 
as a spare set about 20th September, and have since been using the 
grey rubber tires, with the quality and appearance of which I am 
much pleaeed. I have no fear for the future. 

As to the tightening of the chains, the time I mentioned—an 
hour per day—is sufficient for tightening the three wheels onan 
average, so that there is not so much difference between my time 


| and Lieutenant Crompton’s as may appear at first. 


Messrs. Aveling and Porter will be pleased to hear that I can 
mend a broken link on a level road in six or seven minutes. Thus 
one of their numerous “ suppositious” difficulties at once disap- 


pears. 
Aberdeen, March 29, 1870. 


—— 
TRACTION ENGINES, 


Srr,—The animated discussion on the relative merits of traction 
engines which has occupied a seen place in your correspon- 
dence columns for some weeks does not seem to me to come to ‘the 
point so completely as might have been expected from the evidently 
practical minds of some of the writers. e iron-wheel traction 
engine is not a machine of yesterday ; it has gone through most 
of the phases of imperfection, and has now been more or less in 
use both at home and abroad for several years. Of the rubber- 
tired wheel there seems to be an experience of about two years— 

uite long enough to enable us to judge of its economy if distinct 
details of working cost are produced for even six months of that 


time. 

The cost for haulage by horses on average roads may vary from 
5d. to 8d. per ton per mile, according to country, distance, and 
quantity to be carried; the cost of transport by steam-worked 
tramways or small mineral railways may vary from 2d. to 4d. per 
ton per mile, according also to country, distance, and quantity 
to be carried. 

Now it is evident that the position which steam traction on 
common roads ought to occupy is one intermediate in 

these two methods. I do not doubt 


JaMES F, WHITE. 


f the advocates respectively of hard and soft tires 
} a “ forward — ye py oe == 
one by an engine case, for a if possi not, 

at least six months continuous every-day work, and show beyond 

dispute what that work cost per ton per mile, we shall not only 
see whether rubber tires are more economical iron 

whether either have yet clearly beaten horse labour in actual 

eats 


its. 

Practical men don’t want to know what i f 
such and such an engine performed on ground of a nature which 
it is never likely to meet with in regular work, nor are they to be 
daunted by occasional accidents which may happen alike to horses 
or engines; but there has been experience enough in traction en- 


months. I 
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Zines now to enable such men to judge of their economy if substan- 
tial information be given. 

As to steam ploughing by direct traction that, Sir, is quite a 
different matter ; the various efforts which have been made, in- 
cluding the last with rubber tires, only pretend to be experiments, 
therefore we have no right to call for practical results; and I must 
say that I for one never expect any, for defective boilers do not 
— * proportion between power developed and power 
applied. 

With an engine standing on a headland you have very nearly 
cent. per cent. of the power given off applied directly to the 
plough, and how a machine which expends at least 70 per cent. of 
its power in moving itself over a field in good condition can be 
comparatively economical, is ‘a thing which no fellah can under- 
stand.” C, Hopeson. 

London, March 28th, 1871. 





Str,—We have not hitherto entered into the controversy 
respecting elastic tires and steam ploughing by direct traction, 
our time being so fully occupied in manufacturing engines that we 
have but little to spare for writing about them ; but there are so 
many inaccuracies in “‘ R, E,’s” letter, in your last issue, that we 
feel called upon to reply to them. 

In the first place, this engine, the subjectof your correspondent’s 
letter, was not ‘‘supplied toa gentleman who intended to purchase 
it if he found it profitable to let out on hire,” but was already 
purchased by him. It was worked for some time on a farm near 
Lincoln in a highly satisfactory manner, ploughing quite at the 
rate of ten acres per day, and though we were of opinion, in 
common with many practical farmers who witnessed the 
work, that a balance plough, on account of its unwieldi- 
ness and great weight, was unsuited for the purpose, yet so 
well satisfied was the purchaser of the engine with the 
work then done that he determined to try it on stiffer 
lands, the more so that Messrs. Fowler and Co. had kindl 
lent him the plough for experiment. It is true that as much wor 
was not done on the heavier lands at Grantham, as previous expe- 
riment would justify one to expect. But we would ask, what set 
of wire rope tackle in the hands of totally inexperienced persons 
ever did as much in its first week or two as it was capable of 
doing? After leaving this neighbourhood the engine and plough 
were entirely out of our hands, and if as much work was done as 
the machinery was shown to be capable of at Lincoln, the system 
at any rate is not to be blamed, although ‘“* R. E.” appears so 
anxious that it should be. After having worked at Grantham for 
some time the engine travelled back to Lincoln—twenty-two miles 
in six and a-half hours—and has been employed during the past 
week in experimenting with a six-furrow plough of a ditferent de- 
sign and much less weight. So far as the engine is concerned, its 
performance on all kinds of land, including newly ploughed, is all 
that can be desired, but improvements remain yet to be made in 
the plough to be hauled by it before the fullest advantages of the 
system can be realised. 

Now a few words respecting ‘“‘R. E.’s” calculations, He says, 
respecting the ploughing, that a10-horse power double set ‘* would 
have drawn six furrows 7in. deep with ease.” But the 
machinery at work in this case was not two 10-horse power 
engines but one of 8-horse power, and the ploughing 
was not 7in., but varying from 9in. to 10in. deep. ‘ R. E.” 
attempts to make the power of the engine to be much greater 
than it really is. Had his dimensions been correct we might have 
thought that some of the time which should have been spent in 
ploughing was consumed by him in taking measurements, but as 
they are so very inaccurate it must be otherwise. 

For “‘ R. E’s.” information we state that the diameter of the 
cylinder is not 7}in., but 6jin., and that with a piston speed of 
300ft. per minute the engine travels at two and a-half miles per 
hour—in slow gear—instead of two miles per hour, with 308ft. per 
minute, as stated by him. 

So that, adopting ‘‘ R. E’s.” own mode of calculation, we have at 
circumference of road wheel a force of 1,451,800 lb., in place of 
2,158,464 lb.; this divided by two and a half miles per hour = 
218ft. per minute = 6655 Ib. in place of 12,2641b. The absolute 
propelling power would therefore be but 2°5 tons, instead of 5% 
tons as stated by him. Now ‘R. E.” (doubtless an authority on this 
point) confeases to a draught of 14 tons for the plough, so that 
according to his own showing the draught of the engine would be 
but 2240 lb., instead of 8960 lb., or exactly one-fourth of the 
amount alleged by him. 

Looking calmly at these figures, one is naturally led to ask if 
**R. E.” makes such erroneous statements respecting matters which 
admit of such easy refutation, what dependence can be placed on 
his other statements to the discredit of this system? 

He is evidently interested in making out the draught of the 
plough as light as possible, yet he allows ‘‘6 cwt. for the frame 
and 6 ewt. per furrow in light sandy soil 7 to 8in. deep.” Will he 
please inform us how much more it would be in stiff clay 9in. to 
10in. deep? It could scarcely be less than 50 per cent. more. We 
have then four furrows at 9cwt. each = 36 cwt., and 6 cwt. for 
the frame = 42 cwt. for the draught of the plough. The gross 
haulage power we have shown to be but 50 cwt.; therefore 4; of 
the power only was consumed in propelling the engine, i.¢., 2 cwt. 
more than is required in drawing the empty plough, and an infi- 
nitely less amount of waste power than is absorbed by the cumber- 
some rope tackle required in the double-engine system. 

We do not say that the system of ploughing by direct traction 
is perfect, nor will it be until a plough is produced as well adapted 
to its purpose as is the engine. Nevertheless, after this correction 
of ‘‘R. E.’s” calculations, your readers may be inclined to believe 
that the time is nearer at hand than ‘‘ R. E.” perhaps hopes for. 

Lincoln, 29th March, 1871. Ropey AND Co, 





Srr,—In the official report of the Royal Agricultural Society in 
1861 about steam ploughing, I find the following paragraph :— 
** Messrs. Brown and May, of Devizes, worked Romaine’s rotary 
cultivator or digging machine on plot 6. The work done, though 
but little, was certainly the best in the field, the soil being finely 
pulverised toa depth of 7in.; but the expenses of coal, oil, and 
water, were something fearful. This cost, coupled with the wages 
of the men, the wear and tear of the implement, and the interest 
of capital invested in its purchase, would very far exceed the 
value of the work. This was so small in amount, and done at such 
various times, that it was impossible to chronicle details,” &c. &c. 

I myself had, in 1865, a machine under my charge in Egypt—a 
cultivator and engine combined, manufactured by Le Grange, of 
Paris, giving very similar results, 

In 1867, I had a somewhat lively discussion in the ‘t Vew Orleans 
Times” and ** Picayune” with some American gentlemen about 
the subject of direct plough traction. One of my adversaries kept 
assuring me ‘‘ that he had walked hundreds of miles in the furrows 
of steam ploughs of this description,” till I could not help believ- 
ing him. 

I only state these facts here to show that I would be about the 
last man likely to dispute the mechanical Legg age | of ploughing 
or cultivating, under certain circumstances, by direct traction. 
There was in none of the cases mentioned any difficulty about the 
adhesion, which, even in wet fields, can be got, perhaps by 
india-rubber, and certainly by many other contrivances. My ex- 

rience was simply this, that all these attempts have completely 
Railed, not for want of adhesion, but for other practical pone goood 
niary reasons which india-rubber will not overcome. The attempt 
near Grantham has fully corroborated, I think, this impression, 

You scarcely state the case in its whole bearing by throwing the 
blame altogether on that unfortunate pot boiler, especially after 
correcting the slight error in your leader in which you assume the 
average steam pressure to be 175 lb., whilst it was practically 
about 130 1b. With 130 lb. the traction power of the engine was 


something like four to five tons, The resistance of the plough was 
14 tons, say at the utmost two tons, and there was absolutely no 
power tospare. Here, and not in the boiler, lies the fatal error 


with which Mr. Thomson has to deal, and which must condemn 
the system. 

In fact, wherever I had an opportunity of watching the 
Thomson boiler, the amount of steam, considering its heating 
surface—and especially its grate surface—and its weight, which it 
produces, has surprised me. On theother hand, I have never seen 
a Thomson boiler which was able to keep up steam for the engine 
attached to it whilst continuous hard work was required. The 
boilers are simply too small for the engines. This may be a very 
judicious way of proportioning traction engines. They are gene- 
rally called upon to do their utmost in going up short, steep 
inclines; after a sudden exertion of this kind, for which the 
engines have to be powerful enough, the boilers have generally to 
do a moderate amount of work again for a considerable time. In 
ploughing it is different; here the engine has to be kept the whole 
day long up to its work, and boilers have absolutely to give steam 
enough for the purpose. 

An increase in weight is unfortunately in this case a most 
desperate remedy. It cures and kills, Even with the boiler as 
it is, and with 22in. wheels, you see along the last furrows made 
by the steamer in the second unfinished field near Grantham the 
wheel marks in some places 3in, to 4in. deep, clearly indicating 
that the wheel was just beginning to dig itself in. Still, I should 
say it is possible to avoid this by yet broader wheels. Doing so, 
the new steam plough will be very near covering the whole field 
twice over with its road rolling effects, which would undoubtedly 
annul some of the first agricultural advantages derived from ordi- 
nary steam ploughing. And what would be the price of an engine 
with a sufficiently large boiler for two 7}in. cylinders, the steam 
pressure being kept up at 140 lb., the engine making some 180 
revolutions, and carried on india-rubber wheels, say, about 
30in. wide? 

My object in originally addressing you was to assist in the 
ventilation of the question of steam ploughing, not to fight india- 
rubber, a te for which I feel the highest personal regard. 
Still I have to ask you now to permit me a few remarks on this 
subject. 

Iam sorry the tone of Messrs. R. and T. Grimstone and Co. does 
not permit me to reply to their letter. A discussion of their 
people’s statements would dissolve itself at once into the highly 
interesting question: What is, in connection with road steamers, 
a ditch? What do you call digging? Do you call the inteut of 
sending for horses, requiring them? Can you call it “ losing time” 
after having got into—well, let us say into the longitudinal 
cavity at the side of a road generally used for draining the same, 
if you try to get out again; what is an hour, &c. &c.? Ihave 
certainly no intention to reconcile my ‘‘ tale” with the assertions of 
Messrs. R, and T. Grimstone’s engine drivers, who assure their 
employers, ‘‘ That no language of the kind named by your corre- 
spondent (I indelicately hinted at swearing) has ever been used 
by either road surveyor or anyone else in their hearing.” And 
Messrs. R. and T. Grimstone believe it. What faith in human 
nature ! and what engine drivers ! 

But I mean to tell another tale of more doubtful—may we sup- 
pose oriental ?—origin to Lieutenant Crompton if he will kindly 
listen. There once was a “‘ Hindoo” boy who had stolen a goose. 
He denied it ; but his indignant accuser said to the judge : ‘‘ Why, 
sahib, I can bring two witnesses who saw him doit.” ‘‘If that’s 
all,” replies the depraved youth, “ I can bring six who did not.” 
May not the Lieutenant’s testimony, who tells us that he has not 
seen the india-rubber rings of the Harrogate engine torn asI have, 
be somewhat of the same character and value? To put the facts 
of the case into a more indisputable light—the manager of the gas- 
works at Harrogate told mc himself at the time, whilst the chains 
were being altered, that he would not like to go another journey 
for fear of doing still more serious damage to the rubber, and that 
he preferred stopping the traffic altogether for the moment, 

Lieutenant Crompton is correct in suspecting that one of the 
engines I experimented with was provided ‘‘ only” with Aveling 
and Greig’s improved wheel ; still it may interest him to know 
whatit did. The engine was an 8-horse power traction engine from 
J. Fowler and Co., Leeds, with one 9in. cylinder, 12in. stroke, 
weighing 10 tons 2 cwt. in working order, with 65 tons on the 
driving wheels. As one of its best performances it took 10 tons 
10 ewt. of coal in. two wagons weighing 1 ton 18 ewt. each from 
Minsterley to the,Stuiper stone mines, The road is for two miles a 
descent, forfive milesa very bad, narrow, and mountainous country 
road, almost constantly rising, with two inclines, of which one is 
about Lin 9, the other at its steepest places 1 in 95 by measure- 
ment. Just in these places it was covered with new stones which 
were partially frozen to the ground, the thaw just beginning to 
unloosen the whole. The engine went up with 130 lb. of steam, 
apparently doing its best, but without trouble. 

The whole weight, inclusive of engine, moving uphill was thus 
244 tons. This gives a resistance, due to the incline, of 2°57 tons. 
The resistance due to rolling friction I take to be 225 lb, per ton, 
although Lieutenant Crompton wants me to take 300 Ib. ; its total 
would, therefore, amount to 5490 lb,, and the total resistance of 
the train altogether to 11,246 lb., or exactly five tons. This is equal 
to 1730 lb. per ton of the weight on the hind wheels, or 76 per 
cent. of this weight. 

The Lieutenant gives us a performance of his favourite, which 
“ Avellana” thinks to be the Pest onfjrecord. According to the facts 
given the traction power, or adhesion of this—also an 8-horse- 
power engine—was 4'1 tons, or 1590 lb. per ton on the hind wheels, 
or 71 per cant. of the latter weight. All these rather remarkable 
results are throughout based on the Lieutenant’s own remar kable 
tables. The cylinder capacity of Fowler’s 8-horse power engine is 
763 cubic inches, that of Thomson’s 565 cubic inches, the steam 
pressure is about the same in both cases, but the piston speed is 
considerably greater in Thomson’s engine. 

The Lieutenant will no doubt remark that although, putting it 
in that way, the difference between the two engines does not come 
out as it ought to, the practical results will be different, because 
Fowler's engine, being so much heavier, cannot take as much 
more useful weight as the above calculations seem to indicate. 





This is true. But then Fowler’s boiler keeps steam, whilst Thom- 
son’s certainly does not, when called upon to work hard for a length 
of time. There is some advantage in that. 

Considering the state of the roads on which these experiments 
were made, and considering the circumstances under which I saw 
the Harrogate engine fail to work, I have thoroughly convinced 
myself that an 8-horse power Thomson engine would also have 
failed to work at Minsterley. The reason is this, The movable 
staples and straps by which the india-rubber is partially covered 
in Aveling and Greig’s wheel are comparatively far apart, so that 
there is more chance of actual interlocking between the periphery 
of the wheel and the road. But it is especially the edge of the 
staple a, just in the act of touching the ground, which places 
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itself at a considerable angle against the surface of the soil, and 
seems to give to the wheel an extraordinary bite on hard an 
slippery surfaces. In Thomson’s chain the plates are close toge- 
ther, and adapt themselves to the rounded form of the india- 
rubber, so that their edges scarcely come into play. The theory 
of interlocking is alone capable of explaining the extraordinary 
adhesion of both wheels, and is the cause of Aveling and Greig’s 
wheel beating, under certain circumstances, even Thomson’s, 
Will you allow me to conclude with a short calculation, based 
on Mr. White’s \letter? He has had his engine for about 140 





working days, and has made 260 journeys of seven miles each, so I 





suppose he makes a trip of fourteen miles altogether per day. He 
has on his road an incline of 1 in 10, which his engine overcomes 
well with a total load, inclusive of engine, of about 20 tons. 
The resistance on levels of his train we may, therefore, put down 
at 2400 lb. (see Lieut. Crompton’s tables). The resistance due to 
the incline is 44801b. Consequently, the total resistance on 
the incline mentioned is 6880 1b., or nearly three times the re- 


| sistance on the level road, which we must take as an average, 


owing to the fact that the trip is a there-and-back journey over 
the same ground. Supposing, now, the engine to go ety 
uphill with its load, I believe I considerably understate the trut 
in assuming that the engine must burn at least double the amount 
of coal it does now, say 14 cwt. 

Now, in ploughing, an 8-horse power road steamer pulled, even 
at Dunmore, not more than three 10in. furrows, and a stronger 
engine could, in somewhat stiffish clay, scarcely do as much at 
Grantham. I shall, therefore, be perfectly justified in assuming 
that in ploughing Thomson's ines have to do about as much 
work as in going uphill with Mr, White’s wagons. That is to 
say, that they will burn 14 cwt. of coal for every fourteen miles 
travelling whilst fairly working. Now fourteen miles of three 10in. 
furrows represent 4°2 acres of land. The coal consumption would 
consequently be 3°4 cwt. per acre. At Grantham it practically 
was 4{ cwt. Considering the general discrepancy between calcu- 
lations of this description and reality, Iam inclined to call the 
results of this calculation, based on Mr. White’s experience, more 
hopeless than the results obtained at Grantham, 

Then Mr. White tells you that he requires about an hour a day— 
an hour after fourteen miles travelling—for the adjustment of his 
chains. 1 should like to see the steam ploughman who would be 
able to keep up his spirits under such trials, spending an hour 
after every 44 acres ploughing for chain adjustment. Mr. White 
— to be a gentleman of much cheerful patience. Would 

e ? 


He concludes by “repeating that he has no interest in the road 
steamer except his own.” Although this is a most remarkable 
manner of assuring se of his absolute disinterestedness, I for my 
part most gladly believe him, not only in what he says, but also 
in what he means to say. I sympathise with him. It is truly 
disgraceful that in a purely scientitic discussion like the present 
everybody who opens his mouth has to feel at once that he is sus- 
pected of meaner motives than his own harmless interest. I 
believe even Messrs, Aveling and Porter and Lieutenant Crompton 
share our feelings. R. E. 





Si1r,—We have read with interest the correspondence in your 
columns respecting Thomson’s road steamers; and having had 
considerable experience in connection with these engines, we 
should be glad, with your permission, to attempt to clear up some 
disputed questions which have arisen in reference to them. 

First, as to the slipping round of the wheel inside the rubber 
tire, some of your correspondents seem to us to confuse twe totally 
different phenomena, and to call them both by the same name. 
That it is possible for the wheel tread to slip round inside the tire 
we do not deny, but at the same time this can only occur in very 
exceptional circumstances, or else in the hands of a very inex- 
perienced driver. But what ‘ R. E.” saw at Oxford, and refers to 
in the fourth paragraph of his letter in your issue of the l0th, is 
quite a different thing, and cannot with any justice be called 
**slip.” The true explanation of the motion is this: the weight 
of the steamer compresses the elastic tire under the wheel, and 
its forward motion causes the consequent extension of the tire to 
take place on the front side of the wheel. This extension becomes 
apparent in the “bagging” of the tire. It is the absorption of 
this extension over the top of the wheel towards the hed which 
constitutes the motion miscalled “slip” by “‘R. E.” If it had 
been found that the circumference of the wheel, multiplied by the 
number of its revolutions in any given time, amounted to a 
greater number of feet than had actually been passed through by 
the engine, this would constitute a true slip; but this is certainly 
not the case. 

We are glad to be able to corroborate *‘ Avellana’s” remarks in 
your issue of March 3rd with reference to the durability of the 
india-rubber tires and the use of the chain armour. From our 
own observation we can say that between December, 1867, and 
December, 1868, Thomson’s road steamers were submitted to very 
many tests of great severity in this neighbourhood, the rubber 
tires being unprotected with shoes, and yet working over all kinds 
of roads without showing any appearance of material injury or 
wear. Some of these engines, with the same tires, are now 
successfully working in Java, Natal, &c. We are aware that the 
red rubber tires, with which the engines were for some time fitted, 
proved very unequal in quality, and in some cases did not succeed; 
but itis scarcely fair to condemn the present tires because of 
the partial failure of a material which has not been for some 
time employed in their construction. In the winter of 1868 
it became evident from further trials that the rubber would not 
‘“*bite” on roads coated with greasy mud; and this induced Mr. 
Thomson to apply the shoe, or ‘‘chain armour,” which has 
effectually overcome the difficulty. We do not deny that the tire 
derives great protection from the shoe, but yet know that it may 
be worked on dry or icebound roads without the shoe, and without 
sustaining any injury. 

We have perhaps had more to do with the working of Thomson’s 
road steamers than most people, aud have had unusual opportunities 
of discovering both their strong and weak points ; and in addition, 
as a proof that our opinion of the durability of the tires is not 
merely theoretical, we may mention that two months ago we pur- 
chased and started a 12-horse power road steamer, with a view to 
establish a system of public road steamer carriage in this neigh- 
bourhood. Our preliminary experience necessitated our working 
over all kinds of roads and into some very awkward places, Our 
experience of the shoes is that they require tightening almost 
every other day, and this operation takes from twenty to thirty 
minutes. While working over very bad roads (e.g., across project- 
ing rails) the links occasionally snapped ; but since the steamer 
has been regularly employed in carrying coal on ordinary roads, 
this has seldom occurred. 

We can assure ‘‘ An Old Traction Engine Driver” that such an 
unfortunate combination of circumstances as he so graphically de- 
scribes is extremely improbable ; indeed, we ;may safely call it 
impossible, as the breaking even of a single link is distinctly 
audible to both driver and stoker, and the engine can be stopped 
almost rp rig 3 

** An Old Traction Engine Driver” asks Lieutenant Crompton 
if he can ‘‘ name a single instance in which a Thomson engine has 
done double the work of a rigid-tired engine of the same power ?” 
We can give an instance which we think fully meets his inquiry. 
We witnessed the trial in 1069 of a new traction engine of the 
most improved construction, with rigid wheels fitted with pro- 
jecting flat treading pieces. It was of twelve nominal horse 
power, and weighed about 15 tons. A gross load of 34 tons 
in four wagons of equal size, and equally loaded, was attached 
to it, One of Thomson’s 8-horse power road steamersof the lighter 
build, weighing about 6} tons, followed this train. The roads were 
good and dry. The rigid-wheeled engine attempted to draw its 
load up an incline which we measured one in twelve. When about 
half of the train was on the incline the wheels of the engine 
slipped round. One wagon, of 84 tons, was detached, but still 
the engine refused to bite. A second was detached, and then, 
with the remaining wagons, or 17 tons, the engine mounted the 
ineline, but not without considerable slip. By permission, tho 
road steamer was then attached to the remaining 17 tons, and 
drew them up the hill without any slip whatever. This is an in- 
stance of an elastic-tired engine of about two-thirds of the indi- 
eated horse-power, and less than half the weight of the rigid- 
wheeled one, doing the same work, and with less difficulty. 

The following out of ‘‘R. E.’s” calculations—which are so re- 
markably corroborated by the statistics given by Lieutenant 
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Crompton and the Scotsman—leads to some remarkable results. 
In THE ENGINEER for December 3rd, 1870, an engine similar to 
that described by “R. E.” is said to have run a mile in 
seven minutes over a field so soft that in some places the wheels 
_Sank 3in. This was certainly far worse than the field described wy 
“R. E.,” and the power exerted by the engine in propelling itse 
on it must have been at least as great. According to “ R. E.” 
this power is equivalent to a dead pull of 4 tons, or 8960 1b. This 
pull exerted over 754ft. minute (a mile in seven minutes), 
gives 6,755,840 pReeaed. or 204-horse power of dead p 
*R. E.” takes the net to be two-thirds of the gross ae, 
which brings the latter up to 270 indicated horse-power. e can 
only say that this does not ‘‘ very nearly” with the power 
we should ex to be indicated by a 12-horse power engine. 
Before concluding we would like to say a word or two about the table 
of proportions given by Messrs. Aveling and Porter. We really were 
not before aware that the cubic contents of the cylinder of anengine 
was any measure of its power; we always thought that its piston 
area was the figure taken into account, and that the shorter stroke 
was made up for by an increased number of revolutions. The road 
steamer boilers are all loaded to 150 lb. per square inch, and 
worked constantly at from 1201b. to 1301b. pressure. Even assuming, 
however, that Messrs. Aveling and Porter’s engines are designed 
to work up to this pressure, it is manifestly unfair to assume the 
revolutions to have been the same in an engine with 10in. as in one 
with l4in. stroke. With the same piston speed the indicated horse- 
power of the road steamers would come very nearly indeed up to 
that said by Messrs. Aveling and Porter to be the power developed 
by their own engines. BENNETT AND KENNEDY, 
4, George-street, Edinburgh, March 27th, 


BOILER INSPECTION, 


S1r,—It appears to be generally agreed that the inspection of 
all steam boilers throughout the country must be enforced, the 
only point of disagreement being how the inspection is to be made 
general, so as to press irresistibly on the negligent, and to inter- 
fere as little as possible with the careful. Your proposed scheme 
of local inspection companies appears to have several disadvan- 
tages, and the conclusion arrived at as toits satisfactory character, 
on the “‘ silence-gives-consent ” principle, is somewhat premature. 

In the first place, there would be some difficulty in proving to 
those best qualified to judge that competent boiler inspections are 
anything like so easily made as you appear to imagine. No dovbt 
an intelligent mechanic can soon be trained to crawl about a boiler 
inside and out, to make a sketch, to distinguish between slate and 
iron rust in the flues, to discriminate between the plates and some 
of the harder sorts of incrustation, and to use his eyes and ears 
in detecting any weakuess that might exist. But it takes a very 
considerable amount of training to make acompetent chief inspec- 
tor, to examine and pass the sub-inspector’s reports. A know- 
ledge of the numerous descriptions of boilers, with their weak 
points, and the variety of boiler practice to be met with in different 
districts, is essential. Not only shoulda chief inspector be an 
accomplished theoretical mechanical engineer, and be well versed 
in the literature containing the accumulated experience relating 
to boiler engineering both at home and abroad, but should also 
from personal experience know the value of the numerous de- 
scriptions of safety valves, feed apparatus, steam pipe arrange- 
ments, boiler mountings, settings, &c. &c. 

Now, in how many of their numerous centres of industry are 
such men to be found? Seldom, I venture to assert, outside the 
present boiler inspecting insurance companies. Doubtless you 
might find many consulting engineers, heads of engineering firms, 
and boiler makers, ready to assume the office of chief inspectors, 
but very few with any real pretensions to competency. 

It is generally taken for granted that boiler makers have the 
best knowledge of steam boilers. This, however, is true only toa 
certain extent, and they are not, as a rule, the best judges of the 
strength of boilers either new or old. It ry happens that 
the maker is not responsible for the design of the boiler he con- 
structs, and in few cases is he competent to give a sound opinion 
on its actual strength, especially when its arrangement is compli- 
cated, this being usually left to the engineer or draughtsman. 

To show how unreliable the inspection by the employés of 
first rate firms may be, allow me to mention a few cases 
that have from time to time come under my notice. A 
second-hand boiler was recently purchased and put into 
the hands of a so called first-rate boiler maker to over- 
hauled and repaired. Visibly the plates were all in fair con- 
dition; however, on the boiler maker testing them with his hammer 
three blistered plates were detected. These blisters were 
subsequently found, when cut open, to be very slight, 
in no case exceeding 4ft. by 4ft. by §. On account of 
these trifling defects the plates were replaced by new ones, 
the fact being quite overlooked that the loss of strength due to 
the blisters was far less than that due tothe rivet holes. Besides, 
the boiler maker totally ignored the diminished strength of one 
of the plates that had a dangerous hole 2ft. Gin. diameter cut 
out for the dome, and of another that had a hole 17in. by 14in. 
cut out for the manhole and left unguarded. This happened at 
the works of a large engineering firm who would have filled with 
disdain if their ability to take up boiler inspection were doubted. 

On another occasion an eminent firm, whose name in connection 
with boiler engineering stands very high, was called in to repair 
some boilers. After making repairs to the amount of one-quarter 
the original cost of the boilers, they were pronounced quite safe 
at 45 lb. pressure. In one of the boilers the weak form of the 
oval flue had been overlooked, its collapsing pressure being evi- 
dently at the most 60 lb. On the owner testing the boiler by hy- 
draulic pressure the tube failed at about 58 lb. 

A foreman boiler maker at a large firm inspected a Lancashire 
boiler externally, by testing all the plates with a hammer. Two 
plates in the shell at each end not sounding well were marked for 
cutting out. The fact of the defective plates having the same 
relative position at either end, led me to seek] more closely for the 
cause of their alleged unsoundness, when it was discovered the 
dead sound of the hammer wasowing to the gussets being attached 
to these plates. This is by no means an exceptional case of over- 

ight. 

“— firm in the South, certainly of the highest standing for fifty 
miles round, and whose knowledge and experience in boiler 
matters few in their district would think of calling in question, 
were recently in the habit of strengthening the large flues of their 
Cornish and similar ae riveting to them a half hoop of 
angle or T iron, and considered this as effective as a hoop com- 
pletely encircling the tube. 

This recalls to mind the opinion of an influential engineer, a short 
time ago, at one of the Government factories, to the ‘effect that 
T-iron hoops round the furnace tubes of internally-fired boilers 
could not possibly add to their strength. Fortunately this view 
was not held by the able engineer in charge; a first-rate 
firm, to show their appreciation of the efficiency of angle-iron 
hoops “‘strengthened” a tube more than 20in. oval with an 
ordi ferruled angle-iron hoop, and teed its stre to 
be ag doubled by this means, as though the tube been 
circular. 

Just the other day a boiler exploded with fatal consequences, 
the owner believing it at the time to be in first-rate condition, 
having worked it comparatively little since it underwent a 
thorough repair by an eminent engineering firm, at a cost that 
would have purchased two new boilers of the same size and of 
far greater strength. The weakest part of this boiler had been 
totally overlooked, The ignorance that could have allowed this 
is 


disgraceful to all concerned with the repairs. 

A number of similar cases could be added, and the above are not 
confined to one district, but have occurred at the chief mining and 
manufacturing districts in different parts of the country, the 
repairs having been put into the hands of the ineering 
firms enjoying the highest reputation, 





are given to show that it is not so very “absurd to suppose | cylinder was then open for examination it was found that the 


that the moment a user of steam power calls in other assistance escape of the gas 


than that to be had from a boiler insurance or inspection 
company he makes a fearful mistake.” If the boiler makers 
to the e firms are so often incompetent to inspect boilers as 
I have endeavoured to show, what men on the works can be ex- 
pected todo better without special training ? 

There is a certain classof boiler without external flues that 
is a constant source of annoyance from leakage at the shell- 
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was due to the heat of the explosion hav 
melted the tin between the conical plug, and through the mel: 
tin the gas readily escaped. 

Another remarkable occurrence was noted on the examination 
of this cylinder. On taking out the crusher apparatus it was 
found that a portion of the solid steel projecting into the charge 
had been melted, and apparently run ; also the head of a hardened 
steel screw had evidently fused. These effects were produced in 


bottom, which might prove dangerous if neglected. These | the exceedingly short time of 32sec. By Jway§ of comparison 


boilers are to be found at some of the best-known engineering 
works in the em, and are still turned out by firms scarcely 
less eminent. They are repaired again and again to avoid danger, 
the actual cause of their defect being overlooked by the makers 
and those who repair them; but always pointed out by the agent 
of the inspecting companies. 

It may be urged that the cases I have mentioned of re- 
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Captain Noble put for 37sec. a similar piece of steel into one of 
the hottest of Siemens’ regenerative furnaces, at a temperature 
probably of about 3300deg. Fah. The steel was raised to a tem- 
——_ only of about 180 deg. Fah. The temperature of the 
usion already mentioned may have been affected by chemical 
changes through which the fused metal may have passed. 

In the preceding experiment Captain Noble determined the 


placing plates unnecessarily only testifies to the rapacity of the | tension of three-quarters of a pound of R.L.G. powder, completely 


repairer. 
would be liable to suffer from this cause if boiler makers and 


But does it not at the same time show that owners | filling the chamber in which it was fired, and having no escape 


whatever, to be about 32 tons on thesquareinch. For the purpose 


mechanical engineers be permitted to take out letters of authori- | of that lecture at the Royal Institution he had determined to 


sation from the Government to inspect boilers, For 


this reason | make a similar arrangement with L.G. and pellet. 


He had done 


alone it would never do to let the inspection and repairing be in | so, the results were successful, and the gas was entirely confined. 
the same hands ; and it is not to be expected that many firms of | Butin the first case, when he got up to the cylinder, it was making 


good standing will prefer taking up boiler inspection, and give up 
their manufacture and repairing. 

Again, if two or more engineers in the same district had certifi- 
cates as you propose, a spirit of competition would inevitably arise. 


| 


The evil consequences of this would result, not from the inspection | 


being taken at too low a cost so much as from a temptation to per- 
form the inspection at the least inconvenience totheowner. This 
implies being contented, on the part of the inspector, with in- 
different preparation, which is always found to be the greatest 
difficulty in the way of satisfactory inspections, and thus the power 
of insisting on satisfactory preparation, which is perhaps the chief 
gain that would result from any Government measure, would in 
many cases be thrown away by a system of inspection on a local 
basis. The obvious means of checking this undesirable result 
would be to render the inspector liable to severe punishment in 
the event of an explosion, but we should then be only a short step 
removed from the present unsatisfactory state of things. 

I am not so sure that the accumulated experience of the boiler 
makers of this country is much more valuable than that of Mr. 
Fletcher. It is certainly less valuable if to Mr. Fletcher’s we add 
that of the chief engineers of the other boiler companies, and any 
plan of compulsory inspection that may be adopted should not 
fail to take advantage of the opinion of these gentlemen along with 
their valuable staff of assistants. Having no connection with, or 
interest in, any of the inspecting or assurance companies, I cannot 
be accused of being actuated by interested motives in writing this. 

To show there are grounds for disagreeing with you, Sir, con- 
cerning the accumulated experience of the boiler makers of this 
country, I would call your attention to the fact that it is very 
seldom outside the influence of the inspecting companies that the 
following defects are found obviated. The setting of externally- 
fired boilers is usually most unsatisfactory, the large mass of brick- 
work harbouring moisture in contact with the plates, and is rarely 
constructed to allow the boiler to breathe freely. It is generally 
assumed that a cylindrical boiler is twice as strong to resist trans- 
verse rupture as it is to resist being rent horizontally. This is, 
no doubt, usually true so far as the internal pressure of steam is 
concerned, but there are other forces besides this at work that 
are lost sight of, the consequence being that numerous explosions 
by this class of boiler are rending transversely. Good firms are 
still turning out externally-fired boilers with the feed delivering 
on to the hot plates. With boilers of the Cornish and Lancashire 
class it is but seldom we find the ends properly stayed. Gussets 
are by some injudiciously applied, making the ends too rigid, 
others rush into the other extreme, and will not use gusset stays 
at all, but resort to the questionable practice of merely stiffening 
the ends without using any ties whatever. Others again encumber 
the insides of these boilers with longitudinal stays, so as to render 
cleaning and inspection impossible. Out of Lancashire and York- 
shire it is rare to find a bottom blow-out pipe properly attached to 
the shell, aud the foolish practice of delivering the feed-water near 
the bottom of Lancashire and Cornish boilers is seldom departed from. 
There is a host of other defects that might be pointed out did 
space permit, that are to be found in the practice of what are 
called first-rate engineers and boiler makers, in spite of the oft- 
repeated protests of the inspecting companies. When testing 
their boilers by hydraulic pressure but few firms do it in an intelli- 
gent manner, gauging and examining the weaker parts when under 
pressure, but are content to caulk the leaky joints and rivets. 

You stated in a recent article that a waste of fuel in many cases 
is the result of making the flues of Cornish and other” boilers 
sufficiently large for an inspector to pass through. The reverse of 
this is just as likely to take place, especially when the draught is 
not good, as the additional facilities afforded for scraping the soot 
and flue deposit off the plates by increasing the size of the flues 
is —— accompanied by a decided saving of fuel, as might be ex- 
pecte: 

I have heard more than one boiler owner declare that he saved 
more than covered his subscription to an inspecting company, by 
the inspector insisting on his flues and plates being properly swept 
at least once a year for examination. 

After considerable experience with engineers im various parts of 
the country, I cannot concur with your opinion that competent 
inspectors can be had by hundreds, or that good inspection 
can be obtained from local engineers. A certain amount 
of training must in any case be had. In whatever way the select 
committee may decide to enforce the inspection of steam boilers. 
I trust that, for the sake of the boiler owner, who will have to pay 
for it, inspection on a local basis may not be the plan recom- 
mended, 20BERT WILSON. 

March 21st, 1871. 


THE FIRING OF GUNPOWDER IN CLOSED 
CHAMBERS. 


CaPTaIn ANDREW NOBLE, F.R.S., recently gave a lecture on the 
ressure of fired gunpowder at the Royal Institution, and made 
oom some experiments of later date, in which large charges of 
powder were fired in closed chambers. 
He said that Rumford only succeeded in determining the 





tension of the powder gases when the powder occupied less than | 


70 per cent. of the chamber in which it was fired ; his charges 
also were insignificant, and his results were extravagantly high. 
Rodman’s results were also too high, and he did not determine the 
tension where the powder occupied a larger proportion of the space 
than 50 per cent. 

At Elswick, however, they had been able not only to determine 
the tension of the gases at various densities, but had exploded 
large charges filling entirely the chambers of closed vessels, and 

altogether retained, and, by means of a special arrangement, 
discharged at pleasure the g products of busti 

The inflamed products are confined in a chamber, and the pres- 
sure is determined by means of a “‘crusher” arrangement, in 
which the pressure of the gases exerts itself ona steel piston, 
which then crushes,} more or less, a copper cylinder. The charge 
is exploded by one of Mr. Abel’s fuses. The current passes 
through an insulated cone, which, the moment the charge is fired, 
destroys the insulating material and effectually closes the passage. 
When they first made the arrangement for confining the som 
absolutely he thought that the best method of stopping the 
escape of gas was to make a steel vent, closing it witha gun- 
metal plug fused with tin. This arrangement was apparently 
paeell When he first went to the cylinder after the powder 
had been fired, and was stooping down to fecl its heat, + = 

i When the 


suddenly made its escape with considerable violence. 











a singular crepitating noise, due probably to the sudden application 
of great internal heat. The temperature of the exterior of the 
cylinder rose rapidly to 111 deg. Fah., and then remained nearl 
stationary for some time. He then let the gases escape, whic 
they did with a sharp hissing noise, rising to a scream when any 
obstacle was placed on the orifice. With the escaping gases there 
was not the slightest appearance of smoke, vapour, or colour of 
any kind, The pressure indicated by the L.G. was 37 tons on the 
square inch, or about 5600 atmospheres. 

He had upon the lecture table, in sealed bottles, the solid residues 
of combustion from the L.G, and also from pebble. In each cylin- 
der had been placed platinum wire and foil of different degrees of 
thickness. These had disappeared, and he was unable to say in 
what chemical state they were until the residues had been ex- 
mined. He looked upon the success of these experiments as bei ng 
of great importance, for not only with the assistance of his friend 
and colleague in the researches, Mr, Abel, would it be possible to 
determine the various products of combustion when the powder 
was fired at its maximum pressure, but they would be able to 
determine whether any, and if so what, change in the products is 
due to combustion under varying pressure; they would also be 
able to determine the heat of combustion, and to solve other im- 
portant questions, 

To show the accuracy of the results of the experiments he called 
attention to the fact that the curves of tension and density of the 
powder gases in close chambers agree very nearly with the curves 
obtained from observations of the tensions in the bores of guns. 

The following are the practical conclusions deduced from the 
investigations:—(1) The maximum of pressure of fired gunpowder, 
unrelieved by expansion, is not much above 40 tons to the square 
inch. (2) In large guns, owing to the violent oscillations produced 
by the ignition of a large mass of powder, the pressure of the gas 
is liable to be locally exalted even above its normal tension in a 
perfectly closed vessel, and this intensification of pressure endangers 
the gun, without adding to usefuleffect. (5) Where large charges 
are used quick-burning powder increases the strain upon the gun, 
without augmenting the velocity of the shot. (4) The position of 
the vent or firing point exercises an important influence on the 
intensity of wave action, and in further enlarging the dimensions 
of heavy guns we must look to improved powder and improved 
methods of firing the charge, so as to avoid as much as possible 
throwing the ignited gases into violent oscillation. (5) That inall 
cases it is desirable to have the charges as short as possible, soas to 
reduce the run of the gas to the shortest limit, Hence increase 
of the diameter of the gun by shortening the charge tends to save 
the gun from abnormal strains. 


GAS EXHAUSTERS AND STEAM PUMPS FOR 
GASWORKS. 

WE illustrate on pp. 212 and 213 the plan of an exhauster house 
which has recently been carried out by Mr. George Bower, of St. 
Neots, showing the arrangement of exhausters and pumps, which 
is eminently complete and well worthy of notice. Division of 
labour has its application to machines as well as to men, and is ob- 
served in a judicious distribution of various work to different ma- 
chines. Thus in the example before us, instead of employing one 
steam engine to serve the whole of the purposes of exhausting and 
pumping, an independent power is applied to each particular pur- 
pose, so that if one of the machines should get out of order it would 
in no way interfere with the proper working of the others. 

The exhauster consists of a pair of direct-acting steam pumps, 
fixed on one bed-plate ; the steam cylinders are each 5in., and the 
gas pumps 12in. diameter, with a stroke of 10in., capable of deli- 
vering 15,000 cubic feet of gas per hour. The gas pipe from the 
scrubbers is brought in at one corner of the exhauster room, where 
there is fixed a four-way ‘* by-pass” valve, which admits of the gas 
being made to pass on to the purifiers without passing through the 
exhausters, if it should be required. In ordinary work the valve 
stands in the position indicated by a, a, the gas then passes around 
to the inlet pipe } and through the exhauster and the pipe c to the 
purifiers. A *‘‘ by-pass” valve d is placed between the pipes } and 
c, to enable the gas to pass in case the exhauster should be stopped 
during the time gas is being manufactured. A governor eis placed 
behind the exhauster to preserve a constant amount of exhaustion. 
The tar and water pumps are placed along one of the side walls. 
The tar pump is din. diameter and Sin. stroke. The water and 
feed pump$ are both worked from the same steam cylinder, the 
feed pump being placed nearest thesteam cylinder, with a coupling 
so that the water pump may be disconnected when required. The 
water pump is 4in. and the feed pump 2in. diameter, with a stroke 
of Sin. 

The construction of the steam pumps will be understood from 
the larger engravings which we publish. The steam cylinder is 
constructed with the steam passages reversed, so that the front 
passage leads to the back of the cylinder and vice veraéd. The slide 
valve is actuated by means of a lever worked off the piston-rod, 
which lever has a movable fulcrum b, moved by means of a sub- 
sidiary piston c, which is shown in mid position. At the commence- 
ment of the stroke of the pump the subsidiary piston is at one 
end of the subsidiary cylinder, and the fulcrum } remains sta- 
tionary till the main piston has cut off steam and nearly completed 
its stroke, at which time the small valve dis brought into position, 
so as to admit steam to the piston c and cause it to change the 
position of the fulcrum 6, and in doing so to admit steam to the 
main cylinder for the return stroke, at the same time cutting off 
its own steam and cushioning on the exhaust side, so as to eit 
silent in its own action. In the aguees the valves are both 
shown in mid position, a position which they cannot assume in 
working, because there is a space left between the two as shown, 
so that the little valve has always a lead over the large one. An 
important point in this valve gear is that the main piston works 
its own an. and therefore makes the motion absolute; at the 
same time it cuts off steam before the end of the stroke, and 
cushions on the opposite side of the piston, The steam cylinders 
of the exhaust are constructed on the same plan as those of the 
pumps. The gas cylinders have no long passages, but the valves 
are placed directly on the ends of the cylinders, as shown in the 
transverse section. The bed plate is made hollow for the attach- 
ment of the suction and pall pipes underneath, an arrange- 
ment which is very neat and compact. 








M. ScHNEIDER spent some days in visiting the South Wales iron 
works last week, 





a 


Ge 


~~. 


- 





216 


THE ENGINEER. 





Marcu 31, 1871. 








CYLINDRICAL IRON GOODS WAGON, 


EASTERN BENGAL RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. JOHN HAWKSHAW, BY THE NORTH OF ENGLAND CARRIAGE AND WAGON COMPANY, PRESTON. 
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SECTIONAL PLAN 


OF the cylindrical iron goods wagons, one of which we illustrate 
above, eighty were constructed for the Eastern Bengal Railway 
Company by the North of England Carriage and Wagon Company, 
at their works, Preston, and we learn that they are highly ap- 
proved by the officials in India, 

They are specially designed for carrying loose fibre, such as 
unsecured jute, &c., but they are also frequently used with much 
greater advantage than the ordinary goods stock wagons for 
transporting grain, salt, and such like, either in bags or bulk. 
The weight of one of these cylindrical wagons is 5 tons 18 cwt., 
and its proper load is 10 tons, and its cubic capacity 1710f¢. 
The wagon is constructed entirely of elie iron, the 

lates being No. 12, B. W. G. thick. The length of the cylinder 
is 21ft., and the interior diameter 10ft. 2in. The headstocks are 
of sufficient strength to take the pull of the drawhooks, and the 
blows received by the buffers are carried first into the webs of the 
headstock by means of L-iron, as shown in the illustration, and 
thence distributed into the wagons through the L-iron, the strain 
from the bottom web being carried by the main longitudinal 
L-irons, and that from the upper web by an L-iron specially placed 
there for that p . Stiffening plates are used wn Am the 
L-irons are attached to the plating of the _ The axle-guards 
are stiffened by small L-irons ldin. by ldin. by jin, 
which, together with the axle-guards themselves and the 
spring bearings, are carried iy the longitudinal L-irons, which 
latter are 5in. by 5in. by Stiffeners are placed, as the 
elevation shows, near eac | testa, and are riveted to 
pa J longitudinal L-irons, thereby materially supporting the 

linder at its lower portion, where the greatest comes, 


ere are two doors to each wagon, one on each side of the 
ate, and a very neat arrangement, shown by sections 
E, F F, and GG, renders them perfectly water tight. 
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doors when closed are strengthened by two T-iron bars, which rest 
in wees iron brackets at either end, and are secured in the 
centre by clips of the same material, so that they cannot ibly 
move from their positions except they are removed by hand, when 
the doors are opened to load or discharge g these bars 
carried on brackets placed below the doors. 


— 








LONDON INTERNATIONAL EXHIBITION of 1871.—The musical 
arrangements for the opening of the exhibition on the lst of May 
are nearly completed, o> hew compositions representative of 
France, Italy, Germany, and — respectively will be pro- 
duced for the occasion by M. od, Chevalisr Pinsuti, Dr. 
Ferdinand Hiller, and Mr. Arthur Sullivan. M. Gounod will - 
duce a psalm, Chevalier Pinsuti a chorale to English words, 
Hiller a march, and Mr. Arthur Sullivan a cantata. 

THE Screntirc INSTRUCTION CoMMISSION.—We understand 
that the first report of the Commission on Scientific Instruction 
hss been presented to her Majesty, though it has not been formally 
Teas intimate, of the Haya Shoo lof Mines, the Toya College af | an 
ess ate, 0! e ool 0} es, the 0} 

ee and the Royal School of Naval Architecture 
Marine 3 tg the concentration of these schools in = 
new paildieee at h Kensington. It is also understood that 
the on ag da ieoidentally provides increased accommodation for the 
“ss Record-office, and the Geological Survey, the operations 
of both being at this moment greatly hindered by want of space. 
—Iron Trade Review. 

Mr. E. J. REED IN BrrMincHaM.—Mr. E. J. Reed, C.B., late 


Chief Constructor of the Navy, addressed a singe ——- of the 
pee ns of the Midland pate, in this week, on 
the subject of ‘‘Our Naval Armamen‘ . Reed considers 





ENO VIEW 





weer | eee wee D 
— a 


our present navy the finest the world ever produced, and capable 
of meeting that of any Power single-handed; though not, perhaps, 
equal tofacing two Powers, with America either hostile, 
or, what was still more probable, menacing us with threateni 
demonstrations. He summed up his proposals as follows :—(1 
The construction at each of be e tg ey ports, mainly out 
of the current naval votes e next year or two, of a 
limited number of small Tight draught armed vessels, in- 
cluding for the larger ports one or two armour-clad monitors, 
such vessels to serve as nuclei for our defensive flotillas, and as 
vessels for volunteer and other naval forces. (2) The 
preparation of detailed designs and plans for a large additional 
nape J — small light draught — soi ie a and 4 
tion e principal forgings ‘or the same, an ex- 
tent which need not exceed one-tenth or one-twelfth of the total 
cost of eachjvessel; such f &c., being held in readiness by the 
principal private firms on of the Government, in order that 
the co! poi whe the vessels themselves may be effected with great 
mei, ay, by She rdinary resources of the respective ports in ma- 
ened on ee: imminent racks ger of war. The officers 
pon peg twa yh will be in readiness to man 
the whole flotilla as moc — itis a (3). The application toa 
need — = nad cial st s in the 
large ports of such armament or torpedo fittings 9s are inexpen- 
sive, and will not interfere with the efficiency of the vessels for 
their ordinary sian (4) The complete preparation of 
—_ for we venue fitting a additional commercial steamers for 
ensive war event of war approaching. 
believed poored om eis, taken up by the Government, would be 
entirely acceptab our Rap omy and commercial classes, 
— that bt every diponition to avoid or remove difficulties out of 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asuer and Co., 11, Untre den Linden. 
ViENNA.—Messrs. Grrotp and Co., Booksellers. 

LEIPSIC.—A.rpnHons Diinr, Bookseller. 

8T. PETERSBURG.—M. B. M. Wourr, Bookseller. 

MADRID.—D. Jose ALcover, Editor and Proprietor of the “ Gaceta 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wiitmer and Rocers, 47, Nassau-street. 


PUBLISHER’S NOTIOE. 


*,* The Publisher begs to announce that next week's edition of 
THE ENGINEER will be published on THURSDAY AFTERNOON 
instead of Goop FripaYy. Advertisements intended for insertion 
in that number cannot be received later than siz o'clock on 
WEDNESDAY evening. 


























TO OORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our | to ies. 


fe P 
ng questions, must be accompanied by the name and address of 

the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Letters addressed as below have been returned to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, Leeds; 
Mr. N. W. Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 
Mr. G. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. B. B. Julian, Evesham; Mr. G. Clayes, 
99, Collingwood-street, London; Mr. R. Andrews, Stapleton-road, Bristol; 
Messrs. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard ; 
T. Morley, Carlisle. 

Onion.— Hansard, Great Queen-street. 

A. M.—Very nice on paper, but think of the cost, 

J. F. B.—THe Enoineer for January 13th, 1871, may still be had. 

Vacuum.—It means 15 lb, back pressure on every square inch of the piston. 

J. H. L.— We never met with any tap of the kind, and we are quite certain 
it is not known in the trade now, You would have no difficulty in getting 
an india-rubber cone made to order. 

B. B. (Exeter).—We could not answer your question without conducting a 
long and troublesome search, which you should be competent to carry out 
yourself at the nearest public library where Patent Specifications are kept, 
As far as we can judge, you would infringe the patents to which you 


refer. 

J. D. (Rotherham).— We must beg to refer you to the firm of Cockerill at 
Seraing, who made the engines. We are net aware that any very com- 
plete or satisfactory paper on their construction has ever been published in 
England. You may be able to obtain some information from Mr. 
Paget, C.B., 1, Seymour-chambers, Adelphi. 

A. G. (Croix).—We cannot answer your question satisfactorily. On the 
whole we fear that you would find it difficult to maintain a patent for 
your boiler in this country, although it is at the same time possible that 
¥f the specification has been judiciously worded you might make out so 
good a case that people would much rather pay you a moderate royalty 
than attempt |to dispute your rights. Before taking any step we would 

advise you to cousult some competent counsel through a good patent agent. 


BREAD-MAKING MACHINES, 
(To the Editor of The Engineer.) 


Sir,—I should esteem it a favour if any correspondent would inform 
me who makes aéra’ machinery ? A Svsscriper. 





HARDENING GUTTA-PERCHA. 
(To the Editor of The Engineer.) 
Sir,—I shall feel myself greatly indebted to any co mdent who 
would inform me, through your paper, what means I should employ for 
hardening gutta-percha and getting it up to a polished surface. 4G. P. 


HARDENING NEEDLES. 
(To the Editor of The Engineer.) 

Sir,—It is considered that there is an advantage in the use of charcoal 
as fuel for hardening small steel articles like needles. What system of 
hardening is the best? H. U. 
[We cannot do better than refer our correspondent to EBde’s treatise on the 

** Manag ement of Steel,” second edition.—Ep. E.) 


MEETINGS NEXT WEEK. 

Tue InstiTUTION OF CrviL ENGINEERS.—Tuesday, April 4th, at 8 p.m. 
“On the Testing of Rails, with a Description of a Machine for the 
Purpose,” by Mr. Jumes Price, M. Inst. C.E. 

Society oF Enoingers.—Monday, A 8rd, 1871, at 7.30 p.m. : “‘ The 
— of Sewers,” by Mr. dwin Latham, President of the 

ety. 

Royat Uwsitep Service Institution. — Monday, April 3rd, at 
8.30 p.m.: “‘On the Attack and Defence of Fleets,” by Captain P. H. 
Colomb, R.N. 

CuemicaL Society.—Thursday, April 6th, at 8 p.m.: ‘‘On Burnt 
Iron and Burnt Steel,” by W. Mattieu Williams. “On the Formation of 
Sulpho Acids,” by Henry E. Armstrong. 


Tue Enarvneer can be had, by order, from any newsagent in town or country 


at the various railway stations ; or it can, if preferred, be supplied direct 


Trom the office on ne oe seen terms ( paid in advance) :— 
Half-yearly (including double number) .. .. .. £0 14s. 6d. 
Yearly (including two double nu . £1 9s. Od. 


If eredit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission a 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line rds, ni The lene igh ; 
blocks are charged the same rate for the space they fill. All single advertise- 
Se a NE TE ane? OEE, 

Letters relating to advertisements and the lishing department of the paper 
are to be addressed to the Publisher, Mr. George Riche; all other 
letters to be addressed to the Editor of Tax Enoineer, 163, Strand. 
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THE ROYAL ALBERT HALL OF ARTS AND SCIENCES, 

Lone before these lines can be placed in the hands of 
our readers, it will have been known throughout the 
—_ om that the Royal Albert Hall of Arts and Sciences, 
at South Kensington, was opened on Wednesday by her 
Majesty the Queen in person. It is beyond our province 
to describe the ceremony. That has been done already by 
a hundred pens more competent for such work than ours. 
The one question asked in London by those interested who 
were not present on Wednesday was, “Is the 


: eee rede grog. Accra a 
proper! or properly ven. Noman 

can say W or not the hall wi send in the 

sense of remunerating those who spent money in buildingit; 


| but as regards the vexed sein of the acoustic properties 
of the structure, we think the reply may, with moderate 
qualifications, be in the affirmative. 

Not many weeks have elapsed since we visited the 
building, and we confess that the progress made towards 
its completion took usa little by surprise. We were in 
no sense ised to find that it was in a perfectly fit state 
to be oj to the P weer knowing as we do that ing 
ceremonies frequently take place long before a building is 
properly completed, a. judicious use of boards, and paint, 

calico—we beg pardon,draperies—goinga long waytocon- 
cealconstructive incompleteness. But there was nothing of 
this kind apparent in the Albert Hall. Such as itis it was 
presented to thespectators, all the workdone was true work 
in the sense that it was permanent. Much is yet required in 
the = of decoration, and little more than the skeleton of 
Mr. Willis’ ificent organ was in place; but in other 
respects the hall was complete and ro for the reception 
of the visitors who filled it. As regards the good or bad 
qualities which it manifests in an acoustic sense, no change 
can now be effected, and we are therefore the more pleased 
to be able to say that, yo far from being perfect, the 
results obtained are, on the whole, satisfactory. In the 
matter of decoration the case is different; numerous changes 
can be made, and must be made before the interior can be 
pronounced perfect. What these alterations must consist 
in we shall explain presently. 

At twenty-five minutes to one the Queen entered the 
hall, and, came down a raised platform crossing the 
arena, took her seat on a chair placed underneath a sus- 
pended canopy. An address was then read by the Prince 
of Wales, and replied to in a few appropriate words by her 
Majesty, who then ordered the Prince to pronounce the hall 
opened, which he did in sonorous tones, A prayer was 
read previously by the Bishop of London, and the Queen 
then retired with her numerous suite to the royal box, 
the position of which has been shifted several times, as ex- 
a proved one point or another the best for hearing. 

en a cantata, composed for the occasion by Sir Michael 
Costa, was performed by the magnificent band and a chorus 
of 1200 voices. The music of this composition is indisput- 
ably very fine, and the effect produced was all that need 
be desired, as far as the choral parts went. There was 
little echo, and the phrasing was throughout clear 
and precise enough. e effect of the organ accom- 
paniment, limited as it was by the incomplete state 
of the instrument, satisfied us—and we have heard 
most of the best organs—that in Mr. Willis’ last work 
we have obtained a valuable instrument. The tone is 
infinitely more mellow and rich than that of the great 
organ by Gray and Davidson at the Crystal Palace—the 
only organ in the metropolis approaching it in size used for 
secular music—partaking in its character of that of the 
Westminster Abbey organ, in our opinion the best in 
England, not excepting the organ in York Minster or the 
Birmingham Town Hall. ihe acoustic defects of the 
building did not make themselves appareut until Madame 
Lemmens-Sherrington sang the air “Oh, clap your hands 
all ye people.” It is unnecessary to say a word in praise 
of her voice and rendering of this air; but it appeared 
in a moment that she had struck, so to s , the key note 

by this, as by every other building, and her notes 
were duplicated by an echo so strong and distinct that it 
was difficult in certain bars to believe that she was not 
followed throughout by a weak-voiced imitator. The echo 
was complete, only too | neay It apparently came from 
the immense surface of bare drum-like w pannelling 
which runs from each side of the organ to the ends of the 
box tiers. No precisely similar effect was produced by 
the voices of any other singers. Madame Patey’s fine 
contralto was heard to advantage, so was Mr. Santley, 
but Mr. Vernon Rigby’s voice is apparently pitched too low 
for the building, as he was almost inaudible at times, and 
never effective. In one or two of the passages sung by the 
chorus an echo was occasionally produced, which for 
a moment seemed to throw the source of sound to 
the — end of the hall. From all this we gather 
that the building is well suited for certain voices 
and compositions, while to others it is evidently unsuitable, 
and much judgment must be used by those who direct 
the musical arrangements of the future in dealing with 
this fact. There is too a prevailing tendency to harshness 
and resonance in the building. The sound of the trumpet, 
for example, is magnified and developed until it jars on 
the ear, while the more delicate notes of the violoncello 
are completely lost. But this very resonance lends 
brilliancy to a stately chorus, and the comparatively deep 
tone of the organ. The building requires management, 
but with management it will, we have no doubt, permit 
full justice to be done by the best artists to the best music. 

As regards the coup dail, the great defect of the interior 
of the hall is want of light. Wedo not mean that light 
enough isnot admitted from the exterior through Colonel 
Scott’s beautiful double glass and iron roof, but this: we 
can give no better idea of the interior than by saying that 
it very much resembles the inside of the eae ym 
Garden Opera House with the proscenium re by the 
organ. e darkness is in the boxes. ey look from 
the arena dingy holes, and this effect is increased by 
the light colour and solidity of the balustrade or box fronts. 
The mouldings of these are meagre and poor to the last 
d They have yet to be decorated, and alittle gilding 
and colour will no doubt improve them ; but something 
must be done to render the walls of the boxes lighter, 
and so remove the dungeon-like effect which they present 
at present. The tint, or rather the decided colour of the 
drapery, is also objectionable. The hangings are through- 
out the building of dark, dull red. This is suitable enough 
in the picture gallery, which derives much light from the 
back, but it only serves to increase the gloomy aspect of 
the box tiers. The amphitheatre projects far in front of 
these tiers, and the box curtains form a background to the 

y toilettes of the ladies in the amphitheatre. The result 
c i i e find all manner of 








surfaces presented to the eye so great, that the draperies 
must of necessity take some other than a neutral part 
in the decorations. The effect produced by the rich 
amber of the draperies in the Covent Garden (pera 
House is excellent, and we feel certain that rich amber 
would be a improvement on the dull red now 
adopted. The effect of the yellow drapery would be 
heightened by a judicious use in moderate quantity of the 
complementary blue in the decoration of the balustrade. 

ith all its defects the Albert Hall of Arts and Sciences 
is nevertheless a fine building, its great dimensions 
lending it a beauty which it cannot otherwise claim. 
The cost—£200,000—is moderate, and we think it is fairly 
due to Colonel Scott to state our opinion that, all things 
considered, he has used the funds at his disposal to the 
best possible advantage. Many of our readers will no 
doubt wish to be told something more precise concerning 
the dimensions, construction, &c., of the building, and for 
their benefit we reproduce in another place information on 
those subjects, condensed from an ably written pamplilet 
from the pen of Mr. Redgrave, circulated in the hall on 
Wednesday as a programme. As regards the future 
prospects of the hall, it would be premature to speak. If 
our good wishes could insure its success, then would its 
success be certain. 


THE MARTINI-HENRY RIFLE, 


Last week we devoted some space to a summary of the 
evidence of the civil engineers called as witnesses by the 
select committee, so far as it concerned the spiral spring in 
the lock action of the Martini-Heury rifle. We were thus 
enabled to set at rest much of the doubt that has been 
thrown upon the probable working of the new arm; buat 
there is still another point of dispute which it is equally 
necessary to clear u wl any real estimate of the suc- 
cess of the rifle can 4 formed. It has been urged that the 
arrangement of the falling breech-block is not calculated 
to give the best and safest results. The masterly paper of 
Dr. Pole contains all the information that is required on 
this subject, and a reference to the Report will show that his 
opinions are endorsed by the other witnesses, It will be re- 
membered that the position of the centre round which the 
block rotates is not inaline with the axis of the barrel, but 
somewhat above it. This position of the centre is a neces- 
sary condition to the successful working of the breech me- 
chanism, for it not only allows the block to fall clear away 
from the end of the barrel, but when it rises again its face 
o, approaches the barrel, and so insures close contact. 

his is avery important feature, and to it the efficiency of the 
rifle is unquestionably due toa very large extent, but at the 
same time the support in the line of the axis of the barrel 
has to be given up. Asthe mechanism nowstands, the breech 
block is supported by the raised centre and the short lever 
beneath. The centre takes up a large portion of the 
resistance, but the recoil acting below it gives the block a 
tendency to fall or to rotate round its centre. The strain 
due to this last tendency is met by the short lever which 
opens and shuts the breech, as well as by the resistance 
offered by the friction of the base of the cartridge case on 
the block face. Thus we see we have three sources of 
resistance with which to meet the two forces caused by the 
explosion, namely, the centre pin of the breech block, the 
friction of the cartridge base, and the pin supporting the 
short lever. In practice there is really no strain upon 
the centre pin of the block, because the hole through 
which it is made sufficiently large to relieve it, 
and to throw the burden of the support on the knuckle- 
joint which abuts directly on a solid part of the lock 
case. The duty of the centre pin is really confined 
to acting as a centre of motion. The pressure on the sup- 
porting arm would, of course, be carried down to the 
strong pin upon which it works, and so be transmitted to the 
solid metal of the case; but, in reality, this also does not 
occur, or occurs very little in practice, on account of the 
great resistance offered by the tae of the cartridge. An 
experiment was tried recently at Enfield to prove that this 
was the case. The strong steel pin upon which the short 
lever works was taken out, and a lead pin substituted. 
The gun was then fired twice with ball cartridge and ex- 
amined. The lead pin came out with perfect ease, and 
exhibited no mark of the contact of the lever, showing 
unmistakably that the latter had sustained no atrain from 
the recoil. ‘The direct back-action of the recoil was also 
shown by taking out the centre pin of the block and 
cutting away the — part of the knuckle socket, so 
leaving the hinder end of the block quite free to move up- 
wards and fly out of the case. But when the gun was fired 
the block did not stir, showing that the effect of the recoil 
was transmitted almost directly backwards without any 
material tendency to force the block either in an upward 
or downward direction. 

If we look at a diagram of the breech mechanism of the 
Martini-Henry we cannot fail to notice that the short lever 
above alluded to operates very closely to the supported 
end of the breech block. It would appear that by causing 
the lever to act upon the block at the end near the barrel 
we should gain—first, in the power required to open the 
breech; and, secondly, in the resisting force to the opening 
of the breech block by the discharge. This is a point 
which has been insisted upon by Mr. Westley Richards, in 
whose gun the short lever is as near as possible to the face 
of = block ; eg makes | a — iy 
for hi , in this than when he claims 
merit wa Ge und thet be does not use a spiral 
spring. There is no doubt that the force so applied 
exerts a ter power over the angular motion of the 
block; but it seems to us that if it can be shown that the 
position of the short lever in the Martini-Henry is suffi- 
cient for all purposes—as we think fully has been proved 
—nothing more is required. Dr. Pole observes on this 
point that in the normal action of the arm there is 
certainly no sign of insufficiency of power, the movement 
of the block in both directions being easy and certain. 
It can only be to meet abnormal and exceptional cases 
that an increase of power would be required. For in- 
stance, the mechanism might be dirty or rusty, or a cart- 
ridge might require forcing before the breech could be 
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closed, but the provision for difficulties of this kind 
could only be left to the committee. All he has to say 
is, that the present “is a geod mechanical arrange- 
ment; it is part of a general design presenting, as a 
whole, st advantages; and unless satisfactory proof 
can be brought of its practical insufficiency there would 
seem no satisfactory ground to warrant its condem- 
nation.” These appear to be the must serious objections 
brought against the new weapon, and how far they are 
removed by the evidence we leave our readers to judge. 
We have not reproduced the points of evidence offered by 
Mr. Woods, Mr. Nasmyth, and others, because they are, in 
the main, recapitulations of what Dr. Pole has already been 
represented to have said. 

The safety bolt which was introduced by the Com- 
mittee, apart from Mr. Martini’s invention, as a substitute 
for the ordinary half-cock, has not been so well reported 
upon. Dr. Pole considers that the principle is good, and 
that it will effect its objects, but the mechanism is delicate, 
and might be liable to get out of order and become clogged 
with dirt. Moreover, it works at disadvantage by the 
power being applied out of the line of motion, which 
throws an oblique strain upon the parts. The apparatus 
requires reconsideration, and doubtless the establishment 
at Enfield would have no difficulty in effecting an improve- 
ment. Mr. Woods and Mr. Nasmyth are of the same 
opinion, and Colonel Dixon is even stronger in his expres- 
sions of disapproval. He says: “It is simple, and it is 
efficient if a man uses it, but the difficultv is to get a man 
to use it, I should think ; and then if he does not use it he 
may fancy that he has used it, and playing with his gun 
fire it. The intention is good, but I do not think that it is 
carried out. I am afraid in practice you will find that you 
are depending upon rather a broken reed in the shape of 
that safety bolt.” 

One or two questions were put to Col. Dixon and Mr. 
Perry which referred exclusively to the manufacturing 
capabilities of the Department represented by them. The 
former could not give any precise information, but he 
was able to state generally that there is no difficulty in the 
manufacture of the Martini-Henry, and as to cost, 
that probably would be less than that of the Snider; 
the barrel would of course be dearer. Colonel Dixon 
strongly advocates the disuse of iron furniture and 
the substitution for it of the ordinary brass fittings, 
on the ground of economy. The iron fittings are 
more difficult to make, and, unlike those of brass, can- 
not be used again. According to Mr. Perry, it would 
require at least six months to get the Enfield factory in 
working order to manufacture the Martini-Henry rifles, 
It is proposed to get a certain amount of Snider work in 
the machines, and as the first operations become finished to 
apply the new fixtures and fittings for the Martini com- 
ponents, following up the Snider work as closely as possible 
as it becomes finished, and making a change from one to 
the other as often as practicable. The new machinery might 
be introduced in less time, but the inconvenience of closing 
the factory and its attendant evils would be great. 

We have now reproduced the leading points of the evi- 
dence as given in the Report of the Committee, but before 
we conclude the subject we shall probably have something 
to say on the question of ammunition. 


FLYING MINES, 

Ove of the most terrible modes of attack and defence 
known in the art of waristhe mine. Here we have a great 
body of gunpowder confined under the fosse or 
ditch which troops must cross, or beneath a wall or 
fort to be destroyed. Fired at the proper moment, 
this powder charge produces effects which, although 
localised, are unparalleled in efficiency. Now were it possible 
for a besieging army to burrow beneath the town or 
fortress attacked, and to place a sufficient number of charges 
of powder in the galleries excavated by the miners, and to 
explode these charges at the proper time, then would the 
capitulation or utter destruction of the town follow as anim- 
mediate and direct consequence. If the besieged could in 
the same manner undermine all the advanced positions of 
the besiegers and blow them into the air then would the 
raising of the siege become a certainty. But the work of 
mining is one of the most tedious and uncertain that armies 
can execute; and it follows as a consequence partly of this 
fact, and partly of the great improvements which 
have been effected in the construction of ordnance, 
that mining is now less practised in warfare than at 
any previous time since the invention of gunpowder. 
Mines are not less effective than they were before, 
but substitutes for mining in the shape of explosive 
shells have presented themselves, which are more easily 
adapted to the wants of armies. very shell which falls 
in a town isin effect, to a certain extent, alittle mine. But 
the value of these mines in destructive power is limited by 
their dimensions and the small range over which their 
influence extends, Regular mines in the full sense of the 
term are, however, inapplicable, except on a comparatively 
limited scale, to the purposes of attack and defence, for 
various reasons which itis unnecessary to state. Butalthough 
the construction of an underground gallery beneath a town 
or camp may be difficult or impossible of performance, it 
by no means follows that mines cannot be effectually 
planted in a town in quite another way. The work to be 
done consists in placing a heavy charge of powder beneath or 
near the surface and firing it, and so long as this is done the 
effect produced will be independent of the means employed 
in producing it. If we cannot send in the powder to the 
heart of a town in bags on the backs of men creeping be- 
neath the walls, then let us send it in in cast iron envelopes 
over the walls, In other words, let us have mines which 
shall fly in over head instead of creeping in under foot. 

The principle which we have thus indicated was first defi- 
nitely laid down by Mr. Mallet, and although the subject has 
been suffered to lie at rest for some years, there is no valid 
reason why it should not be discussed once more. A great 
deal has been done to prove that as a matter of fact and 
not ‘of theory shells can be thrown to great distances, 
which shells shall contain charges of powder so enormous 
that the effect produced by poe 4 shell will be disastrous to 





the party subjected to their attack. Instead of exploding a 
single mine, or at most half a dozen mines in the course of 
a siege, it is possible with adequate appliances to plant 
and discharge mines in every portion of a work attacked, 
at the rate of twenty an hour, each mine containing as 
much as 3 cwt. of powder. Under such conditions of 
warfare it is hardly too much to say that the defence of 
fortified positions would become a thing of the past, for in 
the presence of monster mortars and 36in. shells, fortresses 
must capitulate or be destroyed. The moral effect alone 
pees by a few such shells, each a flying mine, would 
simply disastrous. 

A pamphlet has just been written by Major-General 
Lefroy containing the story of the 36in. mortars of 
1855-58, which we heartily commend to the attention of all 
those who may be fortunate enough to obtain a copy. The 
pamphlet is a reprint from the “ Proceedings of the Royal 
Artillery Institution, Woolwich,” and so far not accessible 
to the general public. It contains a history, succinctly 
told, of the inception and construction of the two great 
Mallet mortars still in the possession of the Government, 
and a “note” from the pen of Mr. Mallet himself, which 
clears up and explains a few points whose import would 
otherwise be obscure. Noother account of these mortars 
is in existence, except that contained ina paper read by 
Mr. Mallet before the United Service Institution in May, 
1858.* As part of the practice made with them, took place 
subsequently to that date the paper is necessarily in- 
complete. General Lefroy supplies the deficiency. 

At the time the mortars were designed we were at war 
with Russia, and above all things we wished to take Sebas- 
topol. The proposal for their construction was brought 
before Lord Palmerston, and so convinced was he of the 
value of the shells which they would throw—which he 
himself christened “ flying mines”—that on the 1st of May, 
1855, he broke through all official routine and wrote thus 
to the Lieutenant-General of the Ordnance :—“ I am so fully 
satisfied of the probable success of Mr. Mallet’s scheme, 
that I am willing to take upon myself, as First Minister of 
the Crown, the full responsibility of carrying it into 
execution ; and I therefore request that you will, without 
the slightest delay, take the necessary steps for the imme- 
diate construction of two mortars upon the plan proposed 
by Mr. Mallet.” 

The work Mr. Mallet had cut out for himself was no 
trifle. He proposed the construction of a mortar which 
could throw shells, weighing with their charges nearly a 
ton and a-quarter, to a distance of a couple of miles; and 
yet that these mortars should be to a great extent portable. 
The intended weight of each weapon was about 40 tons. 
We think it a comparatively small matter now-a-days to 
make a dozen guns weighing 35 tons each, and to put them 
on board ship; but Mr. Mallet came before the world 
with his plans sixteen years ago, when the heaviest gun 
known in the British navy was made of cast iron and 
weighed less than five tons, firing a charge of but 14 lb. of 
powder as a maximum. Mr, Mallet proposed to fire 80 lb. 
in his mortar, and he did it too. Built-up guns were un- 
known ; Armstrong had not yet appeared on the field, Mr. 
Fraser was but a youth, thinking perhaps less of guns 
than of anything else connected with engineering. 
history of the construction of Mr. Mallet’s two great 
mortars as told by General Lefroy, is an interesting record 
of the difficulties encountered by an inventor with a great 
idea, before his time. Obstacle after obstacle presented 
itself. Mr. Mallet proposed to build up bis mortar of a 
cast iron base, 30in. thick, and weighing 74 tons; of a solid 
wrought iron chamber, 70in. long, strengthened exteriorly 
by two layers of wrought iron hoops shrunk on ; a great 
compound ring of wrought iron built up of hoops; and of 
a heavy muzzle ring, the whole held together by six great 
longitudinal bolts. We cannot do better than reproduce 
here the story of the difficulties met with in carrying out 
the design as told by General Lefroy :—“ The late firm of 
Mare, ot Blackwall, tendered on May 7, 1855, to supply 
the two mortars in accordance with Mr. Mallet’s drawing 
and specitications, within ten weeks of the date of order, 
for a sum of £4900 each, including the mortar beds; any 
weight in excess of 35 tons was to be paid for at the rate of 
£140 a ton. The offer was accepted by the Board of Ord- 
nance the very next day—an instance of promptitude for 
which {we probably have to thank the vigorous inter- 
position of Lord Palmerston, But alas for good 
intentions and contractors’ vows! The mortars were 
only reported on the eve of completion in March, 1857, 
nearly a year after the unexpected termination of 
the war, and ninety-six weeks after the order. They were 
really delivered in May. The bankruptcy of the contractors 
and the physical difficulties encountered in the execution of 
parts of the order combined to produce this great disap- 
pointment. They were then partly the work of Mare and 
Co., partly of Horsfall and Co., of Liverpool, and partly 
of Fawcett, Preston, and Co. The latter did the turning, 
boring, and finishing of the large forgings supplied by 
Horsfall and Co. Some delay was due to the unsoundness 
detected in one of the largest of these when it came to be 
bored. No one who recollects the constant failures in the 
Royal Arsenal some years later than this, while the use of 
Yorkshire iron was persisted in, will feel any surprise at 
such mishaps; on the contrary, it is to the honour of all 
parties that the mortars were produced at all.” 

One of the mortars when finished was tried in Woolwich 
Marshes. The particulars of the rounds fired are very 
well given by General Lefroy; but it is worthy of notice 
that not one live shell was fired, so that the effects likely 
tobe produced could only be arrived at by calculation. 
That they would be enormous is absolutely certain. We 
condense the annexed iculars of the rounds from a 
table given by General Lefroy. 

The depth of penetration of these colossal shells in the 
soft ground of the marshes was remarkable. General 
Lefroy tells us that “No. 1 was found entire at 6ft. 6in,; 
No. 2 was not found on digging down 12ft., and could not 
be felt with a 9ft. probe ; No, 3 was not found on digging 
18ft,, and could not then be felt with the 9ft. probe ; No. 4 


cog hit Paper will be found tn the soventh volume of Tum Ewonrean, st 





The | 


was found broken into forty-four pieces, one of them oly 
5ft. 9in. from the surface, but the great bulk of it at a dept 
of 14ft. 6in.; No. 14 was not found on digging 20ft. 3in., but 
was thought to be felt with a 9ft. probe; No. 15 was found 
at a perpendicular depth of 19ft. 4in., giving a penetration 
of 28ft. No others were found, and the Commanding En- 
gineer, Colonel Walpole, estimated that they had buried 
themselves fully 30ft. It would have cost about £21 each 
to recover them, and there they remain, to astonish, per- 
haps, geologists hereafter.” 
Ranges of shells of 35°Gin. diameter, and an average weight of 
os at 45 deg., for charges bearing given proportions to their 
weights. 














Weight | wae Observed 
Round. of | o Range. time 
| shell. | charge. of flight. 

Ib. Ib. yards. sec 

1 2376 10 373 — 
2 2362 20 907 13°0 
3 2596 30 1287 17°0 
10 2940 40 1531 16°9 
ll 2940 40 1497 161 
12 2940 40 1474 15°0 
13 2940 40 1444 16°8 
8 2660 40 1629 17°3 
9 2660 40 1687 7°5 

14 2416 40 1700 17°75 

5 2986 50 1738 20°0 
4 2352 40 1718 19°0 
15 2403 50 2120 21°5 
16 23738 50 2100 20°0 
6 2604 60 2280 24°0 
17 2385 60 2323 21°0 

7 2548 70 2654 _ 
18 2400 70 2758 24°5 
19 2395 80 2759 23°0 














Lack of space prevents us from dwelling further on the 
results obtained. Suffice it to say that all Mr. Mallet 
proposed to do, he proved himself able to accomplish, as 
far as the powers of the mortars and shells went. But, owing 
to the imperfect appliances for forging heavy masses, only 
which were ooulielile until a very recent period, portions 
of the mortar gave way; and to the fact that no pebble 
powder was to be had, althuugh Mr. Mallet proposed its 
use, much of this failure was due. The mortar was several 
times repaired at a comparatively small cost, but General 
Peelhad succeeded Lord P:lmerston in office, “a king who 
knew not Joseph,” and he i:efused to sanction further ex- 
penditure ; and so the great mortar stood in Woolwich 
Marshes till 1869, when the bed being decayed the mortar 
was blown down at the sm»ll charge of 12s, 10d. for gun 
cotton, we suppose to avoid the chance of its falling op 
some little boy and hurting him, only £150 worth of valua- 
ble iron work in the base being ruined at the same time. 
Who is responsible for this piece of vandalism we do not 
know. 

That 36in. mortars, as proposed by Mr. Mallet, will yet 
play an important part in warfare, we have no manner of 
doubt. Their construction would be a comparatively easy 
matter in the present day. Let us hope that they will be 
used when the time comes, but not against us. Wecannot 
conclude this slight sketch of General Lefroy’s admirable 
paper better than with the following quotation from its 
pages :— 

“Tt is almost idle to speculate ou the effects of shells 
weighing from 2300 lb. to nearly 3000 lb., and with bursting 
charges of 487 lb. to 405lb, The experiment was not tried, 
and in the interests of humanity we may hope that it 
never will be ; but few will doubt that if the mortars had 
been completed in time, and Lord Palmerston’s intention 
to send one to the Baltic and another to the Black Sea been 
carried out—and designs for mortar rafts had been actually 
prepared by Mr. Mallet—it would have been perceived that 
a new power had entered the European arena. Those 
heroic soldiers who prolonged the defence of Sebastopol 
against a few d’enfer had no resources which could have 
prevented all the defences on the south side, up to Dock- 
yard Creek, from being devastated by a succession of 
such mines sprung witlin them, or those on the north 
side, including the North Fort and Battery No. 4, from 
sharing the like fate, without the exposure of the mortar 
vessel to any destructive fire. The casemates of Cronstadt, 
like everything else of masonry, probably, which the hand 
of man has put together since the Pyramids, must have 
crumbled under bolts as irresistible as those which ‘/fulmi- 
nantis magna manus Jovis’ discharges ; bolts which, 
according to Horace, only the soul of the upright man can 
defy.” 

BOILER INSPECTION. 


Mr. Witson’s letter, which will be found in another 
page, very clearly expresses all, or nearly all, the objections 
that can be brought against the system of boiler inspection 
which we proposed in our impression for Feb, 3rd. On the 
whole we are pleased with Mr. Wilson’s communication; 
he strengthens instead of weakens our case, inasmuch as 
every one of the objections he urges against our scheme we 
have already foreseen and carefully provided for. The gist 
of his argument is, in the first place, that outside the pale 
of insurance and inspection companies there are to be found 
no good inspectors ; and, in the second place, such a 
keen competition would exist among local inspectors that 
they would prove lax in the execution of their work in 
order to obtain employment. This is the essence of his 
letter, and to maintain the arguments thus stated in few 
words he has devoted his entire communication. But Mr, 
Wilson’completely breaks down at the outset; he fails to 
adduce any proof or even any reason why the inspectors 
and engineers of boiler assurance companies should be more 
competent or conscientious than the private inspectors— 
we use the word “ private” simply for convenience—whose 
appointment by the Government we have proposed, It is 
notorious that the boiler assurance companies would gain 
more in a pecuniary sense by allowing a boiler to burst 
now and then, by neglecting to incur the cost of proper in- 
passa than they ati by preventing explosions 

together ; but it is nevertheless a Pict that the honesty 

of purpose of these companies is generally sufficient to 

secureadequate inspection. Does Mr. Wilson pretend to say 

that no honest boiler papers can be found outside a boiler 
e 





assurance company ? think not ; his entire argument 


based on the “keen-competition-bad- 
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vanishes at once. No sensible man will attach any import- 
ance to it. It is quite possible, indeed, that men may and 
do now, take up the business of boiler inspection who are 
unfit for the work—ignorant, incompetent, and in a 
sense dishonest. But if Mr. Wilson will turn to our 
articles on the subject of boiler inspection he will find 
that we expressly stated that no one should be ap- 
 ipseng who could not satisfy the Government that 
e was a thoroughly suitable person for the office he pro- 
posed to hold. We particularly included the engineers of 
existing boiler inspection companies, who might be author- 
ised to act by the Board of Trade without passing an 
examination; and the same principle might hold good wit 
the members of thoroughly well-known and respectable 
‘firms. It would, perhaps, be invidious to give names, but 
we are acquainted with at least a score of firms, the prin- 
cipals in which would, if they thought proper, make admir- 
able inspectors. As regards all other candidates for the 
office, it would be essential that they should pass a proper 
examination at the hands of the Board of Trade, 
and whether they were or were not well versed in 
the various peculiarities of boiler construction would 
very soon become apparent. They should also prove 
that they understood the entire theory of the 
generation of steam, the combustion of fuel, and the 
best means of strengthening boilers. No one who would 
maintain that a half hoop strengthened a flue, or that 
hoops would not strengthen it—to cite cases brought for- 
ward by our correspondent — would have a chance of 
passing. The candidates should be acquainted with every 
received form of boiler and boiler fittings, and should 
be made practically to test the strength of boilers and 
plates under the eyes of authorised examiners, and report 
thereon, Such an examination could be passed without 
much trouble by any engineer of intelligence, but it 


would effectually shut out the “ practical man,” who is | 


the scourge of engineering. The Board of Trade employ 
dozens of inspectors of machinery afloat. Does Mr. Wilson 
really believe that the Board of Trade would meet with any 
difficulty in obtaining equally competent men who would 
be willing to pass an examination for the sake of the em- 
ployment they would get as inspectors of machinery 
ashore? The thing is absurd. The answer to his argu- 
ment that such men would be lax, is simply that if a 
boiler under the care of a certificated inspector exploded 
through his negligence or incompetence his character as 
inspector would be forfeited in the district, and his cer- 
tificate would be suspended or taken away altogether by 
the Board of Trade. We cannot think that Mr. Wilson 
realised the true nature of our proposition when he wrote. 

Mr. Wilson’s principal argument is that the employés 
of private firms manifest great incompetence in inspect- 
ing boilers, and he cites several cases in proof of the truth 
of his assertions. But he totally forgets that the number 
of boiler inspections conducted by private firms is enor- 


mous as compared with the inspections of boiler assurance | 


companies; and it is, therefore, comparatively easy to pick 
out instances of negligence or incompetence. If he could 
prove that the emp/loyés of such companies never, by any 
chance, make mistakes, or are guilty of negligence them- 
selves, he would strengthen an argument now woefully 
weak; but this he cannot do. Boilerinspection companies’ 
engineers are by no means infallible, and were it worth 
while we might cite case after case in which they proved to 
be grossly negligent and incompetent—so negligent and 
incompetent that insurers and assurers have been com- 
pelled to call in extraneous assistance to do the work the 
companies were paid for doing and did not do. We 
shali adduce one case in point. Some new boilers were 
put under the care of a company, examined, and passed by 
their engineer. After those boilers had been at work about 
a year one of them began to leak ; the owner was a careful 
man, and he at once wrote to the company’s engineer. No 
notice Whatever was taken of the circumstance, and he 
continued to work the boiler. Nearly a month elapsed, 
during which the leak got worse. At the end of that time 
an inspector walked into the works one day without the 
slightest notice, the proprieter and manager both being 
absent, he remained about half an hour, walked away, and 
sent in his report. That report has since been in our posses- 
sion; in it the inspector states that the boilers are in good 
condition except a blowing steam pipe joint, which required 
caulking. The proprietor fortunately held that this report 
was wrong, threw off the bed of boilers just passed by 
the inspector, and called in an eminent firm to report. 
The result was that all the boilers required caulking, and 
the leaking boiler, to which the attention of the company 
had been specially called, required repairs which occupied 
two boiler-makers and their assistants for three days, one 
plate being badly cracked. Was not this, we ask Mr. 
Wilson, as gross a case of negligence as any of which a 
local inspector is likely to be guilty? On the whole, it is 
indisputable that boiler inspection companies do their 
work thoroughly well, but that they must be infallible no 
sensible man will believe. We cannot think that Mr. 
Wilson belieyes it himself. 





PRIVATE BILLS OF THE SESSION. 


In our last we referred to the case of the Tottenham and 
Hampstead Junction Railway Bill, heard before Mr. Dent’s Com- 
mittee on Groups 2 and 3. A number of witnesses, it may be 
remembered, were commanded to attend, “by order of the 
House,” to give evidence upun both sides: their attendance 
turned out to be quite unnecessary. The Committee, after 
hearing counsel against the bill, as well as for the promoters, 
rejected it on the preamble without calling witnesses. This case 
was peculiar in some respects. The object of the bill was totransfer 
the Tottenbam and Hampstead Junction undertaking to the 
Midland and the Great Eastern Companies, by which the line is 
uow worked, these companies being, besides, principal pro- 
prietors in the concern. They did not, however, desire to have 
the line transferred to them, Lat strenuously oppused the bill 
on the preamble. The Tottenham and Hampstead Company did 
not appear to be the promoters of the bill, and the purpose of 
those who asked for it seemed to be to force the transfer, 
without giving the shareholders of the three companies an op- 
portunity of saying either aye or no to the transaction. The 
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| the counsel and parties engaged. 





root of the matter lies, it may be supposed, in this:—The Tot- , 
tenham and Hampstead Junction Company has liabilities, which 
the Midland and Great Eastern Companies are better able to | 
meet. The directors of these companies did not seem to see it 
to be their duty to take up the liabilities of the undertaking, 
but prefer that it should continue in existence as an “ inde- 
pendent company.” 

The Euston, St. Pancras, and Charing Cross Railway Bill has | 
been before Mr. Hardcastle’s Committee in Group 1 for three 
days. A keen contest had its first stage ended by the Commit- 
tee declaring the preamble proved. ‘she opponents were nu- 
merous, powerful, and ably represented by numerous leading | 
counsel and agents. The property owners included Dowager 
Lady Gort, Earl Somers, Lord Southampton, owners in the 
parish of St. Martin’s-in-the-Fields, and others. The associated 
bodies opposing included the Metropolitan Railway Company, 
the St. Giles’ Board of Works, the vestries of St. Pancras, St. 
Martin’s-in-the-Fields, and others. The opposition of owners of | 
property was not probably really so much on preamble as to | 
secure better terms in the compulsory sale, and for compensation. 
It was much in favour of the project that it is in accordance 
with the recommendations of the Joint Committee of Lords and 
Commons of 1864, for uniting railways on the north with those 
on the south side of London. It was further in favour of the 
scheme that the Metropolitan Board of Works are disposed to act | 
in concert with the new company, by contributing £200,000 | 
towards the cost of constructing the much-needed new streets | 
proposed to be made for a wide thoroughfare from Charing 
Cross to Oxford-street. The company is further of such a cha- 
racter as to give a good guarantee that, if the bill is passed, 
the project will be carried out, the deposit of £80,000 being 
rather too much to risk upon an uncertain venture. In addi- 
tion to the new streets proposed to the south of Oxford-street, 
it is also intended to widen John-street, which passes north and 
south a little to the west of Tottenham-court-road. It cannot 
be doubted that if the line is made much of the property in its 
vicinity will be greatly and permanently improved, instead of 
being injured. In Mr. O’Reilly’s Committee in Group 7 the 
Brecon and Merthyr-Tydfil bill has been passed, and in Mr. 
Dent’s (Groups 2 and 3) the Hounslow and Metropolitan, for an 
extension of time for purchase of lands and construction. In 
Sir Hedworth Williamson’s Committee (Group 6) there has been 
a clearing off by their passing the Manchester, Sheffield, and 
Lincolnshire and Cheshire Lines Companies’ Bill, and the Mac- 
clesfield, Knutsford, and Warrington Bill. The first of these is 
for powers to acquire lands ; to enter into an agreement with the 
corporation of Lincoln for the substitution of bridges or sub- | 
ways for level crossings ; to authorise the Cheshire Lines’ Com- | 
mittee to widen a portion of the Liverpool Central Station Rail- 
way ; for extension of time ; and to transfer certain borrowing | 
powers to the companies concerned. The Macclesfield and | 
Knutsford is simply an extension of time bill. 

Lord Greville’s Committee in the Lords have, after a long | 
and tedious hearing of the parties on both sides, rejected the 
Carmarthen and Cardigan Bill. This case disclosed a sadly 
tangled mesh as regards financial affairs. It was nominally a 
bill to authorise the arrangement by arbitration of the affairs 
of the company. In other words, as appeared to us, to obtain 
better security for the holders of “Lioyd’s bonds, which had 
been issued to the amazing amount of £750,000. 





THURSDAY. 

To-day in Lord Greville’s Committee of the House of Lords, 
which is having rather protracted sittings daily in the Painted 
Chamber, the London and South-Western Railway Bill was gone 
through—preamble proved, and clauses settled. ‘he Committee 
then proceeded with a bill of an unusual character (Shaw's 
Patent), being a bill to continue and confirm certain letters 
patent granted to William Anthony Shaw, of the city and state 
of New York, for lining lead pipes with tin or its alloys. The 
case was part heard, and adjourned until to-day. The Euston, 
St. Pancras, and Charing Cross clauses have given a great deal 
of tough and tedious work to Mr. Hardcastle’s Committee and 
The bill was finished this 
afternoon, and comes out of Committee little altered from its 
original form. The promoters have practically got all that 
they have asked for. In Mr. O'Reilly's Committee, Group 7, the 
Pontypool, Caerleon, and Newport line, promoted by the Great 
Western Company and others, was proceeded withand adjourned. 
In Group 4, Sir Francis Goldsmid chairman, the Great Western, 
Bristol and Exeter, and South Devon Railways Bill was passed, 
and all the clauses settled save one, the discussion of which 
was adjourned till Friday morning. In Group 6, Sir Hedworth 
Williamson chairman, the case of the Macclesfield, Knutsford, 
and Warrington Railway Bill, for extension of line, was further 
heard and again adjourned. The Select Committee on Metropo- 
litan Board Bills considered the Wimbledon and Putney Com- 
mons’ Bill, and adjourned the further hearing till to-day. 

It is now evident that, in so far as the Common’s Committees 
are concerned, the greater portion of the Private Bill business 
will be cleared off before the House rises for the Easter holidays. 
There are still, however, the Coalowners’ Associated London 
Railway, and other opposed bills, with the groups of Scottish 
and Irish bills still to be dealt with, in some of which animated 
contests may be expected. 











NOTES FROM PARIS. 
Paris, March 28, 

Tue other day the good news was spread that six hundred 
workshops had been opened, having at last obtained sufficient 
raw material, fuel, and gas for their purposes, and a very pleasant 
picture of the workmen leaving the cannon of Montmartre, Bel- 
ville, and elsewhere to take care of themselves was sketched out. 
We must wait a little longer for this happy event. No doubt 
that some industries are awakening, but, speaking generally, only 
pressing common wants are being supplied. Revolution is the 
bitterest enemy of trade and commerce. The South seems likely 
to become a gainer by the cession of Alsace. It is reported that 
M. Jean Dollfus, the head of the great cotton works, has deter- 
mined to transport all his machinery, looms, and his six thou- 
saud workpeople to the South of France. The inquiries made 
respecting the water power of the Garonne, as well as the purity 
of the water itself, are said to have produced eminently satis- 
factory replies. The transfer of the cotton manufacture of 
Alsace to the neighbourhood of Toulouse, the chief town of the 
Upper Garonne, may prove of immense importance to the dis- 
trict, for one such establishment as that of MM. Dollfus will 
probably form the nucleus of a great trade. Many other manu- 
facturers will doubtless leave the lost provinces, but they will 
form but a small proportion of the whole population probably. 
The total number of inhabitants in the provinces in question is 
given as follows: — Lower Rhine, 588,970; Upper Rhine, 
520,285 ; Moselle, 425,876 ; Meurthe, 131,645 ; total, 1,666,776. 

But even the loss of these valuable man provinces 
loses much of its importance compared with the probable 





effects of the late war and present revolution on the trade and 
commerce of the country in general. The other day notice was 
to be given of the suspension of the Anglo-French I'reaty. Later 
we were informed that the Government had positively decided 
on re-establishing protective duties on shipping. Now, the Cen- 
tral Committee which is master of Paris is talking the very 
nonsense by which Ledru Rollin, Louis Blanc, and others, with 
their national workshops, rendered a Kepublic impossible in 1849. 
We are told that every man capable of work is to be provided 


‘with it; that the rich are to bear a fair proportion of the 


expenses of the State; in short, the new Commune party of 
Paris is simply repeating the Communism of an older time. 
While such ideas animate Governments and revolutionary com- 
mittees, the trade, and still more the commerce of the country 
must suffer fearfully. 

The moment that the “ National Workshops” are opened 
again—and their establishment is a logical conclusion to the 
words of the Central Committee—we shall know that the Demo- 
cratic Commune is doomed in France. M. Louis Blanc told 
the startled Assembly not long since that the Republic was 
above universal suffrage. The world is beginuing to understand 
that Communism is very much above, or below, common sense. 
Argument is utterly lost upon those who are simply intent on 
their own ends without regard for consequences; we know that 
such is the case in our country. It is not surprising, but very 
lamentable, that France should be burthened with this last 
infliction of Communism. 

Some of the injuries inflicted on private individuals by the 
war are very serious, and at the same time curious. The shafts 
of the quarries of Muntrouge have been nearly all robbed of 
their drums and ladders, which it will cost heavy sums to replace. 
One proprietor, who is owner of six out of about fifty quarries, 
estimates his loss in this way at a thousand pounds; and it is 


| said, moreover, that one if not more of the shafts have been filled 


with the corpses of Germans killed on the field of battle. 

When Governments are overthrown, and all the machinery of 
administration is thrown out of gear, strange facts and stranger 
revelations are the natural consequences. The Courier of Lyons 
says that the lete authorities formed a cartridge factory ina 
private property—a school of the Mimines. The cost of the 
installation and fitting up is said to have amounted to £34,400, 
and the number of cartridges produced to the present time is 
stated at 4500, which brings the cost of each to 192f. Such 
calculations are worth little but to show the animus of the 
critic; if it had been made at the moment of work commencing, 
it might have been said that the first cartridge cost the whole 
£34,400. Many party calculations are not a whit more honest 
than the above. 

The Faculty of Sciences, the Ecole Normale, and other educa- 
tional establishments have been opened, but it is not likely that 
parents will send their sons to Paris at such a moment as this, 
although no violence has beeu done to private persons and 
houses, and pillage is denounced with the greatest energy by 
the Central Committee ; the demands made on shopkeepers for 
provisions in exchange for improvised paper money, simple 
draughts on some future treasury, however, approaches very 
closely indeed to the taking of what does not belorg to you 
under false pretences. 

While Paris has been shut up, and since quarrelling at home, 
some works of importance have been proceeding in other parts 
of France ; thus, the Mediterranean Company has been pushing 
on its lines, that from Meyrargues to the viaduct of Pertiusis just 
ready to receive traffic ; the bridge over the Durance at Pertius is 
being ballasted, and the station of the same place is finished ; 
the line from Pertius to Mirabeau will shortly be terminated, 
and that between the last named place and Manasque is advanc- 
ing, as is the section from Pertius to Cadenet, which will con- 
nect the Alps with Lyons, by way of Cavaillon and Avignon, 
The survey is going on actively for the proposed lines from Mar- 
seilles to Aix, and from Saint Maximin to Brignoles. 








THE INSTITUTION OF CIVIL ENGINEERS. 
March 21, 1871. 
Mr. CHARLES B. ViGNoLgEs, F. R, 8., President, in the chair. 


THE second paper read was a ‘‘ Description of Viaducts across 
the Estuaries on the line of the Cambrian Railway,” by Mr. Henry 
Conybeare, M. Inst. C.E. 

The viaduct over the tidal water of the Dovey had an opening 
span of 35ft., on the principle first used by Mr. Brunlees, M. Inst. 
C.E., in the viaducts of Morecambe Bay. The channel was not 
more than 3ft. deep at low-water of spring tides, and as it was 
important to complete the bridge as rapidly and as cheaply as 
possible, the author employed ordinary piled foundations, fixing 
a cast iron splice at the top of each timber pile, and driving it with 
it, so that the whole length of the timber should be sunk in the 
bed of the channel. So placed, timber piles would last as long as 
cast iron ; they afforded a much cheaper foundation, and one more 
rapidly executed than screw piling. A similar expedient was 
adopted in constructing the fenders for the opening span of the 
Barmouth viaduct. 

The construction of the viaduct over the estuary of the Mawdach, 
at Barmouth, presented some difficulties. This viaduct had a water- 
way of 2600ft. The estuary extended about ten miles inland, and 
at the point where the railway crossed it was constricted to less 
than one-half its normal width by the projection from Cader Idris 
of a craggy promontory called Figle Fawr. 

The piers next the northern bank were placed on shelving roc k 
and were necessarily cast iron cylinders. But the unknown depth 
of the peat under the other portions of the channel rendered the 
employment of cylinders inapplicable for the remaining piers, and 
screw piles were consequently used. The bed of gravel over the 
peat was all that could be depended upon to carry the bridge, and 
as this was too thin to be loaded heavily, the spans were reduced 
to 40ft.; and in order to equalise the load on the piles, and to dis- 
tribute it over a larger area, the six piles of each pier were arranged 
in two equilateral triangular groups of three each, the upper lengths 
of each group forming a tripod. The diameter of the screw discs 
was 3ft., and the load about 24 tons on each [square foot of their 
surface, which was about one-half their sustaining power ; after 
the surface of the channel had been covered with stones this bear- 
ing area was supplemented by discs of 4{t. and 4ft. Gin. in diameter, 
which were bolted on the piles and rested on the stone work, 
To avoid weakening the crust of gravel, on which the stability of 
the bridge depended, the screw discs of the piles were placed 8ft. 
up the piles. 

The opening span was 47ft. between the points of support, 
which was contracted to 36ft. by the fenders. The description of 
drawbridge to be employed in closing this opening was determined 
by the specialities of the foundation of the pier from which it was 
projected, which were on hard rock, shelving abruptly in a direo- 
tion transverse to the axis of the bridge. Hence a swing bridge 
was out of the question, and there only remained the teleseope or 
sliding drawbridge. Of these there were two varieties, the 
under drawbridge and the over drawbridge. Irrespective of 
its general mechanical advantages, of working more only, 
Fy a A din ie the ; dcovbcldee ws 4 
up into it and sw in it, over whri was 
better to’ the requirements of the Barmouth site, in 
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ANNEXED wil] be found a report of the proceedings at the 
recent trial of Johnson v Rylands Brothers (Limited), for the 
alleged infringements of the plaintiff's invention for straining and 
testing wire. We give herewith engravings of the two machines. 

Mr. Johnson’s machine is shown in elevation in Fig. 1, and in 
plan in Fig. 2. Its operation is as follows :—The wire having been 
placed on the reel, its end is conducted between small guides and 
under a pulley to the drum A. It is wound round this drum 
several times, after which it is conducted to the jaws on the drum 
B, in which it is securely held. The machine is now set to work 
through the medium of the belt pulley shown in Fig. 2. The 
gearing also shown in Fig. 2, but omitted for the sake of clearness 
in Fig. 1, causes the drums A and B to revolve. The wire is thus 
drawn off the reel and wound on the drum B, but the gearing is 
so arranged that the surface speed of the drum B is greater than 
that of the drum A, and en | length of wire that is taken up will 
consequently become strained and submitted to a test by which 
its strength is ascertained. 

The machine used by Messrs. Rylands is shown in Figs. 3 and 4, 
and the same references have been supplied to the respective 
parts. In this machine the wire is ves from the reel, which 
may be supported where convenient, passed in this case between 
the small ulleys a, round the drum A and then to the drum B 
upon which it is wound, The two drums A and B are not con- 
nected by gearing, and the drag on the wire is produced by means 
of a friction brake connected with the drum Aas shown. The 
weight attached to the end of the lever of the friction brake as 
used has no effect upon the strain on the wire. The brake is 
simply a loose tire round the brake pulley, and the weight prevents 
it from revolving with the pulley. Small pulleys a were added to 
the machine for the satisfaction of the telegraph authorities. 





South KENSINGTON MUSEUM. — Visitors during the week 
ending March 25th, 1871 :- On Monday, Tuesday, and Saturday, 
free, 10 a.m. to 10 p.m., Museum, 13,168; Meyrick and 
= leries, 2282; on Wednesday, Thursday, and Friday, 


on 6d., from 10 a.m, till 6 p.m., Museum, 2315; Meyrick 
and other alleries, 147 ; total, 17,912; average of corresponding 
week in former years, 12,248. Total 
Museum, 10,277,985. 
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LEGAL INTELLIGENCE. 


JOHNSON v. RYLANDS BROTHERS, LIMITED. 
THIS cause came on for hearing before Mr. Justice Willes and 
a special jury, at Manchester Assizes, at the assize just concluded. 
Mr. Grove, Q.C., Mr. Higgin, Q.C., and Mr. Theodore Aston 
appeared for the plaintiff, and Mr. Holker, Q.C., and Mr. 
acrory for the defendants. The action was brought for the 
alleged infringement of certain letters patent, dated 6th Nov., 
1863, for improvements in testing the strength of wire for 
telegraphic and other purposes, The defendants denied in the 
first instance the infringement, and in the second challenged the 
validity of the patent upon various grounds, 
Mr. Grove, Q.C., said the action was brought by Mr. Johnson, 
a wire drawer, carrying on an extensive business in Manchester, 
inst Messrs. Rylands Brothers, of Warrington, the main part 
of whose business also consisted of wire drawing. For telegraphic 
purposes wire had to undergo what was called galvanising. Prior 
to receiving its coating of zinc the wire was cleansed by being 
passed through a solution of muriatic acid. It then passed over a 
series of rollers, and was afterwards drawn through a trough of 
molten zinc that coated it just as iron was coated by tin. The 
great use of galvanised wire in the present day was for telegraphic 
purposes, the object of the zinc coating being merely to protect 
the iron from the influence of the weather. In telegraphic wire it 
was extremely important that it should bear a uniform strain, 
and that the defective portions should be ascertained, and if need 
be repai In order to do this, it was the custom before Mr. 
Johnson’s patent was known for the scientific men who attended 
to the telegraphs to use what would now seem to be a very clumsy 
and troublesome method. They made one end of the wire secure, 
and then got a number of men to “‘ ug at the other, and in that 
way tested its . They were thus enabled to see if it had 
any flaws in it ; if it gave way they knew it was defective, and 
could then repair it and make it suitable for the for 
which it a It was a vital necessity in telegraph to 
have a continuity of metal wire as perfect as possible. 
plaintiff had made large ——— of wire for telegraph purposes, 








and some time prior to out his patent he was led to consider 
the matter, with a view to inventing machinery which would 





ee the desired object. The problem put to him was 
this: He had to test say 500 of wire without injuring it— 
to epply such a definite — test as would strain it sufficiently, 
and fairly find out the defects without applying too much to 
break it where it ought not to be broken. sess object was 
not only to be able to test ~ portion of wire they pleased, but 
also to bring to bear upon any length of wire a continuous testing 
operation. The result arrived at was mentioned in the specifica- 
tion, and the machine was still being worked by Mr. Johnson 
according to that specification. The wire was first coiled upon a 
swift, or a simple loose reel, it was then over a 

wheel, and was ultimately wound on to a drum, any required 
surface speed being given to the wheel and drum by means of 
gearing. Suppose he made the drum go 2 per cent. faster than 
the wheel, that was to say, the surface of the drum should travel 
one-fiftieth more than the wheel, the consequence would be that 
the wire on the wheel would be pulled tight, and to some extent 
stretched, in order to make up for the difference in the speed of 
the drum. In that way the wire was brought into a state of 
tension, and any defect which it might possess found out. The 
invention was a complete success; the telegraph authorities 
entirely abandoned their old practice of testing by hauling, and 
Mr. Johnson’s plan having been patented on the 6th November, 
1863, it was almost universally adopted. After quoting the words 
of the plaintiff's specification, the learned counsel said that since 
the value of the apparatus was discovered other persons had 
found out that they could test wire, and not only that, but some 
of them had gone so far as to assert that the machine was not at 
all new, that it was well known to the public, and that the 
railway telegraph people, who of all others were most interested 
in the matter, were the only persons ignorant of it. This was, 
however, the case with most inventions of any value, and there- 
fore it became necessary to ascertain what constituted that degree 
of anticipation which would lead to the invalidity of letters 
patent. As soon as the plaintiff's practice came into vogue, and 
the value of testing wire was discovered, Messrs. Rylands Brothers 
issued to certain telegraph companies wire tested by pressure, 
which Mr. Johnson was pretty well satisfied must have been done 
by his means. He consequently applied to the judges to obtain 
an inspection of the defendant’s works, and an order was made for 
the plaintiff to inspect the ae by which Messrs, Rylands 
Brothers tested their wire, and also the appliance which they said 
they had used for a similar purpose antecedent to the oo being 
registered. That inspection was conducted by Mr. Hick, M.P., 
and he would have been present to give evidence that day had not 
he felt it necessary to go to London the previous afternoon. He 
should however, call Mr. Bramwell, an engineer of great experi- 
ence, who had also made an inspection of the defendants’ manu- 
factory, and he would be able to give them the information which 
Mr. Hick would have done had he been in attendance. One point 
which the defendants had raised was that they had used a testing 
machine, more or less, since 1857, and had thereby anticipated 
the letters patent. But to do that he contended the user must be 
a user in public —he must have put the public in possession of the 
invention—and this Messrs, Rylands Brothers had failed to do. 
They stated that in 1857 they stretched some wire by applying a 
light friction brake to one of their galvanising machines, and that 
they had done so since that time. That was the anticipation of 
the plaintiff's patent, but if the defendants did this it did not 
become generally known, for until 1865 the clumsy method of 
testing wire to which he had already alluded was still carried on 
by the railway telegraph authorities. 

Mr. Bramwell, C.E., said he had read the specification for a wire 
testing machine, and had seen it at work in Mr. Johnson’s manu- 
factory, and so far as he knew it was a new invention up to the 
date of the patent. The machine enabled wire to be tested by a 
definite and determined test, such a test as would be sufficient to 
detect the weak places, and would be insufficient to injure the wire 
under operation. The operation was continuous, and could be ap- 

lied to any length of wire. The previous day he visited the de- 
endants’ works at begin, apy for the purpose of seeing two ma- 
chines~one eee | to be a machine they had used anterior to 
the date of the plaintiff's patent, and the other the alleged infringe- 
ment, or the machine which the defendants said they invented in 
1867. He inspected them, and found that in the latter machine 
the mode of driving the wheels, the relation of the two wheels on 
which the wire was coiled, and the differential surface velocity, 
were the same as that of the plaintiff's. In lieu of three pulleys, 
the defendants employed five, and three of these were provided 
with adjusting screws. The swift was placed vertically, and the 
pinion which gave motion to the winding-on surface was driven by 
a friction clip. The wire from the swift was taken over and under 
certain of the pulleys referred to, was then wound a sufficient 
number of times round the delivering surface, and afterwards 
passed to the receiving surface, which revolved at an accelerated 
rate, 

Cross-examined : If the winding-on surface was speeded at 2 per 
cent. higher than the delivering surface the wire would necessarily 
be drawn out 2 percent. The plaintiff’s hine was a hi 
for testing both the ductility and the strength of the wire. Inthe 
cotton trade the “ sliver” was elongated by being drawn through 
two sets of rollers, the front set being made to revolve at a greater 
surface speed than the other set. In Mr. Johnson’s patent the 
strain was produced by the wire being directed through a given 
space. He was not aware that it had Som used for killing wire, 
unless killing and testing meant the same thing. 

Mr. Cromwell Varley, C.E., said he was engineer to the French 
Atlantic Telegraph Company, and was chief engineer to the Inter- 
national Company up to the time the telegraph system passed into 
the hands of Government. One of their chief sources of trouble 
had been the failure of the telegraph wires after they were put 
upon the poles, as they very commonly broke at the place where 
the two ends were welded together. They adopted a method of 
testing the wire by a. one end of it to a pole, and then get- 
ting a number of men to pull at the other end by means of tackle, 
but it was found to be very expensive, as well as unsatisfactory. 
Accordingly, in 1861 he visited the various telegraph wire manu- 
facturers in this country, with the object of seeing if means could 
not be adopted to test the wire before it was delivered to the tele- 
graph companies. All the manufacturers the means of testing 
short lengths to ascertain the breaking strain of the wire, but none 
of them had the means of testing an entire coil, which was about 
500 yards in length. He called upon the defendants on the 19th 
April, and saw one of the ers, but the answer he got from 
them was the same he got from all the other makers, namely, that 
they could not test an entire coil. He saw their various {machines 
in operation, and he discussed with one of the defendants the de- 
sira wt Mead ing a testing machine, Mr. Rylands told him that 
he consi the drawing of the wire through a hole in a steel 
plate was a sufficient test. He told Mr. Kylands that the com- 
SF eS ee ee ee it was erected on 

he poles, and that if any one could overcome this serious difficulty 
he would get the majority, if not the whole, of the orders of the 
——, who would also give carte blanche in price. Mr. Ry- 
lands told the witness that the defendants had no means or place 
to do this in. Witness suggested that pn should get a field to 
stretch the wire in prior to the delivery of it to the company. In 
1865 it came to the witness’s knowledge that the plai tiff had 
patented a machine for the testing of wire; but previous to that 
time he had never seen or heard of a similar machine or of any 
machine that would perform the same work as the plaintiff’s. On 
inspecting it he found it was immensely useful, and that it did its 
work very satisfactorily. In order to try the wire which had been 
tested by this apne International oa had two wires 
put up side by side on the London and North-Western Railway, be- 
tween London and Rugby. The wire which had cee sige 
Mr. Johnson’s machine i mn, whilst 





wire which had not been passed through the machine broke thirty " 


hich most severely tested the wires, 
through Mr. Johnson’s machine 
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did not break at all, while the non-tested wire broke in seven 
places. Mr. Johnson received nearly all the orders of the company 
after his machine had been got to work. 

Cross-examined : The wire which broke during the frost was not 
Messrs. Rylands’. Originally, killing meant stretching wire. 
Latterly the term had been applied to wire which had been tested 
by: Mr. Johnson’s machine. 

Evidence was also given by Mr. G. G. Newman, Mr. R. 8. 
Newall, Mr. Farmer, Mr. Hulse, and the plaintiff, after which 
Mr. Holker, Q.C., for the defence, submitted that there was no 
evidence of enfringement, but the judge overruled his objection, 
whereupon Mr. Holker ad the jury and said that in 
that case, as in most patent cases, several questions of law, and 
somé questions of fact, would arise. The questions of fact would 
alone have to be decided by them, and he might say that to him 
they seemed plain and simple. As far as he could make it out 
they were these : Was the plaintiff's machine in the ordi sense 
of the word a testing machine? Had it been infringed by the 
machine of the defendant of 1867? and if it had, was the plain- 
tiff’s apparatus, for which he had taken out letters patent, a new 
contrivance which had not been anticipated by another machine 
to which he sbould call their attention? If it was not a testing 
machine the whole case would be gone. If the defendants’ ma- 
chine of 1867 was a machine upon an altogether different principle 
from the ae, the case would also be gone ; and, again, the 
case would be gone ‘if the plaintiff's machine had been anticipated 
by prior inventions. With reference to the first point, he asked 
them if, according to the claim of the specification, Mr. Johnson’s 
machine wasa testing machine? He said, ‘I test the strength 
of wire by causing it to be drawn through a given space by means 
of the winding-on drum being made to revolve at a greater sur- 
face speed than the delivering drum.” Was that in any sense a 
test of the strength of wire? Means were adopted before the 
patent was registered for testing the tensile strength of wire, but 
it was only applicable to short 8. He did not know whether 
the plaintiff intended to test long lengths by his machine, but it 
was perfectly clear that it would not serve to test the stre 
of wire in this sense. It would test to some extent its ductility 
and find out the weak places and defects, but it would not test the 
tensile strength of the wire. He was not aware whether the 
— contrived the machine with a view of making it kill wire, 

ut there was no doubt that if the wire was in proper condition 
when operated upon it would draw it out to a certain extent— 
and then there was an end to its capacity. They had heard from 
the plaintiff's witnesses that somewhere about 1864 was the first 
time the telegraph companies required killed wire in their busi- 
ness, but Jong before that date it had become necessary to kill 
wire for other purposes, as he should show them when he came to 
discuss the question of defendants’ testing machine of 1857. For 
a moment he would refer to the plaintiff's patent, and to the 

lefendants’ hine of 1867. The wire was required to be killed, 
and the plaintiff found he could partly do that by the apparatus 
which he had invented. His machine was an imperfect wire- 
killing machine, not a testing machine at all. One of the great 
questions in the cause would be whether the defendants’ wire- 
killing machine of 1867 was the samein principle as the wire-killing 
machine of the plaintiff in 1863. He should show that the defen- 
dants had a machine in 1857 of the same principle as the plaintiff's 
patent, that they had thereforeanticipated it,’and thatasthe wire- 
killing machine of 1867 was altogether different in principle to the 
wire-killing machine of the plaintiff's of 1863 it was not an in- 
fringement. In the defendants’ machine they gave the wire the 
requisite strength by making it overcome a certain amount of 
friction or a certain weight. It was not done by making one 
roller revolve at a greater speed than another, but by causing the 
delivering drum to revolve by ing the wire over it. ilst 
the wire was being drawn over it it would have to overcome the 
resistance of the friction clip ; by doing that it would necessarily 
draw thejdrum round, and nodoubt it would revolve at a less velocity 
than the receiving drum. But the fact that one drum revolved at a 
less eee than the other was merely accidental, forthe defendants 
uld tell them they never knew of the plaintiff's machine, and 
never saw the specification until the plaintiff made a complaint to 
them in the latter end of last year that they were infringing his 
patent. The fact of the lever being introduced into the Solkie 
made no difference. Of course the operation of the lever was to 
hold the clip tight, but no doubt it was more to adjust the machine. 
Therefore, if they examined it, they would find that the wire was 
made to lift or draw a certain weight, or to overcome a certain 
resistance. Theresult of that was, that it was a machine which could 
be adjusted while theoperation was goingon, it wasa machine which 
put a uniform strain or tension upon every part of the wire—it 
did not matter how many kinks or dinges there were in it—and it 
was a more perfect and more useful machine than plaintiff's. If 
there was an infringement it was most extraordinary, for Messrs. 
Rylands contrived the apparatus, having in their minds their 
machine of 1857, and it would be found that the two were identical 
in principle. His third point was with respect to the novelty 
of the machine, In order that the plaintiff might recover in that 
case, he would have to make out not only that the infringement 
had bead age but that his machine was new, and had not been 
anticipa’ by other inventions. Now, he thought it was per- 
fectly clear that if the defendants’ last machine was an infringe- 
ment of the plaintiff's patent that the machine which the defen- 
dants had had in use from 1857 had been an anticipation of'it. The 
defendants would tell them that in that year they found it neces- 
—_ to stretch a quantity of enneatel wire which had been 
ordered by a wire ropemaker. After some consideration they 
found that by making some slight alterations in their old galva- 
nising machine the operation might be performed, and they 
accordingly set to work to make the required changes. For their 
previous purposes they had a friction clip fixed upon the boss of 
the machine. This clip might be screwed tight or slack, as it was 
required, and by that means any amount of friction might be 
—-. ‘The defendants screwed up the friction clip on one 
wheel, which was made the winding-on wheel to such an extent 
that it would revolve as though it had been on a solid shaft. They 
left the other wheels able to revolve, and then scotched another, 
which they made the delivering drum, and in order to get a 
proper strain they screwed the friction clip upon the boss. In 
the machine of 1867 the same operation was performed. The 
wire was subject,to a given strain by reason of the difficulty it met 








with in overcoming the friction resistance, and that was just | pl 


——- to lifting a certain weight. The machine was also 
djustable during motion, because if they desired to increase or 
diminish the strain 7 the wire they had only to turn the screw 
of the friction clip. He should prove to them that the defendants 
used their first machine for wire killing years before the plaintiff's 
tent was ever contrived, and that it was a pie so “tel machine 
or the purpose, for if nm it could put a sufficient strain 
~- — — to a me ao were 80 aie it Pe a 
clear anticipation of the plaintiff's patent, providing an infringe- 
ment had taken He moreover peed me that the principle 
of the patent was applied to the manufacture of fibrous materials 
many — ago. 
Mr. Thomas Glazebrook Kylands —~ in conjunction with his 
brother, he was the managing director of the defendants’ company. 
He was brought up to the manufacture of wire, and had had great 
experience in the business. On the 19th May, 1857, they found it 
necessary to kill a quantity of wire before it was sent out of their 
works, and they made certain alterations in an old 7-9" | 
machine to accomplish that They killed about a ton o 
wire, which had been by a London merchant for a wire 


ropemaker. They were going to weld the wire after galvanising 
and drawing it, and they determined to test it before it was sent 
out. It was elonga from 2 

eon aoa a nape y Ary wire f 

Sunderland, who had a firein their works. were 
ropemakers, and as their stock was very much damaged. an arrange- 
ment was made by which the whole of the wire requiring treat- 
ment was sent to their (the defendants’) works, s and 


to 3 per cent. In 1858 they 
Do 


wire | The roof is flat, at the same level as the 





returned intact. That operation was conducted on the same 
machine, and in the same way. They continued to straighten 
wire on their old machine from 1857. The necessities of business 
compelled them to construct a new machine in 1867. They were 
exactly alike in a ; they operated in the same way, and did 
exactly the same work. The only difference was the increased 
diameter of the friction clip, but subsequently for their own pur- 

they added the lever. They had killed telegraph wire upon 
their new machine, and also on the old one since the machine of 
1867 was made. He had no idea of keeping their first machine a 
secret ; it was not worked in a secret manner. The first know- 
ledge he had of the plaintiff's invention was in October or Novem- 
ber, 1869, shortly before these p ings were instituted. He 
afterwards saw the specification and read it. From what he had 
since seen of the patent he thought that the wire passed over it 
would be very imperfectly killed ; it would not test the strength 
of the wire, but its ductility. Their machine must straighten the 
wire before it stretched it, and if there were any kinks in it, the 
delivering drum stood still, while the other wheel was making a 

of the revolution. In the plaintiff's patent there was no 
means for adjusting, and as a consequence a uniform strain was 
not put upon the wire. He recollected Mr. biog | visiting their 
works. Mr. Varley said he had large complaints from the work- 
men with regard to the breaking of wire, chiefly at the welds, and 
he wanted to know whether any plan could be adopted by which 
the welds could be tested before leaving the manufactory. He 
(the witness) suggested to him the desirability of welding the wire 
in the rod, and to let the process of drawing be performed entirely 
over the welds, as that would apply the severest test which they 
had for a welds. The wire returned by Mr. Varley as bad 
was not manufactured by their firm. 

Cross-examined : Cooke, Hayes, Warburton, Lowe, and William 
Cotton, were men who had all been in their employ, and they 
— have seen the machines at work if they had taken the trouble 
to look. The delivering and receiving drums of their 1867 machine 
revolved at different surface speeds, which could be increased or 
diminished at pleasure. 

Evidence was also given for the defendants by Mr. John Rylands, 
Mr. Francis Dixon, Mr.W. B. Johnson, Mr. W. Robertson, and 
several of the defendants’ workmen. 

In summing up the evidence, the judge said he should simply 
confine himself to the points which had been discussed by the 
counsel engaged on the different sides. He divided them into 
three: First, whether this was really a testing machine ; if so, 
was it a new machine, or was it anticipated by the defendants’ 
galvanometer of 1857? And lastly whether or not an infringe- 
ment had taken place by reason of the defendants’ proceedings 
since 1867. The latter issue appeared to him to require thecareful 
attention of the jury, and upon that point he should more particu- 
larly dwell. He would ask them to consider for one moment in 
what manner the word “ testing” was used in the specification. 
It said that the invention was for “‘ improvements in testing the 
strength of wire,” and if it concluded there the words must 
necessarily mean to try how strong the wire was, but it went on to 
say “for telegraphic and other purposes,” and therefore it was 
for testing telegraphic wire, without any reference to the other 
purposes for which wire might be used. It was contended that 
that was not a new machine, because a similar principle was used 
in the manufacture of cotton with which the jury were well 
acquainted. Having had some experience in patent law, he thought 
it would be very much better to lay down a rule that, if a man by 
applying an extra weight, could produce a better result, he was 
not doing aes for which he could take out a patent, but if a 
man found that by the application of some machinery which had 
been used in the product of some previous substance 
he could bring about a new substance in a better state, 
then he thought the law should give him the benefit 
of his ingenuity. From the evidence of the witnesses 
called by the defendants, it appeared that the galvanometer of 
1857 was used for the purpose of straightening the wire, and not 
for the pu of testing it. Neither was it used to produce any 
great length of wire to be used in telegraphy. The third question 
as to whether there had been any infringement of the patent, by 
what the defendants did in 1867, seemed to him, as he had said 
before, to be the great question in the case. He might at once 
say that in his opinion what was done by Messrs, Rylands did 
amount to an infringement of the plaintiff's patent, as it was be- 
yond all doubt that in driving their machine the defendants had 
caused the receiving cylinder to go round faster than the deliver- 
ing drum, 

The jury retired, and after five minutes’ deliberation returned 
into court with a verdict for the plaintiff. By direction of the 
judge the sum of £5 5s. was entered as damages. 

Mr. Holker applied for leave to move on the ground that there 
was no evidence of infringement, no evidence of novelty, and that 
the invention wae not the subject of a patent, but a mere appli- 
cation of an old and well-known apparatus to an analogous pur- 
pose. Leave was granted.— Abridged from Warrington Guardian. 





ROYAL ALBERT HALL. 

THE building is elliptical in plan, having its long axis at 
right angles to the Kensington-road: one extremity adjoins 
the Conservatory of the Royal Horticultural Society, while 
on its three disengaged sides are carriage approaches, treated as 

rches. In the main outlines of the structure the architect 

adhered to the plans of the late Captain Fowke, R.E., 
under whose directions the earlier drawings of the building were 
prepared, and who had, after a long series of experiments, deter- 
mined upon a somewhat similar form as the one best suited to the 
objects for which the hall was intended. The designs of Captain 
Fowke have been utilised, however, only as far as regards the main 
features of the plan. We owe to him the system of staircases, 
corridors, and exits, the form of the roof, and the main proportions 
of the building ; but to Colonel Scott is due the precise form of 
the hall, the architectural facade, the internal arrangements of the 
building generally, and the working out of the numerous struc- 
tural pokiens which necessarily arose in executing so novela 
design. The plan of the late Captain Fowke had semicircular 
ends, with flattened sides. The present hall is nearly a true 
ellipse ; the balcony was first iniontioenl by Colonel Scott, and he 
substituted the glass roof for the plaster ceiling originally contem- 
ated. The porches and the frieze were added by the Colonel, 
and the elevation entirely remodelled. 
= The style of the building is Italian Renaissance, the materials 
of the facade being entirely red brick and terra-cotta. On a mas- 
sive base of the latter material, some 13ft. in height, is a plain, red 
brick storey, with deeply-recessed square-headed windows. The 
principal floor has semicircular headed windows, and is divided 
into bays by pilasters which support the main entablature, and a 

having a projection of about 4ft. from the building. 

Above the balcony is another plain band of brickwork, pierced with 
occasional doorways, giving access to it from the picture gallery, 
and above this again is a frieze in mosaic work, surrounding the 
ere & ete unbroken sweep; the cornice over the frieze is 
also of tta, and is rather than projecting. This cor- 
nice and blocking course terminates the outer wall of the building, 
but 20ft. back is the main wall which supports the roof, and this 
from being carried up much ee than the front wall appears 
above it, and has been accordingly faced with red bricks, My en 
riched with some plain string courses of terra-cotta. The side 
porches have a base and principal storey similar to the main build- 
ing, but the ground floor is partly taken up with the great arches 
over the carriage drive. These buildings are surmounted by pedi- 
ments, and Lng rnd the levelof a 4 The .*: a 
or Queen's Entrance, three large e8, two niches for 
statues, and wide, square-headed on the yeinaiost storey. 
y, affording an ex- 
peer pede pened the Albert Memorial, and, on a clear day, of the 
par gardens. 

On examining more closely the exterior decorations of the Royal 





Albert Hall, one of the most important features which meets our 
attention is the frieze in mosaic work 800ft. in length, which 
entirely surrounds the building at the height of 65ft. from the 
ground. It may be of interest to our readers if we give a brief 
account of the processes by which this frieze was produced, and the 
way in which it was carried out. 

As soon as Colonel Scott had, by means of careful experi- 
ments, decided upon the best size for the figures, he convened a 
meeting of artists to settle the colours for the work, and to 
arrange a system upon which to prepare the drawings and to 
share the 800ft. At this preliminary meeting it was determined 
that the colours should be buff upon a chocolate ground, the out- 
lines being all black. It was also agreed that the drawings furnished 
by the artists should be to an uniform scale—one foot representing 
the 6ft. Gin. of the actual height of the frieze. The frieze was cut 
up into sections of 50ft., represented by a length for each design 
on this scale of about 8ft.; and a sum was accepted in payment for 
the work, which could only be viewed as the amount payable for 
a decorative design, as compared with the remuneration which 
would be due to the artist for a work of pictorialart. The difficulty 
of procuring designs for such a subject as the above lies in fact 
here, that English artists have rarely, up to the present time, 
been called upon to furnish designs for works of this character, 
and to them, therefore, even the highest amount which could be 
set apart for the simple decoration of a building would appear very 
insignificant. The best acknowledgments and thanks are, how- 
ever, due to the artists who have assisted in this work for the 
readiness with which they undertook the necessary drawings. 

At the meeting we have referred to three artists offered to 
furnish designs : namely, Messrs. F. R. Pickersgill, R.A., H. 8. 
Marks, A.R.A., and W. F. Yeames, A.R.A. They were afterwards 
joined by Mr. E. Armitage, A.R.A., Mr. E. J. Poynter, A.R.A., Mr. 
J.C. Horsley, R.A., and Mr. H. H. Armstead. The first length 
received was a section of the 150ft. undertaken by Mr. Marks : 
and in order to commence the mosaic reproduction it was necessary 
that it should be enlarged to the full size. This stage of the work 
was entrusted throughout to Sergeant Spackman of the Royal 
Engineers, who, by means of several very ingenious contrivances, 
succeeded in making the subcammende tar the mosaic-workers to 
the entire satisfaction of the artists. He prepared small photo- 
graphic negatives from the original designs, which for his 

urpose might really have been of any size, and by means of the 
ime-light and an arrangement of lenses he projected the image 
on to a screen to the exact size required. This screen was 
covered with cartoon paper, upon which the outline had to be 
painted in black lines. The translation, if we may so say, of the 
artist’s outlines into the various thicknesses of the tessere was 
left entirely to the Sergeant. Five different thicknesses of line 
have been used in the work, and the selection of the best line for 
certain forms, features, and draperies, requires considerable at- 
tention and skill. Upon the completion of the enlargement, the 
artist was invited to go over the work and to make any corrections 
he might see fit ; this, however, was found almost entirely un- 
necessary, as from the methods adopted for its production the 
enlargement is virtually a fac-simile of the artist's own work. 

The section 50ft. long by 6ft. 6in. high then d into the 
hands of the mosaic workers. It wastraced from the back in order 
to reverse it, and then transferred to strained sheets of paper about 
40in. by 30in. on which the mosaic was actually put together. The 
is a process of the most mechanical kind, and the work was 
almost entirely executed by ladies, students of the Arts-schools. 
The first step is to fit to the various outlines the black tessera of 
the required width, each tessera being dipped in gum to keep it 
in its place. When the line is curved or bent it becomes neces- 
sary to chip the tesserae to fit them with accuracy. This is done 
with a light hammer and chisel, and in some cases with a cutting 
tool specially contrived for the purpose. Having covered all the 
black outlines with appropriate tessera, the figures are soon filled in 
with buff, and the background with chocolate—the tessere for 
the large plain surfaces being nearly an inch square. The paper 
is then cut off the boards and placed face downward upon a table, 
the surface of which is made concave to fit the convexity of the 
elliptical form of the building. The work is now ready to receive 
the cement by means of which it is to be formed into solid slabs, 
It is well soaked with water to secure the perfect adhesion of the 
cement, and a wood frame 2in. high is fixed round the edge. A 
shallow tank is thus formed into which liquid Portland cement is 
run, and two layers of plain tiles are fixed one over the other in 
it. This all sets togetherfin a few hours as a solid slab, between 
2ft. and 3ft. wide by half the height of the frieze, and of which 
seven or eight hundred were required to complete the entire cir- 
cumference. As soon as the cement hardens the slab is removed 
from the table, and then for the first time the paper on which the 
mosaics were put together can be removed, and the surface of the 
work examined. 

One of the greatest problems in designing the hall was the 
construction of the iron roof. No building of a similar form has 
ever been covered in, and there was therefore little or nothing in 
the way of precedent for the engineers, Messrs. Ordish and 
Grover, to refer to, 

The principle adopted has been the construction of a solid con- 
tinuous curb, which may best be described as a girder laid on its 
edge. This curb or plate entirely surrounds the building on the 
top of the wall, and receives the thirty cast iron shoes at the feet 
of the different ribs. In the centre of the roof another rigid curb 
has been formed, and to this are attached the other extremities of 
the principals. The total weight of iron used in the roof is close 
upon 400 tons, and such was the accuracy of the calculations and 
the nicety of the adjustment of all its parts, that on the removal 
of the scaffolding which supports the central collar this vast mass 
of roofing only dropped athe of an inch. 

The ventilation and warming of the hall is a matter which hus 
received considerable attention, and perhaps a brief description of 
the apparatus made use of may be of interest to our readers. 
Two air shafts, which have their apertures at some distance from 
the hall, convey the air to the building ; in them the air is strained 
by a. it through fine sieves, and washed by means of water- 
sprays. It is then driven into the main air chambers by two fans 
working on the screw principle, each of which has four blades, 
and these fans are together capable of forcing into the building 
3,500,000 cubic feet per hour. The air is warmed in heating- 
chambers filled with hot water pipes, the water being heated to 
about 150 degrees by means of the steam generated in three 
25-horse-power tubular boilers. Some conception of the magni- 
tude of the work may be gleaned from the fact that no less than 
27,000ft. of 4in. hot water piping have been used in the different 
heating chambers. By driving the air among the hot water pipes 
it may be heated to any extent, and, by means of flues in the 
walls, the heated air is conducted to every part of the building. 
By an arrangement of valves the external air may be driven in by 
the fans without passing between the pipes, and thus it becomes 
practicable at al] times to regulate to a nicety the temperature of 
the air entering the hall. To supplement the action of the fans, 
a powerful exhaust shaft has been introduced into the centre of 
the ceiling, 130ft. in area, which is carried some feet above the 
highest part of the roof. In this shaft avery strong upward 
current is produced by the use of about 1260 gas jets. 

The lighting of the hall has also been carefully studied ; a ring 
of burners, 1260 in number, is situated in the centre of the ceiling, 
and round the lower cove is a second ring of chandeliers, having 
3150 burners. Ineach of the thirty arches of the picture gallery 
are smaller chandeliers of fifteen lights each ; and there are over 
~— ae between Saeee glass roofs. . i 

'o gu against fire fifteen large tanks have been provided on 
the roof of the picture gallery, each of which contains 1400 
gallons of water, these supply the lifts, and from them are down 
pipes with hydrants at every level. The water is pumped up from 
the artesian well made for the Royal Horticul A 
which well is 430ft. deep, reaching S0ft. into the chalk. A set 
of three-throw pumps throw the water up on to the picture 
gallery roof. 
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RAILWAY MATTERS. 


THE letters of allotment of the Buenos Ayres National Tram- 
ways Company were issued on Wednesday evening. A large 
number of applications were obliged to be declined. 


THEY have a steam shovel on the Mississippi Central Railroad 
which takes from the solid bank of earth and loads a train of 
eighteen dump cars in thirty-nine minutes, carrying out about 
seventy-five cubic yards of dirt. 

On the Aboyne and Braemar line the increase of traffic is 
exceedingly slow, but from the improving state of the country 
through which the line passes there is every reason to expect a con- 
siderable increase in the revenue of the company. 

THE new passenger station at Castleford, a busy glass bottle 
ag te district in the West Riding, which has been erected by 

Ir. Keswick, of York, at a cost of nearly £2000, will shortly be 
opened for traffic, and will prove a great boon to the public. 

THE first section of the Devon and Somerset Company’s line, 
about eight miles in length, from Taunton to Wiveliscombe, under 
the direction of Mr. R. Hassard, C.E., was inspected by Colonel 
Yolland, R.E., for the Board of Trade, on the 18th inst., and will 
be soon opened for traffic, 

THE first sod of the Central Argentine branch line, the Rio 
Cuarto (about eighty-two miles), was cut by the Minister of the 
Interior in November last. This extension was being made at the 
costf the Government, and must add largely to the traffic of the 
Central Argentine Railway. 

YESTERDAY morning the driver of a train on the Metropolitan 
District Railway, having noticed that his engine went over some- 
thing a few yards before he reached St. James’ ‘Park, informed 
the station-master of the occurrence. A porter was sent into the 
tunnel, and discovered the remains of a man terribly mangled 
about forty yards down the tunnel, on the up line. 


On Wednesday morning an express luggage train from Leicester 
to St. Pancras ran off the metals when approaching Sharnbrook 
station, near Wellingborough, on the Midland Railway. The road 
was cut up for some distance, andj both lines were blocked 
several hours. Another accident also occurred near Market Har- 
borough on Tuesday night. An excursion train was returning 
to Leicester from Northampton races, when the engine broke 
down. There was no loss of life in either case. 


THE Lancashire Union have resolved unanimously :—‘‘ That the 
following proposal of the London and North-Western Railway 
Company, made through Mr. Bancroft, be accepted—‘ That all the 
shares remaining outstanding be transferred to Messrs. Moon and 
Reay at par before the 31st of March inst., and that interest be 
paid to the shareholders at 5 per cent. per annum since the 30th 
of June, 1870, to the 3lst of March, or to previous dates on which 
transfers are signed and purchase money paid.’” 


THE chairman of the Peterborough, Wisbeach, and Sutton 
Railway Company, in moving the adoption of the report on 
Friday, said the works had all been completed, and a large augmen- 
tation in the traffic had been the result. The short link connecting 
the line with the Lynn Dock would shortly be opened, and would be 
worked in co-operation with the Midland Company. A coal drop 
had been erected at Wisbeach capable of shipping 500 tons per 
day, which would tend to augment the revenue. 

A SHOCKING accident occurred on the London and North- 
Western Railway line at Wharton, near Winsford, on Saturday 
morning. The coachmanof Mr. Buckley Deaken, salt proprietor, 
had been taking his employer to the works, and in returning with 
the carriage had to pass over a level crossing of the line. On 
getting on the line the horse became obstinate and refused to 
move, and before it could be got off the line or the driver could 
get out of danger the express train from Liverpool came up and 
dashed into the carriage, killing both horse and driver, the body 
of the man being shockingly mutilated. 

THE Northern Pacific track is now laid to the Mississippi at 
Brainerd, ninety-four miles from the junction with the Lake 
Superior and Mississippi Railroad, at Thomson, and 118 miles 
from Duluth. The grading is completed for sixty miles west of 
the Mississippi, which brings the line literally ‘‘ out of the wilder- 
ness,” as the remainder of the line, or most of it, will pass through 
the very beautiful and fertile country in the valley of the Red 

River of the North. Theiron is to be put down as fast as possible 
on the part of the line graded, and it will soon be completed. 

THE Rotherham and Mexbro’ Extension of the Manchester, 
Sheffield, and Lincolnshire Railway has been completed and opened 
for traffic. The newline, which was commenced towards the close 
of 1869, is a little over five and a-half miles in length. It is ex- 
pected that the line will prove of great advantage to Rotherham, 
as the company ‘propose to run through trains from Sheffield to 
Hull. Messrs. Logan and Hemingway, of Kotherham, were the 
contractors for the new line, and Mr. C. Sacre, of Manchester, the 
company’s engineer-in-chief, generally supervised the execution of 
the extension. 

THE new section of the Rhymney Railway, running from Cardiff 
to Caerphilly, is now completed, and will shortly be opened. The 
Board of Trade inspector has been over the line, and it is expected 
that the certificate authorising the opening of the line for 
passenger traffic will ve received in a few days. The new section 
will reduce the distance from Cardiff to Rhymney by about three 
miles, and will render the Rhymney Company independent of the 
Taff Vale, over whose line they have hitherto had to run their 
trains from Walnut-tree Bridge to Cardiff. A great accession of 
both passenger and mineral traffic is looked forward to as the 
result of the opening of this section. 

THE report of the Callender and Oban directors states that the 
maintenance of the line between Callender and Killin station by 
the contractor ceased on the 3lst of October last, and since that 
date has been under the charge of the engineer of the Caledonian 
Company. The works on the contract from Killin station to 
Tyndrum were commenced in the month of October. The winter 
has not been favourable, and operations have been restricted to 
the first six miles from Killin station, on which the cuttings and 
embankments have been partially executed, and several small 
bridges and culverts constructed. The contractor was now prepared 
to go on with the larger works in masonry during favourable 
weather. 

THE first section of the Devon and Somerset Railway, about 
eight miles in length, from Taunton to Wiveli b pleted 
under the direction of Mr. Richard Hassard, C.E., of No, 1, West- 
minster-chambers, was examined by Colonel Yolland, R.E., the 
inspecting officer of the Board of Trade, on the 18th inst., and 
passed by him as being in all respects fit to be opened for public 
traffic. The opening will take place almost immediately. A large 
number of men are employed on the remainder of the line, be- 
tween Wiveliscombe and Barnstaple, and the completion of this 
important link of railway communication is anxiously looked for in 
both counties. It will shorten the route from London to Barn- 
staple about forty miles, and open up a mineral as well as an agri- 
cultural country. 

THE work for the construction of a new passenger station at 
Penistone has just been let to Messrs. Rymer and Wether, con- 
tractors, of York, whose tender was selected out of a large number 
sent in. The new station is about to be erected by the Man- 
chester, Sheffield, and Lincolnshire Railway Company, at a cost of 
from £10,000 to £11.000. It will be replete with every convenience, 
including booking offices, waiting rooms, refreshment rooms, &c. 
The site adopted is at what is known as the Barnsley Junction, 
and it will open up a new locality for building purposes. A large 
and commodious hotel is already let, and a new street set out. 
The railway traffic along the line is very great, as many asa 
hundred passenger trains stopping daily. The station will 
be near to the Yorkshire iron and steel works belonging to Messrs. 
Cammell and Company, the well-known Bessemer steel producers, 








NOTES AND MEMORANDA. 


Ir has been ascertained by Mr. Bernhardt and Dr. Jacobson that 
in even the severest class of. inflammation the temperature of the 
part affected cannot rise above the degree of warmth existing at 
the source of circulation. It is a curidts fact that the blood in 
the left side of the heart is warmer than in the right. 


Dr. W. Pore described in 1665 a way of producing wind by the 
fall of water, employed for ‘‘ blowing the fire in the brass works 
of Tivoli, near Rome.” A crrrent of water falls down a vertical 
conduit, at right angles 1. .tiich was a small pipe, forming the 
tuyere of a furnace, and thrvugh which a blast of air was pro- 
duced by the inductive action of the current of water. 


In the reign of King John the tin mines of the western portion 
of England appear to have been principally in the hands of the 
Jews. The modes of working must have been very crude, and 
their metallurgical processes exceedingly rough. From time to 
time remains of furnaces, called Jews’ houses, have been 
discovered, and smull blocks of tin, known as Jews’ tin, have not 
unfrequently been found in the mining localities. 


Mr. Samvet M. Kier, of Pittsburg, is said to have been the first to 
refine petroleum, which flowed up naturally, and about ten years 
afterwards a Mr. Bissell had the credit of first conceiving the idea 
of boring for oil, and a Mr. Drake that of sinking the first well. 
The last gentleman found very ancient pits, from 15ft. to 20ft. in 
depth, and from 5ft. to 8ft. in diameter, carefully walled round 
their sides with jointed wooden beams, which the petroleum of 
the soil had completely preserved from decay. 


AccorDtING to Dr. Letheby more of the French conscripts are 
rejected from the soft water districts, on account of the want of 
strength of muscle, than from the hard water districts, from which 
it is concluded that the calcareous matter is favourable to the for- 
mation of the tissues. Dr. Letheby further states that the mor- 
tality in England is greater, on an average, in places where soft 
water is used, other circumstances being equal, than where the 
water is hard ; and it is suggested that the sparkling hard waters 
of the limestone districts are relished, not only because they are 
pleasant to the eye, but on account of some hygienic properties in 
the excess of carbonic acid they contain, and possibly because the 
percentage of lime acts medicinally upon the system. The Doc- 
tor concludes by expressing his preference for the very slightly 
hard water of London over a softer quality, although reprehending 
the use of water containing an excess of mineral matters. 


Dr. E. SCHUNCK, in a paper read before the Manchester Literary 
and Philosophical Society at the last meeting, described a new 
acid—anthraflavic acid—which occurs as a yellow colouring matter 
accompanying artificial alizarine. When crystallised from alcohol 
and dried, it has the appearance of a dark lemon-yellow silky 
mass, which under the microscope is seen to consist of slender 
four-sided prisms. The acid is only slightly soluble in boiling 
water, and almost insoluble in cold. If pure anthraflavic acid be 
dissolved in an excess of caustic potash, and the solution be boiled 
down to dryness, a yellow residue is left, which after being care- 
fully heated, almost to fusion, dissolves in water with a red 
colour. By the action of caustic potash anthraflavic acid is con- 
verted into alizarine,the process being doubtless one of oxidation, 
though it should be stated that the conversion is never complete, 
probably because the action, if carried far enough to convert the 
whole of the acid, leads to the decomposition of the alizarine 
already formed, 


THE following are some interesting statistics with reference to 
the newly-discovered coal mines of Rerar, inIndia, According to 
the Mining Journal, the total area of the fields is stated at more 
than 1000 square miles, and the coal, so far, has been found at an 
easy working depth. A late boring at a place called Pisga struck 
coal at 77ft. from the surface, and pierced 30ft. of coal without 
passing through the seam. The area of one field, called the 
Damuda, is stated at 149 miles, and the average thickness of the 
seam at 40ft., a total amount of coal which Dr. Oldham has esti- 
mated at 484,000,000 tons, but which the report calculates to be 
4.840,000,000 tons. The estimate, the resident states, would, at 
the present rate of consumption in India, last for 800 years. Sume 
valuable beds of iron ore also have been found in the Woon dis- 
trict. Probably, the report says, they were worked hundreds of 
years ago, and abandoned for want of fuel. The minimum thick- 
ness of some of the beds is stated at 9ft. of ore, but m one place a 
bed of 17ft. thick was found. The ore is supposed to contain an 


| average percentage of from 53 to 68°5 of iron. 


TIN ore has been found in but few countries in a workable 
quantity. Its principal localities are Cornwall, Bohemia, and 
Saxony in Europe ; Malacca, Banca, and Billitan in Asia. The 
tin mines of the Malay peninsula lie beyond the 10th and 6th de- 
grees south latitude. The mines in the island of Banca to the 
east of Sumatra, discovered in 1710, are said to have in some years 
nearly 3500 tons of tin. Small quantities occur in Galicia, in 
Spain ; the departmente of Haute Vienne, in France ; and in the 
mountain chains of the Fichtel and Riesengebiirge in Germany, 
The columnar pieces of pyramidal tin ore from Mexico and Chili are 
found in the alluvial deposits. Small groups of black twin- 
crystals have been discovered in the albite rock of Chesterfield, in 
Massachusetts. The county of Cornwall is the most important 
mineral district of the United Kingdom for the numberof its metal- 
liferous minerals, many of which are not found in any other part 
of the island. Ata very early period of our history mines were 
worked around the seacoasts of Cornwall, of which the evidences 
are still to be seen at Tol-pedden, Penwith, near the Land’s End ; 
in Gwennap, near Truro; and at Cadwith, near the Lizard Point. 
The traditionary statements that the Phcenicians traded for tin 
with the Britains in Cornwall"are very fairly supported by corro- 
borative facts; and it is not improbable that the Ictes or Iktis, 
of the ancients was St. Michael’s Mount, near Penzance, and other 
similar islands on the coast. 


AT the last meeting of the American Acadeny a new form of 
solar eye-piece was exhibited by Professor Pickering. Nature de- 
scribes its construction thus:—‘‘A cube is made by cementing 
together two right-angled prisms of glass, which is substituted for 
the reflector in a diagonal eye-piece. By using a cementing 
liquid whose index of refraction is very nearly the same as that 
of the glass, almost all the light and heat pass directly through 
the cube, enfeebling the image so that it can be borne by the eye 
with impunity. We can thus cut off as much of the light as we 
please, and yet avoid all danger of cracking the glass by the heat, 
as frequently happens when a coloured glass is used to absorb it. 
Since the relative index of refraction of the inclined surface 
is very nearly unity, the angle of total polarisation is 45 deg., 
or the actual angle of incidence. Accordingly, the image 
will be perfectly polarised, and may be varied in intensity at 
will by a Nicol’s prism. If we make the angle of incidence 
equal to 45 deg. in Fresnel’s formula, it takes the simple form 


that the reflected light = a in which v is the deviation of the 


ray in passing from one medium to the other. In the presen 
case if n = 1°01, we find that the reflected beam equals °00005, 
or only one twenty-thousandth pait of the intensity of the inci- 
cident ray, if n=1°001, the light is diminished to one two- 
millionth. On trying the experiment it was found that the image 
formed was coloured, the tint changing with the angle of inci- 
dence. This curious effect is probably due to the fact that the 
dispersion of the balsam used for cementing the prisms is greater 
than that of the glass, and hence the relative index and quan’ .:y 
of light reflected differ for different colours, Apart from its 
practical application, this instrument possesses a scientific interest 
as furnishing a means of making large plane surfaces whose index 
is nearly unity, and thus enabling us to verify laws for whose 
proof we have heretofore been dependent on observations with 


gases only, 





MISCELLANEA. 


THE necessity of eg See Hammersmith Bridge is 
equal to the strain likely to be put upon it by the boat race is 
again urged. 

CaPTAIN WILLIAM ARMYTAGE, who was lately in command of 
H.M.S. Prince Consort, has been appointed Superintendent of 
Pembroke Dockyard. 

Mr. CARDWELL opposes the idea of further trial of the Martini- 
Henry rifle before its adoption. He thinks ample trial has been 
made, and that further delay is not to be entertained. 

THIRTEEN hundred marine torpedoes are in course of delivery at 
the Royal Arsenal, Woolwich, by Messrs. Spencelagh and Archer, of 
Rochester, under a contract with the War Department, and they 
are now being tested by hydraulic pressure, as they arrive on the 
wharf. 

Tue Benevolent Fund of the Institution of Civil Engineers 
has lately received a very handsome contribution in memory of 
the late Mr. Brassey, whose sons, Mr. Thomas Brassey, M.P., Mr. 
Henry Augustus Brassey, M.P., and Mr. Albert Brassey, have each 
made a gift to the fund in question of £500. 

THE Select Committee of the House of Commons, of which Mr. 
Goldney is chairman, on Monday declared the preamble of the bill 
promoted by the Metropolitan Board of Works for widening the 
western side of High-street, Shoreditch, and throwing the expense 
over the whole metropolitan area, to be not proved. 

A PROSPECTUS has been issued by the Inodorous Quick-Drying 
Paint Company (Limited), with a capital of £20,000, in shares of 
£2, to purchase the patent of a new preparation of paint, stated to 
possess the recommendations of being free from smell, and so rapid 
in its drying qualities as to admit of use within twenty minutes 
after its application. 

CAPTAIN SILAS BENT, of St. Louis, U.S., assures the world that 
America has only to cut a channel through the Isthmus of Panama 
to change England, Germany, and Northern Europe into a waste 
of ice and snow. To our comfort Dr. Carpenter declares that if 
the scheme of the benevolent Yankee were carried out our climate 
would, after all, be little affected. 

THE committees for promoting the visit of the Royal Agricul- 
tural Society to Cheltenham next year have raised £3600 towards 
the expenses of the meeting ; and the local town council will 
shortly decide upon one out of three sites forthe holding of the 
society’s show. Itis likely Prestbury Park will be selected. It is 
said more funds can be forthcoming if required. 

TWELVE thousand persons engaged in the cotton trade met at 
Oldham on Saturday, and passed resolutions in favour of ceasing 
work at noon, instead of at two o'clock, on Saturdays ; threatening 
to regard the proposed change as an accomplished fact, “so far as 
Oldham and its neigbourhood are concerned,” by stopping at the 
time named on the 8th proximo, with or without the consent of 
employers, 

Ar the half-yearly meeting of the shareholders in the Birming- 
ham Gaslight and Coke Company held on Monday, the report 
showed that the profit made during the year amounted to 
£13,047 12s. 8d. The directors recommended the usual maximum 
dividends of 9 per cent. on class A and B shares; and 74 per cent. 
on the new ordinary shares. The report was adopted and the 
dividends as recommended were declared. 

A Cu1caGo paper says that an order has been sent from England 
to the agent of one of the largest manufacturers in America for 
50,000 needles to be sent to Birmingham. For something more 
than a year past the same concern has been shipping fish-hooks to 
England in considerable quantities. The reason for this order, 
says the paper in question, is that we are making good needles 
cheaper A ns can be made in the Old World, on account of improved 
machinery. 

In 1870 France, Germany, Austria, Russia, Belgium, Sweden, 
Holland, and Italy, all growers of beetroot sugar, jointly produced 
925,000 tons. Great Britain, the largest purchaser of sugar in the 
world, produces next to none, although possessed of greater facili- 
ties for its production than any other country. The profit of this 
industry makes it quite worth attention, whilst the uncertainty of 
our present sources of sugar supply strongly urges us to turn our 
attention at once to the matter. 

A yew boiler-house to supply the spacious forges of the Royal 
Gun Factories in the Royal Arsenal is to be erected in the timber 
field belonging to the Royal Carriage Department by Messrs. Foord, 
and willcontain sixteen 30-horse power steam boilers, eight of which 
have been supplied by Messrs. Rothwell, of Bolton. With the 
commencement of the financial year on the Ist of April several 
new works are expected to be commenced, including the extension 
of the new iron pier and a general improvement of the railway 
system. 

On Saturday a meeting was held in the theatre of the New- 
castle Literary and Philosophical Society to consider the establish- 
ment of classes in Neweastle in connection with the University of 
Durham for teaching ie gae science. Sir W. Armstrong pre- 
sided. It was resolved that a schoolof physical science should be es- 
tablished in Newcastle, and £3000 was subscribed in the room, or 
more than half the sum required to be guaranteed. Sir W. Arm- 
strong promised £100 per annum for six years. The University 
of Durham will contribute £1000 per annum. 

THE strength of the Metropolitan Fire Brigade at present is as 
follows : — Fifty fire-engine stations, ninety-two fire-escape 
stations, three floating stations, forty-seven telegraph lines, 
seventy-one miles of telegraph lines, two floating steam fire- 
engines, eight large land steam fire-engines, seventeen small land 
steam fire-engines, sixteen 7in. manual fire-engines, fifty-six 6in. 
manual fire-engines, thirteen under 6in. manual fire-engines, 104 
fire-escapes, 378 firemen. The number of firemen employed on 
the several watches kept up throughout the metropolis is at pre- 
sent 104 by day and 176 by night, making a total of 280 in every 
twenty-four hours; the remaining men, except those sick, injured, 
or on leave, are available for general work at fires. 

Mr. SAMUELSON, on Tuesday, asked, in the House of Commons, 
what was the reason of — ved of the Royal ae oe 
Coal Supply, appointed nearly five years ago, in reporting on the 
pare ters ye sn § toit. Mr. Vivian, after having stated that the 
delay was to be mainly attributed to the magnitude of the <» ject 
to be dealt with, to the circumstance that one importai.( us imber 
of the commission had died, that three important members of it 
had been seriously ill, that the noble chairman of it had since its 
appointment accepted high office which involved the discharge of 
duties probably of a more important character, and that several 
heads of inquiry had been completed, expressed a hope that the 
labours of the Commission would be concluded within three 
months. . 

Tue City Gaslight and Coke Company report that since the 
commencement of the present.year nearly one-half of the Beckton 
station has been called into active and successful operation ; and 
the more fully the large resources of that establishment become 
developed the greater reason have the directors to be satistied with 
their prospect for the future. The manufacture at the Brick-lane 
and Curtain-road stations is on the eve of suspension, and the 
directors are already in negotiation for the disposal of a portion 
of the site of one of those stations, but ther year at the least 
must elapse before the company will begin to reap the full benefit 
of the great change which it is now undergoing. An unfortunate 
accident, involving the destruction of one of the large gasholders 
erected at Beckton, has recently occurred. The directors are now 
in possession of the district and works formerly belonging to the 
Victoria Docks Gas Company. The directors have introduced 
into Parliamenta bill empowering them toconstruct arailway tocon- 
neet the Beckton Works with the Great Eastern Railway, so as to 
secure an additional outlet for coke and other products, and, at 
the same time, a means of obtaining supplies of inland coal. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


8001. Gzorce Hase.tive, Southamy gs, London, “An im- 
proved method of and apparatus for compressing metals in a liquid 
condition.”—A communication from Constantine Michael Ocooneff, 
Sormovo Steel and Ironworks, near Nijni-Novgorod, Russia.—l6th 
November, 1870. 

$60. CuaRLes Mairtanp Tare, Argyle-square, St. Pancras, London, 
“‘ Improvements in ashphalte roads and causeways, and in hinery 
or apparatus employed therein.”—13th February, 1871. 

504. Ferpmanp S1xas, Park-place, West Mornington-road, London, “‘ An 
improved mode of writing in ciphers, and in apparatus therefor.”—25th 
February, 1871. 

532. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in the manufacture of gunpowder, and in the machinery or 
apparatus employed therein.”—A communication from James Sanmel 
Brown, St. Valéry-sur-Somme, France.—27th February, 1871. 

606 Joun Kent, Nottingham, “An improved rack for tightening and 
holding the cords of window blinds, applicable also to other purposes.” 
—Tth March, 1871. 

624. Tuomas Gips and CHares GeLstHarP, Jarrow-on-Tyne, ‘‘ Improve- 
ments in treating metallic solutions and ——— 

626. Joun Tenwick, Grantham, Lincolnshire, ‘“‘ Improvements in reaping 
and mowing machines, and in the construction of pulleys, wheels, 
arms, crosses, bosses, axles, and shafts used in those machines and 
other classes of machinery and mechanical tools generally.” 

628. James Appig£, Langloan Ironworks, Coatbridge, Lanarkshire, N.B., 
‘‘Improvements in the manufacture of iron and in furnaces 
therefor.” 

630, James ALFRED TurNeR, Manchester, “Improvements in packing 
material and in the method of manufacturing the same.” 

632. JosepH Lopcr, Whitecroft, near Lydney, Gloucestershire, “‘Im- 
provements in the manufacture of artificial fuel.” 

684. CHAkLES PowELL, Birmingham, “ Improvements in watches.”—9th 
March, 1871. 

636. JonGEN DanreL Larsen, The Avenue, Blackheath, Kent, “‘ Improve- 
ments in lamps for volatilised fluids.” 

638. Georce Hayes Carter Mottingham Lodge, near Eltham, Kent, 
“Improvements in the construction of paddle wheels for propelling 
ships and other navigable vessels through water.” 

640. Mosner A. SUTHERLAND, Passaic, New Jersey, U.S., ‘‘ An improved 
rubber compound for steam packing and other purposes.” 

642. Herpert Vosrer, Southsea, Hampshire, ‘‘Improvements in steam 
engines.” 

644. Paut Karvrrer, Patricroft, near Manchester, “ Improvements in 
apparatus for the rapid generation of steam, or for heating or cooling 
liquids.” 

646. SS nsoTEY Murpny, Clonmel, Tipperary, Ireland, “‘ Improvements in 
rotatory engines and pumps.”—10th March, 1871. 

648. Georce Dominicus Kitror and Peter Brornernoop, Compton- 
street, Clerkenwell, London, ‘‘ Improvements in apparatus for steering 
vessels, parts of which are applicable to valves for regulating the flow 
of fluids.” 

650. Wiii1am Corpett and WiLi1AmM GrirritHs, Manchester, ‘“‘ Improve- 
ments in fettling for puddling and other furnaces used in the manufac- 
ture of iron and steel.” 

652. Marrnew TveR and Mark Tver, Farnworth, Lancashire, and Jor. 
Howpen, Belfast, Antrim, Ireland, “Improvements in looms for 
weaving.” 

654. Georce Esxnotme, Rotherham, Yorkshire, “Improvements in 
waterclosets.” 

656. Henri Gerken, Leman-street, London, “An improvement in 
refining sugar.”—1ith March, 1871. 

658. Toomas HarpcasTLe Sykes and James Stokes, Edgeley, Cheshire, 
“Improvements in apparatus for lessening the emission of smoke from 
steam boiler and other furnaces.” 

660. Witu1amM Campion, Nottingham, and Witi1am Campion, Sneinton, 
Nottinghamshire, ‘‘ Improvements in knitting machinery.” 

662. Huspert Ev.is Smirn, Hereford, “Improved ballot voting appa- 
ratus.” 

664. ALEXANDER ANNANDALE, jun., Dunbar, Haddingtonshire, N.B., 
‘Improvements in the treating of wood and other fibrous substances 
in order to reduce the same to pulp.”—13éh March, 1871. 

666. Ernest NiLuvs, Havre, France, “‘ Improvements in breech-loading 
ordnance.” 

668. CuarLes Mackrintosu, Nairn, N.B., “Improvements in weighing 
machines.” 

670. Henry Lee Corwett, Inchicore, Dublin, ‘‘ Improvements in appa- 
ratus for lifting railway carriages, wagons, and locomotives.” 

674. Frreperick Hace Howimes, Mortlake, Surrey, “ Improvements in fog 
signals suitable for lighthouses and light ships.” 

676. Rosert Bony, Bury St. Edmunds, Suffolk, “‘ An improved construc- 
tion of screen for screening corn.” 

680. Jonn Esson, Johnson’s-court, Fleet-street, London, ‘‘ {mproved 
chase or apparatus for locking-up type formes on printing machine 
tables.”—14th March, 1871. 

684. Henry Napier Lee and Epwarp Lee, High Holborn, London, 
“Improvements in the application of india-rubber tires to wheels.” 

688. ALFRED Vincent Newton, Chancery-lane, Loudon, “‘ Improvements 
in the process of refining and purifying cast iron for foundry pur- 
poses.”—A communication from James Henderson, New York, U.S. 

690.-ALEXANDER Ropertson, Glasgow, Lanarkshire, N.B., “* Improve- 
ments in applying heat or cold to the human body, and in the appa- 
ratus or means employed therefor, such apparatus being applicable as 
pessaries or dilators.” 

692. Ecmont Fe_pTmann, Mark-lane, London, ‘‘ Improvements in pack- 
ing for the joints of steam engines and other purposes.”—A communi- 
cation from C. Otto Gehrekens, Hamburgh, Germany.—l5th March, 
1871. 


Inventions Protected for Six Months on the Deposits of 
Complete Specification. 

682. MicHaeL Darntry Ho.wis, Stoke-upon-Trent, Staffordshire, ‘‘ Im- 
provements in the manufacture of metal plates employed for flat 
printing and other analoguus purposes.”—15th March, 1871. 

712. Georce Lowry, Bury-street Foundry and Cross-street Works, 
Salford, Lancashire, ‘‘ Improvements in the construction of hackling 
machines.”—17th March, 1871. 

720. Cuar.es Wica, Liverpool, ‘‘ Improvements in the manufacture of 
alkali, and in apparatus employed therein.”—17th Merch, 1871. 

727. Wittiam Ropert Lake, Southampton-buildings, London, “ Im- 
proved driving mechanism for sewing machines.”—A communication 
from Abraham Winsor Harris, Providence, Rhode Island, U.S.—17th 
March, 1871. 

762. Vintan Kimpaut Spear, Lynn, Essex, Massachusetts, U.S., ‘‘ Certain 
improvements in machinery for burnishing the heels of boots and 
shoes.”—2lst March, 1871. 
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Patents on which the Stamp Duty of £50 has been Paid. 


994. Epwarp Grav, Sheffield, “‘ Metal bars for making horseshoes, &c.”— 
24th March, 1868. 

1013. Witu1am Buck, Upper Tooting, Surrey, “‘ Working and locking or 
controlling railway points and signals.”—25th March, 1868. 

1019. Witt1am Ricnarpson, Oldham, Lancashire, ‘‘ Burring or cleaning 
wool.”—25th March, 1868. 

1037. Wi.t1am Manwarrine, Britannia Works, Banbury, “ Reaping and 
mowing machines.” —26th March, 1868. 

1004. Ricnarp Smrru, jun., Belper, Derbyshire, “Scouring and hulling 
grain and seeds.”—24th March, 1868. 

1010. ALFRED BucHANAN Wo LtastTon, Chiselhurst, Kent, and Freperick 
Sranpripcz, Llangarron, Herefordshire, “‘ Separatingjwool from cotton, 
&c.”—25th March, 1868. 

1029. Wittiam Oram, Salford, Lancashire, ‘“‘ Hydraulic presses.”—26th 
March, 1868. 

1047. Isaac Bates and Jonn Taytor, Dukinfield, Cheshire, “ Cleaning 
the flues of boilers, &c.”—27th March, 1868. 

1027. Epwin Joun Jerrery Drxoy, Deanfield Works, Bangor, North 
Wales, * Slate slabs, &c.”—26h March, 1868. 

1028. Jonny Tomson Kuno, Liverpool, ‘‘ Dressing millstones.”—26th 
March, 1868. 

1046. Stersen Hortman, Laurence Pountney-lane, London, “Steam 
pumps, &c.”—27th March, 1868. 

1051. Georcr Hopckryson, Manchester, ‘‘ Producing designs or patterns 
upon woven fabrics.”—27th March, 1868. 





Patents on which the Stamp Duty of £100 has been Paid. 


717. JosepH McMorray, Old-street, St. Luke’s, London, ‘‘ Cutting suet, 
&e.”—22nd March, 1864. 

719. Joun Lawson and Joun Lawson, jun., Glasgow, Lanarkshire, N.B., 
“ Weaving.”—22nd March, 1864. 


Notices of Intention to Proceed with Patents, 
= nem Goxpen, Bradford, ‘‘ Breech-loading guns.” —14th November, 


a ee SPENCER, John-street North, Marylebone-road, 





3000. Henry Lyon, Manchester, ‘“ Weighing and measuring quantities, | py em also relates to a vacuum valve, acted upon by a spring to keep 


and registering the same.” 

8001. Georce Hasevtine, Southampton-buildings, London, “‘Compressin, 
metals in a liquid condition.”— A communication from Michae 
Ocooneff.— 16th November, 1870. 

8007. ALEXANDER CUTHELL, Matley Hall, near Hyde, “Cleaning and 
scouring.” 

3010. Matruew Dopps, Bedburn Ironworks, Durham, ‘“ Cork-cutting 
knives.” 

3013. Ropert Batts Hucues, Bayswater, London, ‘“ Road and other 
rollers.” 

8017. Geonce Freperick Deacon, Liverpool, “Supplying fuel to 
furnaces.”—17th November, 1870. 

2027. Ropert Porter Witsox, Cumberland-terrace, Regent’s Park, 
London, “ Testing or measuring the quality or colour of oils, &c.”— 
—18th November, 1870. 

3036. Jon~w Ropert Sawyer, Norwich, “Printing surfaces in photo- 
mechanical printing.” 

8037. Witt1am Rosert Lake, Southampton-buildings, London, ‘‘ Scour- 
ing, glossing, and otherwise treating leather.”—A communication from 
Edward Fitzhenry.—.19th November, 1870. 

3043. Epovarp Lanoiet, Schaerbeck, Belgium, “Preventing steam 
boiler explosions.” 

3044. Wittiam Hewry Fcercuer, Belfast, ‘‘ Cambrics.” 

3045. James Harocreaves, Appleton-within-Widnes, and Tuomas Bosin- 
son, Widnes, “‘ Sulphates of soda and potassa.” 

3047. James Harcreaves, Appleton-within-Widnes, and Tuomas Roxin- 
son, Widnes, ‘‘Sulphates of soda and potassa.” 

3048. CuarRLes Henry Sovrnart, Staleybridge, and Jonn Braxkey, 
Leeds, ‘‘ Boots and shoes.”—21st November, 1870. 

3053. Witt1am Newzam Nicsorson and Epwarp Lawrence, Newark, 
“ Governors.” —22nd November, 1870. 

3063. Witt1am Gien Eavestarr, Great Russell-street, London, “ Piano- 
fortes.”—23rd November, 1870. 

3079. Wittiam Nunn, Oak Lodge, Bushey-hill, Peckham-road, Surrey, 
“Traps to drains, &c.” 

3082. Ett Henry Grirritnas, Balsall Heath, Worcester, ‘‘ Railway carriage 
lamps, &c.” 

3087. Georce Hasevtixe, Southampton-buildings, London, “Iron and 
steel, &c.”"—A communication from John Ware Middleton. — 24th 
November, 1870. 

3096. Josern Perrett, jun., Clifton, ‘‘ Bow windows.” 

$100. Samvet Garpiner, Upper Lewisham-road, Kent, ‘‘ Grinding rice, 
&c.”—25th November, 1870. 

$107. Amos Bryant, Heavitree-road, Exeter, and Samuet Hatt CuLtey, 
St. Sidwell’s Cottage, Exeter, ‘‘ Deodorising and treating sewage.”— 
26th November, 1870. 

$131. Fenner Batiov Tayior, Vowler-street, Walworth-road, Surrey, 
“ Drilling or boring rocks, &c.”- -29th November, 1870. 

$152. Witu1amM Henry James Grovt, Havering-street, Commercial-road, 
London, ‘‘ Wheels.”—1st December, 1870. 

$177. Henry Bernovuit1 Bartow, Manchester, ‘“‘ Embroidering ma- 
chines.”—A communication from Henry Rieter and John Webrli.—3rd 
December, 1870 

3348. OswaLp Brooke and ALFRED WiLtt1aM Reap, Manchester, “‘ Non- 
inflammable brattice cloths.” 

3353. James Leyster Courtice, College-street West, Camden Town, 
London, and Frank Wess, Caledonian-road, London, ‘“‘ American 
organs.” —22nd December, 1870. 

3364. CurisTorHEeR Rawson, St. Swithin’s-lane, London, PaitipOvENDEN, 
Lyndburst-road, Surrey, and Wittiam McCrez, Russell-road, Leyton, 
“ Heating, drying, &c.”—24th December, 1870. 

3399. CurisTOPHER Rawson, St. Swithin’s-lane, London, Paruir OvENDEN, 
Lyndhurst-road, Surrey, James WyLpe, Leamington, WitLiam McCree, 
Russell-road, Leyton, and Henry Hitt, Hastings, ‘“‘ Deodorising and 
purifying sewage, &c.”—30th December, 1870. 

56. Mortimer Georce Cote, Belvedere House, Bexley Heath, ‘‘ Watches, 
&e.”—10th January, 1871. 

124. Georce Hase.tine, Southampton-buildings, London, ‘Preventing 
fraud by ticket collectors.”—-A communication from James H. Small.— 
18th January, 1871. 

197. Georce Burney, Millwall, Poplar, London, “Iron tanks and 
cisterns.” —25th January, 1871. 

228. Wittiam Know tes, Bolton, and Joun Muir Hernerinoroy, “ Spin- 
ning cotton, &c.”—28th January, 1871. 

339. WittiaM Rospert Lake, Southampton-buildings, London, ‘ Wire 

fabrics for mattresses, &c."—A communication from Samuel Rogers. 

9th February, 1871. 

396. WituiamM THomas Hewtey, North Woolwich, ‘‘ Hauling, lifting, or 
towing by ropes of wire, &c.”—16th February, 1871. 

434. Joun Heap, Ipswich, and Ropert Wittiam THomson, Edinburgh, 
N.B., “ Tender road steamers for farming operations.”—18th February, 
1871. 

481. Tuomas Atkinson, Leeds, “ Steam-cultivating machinery.”—23rd 
February, 1871. 

497. Amprose Epmunp Butter, Kirkstall Forge, near Leeds, ‘ Naves of 
running wheels.” 

499. Joun Wi krxson, Bethnal Green-road, London, ‘Grinding and 
polishing circular saws, &c.”—24th February, 1871.| 

515. Cuar_es Akin, Pesth, Hungary, “‘Transmitting messages.”—25th 
February, 1871. 

520. ARTHUR AUCKLAND CocHRraneg, Westminster, ‘‘ Bituminous compo- 
sitions.”—27th February, 1871. 

565. Peter Penn-GaskKELL, Sussex-square, Hyde Park, London, ‘‘ Cutting 
drains or trenches.”—2ad March, 1871. 

569. THomas Rowart, jun., Edinburgh, N.B., “‘ Lamps.” 

577. Georce WituiamM Carr, Georce Butrerwortsa, and Joan Hamer, 
Beeston-hill, Leeds, Yorkshire, ‘‘ Printing felted and textile fabrics 
suitable for carpeting, &c.”—3rd March, 1871. 

617. Ropert Jonnson, Houghton-place, Bradford, ‘“ Steering* and 
manceuvring ships.”—8th March, 1871. 

654. Georce Esknoime, Rotherham, “‘ Water-closets.”—11th March, 1871. 

660. Witt1am Campion, Nottingham, and WiLLiam Campion, Sneinton, 
“ Knitting machinery.” 

664. ALEXANDER ANNANDALE, jun., Dunbar, N.B., “‘ Reducing wood, &c., 
to pulp.”—13th March, 1871. 

682. Micnart Darytry Howtins, Stoke-upon-Trent, ‘Metal plates 
employed for flat printing.”—15th March, 1871. 

720. Cuares Wice, Liverpool, “ Alkali.” 

727. WittiaM Rosert Lake, Southampton-buildings, London, ‘‘ Sewing 
machines.”—A communication from Abraham Winsor Harris.—17th 
March, 1871. 

762. Vivian Krwpact Spear, Lynn, Essex, Massachusetts, U.S., ‘‘ Boots 
and shoes.”—2lst March, 1871. 

All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the Week ending 
25th March, 1871. 

2257,* 4d.; 1915, 1s. 6d.; 2145, 10d.; 2156, 1s. 6d.; 2175, 1s, 4d.; 2184, 
Is. 4d.; 2185, 8d.; 2187, 8d.; 2189, 8d.; 2194. 1s.; 2196, Sd.; 2197, 8d.; 2198, 
6d.: 2205, 1s. 44.; 220 s. 2d.; 2212, Is. 6d.; 2220, 2s. 2d.; 2221, 10d.; 
2226, Is. 2d.; : 249, 8d.; » 4d.; 2254, 

2261, 4d 2 ; 
























10d.; 2256, 6d.; 57, 38.; 2259, " : :, 
4d.; 2964, &d.; 2266, 4d.; 2268, 4d.; 2269, 4d.; 2270, 4d.; 8d.; 2275, 
4d.; ; 2281, 1 2282 283, 4d.; 2284, 4d.; 2287, 4d.; 2288, 


.; 2279, 3 $2, le.; 2 
4d.; 2291, 4d.; 2293, 4d.; 2319, 8d.; 2346, 6d.; 2382, 4d.; 3290, 8d. 

*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made pre at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tut ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2430. J. Eastwoop, Blackburn, “Heating water for boilers.”"—Dated Sth 
September, 1870. 

The inventor employs two concentric pipes with a space between them 
and watertight ends to form a heating chamber, the inner pipe being 
used as a flue to the chimney. The outer pipe has two holes or passages, 
one communicating with a pipe for suppl cold water, by means of a 
pump or a high-pressure main, to the hea chamber, and the other 
communica‘ with a pipe for feeding the boiler, and when the fuel in 
the furnace is burning the surplus heated air and gases passing through 
the inner pipe or flue heat the water in the chamber before it passes to 
the boiler. In horizontal boilers the inventor prevents the soot and dust 
accumulating in the interior of the inner pipe or flue by placing within 
it a circular scraper or metallic brush moved to and fro by any well 
known traversing motion worked by toothed or other gearing from any 
driving-shaft in proximity with the boiler, so as to scrape and remove 
the deposit toa receptacle at each end of the inner pipe or flue. The in- 





ow passages leading to the interior of the boiler or other vessel 
when the internal pressure is equal to or less than the pressure of the at- 
mosphere, in order thereby to give additional security against the danger 
of collapse in consequence of the valve closing when the pressure in the 
boiler or vessel exceeds those of the atmosphere and spring. 
_— G. H. Evuts, High Holborn, ‘* Steam engines.”—Dated 9th September, 
870. 

The inventor employs adrum or cam having a right and left-hand worm 
formed upon it, or with a diagonal channel cut therein. This drum or 
cam is disposed so as to receive the ends of the piston-rods working in 
the worms or in the channel, and by the reciprocating action ef the piston 
a continuous and direct rotary movement is imparted to the drum. 
Wheels or ae are used for diminishing friction in the channel of the 
drum ; roller guides are provided for the piston-rods. When applied to 
slide valves and to pumping, the drum must be the actuating weap. 

2459. C. StepHens, Stonehouse, “ Fire-bars.”—Dated 12th September, 1870. 

This consists of bars of iron or other metal as fire-bearing bars, hollowed 
so as to allow a stream of water constantly to flow through them. The 
fire-bars can be constructed in pairs, and for the convenience of removal 
a bolt passes through the fire-bars and through the front bearing bar, 
with a nut underneath, which makes a steam joint between the fire-bar 
and the bearing bar.— Not proceeded with. 





Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

2436. L. Perkins, Gray’s-inn-road, London, “ Locking gear for vehicles.’ 

—Dated 8th September, 1870. ae 

This relates more particularly to the locking gear of the fore carriage 
of vehicles. The inventor forms the lower circular wheel plate which is 
carried by the locking carriage with a bar passing across it, and this bar 
is at right angles to the axle of the wheels. When, in order to turn the 
vehicle, the fore carriage is locked'round, the baris brought round withitinto 
a position across the vehicle, and then comesunder and bears against two 
opposite sides of a check-ring, and all rocking of the fore carriage upon 
its horizontal bolt is resisted. The check-ring is fixed concentric with the 
perch bolt, and is carried by brackets from the underside of the vehicle. 
The horizontal bolt, upon which the fore carriage rocks, is also passed 
through it, in order that, as the fore carriage is turned or locked round, 
the extent to which it is capable of rocking on the horizontal bolt may be 
gradually diminished, until it is entirely arrested. The under side of the 
check-ring is of a curved form, the points where the horizontal bolt passes 
through it being the highest part of the ring, whilst on the two opposite 
sides of the bolt the ring is curved downwards, so that its lowest points 
are in a line at right angles to the bolt. 

2488. T. Burt, Northampton, “Floating dredges."—Dated 9th September, 

1870, 

This consists, First, in protecting the bottom bearing of the pump-shaft, 
which by preference is mude to work on a pivot, from the destructive or 
injurious action of sand or other sharp or gritty matter, by causing it to 
work on a piece of leather supported by india-rubber, sufficiently thick 
to prevent the passage of water; and Secondly, in giving to the end of 
the suction pipe a constant reciprocating motion in order to loosen the 
matters to be lifted or raised in conjunction with water. This is attained 
by arming the end of the suction pipe with prongs for tearing up or 
other wise loosening the materials to be dredged or operated upon. These 
prongs are kept continually vibrating in any required direction. The 
inventor employs a centrifugal pump mounted on trunnions, and sup- 
ported by two bearings fixed on a floating vessel, so as to admit of the 
suction pipe taking a radial motion whilst being worked. The pump, 
which is driven by steam, discharges the dredged materials through one 
of the trunnions, either into barges alongside, or by means of floating 
pipes connected with the place for depositing them. 

2445. G. A. Huppart, Brynkir, “ Permanent way.”—Dated 9th September 

1870. 

The inventor forms the chairs with inclined jaws, the opening between 
them being V-shaped in end view and the rails rolled to a corresponding 
section, so that the inclined sides may fit against the jaws of the chairs. 
Below the rail a space is left in the chair to allow the rail to settle down. 
The rail is secured in the chair by means «f binding screws applied to a 
projection on one or both of the jaws of the chair, or a wedge is inserted 
between this projection and the shoulder of the rail 
2453. G. H. Carrer, Bitham, “‘ Paddle wheels.”— Dated 10th September, 1870. 

Instead of fixing the boards or floats of paddle wheels to the arms, or 
mounting the paddles on axes, as in Morgan's wheel, the inventor so 
alranges them that they slide up and down the arms of the wheel. This 
is accomplished by connecting each of the paddles by a rod to an eccen- 
tric strap, which embraces an eccentric plate fixed on a hollow shaft 
mounted on the shaft on which the paddle wheel is fixed, so that as the 
paddle wheel revolves the eccentric shall slide some of the paddles 
towards the centre of the wheel and some of them away from the centre 
towards the periphery of the wheel, the eccentric being so arranged as to 
force the paddles outwards to their extreme range of action as each 
paddle comes under the ceatre of the wheel, thus giving to each paddle 
thus forced out or down the greatest depth of immersion and leverage 
to act —— the water to propel the vessel. As each paddle enters and 
leaves the water it slides or cuts through the water instead of striking 
against and lifting it, as is now the case with paddle wheels cunstoustell 
with fixed paddles.—Not proceeded withe 
2452, W. E. Bartiert, Edinburgh, “ Elastic wheel tires."—Dated 10th 

September, 1870. 

The inventor forms the elastic tire of a series of segment-shaped 
pieces of vulcanised india-rubber, and fits the same between flanges, with 
which the sides of the wheel are provided. These segments are secured‘in 
place by means of tranverse rods which pass through the segment pieces 
and through radial slots in the flanges. Between the ends of the india- 
rubber blocks or segment pieces and the flanges the inventor inserts 
metal washers for the purpose of holding the segment pieces centrally 
between the flanges, and leaves a space between the segment pieces and 
the flanges for the rubber to expand laterally. For a like purpose the 
inventor rounds off the inner angles of the rubber blocks, whereby the 
rubber will yield with facility to the downward pressure of the weight of 
the load carried by the wheel. The outer angles of the blocks may also 
be rounded. Radial slots in the flanges are provided to allow of com- 
pression of the blocks equally throughout their mass. 

2482. W. Sxaypon, Corscombe, “ Brakes." —Dated 15th September, 1870. 

The body of the vehicle is arranged to slide on the shafts or on the 
axle, or the body and shafts together to slide on the axle, and the brakes 
are connected either with the body or with the shafts, so as to be applied 
to the naves of the wheels, or, in the case of heavy vehicles, or to the 
tires thereof in the case of light vehicles at the same time that the body 
or the shafts is or are caused to slide as required. In the case of heavy 
vebicles a strong iron ring, by preference grooved, is fixed on the nave of 
the wheel, and the brake blocks are formed as required to correspond 
with the grooves on the ring, in order to increase their hold on the nave. 
The body of the vehicle is caused to move on the shafts, or the shafts 
and body together are caused to move on the axle by means of a screw 
or screws, or a rack and pinion or racks and pinions or otherwise, and 
the brake blocks are connected as required with the body or the shafts, 
as the case may be. 


* 








Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2439. T. Bert, W. W. Urnevaart, cad J. Linpsay, Dundee, N.B., “ Power 

looms.” —Dated Sth September, 1870. 

A cam or wiper, commonly called the “ picking point,” is keyed on the 
crank shaft of the loom instead of on the usual treadle or low shaft, and 
consequently revolves at twice the usual relative speed of such picking 
points. The picking point acts upon a lever keyed on a small rocking 
shaft corresponding to the ordinary vertical picking shaft, but which 
may be placed horizontally or at any convenient angle. The picking 


| shaft transmits its motion by a link from a lever on it to a lever on a 


short rocking shaft carrying the picking stick, this last mentioned rock- 

ing shaft being carried by the overhead rocking tree or shaft of the lathe. 

—WNot proceeded with. 

2461. J. Laxcaster, Preston, “ Sizing machine."—Dated 12th September, 
1870. 

The inventor provides in the sizing box two or more immersion rollers, 
round which he works an endiess belt or lattice cloth. The sizing box 
may be made any length, and the rollers set to any distance necessary 
the lattice cloth having the effect of beating or batting the size into the 
yarn. It will thus be seen that the yarn absorbs more size. The size 
can be used much thinner than usual, and yet the yarn will be better 
impregnated, without the offensive caking on the outside of the yarn, 
from the fact that the yarn does remain in the size much longer than by 
any other process. The invention consists in softening the yarn after 
sizing and drying, by applying at the front of the machine two or more 
rollers working over fa other in pairs. The lower roller or rollers work 
in a trough, which is supplied with any softening mixture. The 
roller or rollers are worked by the friction of the bottom roller or rollers. 
The yarn passes over the top rollers, absorbing as much softening mix- 
ture as may be required. In the trough one or more steam pipes are 

to soften or melt the mixture. The rollers are coved with 
annel to carry mixture to the yarn. 
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“by a nut screwed on the pivot 
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2465. E. Lorp, Todmorden, “ Manufacture of certain fabrics.” —Dated 13th | formed on the lower surface of the bolt to mesh with the first when | vention consist of a square, oblong, or other suitably shaped box or bag 
September, 1870. 4 - v 4 the fastener is closed, and so form a rigid connection 6 sdindbed to tho deem, and boving the or aperture the door 

This consists in the manufacture of the tind ee woven meting Sete 6 OS ee 2 ee ee rattled by the Sor passing teas or packagne, This with the usual 
fabrics of the kinds known as Casting and R Looms for this pur- | wind when loosened by the shrinking of the woodwork. ee which opens for the pane letters. Attach this 
pose are provided with a crank shaft and a tappet shaft, and with two | 2440. J. Tiupestey, Willenhall, “‘Lifting latch bolts."—Dated 9th Septem- | 9” through the top of box, is a or lever, 
sets of treadles, one of which works above the centre of the tappets, and , 1870. to and working the striker of a gong which is attached on the outside of 
the other working when in gear below the centre. The first treadles are | The inventor makes the underside of the acting end or head of the | the letter-box, and _ the flap is raised for the ad- 
connected by the ordinary cords and straps to the top and the bottom | latch bolt of an angular figure, the lower edge on either side the head | Mission of letters the lever actuates striker and causes the to 
jacks. These jacks are very similar to thoee in ordinary use, but instead | being bevelled, so as to form an obtuse V-shaped bottom in cross section | £0und an alarm, the at the same time the flap. In 
of suspending each heald to one jack as usual, supplementary jacks are | to the latch bolt. Whether the lock or latch, having the improved latch | the centre of the letter-box a false bottum or a throttle-valve bottom is 
provided above and below. The jacks are connected to the supple- | bolt, be placed on a right or left-handed door, the underside of the head | fitted, actuated by a lever connected with the lip or flap. This bottom 
mentary jacks by the levers and links. The healds are united to the | of the latch bolt presents an incline to the staple, which incline on the | 18 8° at_when the = ae 2 © . valve is in a 
uprer and lower jacks by cords and straps, and as the treadles are raised | shutting of the door permits the said latch bolt to rise and engage with ical position, and when open in a — position, forming a false 
and lowered by the tappets, a positive up-and-down motion is imparted | the staple. In making a staple to be used with a latch bolt of this kind, | bottom. The letters when passed Pag mtg ag = sag me An 
tothe healds. The peculiar mode of connecting the healds to the jacks | the inventor forms a nearly semicircular piece near the middle of the | into this false bottom; when the fo rem a @ false bottom 
and supplementary jacks keeps them horizontal in their up-and-down | staple, and on either side the semicircular piece is a recess or ing o! g a vertical position, the letters e bottom of the re- 
motion. The elevators and depressors on the tappet plates are so shaped | a sufficient size to permit of the e of a latch bolt. A staple of this | ceptacle. 
that they may act equally well on either of the two sets of treadles, and | kind, when fixed either on a right or left-handed door, presents to the | 2451. A. Sro.ipine, Peterborough, ‘‘ Petroleum lamp.”—Dated 10th Septem- 
the bowl of the treadle is retained between the beads of the tappet, so | latch bolt an inclined surface over which the latch bolt passes as it enters ber, 1870. a é 
that the tappet opens and closes the shed positively. the staple. _ a a onpersees ‘4 oon ~~ —— ro apt ait 1 
246 nw, N D «Tri ines.” — - E i “ Cai m 8) e burner co of a small tube, having at the a an 
ae om New Lenton, ‘ Ticist lace machines.”—Dated 13th Sep- | 2444. W. R. Kinippie, Westminster-chambers, “ Caissons.”—Dated 9th Sep- o this tube fs braned e second tabs, to the lower part of which is brased 


This consists, First, in constructing the comb with projections at the 
outer ends of the blades to steady the ca Secondly, in selecting 
the warp threads by inclining them whilst they are on the 
bottoms, and are retained by the cairiages passing between them, and 
inserting jacks or interceptors whilst they are thus inclined. Thirdly, 
in constructing the jacks or interceptors so that each one is able to re- 
tain a thread in either of three spaces or [omer of the machine, viz., 
either resting on one side or the other of the head of the jack, which is 
two gates wide. or being held in the intermediate gate in the alit or 
notch which is formed in the head of the jack to retain it. 

2441. T. H. Buamires, Huddersfield, ‘‘ Carding wool.”—Dated 9th September, 
1870. 

This consists in the employment of a dified arrang it of the 
apparatus well known as the “* Scotch-feed-motion,” which comprises a 
pair of fluted rollers mounted on a carriage caused to travel to and fro 
in front of the doffer cylinder or the delivery end of the scribbler, to re- 
ceive the partially carded fibrous substance and lay it in regular layers 
upon a creeper or endless apron either straight or diagonal. Also in the 
employment immediately in front of this apparatus of rollers, in order 
to wind the partially carded substance in the soft state into a lap or roll 
of the breadth of the second or finishing engine ; and in the transferring 
of these rolls or laps to feed another carding engine the inventor places 
one or more rolls tugether, or side by side, to feed from, so as further to 
equalise the feed or supply of the wool or other fibrous substances. 
2446,{J. 1. Barnett, Kilburn, “‘ Twilled fabrics.”—Dated 9th September, 1870- 

Instead of making the twill in the fabric extend diagonally ina straight 
line from selvage to selvage of the fabric, the inventor causes it to con- 
verge or meet atacentral line equidistant from the two sides of the 
fabric. To cut out a garment the fabric must be folded down the central 
line and the two thicknesses cut out at the same time, as is usual. The 
twill on the two pieces will then converge, and an uniformity of appear- 
ance will be given to the corresponding parts of the garment.—Not pro- 
ceeded with. 

2449. F. Mriis and T. A. Scno.erietp, Heywood, “Ironing and goffering 
Sabrics.”—Dated 10th September, 1870. 

This relates to an apparatus consisting of a plate, the lower part of 
which is of the shape of an ordinary flat iron fer ironing fabrics, and the 
upper part is fluted like a goffering iron. To this plate is hinged a 
second plate, the lower part of which is fluted, and the upper part is pro- 
vided with a handle like that of an ordinary flat iron. When this apparatus 
is used for ironing the two plates are locked together by a catch, but 
when used for goffering the catch is unfastened to allow the upper plate 
to be opened on its hinge for admitting the fabric between the goffering 
flutes. 

2454. T. Westnorp, West India Dock-road, “ Muking lint.”—Dated 10th 
September, 1870. 

The object is to prepare raw fibrous material as it comes from a carding or 
scribbling machine to render it suitable for use as lint. For this purpose 
the inventor impregnates the fibrous material after it has been carded or 
scribbled with vegetable tar, and thus renders it antiseptic and disin- 
fectant. The fibres so prepared may be used in the loose state, or they 
may be made into sheets, which sheets should be secured to a backing of 
paper or waterproof material. In order to impregnate the fibrous 
material with vegetable tar, it is immersed in the tar in a boiling state, 
and the excess of tar is afterwards removed by subjecting it to hydraulic 
or other pressure, or fleeces of fibrous material from a carding or lapping 
machine may be passed into boiling tar and be withdrawn from the tar 
between rollers to remove the exceas. 

2462. T. N. Kinkuam, V. F. Ensom, and G. Srence, West Brompton, 
“ Washing and bleaching fibrous malerials.”—Dated 12th September, 
1870. 








This consists in providing a series of vats or receivers with perforated 
false bottoms, and connecting them by pipes, fitted with stop valves, to 
a direct-acting steam pump. 

2183. T. P. Youne and J. THomasson, Radcliffe, * Looms for weaving.” — 
Dated 15th September, 1870. 

This invention is more particularly applicable to the apparatus of such 
looms in which the pattern to be woven is formed through the medium 
of Jacquard apparatus, or ——_ the medium of endless tappets pre- 
viously arranged upona barrel, chain, or utherequivalent, the disposition 
of the cards of the Jacquard apparatus or other previously arran, 
pattern tappet bemg designed to act upon and place in position 
pendulum hooks, each of which is suspended from « vertical bar con- 
necting the top and bottom jacks giving motion to the healds, each hook 
having an independent action, and actuated so as to rise and fall through 
the medium of rising and falling knives, one being placed behind and 
the other in front of the suspended pendulum hooks, the up-and-down 
motions of which, and also the motion transmitted to the upper levers 
for closing the jacks, are obtained by means of a »ved cam, receiving 
a second motion from the crank shaft. The hooks, when in their 
normal position and not acted upon by the pattern cards or tappets, are 
forced outwards by springs into a position directly over the rising knife 
actuating the jacks giving motion to the bottom shed, but previously to 
the rising of this knife the traversing pattern cards or tappets have been 
brought into —_ and forced, according to the shed required, such of 
the suspended pendulum hooks out from their normal Fy oscan into a 
position that will admit of their being taken or carried down by the 
descending knife on the opposite side. The upward and downward 
motion of the two knives at this time act upon their respective hooks 
and give, —— the medium of the jacks, the necessary rise an 
fall to the healds for shedding, according to the pattern under manu- 
facture, simultaneous with which the pattern cards or tappets effect 
their change for the next shed, the suspended hooks being brought 
intoJtheir,normal position, and the shed closed by means of the top 
closing levers before mentioned acting upon the ends of the jacks. 


. _ Class 4.—AGRICULTURE. 
Including Agricultural ~—- _ Implements, Flour 
» XC. 
2422. W. S1tcock, Warrington, ‘‘ Screen-wire for dressing grain.”—Dated 
8th September, 1870. 
‘ The inventor,weaves screen-wires with a warp of not less size than No.19 
gauge wire, and with a weft of No.18 gauge wire, both wires being prefer- 
ably square, having six or seven wires to the inch in the warp, and a like 
number in the weft. In weaving this improved wire web the inventor 
catries the warp alternately two over and two under the warp ; 
or it may be under two and over one, or three over and three under, or 


two over and three under, or any other arrangement, except one over. 


and one under. The wires of the warp and weft, being erably square, 
present a number of right angles, the edges of which form a cu' or 
rasping surface, in either case of a length equal to two or more meshes 
when taken across the web, in which direction the wire acts on the 
grain. 





f Class 5.-BUILDING, = " 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2428. 3 ~~ Cockermouth, ‘‘ Window sash fasteners.”—Dated 7th Sep- 
tember, 0. 

The inventor makes the lower part or stem of the knob handle of the 
fastener in the form of a fork, the two legs of which are received and slide 
in slots made longitudinally in the bolt. One leg passes completely 
through and projects from the under side of the bolt, for the purpose of 
locking the latter in position by engaging in an inclined recess or catch 
provided on each plate of the fastener at cither extremity of the course 
or quadrant described by the free end of the latch or bolt. The locking 
of the latter in the closed ition is effected by sliding forward the 
knob handle, the two links of the latter trave: their slots, until the 
projecting leg engages in the recess m catch provided on the front or lower 
sash plate, whereby the bolt is secured and cannot be thrown back until 
released by sliding back the knob handle. The second catch is placed 
on the upper sash = to retain the bolt when in the open position. 
The inventor also pivots the bolt on a pin riveted or fixed to the u 
sash plate, on which the bolt isffree to turn, and on which it is secured 
a washer on & square shoulder 
¢ the atch plate, oF 
on , Or 

being 





interposed to prevent the nut ‘ing by 
He further Wises a series of teeth or serrations 


that; on the lower sash, a corresponding serrated surface 





tember, 1870. 

The inventor supports a caisson, or an open framework suitable for 
forming a bridge, in such mauner that it may readily be slid endwise 
into er out of a covered recess on one side of the entrance, so as when 
thus drawn back to be out of the way ; or for bridges of large spans 
the framework may be divided into two sections, each half being drawn 
into a chamber on either side of the opening. The caisson is arranged 
to be carried on rollers or trollies to run along rails laid across the bed 
of the entrance, and in order that the weight upon these rollers may not 
be too great, the inventor provides the m with air chambers below 
the low-water level, so that the weight may be reduced to any extent 
desired. Caissons thus made, capable of sliding readily into and out of a 
recess'at the side of an entrance toadock or harbour, may, when they have 
been moved into pusition across an entrance, be, if desired, wedged or 
keyed against] stop faces by means of cam levers, screws, or otherwise. 
This caisson is formed so that it may be readily disconnected, unballasted, 
and floated away for repairs. 

2460. A. a Newgate-street, “Wet and dry closets."—Dated 12th Sep- 
tender, 1870. 

This consists in the construction of water-closets for separating soil 
with a movable soil pipe worked by seat or other arrangement, and with 
cistern apparatus fo! ing waste of water provided with valves and 
self-closing cocks. 


2466. G. Wetis, North-street, ‘‘Ground screws.”—Dated 13th September, 
1870. 





This consists in screwing the disc or flange on to the tapering plug or 
solid portion of the screw at the end of the piles, so that the circular 
disc or flange requires no pin, bolt, or other fastening, and cannot turn on 
the pile or become loose when being screwed into the ground, as the 
tightness of the —— is in direct proportion to the resistance offered to 
the passage of the pile. By this means various diameters of flanges or 
discs may be used on one pile. 


2473. J. Lance, Lyneham, ** Fireplaces or stoves.”—Dated 14th September, 


1870. 
This consists in fitting behind the —- part of the front plate of the 
stove a vertical iron or other plate which is free to be drawn down so as 
to reach the hearth. This plate should be divided horizontally into two 
or more plates which overlap each other, so that when they are rai 
they may not occupy much room in a vertical sense. The movable plates 
are provided with counterweights attached to them by chains or wire 
ropes age J over pulleys. One of the plates has a a or other device 
by which it is moved down or up. In drawing this plate down, when it 
gets about half way, projections on it catch corresponding projecti on 
the other plate, so that the second plate begins to move. The projections 
should be such as to leave no openings between the plates for air to 

in. When the fire is burningand it is desired to put it out for the night, 
or at any other time, or if the chimney should happen to catch fire, it is 
only necessary to draw down the plates until the lower one reaches the 
hearth, all draught or supply of air to the chimney will thus be stopped, 
and the fire, no matter how fierce, will be exti: ed. If, on the other 
hand, it is desired to revive a dull fire, the first plate is drawn down to 
about = level of the fire-bars, a better draught through the fire is thus 
cause: 








: Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Coast Defence, Gun Carriages, &c. 
2463. G. O. Kinne, Harford, U.S&., “‘ Operating the Gatling gun.”—Dated 

12th September, 1870. 

The object is to give to the Gatling and other repeating field guns of a 
similar character reciprocating motion in the on of their axis while 
in the act of discharging projectiles. For this purpose the block carrying 
the bearings for the trunnions is mounted on a centre pin, and fitted to 
the spindle which works the plungers for discharging the gun. e 
rotary motion of the spindle which effects the discharge of the gun is used 
to obtain the desired reciprocating motion while the gun is firing. 

2474. L. W. BroapDwe..i, Vienna, “ Supplying mitrailleuses with car- 
tridges.”—Dated 14th September, 1870. 

This ists of acircul lving cartridge holder provided with parti- 
tions for keeping each column of cartridges in a division of their own, and 
from which they are taken by the charge chambers of the barrels in succes- 
sion as they arrive under the opening in a stationary bottom plate of the 
holder. The cartridges are in the divisions one above the other, 
and the rim of each alternate one rests upon the body of the others next 
them ; by this means they lie in a zig-zag manner, and therefore assume 
and maintain a horizontal position, so that as they descend to the bottom 
of the division each one is in position to be caught by the charge 
chambers of the barrels as they come round. A weight in each division 
is caused to bear upon and slide down a groove provided for it, so that it 
follows the cartridges and prevents them sticking or becoming choked in 
the divisions. The divisions are arranged round a central tube which 
forms a socket for dropping on to the pin or stud of a table or plate over 

e e chambers. e table is recessed for a projection on the 
bottom plate > drop into to insure the hole in the bottom plate coming 

ly over the i 
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Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, &c. 

2431. M. Lawson, Leeds, “‘ Wearing apparel.”—Dated 8th September, 1870. 

This relates to the measurement of the body previous to the manu- 
fazture of apparel. The inventor divides the portion of the body to be 
measured into sections correspon with the anatomical prominences. 
At each sectional point he places a plumb line, which may be dropped 
from the la: it anatomi: prominence in the section. e then mea- 
sures from the plumb line to various in the section, and obtains 
therefrom the exact profile. Having thus obtained the required dimen- 
sions, he marks out the vertical sectional lines on paper, and calls them 
profile lines. He then in' them transversely by one or more lines, 
called the lines of intersection. All the dimensions are marked which 
have been previously taken from the plumb line, and the lines of forma- 
tion are then readily described. This be’ done the patterns are pre- 

and placed on the material to be operated upon. It will then be 
‘ound that the forms contained in each section by adjustment fit each 
other in such a manner that many of the joinings hitherto necessary are 
entirely with. 
2432. W. Coven and T. Cuiip, Leeds, “ Tilting barrels.”—Dated 8th 
September, 1870. 

On a screw of suitable diameter and length the inventors fit a hand 
wheel provided with a thread as asa nut, a as to work 
thereon. On the screw, so as to slide pepe Oi provided a hollow shaft 
or tube of vy required length, one end of whiehis 80 as to work 
against ‘the face of the boss on the hand wheel. One end of both screw 
and tube is forked and pointed, or made of any other convenient form, 
for the purpose of forming a point of abutment or attachment. The 

1 on the quantree, or other support, in the usual way, 
one of,the forked ends is placed on the top of the barrel near the front, 
and the other forked end against the ceiling or some other suitable part 
or projection.— Not proceeded with. 
ons Ke.uett, Wyke, Yorkshire, ‘* Door knobs.”—Dated 9th September, 

The inventor uses the _ vate having a screw 

a 


8q) thread 
cut on the angles which screws into pped hole in the knob or handle, 
In the spindle end of the knob 1 inventor cuts or forms a dovetail slot 


from one side of the spindle ho! ‘h to the outer in order to 
receive a collar or stop-piece. One end of this collar is square or straight, 
so as to fit against any of the sides of the dle, and other end is 


formed to a curve tly projecting above the outer surface of the knob 
end, and has a groove fenodl thane A collar 

over this end of the knob, ha an inward proj 

incline or curved wi made to fit the groove in the cotter, so that 


against it in 

and en eee e cotter will be reli 
Sstean ie may turn in the knob or bush. sea 
2448. H. Tristram and E. G. Leeman, Liverpool, ‘ Letter boxes and bags.” 
—Dated 10th September, 1870. 
kage constructed according to this in- 





another tube. In the centre of the tubing below the burner there isa 
copper or brass rod fixed at the bottom to the vessel containing the fluid 


downwards, there , 

used as a gas collector or reservoir.—Not proceeded with. 

2455. G. HarpMAN and 8. Simkins, Wolverhampton, “Sad iron"handles.” 
—Dated 10th September, 1870. 

The grip parts of the handles are made in halves, the halves of tke 
grip when ght togeth bling an ord: grip To each end 
of each half grip a curved side bar is connected, each pair of the side 
bars being jointed together near their lower ends. The extreme ends of 
the jointed bars are hooked outwards. When the balf grips of the handle 
are brought together the hooked lower ends of each pair are separated 
from one another, and when the half grips are moved from one another 
the hooked lower ends approach one another.--Not proceeded with. 

2468. E. L. Parker, Birmingham, “ Brace fastenings.”—Dated 13th Sep- 
tember, 1870. 

On the lower part of the body or frame of the fastening, and made in 
one piece therewith, is a projecting in the same plane as the body 
orframe. In this bm are two symmetrical perforations, which together 
form an opening of an oblong figure with a bar down its middle. This 

is narrow at its upper part, and enlarges to a nearly circular figure at 
its middle, and contracts at the lower part, the lower part, however, 
being much broader than the upper part. On the upper edge of the tab 
plate at the brace fastenings are two spring arms, the upper ends of which 
are curved out of the plane of the tab plate, and folded or doubled so as 
to form two hooks, the open inner sides of which ure presented to 
other. The ends of these hooks are situated at such a distance apart, that 
when they are introduced into the orations or openings in the body 
or frame of the fastening they ly pass the upper narrow part of the 
bar, and clip or embrace the enlarged or circular part of the bar.— Not 
proceedet with. 
2477. J. E. Darton, Brooklyn, U.S., “‘ Garment fastener.”—Dated 14th Sep- 

tember, 1870. 

This consists of a bar hinged to a plate or strap attached to one side or 
edge of the garment or other article to be fastened, and provided with a 
bent tongue on its inner side or face in combination with a perforated 
plate or strap attached to the other side or edge of the garment or other 
article. To close such fastening the bent tungue of the hinged bar is 
— through the perforated plate by shutting down or closing the 

inged bar when a perfect lock of the plates is effected, and every 
security is afforded aguinst the dental op ig of the fastening.—Not 
with. 








2479. S. Roure, Mildenhail, ‘‘ Harmoniums.”—Dated 14th‘ September, 
1870. 


This invention is designed to facilitate the study and practice of sing- 
ing songs. It is proposed for each person to accompany himself, 
playing with one hand on the harmonium in his own particular part in 
the song, to effect which the inventor makes theharmonium with four 
sides, each side being fitted with a key-board of two octaves of keys, 
except the treble, which has five, making together eleven octaves. There- 
fore the treble can be played alone, as a common harmonium without the 
other key-boards. 

2480. A. LiversTONE and 8. SoLtomons, Spitalfields, “‘Manufacture of hats.” 
—Dated 14th September, 1870. 

The inventwrs pro; to make hats wholly horsehair, either of its 
natural colour or dyed of any desired colour, the horsehair to be woven 
in the usual way. By these means they disp with the ity for 
usin; fos mand or body to support the cover in its —— shape, 
the Lecochelr being sufficiently stiff for that ee, it being simpl: 
lock made of the desired 





necessary to block the horsehair cover on a bi 
shape.—Not proceeded with. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

2435. E. S. Sourusy, Shotts, N.B., ‘‘ Distilling mineral oils.”—Dated 8th 

September, 1870. 

This consists, First, in using three or more stills or vessels connected 
by pipes, so that the oil may be transferred from one to the other. A 
Himited range of temperature is applied to each veasel, and the ranges of 
temperature are successively higher in the vessels into which the oil or 
hers en is successively transferred. The invention consists further in 
connecting to the bottom of the first or coolest still or vessel a vessel 
which is not heated, and in which watery and other impurities may 
settle down from the oil, and from which they may be drawn off before 
ebullition, and heat currents cause them to be retained pension, 
and to be carried forward to the succeeding stills or vessels, in which their 
deposition would injure the apparatus. 

2458. H. F. Howe t, St. Catherines, Canada, “ Distilling petroleum.”— 

Dated 12th September, 1871, 

The inventor claims, First, the useof one, two, or a series of condensers 
or dividers for densing and cullecting diff qualiti hth 
distilled from crude pete oils, Secondly, the use of u still con- 
structed and the inside of a boiler for the purpose of distilling 
petroleum oils. irdly, the use of a vacuum in the still. Fourthly, 
atomising or destroying the molecular condition of the oil by a jet or jets 
of steam, which are made to strike or impinge against the stream of oil 
as it enters the still. 

2464. G. Batpock, T. J. Denne, and A. HeutscHet, Islington, “‘ Heliogra- 

phic printing.” —Dated 13th September, 1870. 

This co in an improved method of pre; caseine or curd of 
milk for subsequent use in the formation of casting Siesta, petating 
bl and preparing the surfaces of paper. The inventors take mil 
whi become sour and set by keeping separate from it the 
and other extractive matters by the following process :—The milk is 
churned when sour and set by natural causes and put into « bag and al- 
lowed to drain for about twenty-four hours; boiling water is then poured 
on it, and it is subjected to a squ . After this the best re- 

it is obtained by pouring water at about half boiling temperature on it. 

It is again squeezed and allowed to stand until it has cooled down, and 

then washed well in clear cold water with continuous squi to re- 

move all the grease and milk they can. When dry the residuum es 
hard and granular, and is the su ce or caseine which is the object of 
one invention. 

2469. H. Deacon, Widnes, “‘ Manufacture of chlorine.”—Dated 13th Sep- 


tember, 1870. 

This consists in the employment of a column or tower, or a number of 
columns or towers connected  gpwend in a series and made of iron or 
brickwork, or of both, filled with some active reagent or with tiles, 
bricks, or pieces of burnt clay, or other suitable material, soaked with a 

-. ougt ba —— = towers a heated mix- 
ic air, 
sped frm te 











whereby chlorine is produced hydrochlurio acid gaa. 
to pass, where eric gas. 
oe ae ES 
or flues, for ven or of 

or regulating the heat as the clroumstanses of the manufacture re- 


q 
2470. T. Rout.epce, Sunderland, ‘‘ Treating flbrous material.” —Dated 13th 


, 1870. 

This consists, am, Snetente Be Biull to, tee te caused in 

the ee of — grass as er fibrous substances, by the - 

yymen' acontinuous system washing or rinsing drostatic 

x lat Secondly, in adapting the same system to the process uf 
grass and other fi 8 substances, 

wa a Deacon, Widnes, ‘‘ Bleaching powder.”—Dated 14th September, 


This relates to the manufacture of bleaching powder by the use of 

chlorine when diluted with inert gases. This invention consists in so 
and working an 3} in which lime is ex: to diluted 
that the gases con’ most chlorine shall always pass over 

the lime which has already absor tho Saath Ghlasinn, ohlidt tien anand 

ne rene Ge Seer ae 

viz., when the lime has absorbed some chlorine, and its avidity to absorb 
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more is diminished, such gases only are to be ited to it as yield 
chlorine with the greatest e1se; when the chlorine becomes largely 
diluted, and the absorption of chlorine from the mass of gases becomes 
more difficult, lime only that possesses the absorbing power with the 
strongest avidity is presented to it. The inventor urranges layers of 
8 lime in a series of chambers or shelves, the gases entering at one 
end of the series and passing over every surface of lime in succession 
until it issues at the end of the series. 

2478. J. B. Spence, Manchester, “ Manufacture of alum.”—Dated 14th 


September, 1870. 

e i ti d the of soda alum at such a high density 
that the whole becomes, on cooling, converted into a pasty amorphous 
condition free from liquid, which mass, after a time, assumes the 
crystalline condition. By this means he obtains a greater production of 

stals than by allowing the alum to crystallise from a solution of the 
salt of a lower specific gravity.—Not proceeded with. 


Class 9.-ELECTRICITY. 
Class 10.—MISC Us. 


ELLANEO : 
Including all patents not found under the preceding heads, 
2389. W. C. 8. Percy, Manchester,“‘Preparing clay.”—Dated 2nd September, 
0. 


Jatt 





This consists in tempering and preparing clay by the use of a hollow 
mill shaft with numerous holes through it to admit or distribute 
steam among the clay or other material when in operation. The inventor 
also uses a revolving flange, fitted at the bottom outside a perforated pug 
mill to receive the screened clay as it falls upon the flange ; a scraper or 
doctor is fitted above it to remove the clay. He alsouses a chamber fitted 
to the bottom of a pug mill, provided with numerous perforations through 
the bottom plate. There is a recess in the chamber to receive the stones. 
To the shaft is fitted a revolving scraper to force the clay through the 
—— into a chamber, and on the same shaft are agitators which 
‘orce the screened clay through dies or into moulds or other machinery. 
—Not proceeded with. 
391. E. Seyp, Princes-street, “‘ Preserving plaisters.” —Dated 2nd September, 
1870. 


This consists in covering and preserving medical and other plaisters with 
fabrics made from cotton or flax or other fibres in the ordinary manner. 
2415. G. H. Mévters, New York, U.S., “Cutting sugar loaf.”—Dated 5th 

September, 1870. a 

This consists in the empluyment of two machines, one for dividing the 
loaves into discs, and the other for clipping the discs into bars, and the 
latter into cubes, The first consists of a series of rotary saws, set side by 
side upon the same shaft at suitable distances apart, and in the connec- 
tion therewith of a self-balancing cradle, in which the sugar is secured by 
notched pawls. The loaf in the cradle is by the weight on the latter 
gradually forced against the saws and cut by thesame. After the sugar 
has been cut into the discs the cradle is swung forward to be emptied 
and refilled, and is, while in the forward position, held off the saws by 
weighted catches that are connected witha treadle. The treadle releases 
the cradle after a new loaf to be cut has been secured in the same. The 
other machine consists of four sets orseries of saws or cutters, the upper 
pair serving to cut the discs into prismatic bars, which are subdivided 
into blocks by the lower pair. upper cutters are circular, aud are 
mounted at suitable distances apart upon rotary drums that revolve in 
the same direction, the one whose cutting edge moves upward ae 

uicker than the other, to prevent the disc uf sugar from being dragge: 
through by the feed rollers without being cut. The lower set of cutters 
consists of knives fitted longitudinally upon a pair of parallel rotary 
drums, and serves to clip the bars of sugar into small blocks. Thus the 
sugar is without any waste whatever (the sugar dust being collected in 
proper receptacles) reduced to blocks of suitable size from loaves or 
pieces of any shape. 

2421. D. Payne, Atley, “‘ Printina machinery.”—Dated 6th September, 1870. 

This relates to machines driven by what is known as the mangle mo- 
tion ; and the invention consists in the application of a differential mo- 
tion patented by the same inventor the 7th September, 1867, No. 2537, 
for driving such machines, so as to produce a quicker movement of the 
table and cylinders in the intermediate part of the stroke and a slower 
motion at the ends, and so accelerate the speed of the machine without 
increasing the velocity at the ends of the stroke. The invention further 
consists in applying, when the table is driven by ordinary crank motion, 
the differential motion intermediately between the first motion and the 
tape driver for regulating and adjusting the surface speed of the delivery 
tapes to the surface speed of the impression cylinders and the reciprocat- 
ing table, so as to effect a proper withdrawal of the printed material from 
the machine as required. 

2426. C. W. Mor.ey, Clifton-road East, “Gas burners.”—Deted 7th Sep- 
tember, 1870. 

This consists in the application to gas burners of a rack fitted to a 
pinion wire, so that by means of a movable key a ball, attached to and 
movable by the rack, may be at pleasure raised or lowered, and thus the 

ponies through the neck or inlet into the burner chamber, and 
fnal ly through the outlet, may be increared or decreased fur any re- 
quired pressure and illumination power without moving the burner or 
altering the position of the flame, and also locked off to prevent the use 
of the gas by unautho persons. This is also facilitated by « cavity 
bemg tapered to a small hole or inlet, gradually widening into another 
cavity or tube leading to a chamber. from which the gas passes through 
a quantity of holes in a partition placed in a cross direction to the inlet, 
and into a second ber, and thence througha _—_ of gauze of aconvex 
shape into a third chamber of a mini width of seven-sixteenths of 
inch at its narrowest part, into which the outlet is fitted. 
2427. W. W. Dunn, San Francisco, *‘ Manufacturing type.”--Dated 7th Sep- 

tember, 1870. 

This relates to machinery for the above purpose, the chief points of 
which are as follows :—The plunger has a vertical reciprocating motion 
imparted to it. Its sectional area is such, and its length of stroke is so 
adjusted that in d ding it will displ just enough metal toform 
one type and force it through one passage, and up through another passage, 
raising the cylindrical valve and discharging through the nipple to a car- 
rier or spider and the mould. When the plunger begins its upward 
stroke the valve will be immediately forced downward by a spring closing 
the passage to the nipple. Increasing the length of stroke of the 
plunger will compensate for leakage. 

2433. W. C. ALLIsoNn, Philadelphia, U.S., “Couplings.”—Dated 8th Septem- 








This relates to couplings in which tapering or vanishing screw threads 
on the ends of the tubes, pipes, rods, or shafting, to be coupled together, 
are combined with a socket having internal vanishing and tapering 
screw threads corresponding to those on the tubes or rods to be coupled, 
whereby a more perfect junction is obtained than has been accomplished 
by screw couplings. 

2434. T. T. Prosser, Chicago, U.S., ‘‘Tube expander and cutter.”—Dated 8th 
September, 1870. 

This consists in making the part of the mandril or spindle of the tool 
which enters the tube of a cylindrical form, a little less in diameter than 
the inside of the smallest tube within which it is required to act, and 
having two segmental —_ of the spindle cut away on exactly opposite 
sides from near the point where a short cylindrical part is left to, say, 
6in. or 8in. back, with two dovetails or inverted rebate-edged grooves cut 
down the centre web thus left, and made deepest towards the point, but 
parallel in width along the edges and on the sole, sufficiently long for 
the centre part of the web left along the bottom of the grooves, tu form 
or give the wedge or double ‘inclined plane action to the expanding and 
abrading rollers, pulleys, or wheels, and cutter of the tool. Three or 
more screw holes or other recesses are formed at equal distances apart 
round the circumference of the cylindrical point of the spirals left in 
front of the slots for the insertion of various heights of case- e! 
Dearing studs, so as to make it fit and work steadily in the particular size 
of tube it is to operate on.—Not proceeded with. 

2447. W. B. Turner, G. Grey, and R. Brypon, Whitehaven, “ Mine 
hoisting machinery.” —Dated 10th September, 1870. 

Two boxes containing springs of india-rubber or steel are secured one 
on each side of the cage or hoist box, and the spindles of the two springs 
are connected together by a crosshead, to which the winding rope or 
chain is attached. The head is also ted by two links with 
arms on two cross shafts having bearings in the cage or hoist box; and 
there is a pawl at each end of the two crossshafts, which are brought 
into ratchet teeth formed in plates extending the entire length, and 





to the outside of each guide for the cage, when the springs ex- 
pand sufficiently owing to the or disconnection of the winding 
or chain. 
2430. J. W. Ruopes, Manchester, ‘ Tobacco pipes” —Dated 10th September, 
1870. 


suction passage to be extended 
it a brush or cleaner can be easily 

at the bowl by a 
can be worked by the 


The inventor causes the ordinar 
through the bowl of the pipe, so 
through when ‘ired, and covers this 
spring valve in connection with a lever, whi 





tinger so as to open the valve when desired or when smoking, and at the 
bottom of the bow] there is another leading to the s' it suc- 
tion passage. When the valve is pipe can be smoked in the 
ordinary way, and the nicotine falls the upper tube into'the lower, 
but before it is allowed to accumulate to an unpleasant or deleterious 


extent the valve is opened.—Not proceeded with. 
2456. H. Farrpanks, St. Johnsbury, U.S., “ Weighing machines.”—Dated 


10th September, 1870. 
The inventor claims a poise slider moved in a path it of the 
scale beam, but parallel to its position previous to its weighing motion, 


and so connected with the poise that the force exerted acts in a line 
directly towards or from the supporting knife edge of the beam. 
Secondly, a hook bar connecting the poise-moving mechanism with the 
poise, and arranged so as to be readily disconnected in order that the 
scale may be used in the ordinary way. ‘Thirdly, extending the connec- 
tion through or past the poise, so as to reduce the angular motion without 
extending the mechanism. Fourthly, a preparatory stop mechanism 
controlled by the position of the poise upon the freely tilting beam. 
Fifthly, making the preparatory stop adjustable, so as to v: the point , 
from which registering commences. oe using the weighing motion 
of the scale to release a weighing stop, which on being released stops the 
mechanism irrespective of the position of the beam thereafter. These 
claims are given because a description of the mechanism would occupy 
too much space. 

2457. A. Mason, Boston, U.S., “Making paper bags.”—Dated 12th Septem- 

ber, 1870. 

The inventor provides a frame made of suitable materal and dimen- | 
sions, in the sides of which all the rollers and shafts have their bearings. | 
At one end of this frame is the roller on which the paper to be made into 
bags is rolled. The paper is carried around the roller between it and the | 
paste-box which is fastened in the side of the frame. In this box is a 
shaft with a pasting wheel fastened on it, which shaft is turned by a band 
around pulleys on the ends of the shaft and another shaft or roller when | 
the paper is carried forward, thereby turning the last-mentioned 
shaft or roller. The pasting wheel in this manner distributes the paste on | 
the edge of the paper, and it may be moved to any point in the shaft 
according to the size of the bags being made. The paper being thus car- 
ried around and over the roller, and its edge pasted, is brought in between 
two rollers, one of which is fastened in the centre of its shaft. These 
rollers carry the paper forward over the knife which moves on a slightly | 
inclined plane in slots in the side of the frame, and is operated by a cam 
wheel on the main driving shaft. This wheel lifts a lever fastened to a 
rocking shaft whereon the knife is secured by means of, other levers, so 
that when the first-mentioned lever is lifted or raised by the cam wheel 
the knife will move backward in the aforesaid slots. 
fastened to and under the rocking shaft lever and in the side of the | 
frame, moves the knife forward again into its proper place.—.Not pro- | 
ceeded with. | 
2471. R. Tompson, Hoxton, “ Cutting dovetail mortices."—Dated 14th 
September, 1870. 

This consists in cutting dovetail mortices in one or a series of boards by 
means of a rotary cutter mounted upon a slide; also in cutting dovetail 
pins or tenons by means of a rotary cutter mounted upon an adjustable 
slide ; also in cutting blind dovetails by means of a ro cutter; and | 
also in constructing the rotary cutter with a lip or return cutting edge. 
2472. T. Onton, Loughborough, “‘ Measuring flow of liquids.”—Dated 14th 

September, 1870. 

The inventor employs a cylindrical case with closed ends. Within this 
cylindrical case is applied another cylinder working closely with the ends 
of it, but so as to leave an annular space between the outer surface of the 
inner cylinder and the inner surface of the outer cylinder or case. The 
inner cylinder is applied to a shaft supported on bearings in the case, to | 
enable it to revolve truly therein. The outer case is provided with abut- | 
ments on opposite sides of the annular space referred to, and extending | 
from its inner surface to the outer surface of the inner«ylinder. There 
are ages to the interior of the outer case, one near each abutment, to 
conduct the liquid to be measured, whilst there is a separate e on | 
the opposite side of each abutment, to conduct away the liquid after | 
measurement. The inner cylinder is B sag ons with four sliding plates, | 
which act as pistuns, and are controlled in their motion so as in the rota- | 
tion of the inner cylinder to pass within the periphery thereof at the 
time they are passing the abutmeuts, and then they project across the 
annular space in the intervening parts.—Not proceeded with. 

2475. J. H. GLew and 8. H. Lewis, Newington-causeway, ‘‘ Shoemaker's 
bench.” —Dated 14th September, 1870. | 

On an ordinary stationary bench or table a bed plate is fixed, having at | 
the topa vertical flange, on which is placed a band or ring, which can 
revolve easily and steadily and be prevented from rising by a cover fixed 
by screws to the flange. On the outside of the band there is a lug or 
bracket, to which is hinged a plate, which can be vertical, angular, or 
resting horizontally on the top of the cover, and turned with the haud to | 
and fro as required. To this plate is fixed asecond plate, ing at on 
part a block holding a reversible toe bearing for the last, and at another 

a bracket, to which is jointed a lever having a round pin or flat | 
older for the heel end of the last, the lever being capable of being adjusted | 
to all sizes of lasts by a screw and nut in a milled wheel, and on the screw | 
there is a tube and spring for preventing too great rigidity, the elastic | 
force of the spring being regulated by a nut; the hinged plate has at the 
bottom a hollow angular boss, which fits a recess in the cover to keep the | 
parts steady when the plate is horizontal, and between the plate and 
cover there is an india-rubber or Jeather washer to prevent jarring when 
the work is hammered.—Not proceeded with. 
2481. G. Roruine, Cromwell-terrace, London, ‘* Self-indicating thermometers.” | 
—Dated 14th September, 1870. 

This consists in making thermometers self-indicating by using a tube | 
of glass of any desired length in a flattened coil shape, giving four layers | 
more or less, of tube, the end being sealed or closed, and the top or other | 
end open, such cvil being formed round a fiat or other shaped piece of 
wood or other convenient muterial as a scale marked with degrees to 
notify the amount of heat at which the apparatus will balance. The 
inner coil or part is filled with spirit, which occupies the sealed end, and 
fills about three-fourths of the coil, or the upper layer or layers. Mercury 











the space in the under or last layer. 


or scale is affixed a movable balance indicator, which can be fixed or set 
to any desired degrees on the scale. On the bottom, sides,or top are 
affixed two metal studs, pins, or plates. The scale or centre and coil are so | 
balanced and mounted by the axes on a suitable stand, that when the 
spirit is affected by the temperature the mercury is, moved, and the 
ce is altered.—Not proceeded with. 
2484. J. J. Evstaceand J. \B. Spearine, Cork, *‘ Railway spittoons.”— 
Dated 15th September, 1870. | 
This consists in constructing spittoons so that they by a rotary or oscil- | 
latory motiun may be brought into a position for use, or removing | 
them from that position.—Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE PRELIMINARY MEETING OF THE IRON TRADE: The prices 
adopted—THE BUSINESS IN THE OPEN MARKET- THE TRANS- 
ACTIONS IN PIG AND FINISHED IRON — THE FoRTHCOMING 
VISIT OF THE IRON AND STEEL INSTITUTE—COAL—THE GENERAL 
INDUSTRIES: Zhe various branches specitied—FAILURE OF AN 
AMMUNITION FIRM—DEATH OF Mr. THOS. WaLKER LocaL 
COMPANIES — SEWAGE DIFFICULTIES IN BIRMINGHAM AND 
COVENTRY. 

Tue Lady Day Preliminary Meeting has been held this (Thurs- 
day) afternoon. As had been expected, the Association resolved 
to readopt for the ensuing quarter the list prices which have 
ruled since November 1869, That list is:—Marked common 
bars at the works, £8; best bars, £9; sheets, £9 10s. ; doubles, £11; 
nail sheets, £9; latten, £12 10s.; boiler plates, £9 10s.; rods, £8 ; 
hoops, £9 ; gas strip, £8 10s.; and all other sorts in proportion. 

When this, which was the chief business of the meeting, was 
disposed of, some legislative matters were touched upon by the 
committee of the Association, and steps were taken to facilitate 
the ements in connection with the visit which the Iron and 
Steel Institute of Great Britain will pay to this district in the 
ensuing summer, in obedience to the wish of the South Stafford- 
shire iron trade, and in accordance with the resolution which the 
Institute came to in London on Tuesday. 

In the open market negotiations were conducted with more free- 
dom, when it was known what decision the Preliminary Meeting 
had come to, than disti 
which attended the gathering in Wolverhampton yesterday. It 
was true that no very large t of busi was transacted, 
still as there is no doubt now overhanging the question of prices, 
the proprietors of the mills and forges a what they have to 
demand from their customers, and therefore what prices they can 
afford to give for pig iron. Hence the vendors of pig iron were 
received by the consumers of that article with coyness ; and 
some sales were booked, whilst encouragement was held out that 

her bargaining might be looked for in the eusuing few days. 

The prices of pigs keep up tolerably well, and they are very firm 
for first qualities produced out of this district, At the same time, 
seeing that reliable pigs made in South Staffordshire can now be 
had at £3 12s. 6d., the quotations are lower than they ought to 
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| now taken by the London murket, being produced there. 


tinguished the meeting here last week, or | 


reported last week. Prices generally were firmer. Still very few 
firms are getting the list rates. The sheet mills keep best off for 
orjers. Best smithy bars are nevertheless in good request, and a 
leading house is now working full time chiefly in this department. 
Other firms are generally doing more than at the date of my last. 
“If,” is the general remark, ‘we can only get quietude in Paris 
we should soon be all again in excellent work.” 

The collieries are fairly occupied, and prices rule strong. 

Outside the iron mills, taking the district as a whole, perhaps 
slightly more than an average trade is being done. There are 


| evidences of a gradual, steady return of healthiness in the demand 


of the country generally. This is seen in nothing so much as in 
the requests reaching the firms who are engaged in the turning 


| out of the thousand and one metal goods having domestic uses. 


Hardly anything is now being done in such work at the esta- 
bli-hments on account of the French Government. 

The inquiries are best in respect of the home market ; still the 
States, with Canada and South America, are not bad customers. 
India is quiet. Australia is perceptibly better, and certain of the 
German markets and a few of our customers in the North of 
France are again purchasing. As to the last named, however, 
much caution is displayed by firms here fearing a financial collapse 
and as the month closes the orders are being stopped until matters 
assume a different aspect in Paris and the chief provincial towns. 
The London trade is better than it wasa month ago. In some 
departments the prospects there are quite fair. The chief manu- 
facturing towns are purchasing steadily, and the rural districts 
cannot be complained of. Nor are accounts difficult to collect. 
Altogether the first quarter is closing steadily, with encouraging 
rospects as to the future. The machinists are fairly off; and the 
agricultural demand is brisk. 

The heavy founders are moderately occupied. Water mains are 
not busy, but they are steady and promise activity. Gaswork is 
in better request. The gasometer, and the roofing. and the bridge 
and girder builders, are not deficient of o:ders, and certain of 
them are busy. The roll turners and the makers of ironworks, 
machinery keep well employed. 

Edge tools are now well to do, The South American and the 
West Indian, together with the East Indian and the Canadian 
markets being good customers. The iron braziers are fairly off. 
In some branches they are quite busy. All galvanised goods 
are in good demand, Home and export orders are alike fair. The 
galvanisers generally, whether of sheets or of constructed wares, 
cannot fairly complain. 

Japauners and tin-plate workers are not occupied so much upon 
work to supply the p on their shelves taken up by goods that 
have had to be sent out of the French Government orders, 
although there are some establishments who are doing not a little 
of that kind of work. This is seen in the fact that some makers 
who have done hardly anything to meet the requiremeuts of the 
French armies, are as well off for tin goods in particular as are 
those who have been busy upon the French contracts. Japan 
season wares are in fair request, but too much must nut be made 
of the toilet demand, not a few of the best goods of this class, not 
Hollow- 
ware founders are mostly in more thao steady trade, and the 
prospects are decidedly brightening both as to fittings and 
enamelled and tinned culinary goods. 

Builders’ ironmongery is better, both as to malleable castings 
and forged and stamped goods. Bolts are still in demand for 
South America, aud telegraph castings are improving. 

Locks are improved in the cheaper classes, and the best qualities 


© | are better than they were a month ago, both for the home and also 


for the export markets. Australia and New Zealand are again 
buying wares, and India and Germany are taking low priced goods. 
Wrought nails are noticeably improved, and the cut article is 
less dull than it was. 
Chains and cables, with anvils, keep up, and the former in par- 
ticular promise well. 
Mr. George Dowler, of the Plume Works, Aston and Birming- 
am, ammunition and vesta match manufacturer, has had to 
petition the County-court of Birmingham for private arrangement 


| under the Bankruptcy Act of 1870. The amount of liabilities 


stands at £30,000, of which one half is fully secured. The cause 
of failure is stated to be the repudiation of several heavy French 
contracts for ammunition. About twelve months ago a fire 
occurred upon Mr. Dowler’s premises, by which property worth 
several thousand pounds was destroyed. 

General regret 1s expressed in Birmingham at the death of Mr. 


oil | ‘Thos. Walker, which occurred on Sunday evening, at his residence at 
is inserted on the top of the spirit, and occupies nearly the remainder of | 
The coil may be affixed to the wood | 
scale or other centre, and this centre is balance don an axis. To the tubes | 


Speedwell House, Pershore-road, after a short iliness, Mr. Walker 
was engaged in business chiefly as a stove grate manufacturer. 
He was a most ingenious mechanic, and possessed in a high degree 
the faculty of invention which under other circumstances would 
probably have ranked him with the eminent men who have made 
| the fame of English engineering. Amongst other inventions 
| which he brought to perfection may be mentioned his ship log and 


| sounding apparatus, long since extensively adopted in the royal 
| and mercantile marine. 


His well-known stove was also an inven- 
tion of no common merit, and it would be easy to name many 
other productions of an ingenious character. Lately Mr. Walker 
has taken un active part in the municipal affairs of Birmingham. 
| To him chiefly the town is indebted for the excellent and com- 
| fortable blue brick pavement which has of late years replaced the 
| wretched footpaths in the by-streets, composed chiefly of round 
pebbles ; and his death at this juncture is especially to be regretted, 
as he had given particular attention to the sewage question. At 
their meeting on Tuesday the Town Council of Birmingham 
voted the condolence of the corporation with the bereaved family. 

The South Staffordshire Waterworks Company have just had to 
run the gauntlet in committee of the House of Lords upon an appli- 
cation from the promoters of a company for supplying Oldbury, 
Smethwick, and Westbromwich with water. The South Stafford- 
| shire, though the company chiefly affected, yet was joined in 
| opposing the application of the Oldbury people by the Birming- 

ham Company and several private persont. The necessity for 
additional supply at Oldbury and Dudley was proved ; but the 
South Staffordshire Company satisfied the committee that the 
works they were now completing would give an abundant supply 
to the districts at present dissatisfied. The committee in rejecting 
the new bill expressed a hope that the South Staffordshire Com- 
pany would take a warning by what had happened, and provide 
such means to furnish water as to place them in a position of no 
further difficulty. 

That which for twelve or fourteen years has been a great 
municipal question in Birmingham—I speak of the disposal of the 
sewage of the borough—came again before the corporation at a 
meeting on F om Bae specially convened to receive a report 
from the Public Works Committee on the recent proceedings 
against the corporation in the Court of Chancery, and to adopt 
resolutions upon the subject for the future guidance of the 
council. An ample report was presented by the Public Works 
Committee, who asked to be empowered to report upon the 
situation of the land they consider most suitable for the purifi- 
cation of the sewage, the route of the main sewer and conduits, 
together with the cost of the necessary works. The application 
was met with an amendment, which pro that a special com- 
mittee should be appointed for considering the subject, but the 
amendment was lost, and the power which the committee asked 
for was granted. 

Even as Birmingham is in a difficulty with its sewage, in respect 
of the pollution of the river Tame, so the city of Coventry is 
equally in a dilemma how to avoid polluting the river Sherbourne. 
At a meeting of the Coventry City Council, on Tuesday, it was 
ultimately determined to instruct Mr. Hawkesley, C.E., to prepare 
plans, specifications, and estimates of works for abating the 
nuisance existing by the flowing of the se of the city into the 
river named, comprising such works as would enable the council 








be, whilst marked bars are £8 per ton. Finished iron sold fairly 
to-day. More business was done in most of the brands than was 


to use any system of precipitation, and ulso the best means of 
applying the sewage to the land by means of irrigation. 








226 


GIN 








Sh Sdlad. BES. 





—_— 


Marcu 31, 1871. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoTCcH IRON TRADE—SHIPMENTS OF PIG AND MANUFACTURED | 


IRON—THE COAL TRADE—SHIPBUILDING ON THE CLYDE—NEW 
WORKS—LECTURESHIP IN THE UNIVERSITY OF SHIPBUILDING 
AND ENGINEERING—LAUNCHES ON THE CLYDE—THE NEW PIER 
AT PORTOBELLO. 
In the Scotch pig iron market prices keep firm with an advancing 
tendency, buyers coming forward more freely. At the end of 
last week quotations were 54s. ld. cash ; since then prices have 
fluctuated a little, owing to the unfavourable news from Paris, 
but on the whole there is an improvement in tone. Quotations 
are now 54s, 7d. cash, and 54s, 10d. a month; No. 1, g.m.b., 
5s. 3d. ; No. 3, 54s. 6d. 

One feature favourable to the advance of pig iron is the strong 
demand for America, and should the —_ strike amorg the 
colliers there continue stocks must sensibly diminish, and we may 
see a considerable increase in shipments to American ports. 

The number of furnaces at present in blast is 127; at same date 
last year there were 129. 

The shipments during the past week have been good, namely, 
18,356 tons; in same week last year they were 13,844 tons, so that 
there is an increase for the week of 4512 tons. As, however, the 
exports at the beginning of the year were low, there is still a 
deficit for the period since Christmas, as compared with the same 
period last year. This deficit is now reduced to 5832 tons, and 
there is little doubt that in a very short time it will be overtaken. 

There is now, for the first time for many weeks past, an increase 
in the imports of Middlesbrough pig iron into Grangemouth to 
the extent of 560 tons. This may be ascribed in a great measure 
to the resumption of work at the puddling furnaces. 

The malleable iron trade has manifested great animation since 
the settlement of the dispute; in shipbuilding iron particularly 
there is a great demand, and consumers of all descriptions of iron 
have difficulty in getting supplied with anything like punctuality. 
There is little or no change in prices. Common bars are quoted at 
from £7 7s. 6d, to £7 15s., and angles, £8 5s.; plates, £9; nail- 
rods, £7 10s. 

The amount of manufactured iron exported from Glasgow 
during last week was seventy-nine tons, bars forty-three and a- 
half tons, rods and plates value £162. 

In the manufacture of iron tubes there is at present great brisk- 


ness. 

The coal trade has improved very much since the termination 
of the iron trade dispute, all the pits being fully employed and the 
miners earning very fair wages. , 

The shipbuilding yards on the Clyde are allin full swing—in 
Greenock and Port Glasgow as well as farther up the river, and 
there is no lack of fresh contracts. Messrs. Steele and Co. have 
just received an order for a large screw steamer for Messrs. J. and 
A. Allan’s Montreal and Glasgow trade, the engines to be supplied 
by Messrs. Rankine and Blackmore. 

In last letter I adverted to the great extension of shipbuilding 
yards which is going on in the neighbourhood of Glasgow, and the 
removal ot yards to more commodious sites farther down the river. 
As another instance of this movement I have now to report that 
the large engineering and shipbuilding firm of J. and G. Thomson 
have secured upwards of 20 acres of land on part of the estate of 
Cochna, near Yoker. It is expected that building operations will 
be commenced directly, and that in addition to spacious works 
there will be a large number of workmen’s houses erected, for this 
firm gives employment to a great many hands. 

At a festival of the employés of Messrs. John Elder and Com- 
pany, held last Friday, it was intimated that Mrs, Elder intended, 
in memory of her husband, the late John Elder, to establish a 
lectureship upon shipbuilding and marine engineering, to be in 
connection with the chair of civil engineering in the Glasgow 
University. This lectureship is one which the late Mr. Elder had 
set his heart upon promoting some time before his death, and it is 
a graceful tribute to his memory that his desire should now be 
carried out. 

The new pier at Portobello is to be opened to the public on 
Tuesday, 27th April. 

There have been some important launches on the Clyde during 
the past week. The most notable are, perhaps, a paddle steamer 
of 1028 tons burthen for the Isle of Man Steam Packet Company, 
built by Messrs. Duncan and Co., Port-Glasgow ; and an iron 
spar-decked screw steamer of 1300 tons, built and engined by 
Messrs. Simons and Co., Renfrew, for Messrs. Gray, Dawes, and 
Co., and intended for the Indian trade vid the Suez Canal. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—NEW BLAST FURNACES AT Mip- 
DLESBROUGH—MORE NEW IRON WORKS ON TEESSIDE—THE 
PROPOSED COLLEGE OF SCIENCE AT NEWCASTLE-ON TYNE—EN- 
GINEERING AND SHIPBUILDING—PRICES. 

Ow1nG to the Iron and Steel Institute Annual Meeting in London 
during the past week there was not such a large attendance on 
*Change at Middlesbrough on Tuesday. The market was rather 
firmer, but the prices were not changed, and 47s. was the quota- 
tion for No. 3. From all parts of Europe there is a good demand 
for pig iron, and local consumers are increasing their orders owing 
to recent extensions. Business in the finished irén trade is in a 
satisfactory condition. Last week I mentioned that Messrs. Gjers, 
Mills, and Co., Middlesbrough, had blown in their two splended 
blast furnaces. On Wednesday the furnaces were tapped by Miss 
Dobson and Miss Gjers and the Misses Mills, daughters of the 
partners in the firm. There was a numerous company present, 
consisting chiefly of engineers, managers of iron works, and 
partners in Cleveland firms, The furnaces are conveniently situated 
on the marshes near the River Tees, and are connected by rail 
with the Darlington section of the North-Eastern Railway. Each 
furnace is 85ft. high and 25ft. inthe bosh. There are two vertical 
blowing engines, capable of blowing about 17,000 cubic feet per 
minute, by Messrs. Cochrane, Grove, and Co., Middlesbrough. 
The steam cylinders are 40in. diameter, and the blowing cylinders 
are 96in, diameter and 4ft. stroke. The valves for the admission 
of steam to the steam cylinder are piston valves, and are now very 
considerably used by Messrs. Cochrane, Grove, and Co., who do 
an extensive business in this department of engineering. The fly- 
wheels are very massive, and are 12ft. diameter. The crank shaft 
is 10in. in diameter, and is in one piece. The floor of the engine- 
room is cast iron plating, roughed in neat patterns, and the walls 
for several feet from the floor are ornamented with polished white 
and blue tiles, which not only look neat but will easily be kept 
clean. After the furnaces had been tapped the company adjourned 
to the offices and there drank success to the firm. . Gjers, 
under whose superintendence the works have been erected, and 
who will manage, then responded. 

I hear of several projects for establishing more ironworks in 
Cleveland, but they are not in a sufficiently advanced state to be 
particularised. During the past few days people have been 
startled by the announcement in various newspapers that M. 
Schneider, of France, during his recent visit to Toveside, bought 
36 acres of land at Stockton for the purpose of erecting ironworks. 
This announcement is simply not correct. The land alluded to at 
Bowesfield, Stockton, isin the hands of three gentlemen largely 
connected with the iron trade, and they have not sold a single 
inch to M. Schneider. 

The proposed College of Science at Newcastle-on-Tyne is 
assuming a practical shape. At a meeting held on Saturday 
ihe Dean of Durham mapped out a most satisfactory scheme 
for founding and carrying on a college of science, and w 
wards of was subscribed by the gentlemen present. It is 


proposed to found a chair of mathematics, pure and applied, of 
physics, dynamics, hydrostatics, &c., of chemistry, and of 


mineralogy and geology. In the North of England a college like 
that proposed is very much needed, and I hope the project will be 
carried out. 

Engineering and shipbuilding on the banks of the Tyne, Wear, 
| Tees, and Humber, are in a satisfactory sondition. 
| The prices of pig iron are as follows : 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s. ; 
No. 2, 49s. 6d. ; No. 3, 47s. ; and No. 4, 46s. The prices of manu- 
factured iron are as follows:—Common bars, 12s. 6d. to 
£6 15s. ; bent or cable iron, £7 2s. 6d. to £7 5s. ; best best, 
£8 2s. 6d.; to £8 5s. ; ship plates, £7 15s. to £7 17s. 6d. ; boiler 
ditto, £810s. to £8 12s. 6d. ; angle iron, £7 to £7 2s. 6d. ; rails, 
£6 5s. to £6 10s ; light rails for collieries, £6 12s. 6d. to £9 14s. ; 
slit nail rods, £6 12s. 6d. to £7 ; puddled bars, €4 10s. to £4 15s, 
On wagons at works four months’ bill, or cash less 24 per cent. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THEIRONTRADE: A period of prosperity believed to be entered 
upon; The disturbances in France one drawback: The demand 
for railway iron: The orders on the books: Makers waiting for 
improvement in prices: Business being revived in nearly all 
directions: The American, Russian, and colonial demand: 
THE HOME TRADE: Latest quotations— THE TIN-PLATE TRADE 
—STEAM AND HOUSE COAL TRADES—STEEL RAILS: E£nlarge- 
ment of works—THE IMPORTATION OF SPANISH IRON ORES—THE 
Newport Docks—THE Risca CoLLIERY RELIEF FUND—VISIT 
oF M. SCHNEIDER TO THE DISTRICT. 

EXceptine the one drawback arising from the continued un- 
settled state of France, it may be said that the iron trade has now 
re-entered upon a period of more or less prosperity. The disturb- 
ances in that country have obviously affected transactions to some 
extent, not only with continental but other buyers, and it must 
be admitted that the confidence in regard to the future, which 
revived with the ratification of peace, has been shaken. Happily, 
however, the effect has not been much felt in this district. The 
demand for railway iron has improved, and makers have now on 
their books sufficient orders to allow of their keeping their esta- 
blishments in pretty regular employ. 

As I have stated in previous reports, manufacturers will continue 
to limit their undertakings until there is some considerable im- 
provement in prices. Their books might even at present, with- 
out doubt, be better filled with contracts if the current rates 
would allow of their accepting all specifications. The injudicious- 
ness of accepting large orders at this season is, however, quite 
apparent, unless fairly remunerative quotations can be obtained. 
It is true some very slight improvement has taken place, but a few 
shillings per ton is not such an advance as is desircble, when it is 
remembered that quotations are something like 20 per cent. lower 
than they were this time last year. 

As an augury of what might be expected in the next few months, 
it is satisfactory to report that business is now being revived in 
nearly all directi and especially with those countries which 
have formerly bought so largely the manufactured iron of this 
district. Something like the usual large quantities of rails and 
accessories are being cleared to the United States, and shipments 
will shortly commence to the Baltic ports with railway materials 
for various parts of Russia. Some large quantities have been 
forwarded to Dantzic within the last few days. Appreciable 
inquiries are beginning to arrive from Australia and Canada also. 
As, therefore, trade in those directions expands with the next 
month or two, as is now in every way probable, it may very 
reasonably be expected that a seascn of prosperity is again before 
us, and in due course prices and demand will improve together. 

There is still but little favourably to be mentioned in reference 
to home bvsiness. The purchases made by the home railway com- 
panies are still almost solely confined to quantities for relaying. 
Pig has again been in active request at the local markets since last 
week, 

Quotations for rails show some firmness as compared with a fort- 
night ago, and in some instances an advance of 2s. 6d. has been 
established. Plates have an upward tendency, and masters are 
maintaining current quotations with scarcely an exception. Pigs 
are without change. 

Tin-plate makers are reported well off for contracts, and it is 
likely that, at the next quarterly meeting of the trade, which will 
be held at Newport on the 5th of April, a higher list of quotations 
will be agreed upon. 

In regard to the coal trade there is but little fresh to report this 
week. Therecontinues to be an average demand from the various 
foreign markets, but the purchases on French account have not 
increased so rapidly as was anticipated owing to the Paris insur- 
rection. The inquiry for house coals is as large as can well be 
expected at this time of the year. 

Owing to the present and prospective expansion of the demand 
for steel rails in the district, some important alterations and 
enlargements are in contemplation at several of the establishments, 
particularly in the Swansea district. There is a growing belief 
entertained that the use of steel rails on the home ways will 
become more and more prevalent. 

Some very fine examples of iron ore from various quarters have 
been exhibited at the local metal markets since their establishment, 
and the result is that attention has been much turned from the 
hematite ore, the increasing price of which has caused some com- 
plaint, and it is ascertained that from Spain any quantity of ore can 
be obtained, the only difficulty being to get steamers of the right 
description to enter the Spanish harbours. This, however, will, 
it is fully expected be shortly removed, as some enterprising 
shipowners are about to build steamers that will carry large 
cargoes with a light draught of water. As there is little doubt that 
the required capital for the purpose can readily be obtained 
there is reason to believe that two or three vessels will be built 
without delay. 

Trade at the Newport Docks has been suspended for three weeks, 
the water having been let out on Saturday last for the purpose of 
removing the dock gates. In the room of the old gates massive 
wrought iron gates, made by Messrs. Maudsley and Co., of Cardiff, 
will be erected. The work will be carried out with every possible 
expedition. 

near report of the relief committee appointed ten years 
ago to relieve the sufferers from the great explosion which 
occurred atthe Risca Colliery has just been issued. It shows that 
the total balance of the fund in hand at the end of the year was 

£2230. The numberof persons receiving relief at present is thirty, of 
whom ten are widows, thirteen children, and seven aged parents. 
Three of those children will shortly be over age, and will be struck 
off the list. The amount now paid out weekly is £4 7s. 9d. 

The district has been visited since last report by no less distin- 
guised a gentleman than M. Schneider, who held such a prominent 
position in the late French Government, and whois the proprietor 
of the great Creusot Works. He visited most of the es iron 
making establishments in the district, and was well received b 
the proprietors. At Dowlais he was entertained by Mr. G. T 
Clark, the managing trustee of the works. It is understood that 
M. Schneider intends erecting new works somewhere in this 
country. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE Yourasa (ss.)—Mersgey Docks AnD HarpourR Boarp— 
COAL IN CUMBERLAND—TYNESIDE, &C., GOSSIP—RUSSIA SHIP- 
PING CANNON TO THE CrRIMEA-~THE MARCHIONESS OF LORNE 
(ss.)—THE FAaRNLEY IRONWORKS—TRADE AT THE HARTLE- 
POOLS. 

YESTERDAY week Messrs. -Laird Brothers launched from their 











yard at Birkenhead a screw-steamer for the mail service of 
the African Royal Mail Steamship Company. This steamer, 


which has been named tke Youraba, is of 1700 tons burthen, 
285ft. long, 35ft. beam, and 23ft. Gin. depth. Li the 


steamers of the company, she is ue rigged. She is fitted with 
compound engines to indicate 1000-horse power, also made by 
Messrs. Laird Brothers. The Youraba is expected to sail from 
the Mersey on her first voyage in May. 

At the Jast meeting of the Mersey Docks and Harbour Board 
the Marine Committee reported that they had requested the en- 
gineer and the marine surveyor to report upon the expediency of 
providing a new dioptric light at Bidston Lighthouse and rebuild- 
ing the lighthouse keepers’ cottages. The proceedings were con- 
firmed on the motion of Mr. Harrison, who stated that the cost of 
providing the new light and rebuilding the cottages would be 
from to It was agreed to erect a shed on the 
tongue of the quay on the east side uf the Canada dock, at a cost 
not exceeding £5000, 

Mr. W. Irving, lessee of the Earl of Lonsdale at Ashb 
Colliery, who has for six months past been sinking a main shaft 
at Ashby, has succeeded in proving a seam of coal 8ft. Gin. in 
thickness, which has the same appearance as the main branch at 
Whitehaven and Cleator. 

The manufacturing industries of the Tyne are well employed ; 
the engine shops are especially full of work. A company is being 
formed for the purpose of ong, on Bessemer steel works at 
eS Middlesbrough. The iron shipbuilding trade of the Hartle- 

t + a +. 


poo in ti y state. 

Russia is believed to be shippirg cannon of heavy calibre from 
the Tyne to the Crimea. 

Messrs. Backhouse and Dixon, of Middlesbrough, have launched 
an iron screw-steamer of the following dimensions :—Length, 
225ft.; beam, 30ft.; and depth of hold, 196ft. The steamer, 
which has been built for a Sunderland firm, will be fitted with 
compound surface condensing engines by Messrs. Blair and Co., of 
Stockton-on-Tees. She has been named the Marchioness of Lorne. 

The Farnley Ironworks (Leeds) are in future to be conducted by 
a limited liability company with a capital of £240,000 in £100 
shares. Of this capital £200,000 will be taken by the Artimage 
family, which has long been identified with the undertaking. 

During the! last few days 31 timber ships—all Norwegian, 
Swedish, or German—have discharged their cargoes at the Hartle- 
pools. Five of the West Hartlepool Navigation Company’s screw- 
steamers have also arrived from Hamburgh. An emigration move- 
ment — Germany to the United States via England is again 
remarked, 
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ground in oil 000.000) : 600.000 
re, W.B. 000.000 Brown... ... «--- 4310 0..0 006 
Quicksilver, per bot ..../11 0 0..11 5 0 Foreign pale ......' 49 00-000 
Spelter, Silesian, perton/ 177 6..18 5 0 Brown . - 46 0060.000 
English V&S ...... 1810 0..1815 0 | Lard.... .... - 68 0 0..69 0 0 
Zine, ditto sheet +124 0 0.60 0 0 || Tallow - 600.0 08 
PRICES CURRENT OF TIMBER, 
1871, 1870, | 187L. | 1870. 
Per load £4264 4s £ & .Per load— 202420, 4 44 
ee +12 013 0/11 1012 5 | Yel. pine, per reduced C. | 
‘ - 315 415| 315 415 mgulty 18 01910 18 019 0 
i358 8] $8 5 8| ananasryc:: 30 4 1920 Hae 
0 jow.. 21101410 10 10 1310 
«6 0 6 5] 515 6 5| St. Petersburg, ye. 13 013 0 1l (12 © 
+ 315 5 O| 315 415)| Finland .......... 7 0 8 vo 610 8 @ 
- 2e ss sess mont de oo00; T0980 
ee 0 || Gothenburg, yel. .. 8101010| 710 915 
+ 5 5 610) 4.5 6 5 819 910| 000-0 
+ 210 6 0] 3 5 4 5|| Gefie, yellow ...... 10101210 9 01010 
3040/2 5 810 s-se-+ 810123 0/ 8 0 920 
«3 5 310 $17 8 3i/ Chrisions, per 0. | 
+ 2 5 215] 2 6 918)| 120f. by 3 by9$10 6 1910 10 01210 
£0 6 &| 4°5 & ol Deck pox, dni 
Dat. 
$3o sds ss per 40ft. din. edaiay: DipetiE tis 
3 0 5 0} 4 O 6 0) Staves. per 
5 0 510| 6 © 6 5, Quebec pipe ...... 75 07710 65 0 6710 
is 07 10/19 017 0|| Bac, corn i ee 
es 
131014 0/18 015 0 Pipe. >..., }265 0 17501400 180 6 











MaRiTIME ReEcrpRocity.—A chart has recently been prepared in 
the New York Journal of Commerce, showing the practical work- 
ings of the maritime reciprocity with the United States. The 
chart has been compiled from the commercial statistics of the 
United States and the British Empire from 1856 to 1870. The 
following are the statistics given :— 





Total American Total British 
Year. tonnage entered at British tonnage entered at 
Empire ports ports of U.S. 
oe cc 2,846,280 .. 2 of oe eco 985,180 
eo «+ 2,184,380 ec co co co Oat 

- e+ 2,207,496 918,992 

e 2,124,537 .. - 1,098,497 

ee 2,089,307 .. - 1,260,458 

js 2,721,884 .. . 1,148,192 

ee 2,142,137 .. - 1,152,685 
oe 1,553,778 .. o +» 1,353,476 
eo ce oe 1,984,373 22 oo ++ 1,909,712 
« co eco 1,006, e os ++ 1,788,663 
oo. 0s oo, Ae * +. 2,410,209 
° e- 1,281,875 +» 2,406,300 
. e+ 1,215,000 «+ 2,346,741 

++ e+ 1,200,000 . 3,662,797 





PE 2h 00, tereed. ob a oad. ce 
Thus it appears that, prior to 1862, the tonnage of American 
vessels entered at British ports was double the tonnage of British 
vessels entered at ports in the United States ; but that since 1865 
the ton: of British vessels entered at ports in the United States 
has been double the tonnage of American vessels entered at British 
ports. The —- and persistent cause of this complete 
reversion of the relative shipping interest of the two countries is 
stated to be attributable ity to the changes which steam and 
iron have wrought both in the vehicles and the modes of 
commerce. The question raises itself, whether the relations of 
maritime reciprocity which were established especially for 
meeting the sogepente of the random sort of trade pursued by 
sailing ships should not be very materially modified in order to 
subserve our interests in the direct commerce pursued by steam 
vessels. Practical results show thus far that the present relations 
of maritime reciprocity are all in favour of British steam navigation 
and’all opposed to American steam navigation. 








BREAKFAST. — ’s Cocoa.—GRATEFUL AND COMFORTING.— 
“Bya ape know of the natural laws which govern the 
i of digestion and nutrition, and by a careful application 

the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 





save us many heavy doctors’ bills.” — Civil Service 
imply with Boiling Water or Milk. t is 


simp! Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London, [Apvr.] 
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BRITISH AMMUNITION —ITS CONSTRUCTION 
AND USE. 


; No. VI. 

Ir the supply of friction tubes should fail from any 
cause on service, it becomes necessary to fire the guns by 
means of a lighted portfire, either priming the vent with 
loose powder, or using a common quill or paper tube, which 
may be easily made with very simple means at disposal, 


chemist to the War 
of any kin 
therefore termed “ Abel’s electric tube. 

_ The problem to be solved by Mr. Abel was the follow- 
ing :—Required in the head of a tube a medium suffi- 
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These contain no detonatiug composition, being merely 
quill or paper cases driven with mealed powder, pierced to 
cause the flash to fly immediately to the charge, and primed 
at the mouth for better ignition. 

No. 1 group represents the quill tube in various stages 
of manufacture in Figs, 1, 2, and 3, and the complete tube 
in section and elevation in Figs. 4 and 5. 

Group 2 shows the 
paper stripsfor forming 
the paper tube in Figs, 
land 2; 3 and 4 show 
the body and body and 
cup respectively; and 
5 and 6 (see Group 2a) 
elevation and section 
of the complete tube. 

Tubes even of this 
simple description are 
much to be preferred 
to the use of loose pow- 
der priming in a veut, 
because a powder horn 
is sure to scatter its 
contents more or less 
on the ground about 
the gun, and thus with 
ignited portfires an ele- 
ment of considerable 
danger is introduced, 
especially when the 
burning portfire ends 
are clipped off on the 
word, “Cease firing.” 
An accident of the class 
referred to occurred in 
the trenches before Se- 
bastopol. One gunner 
with a lighted portfire 
ran round the corner of 
a traverse, and came in 
contact with another 
carrying a cartridge, 
when both men were 
killed by the explosion fi 
which followed. | 

There is a form of 
common quill tube with 
a tail of quick match at- 
tached to it, formerly 
used for guns with flint 
locks, but still available 
for use as primers in 
Armstrong guns,shown 
in Group3, Figs. 1,2,3, 4, 
failing a supply of the 
leather paper primers 
described below. 

The most interesting 
application of tubes is 
that to the work of 
firing guns at a distance 
by means of electricity. 
The first tube used in 
the English service to : 
effect this end was one CALVANIC 
introduced by Mr. Grovr 5. - 

McKinlay, of the royal ————— ; 
gan factories at Woolwich, termed{the galvanic tube (vide | down the centre of the tube head 

roup 4). This consisted of a plain quill body (Figs. 1, 6, | Group 5. 
and 7) and a wooden cup-head (Figs. 2, 6, and 7) containing Each of these wires leads from one of the copper bushes 
oe hes and traversed by two er bushes, the space | traversing the head of the tube (shown in Figs. 2 and 3), 

etween them being, as it were, bridged by a fine wire passing up in a groove on the surface of the head (vide Fig. 
either of platinum or steel, so that the ends of the circuit |2) to the centre of the crown, where the two enter a 
wires being inserted, one in each metal bush, the steel or little cylinder of gutta-percha (seen in Figs. 2, 4, and 5), 
platinum wire formed, as it were, a weak link in a complete | which insulates them as far as the composition in which 
chain of conduction, which link, on the passage of a gal- | their extreme ends are inserted. 
vanic current, became suddenly heated by the effort of the| The action is obvious: the of a current of elec- 
electricity to force its way, and so fired the tube and gun. | tricity through the composition between the tips of the 


ciently conducting to allow of the passage of a current of 
electricity of any nature, and at the same time sufficiently 
resisting to generate the heat required for the ignition of 
the tube. 

Mr. Abel found such a medium in a mixture of chlorate 
of potash and subsulphide and subphosphide of copper, in 
which mixture he embedded the tips of two wires running 


Fic 7... 


Fic.5. 

















~—s——*§4- —-- fac LS ee 


FUZE ABEL ELECTRIC 


ee 7) 








Fic.6. 


‘* 





he 75 og HS. ome ee ee> 


Grove 2\. 





Gee ee es ceo enn Geen caqitcesc ce camoans 


lene g- 


shown in Fig. 4, 





To obtain extended means of firing charges by electricit 
and undercertain circumstances to avoid the ‘ta shes ye 
attending the = of a galvanic battery, Mr. Abel, 

eV ent, designed a tube which was 
capable of _ by the passage of a current of electricity 
, .¢., frictional, aa or galvanic, which is 





TUBE ABEL ELECTRIC, 









wires meets with sufficient resistance to generate the heat 
necessary for ignition of the composition and tube. 

For firing mines and torpedoes a small blowing charge 
of powder has been used instead of the quill tube, witha 
head nearly exactly resembling the above and containing 
the same arrangement of wire and composition. This is 
shown in one of its forms in Group 6. 

It has been noticed Abel’s tube can be fixed byfrictional, 
magnetic, or galvanic electricity; this isa great matter, 





Grovp 8 


for each method can be applied with advantage in certain 
cases, 

Galvanism possesses the peculiar advantages of a cur- 
rent of electricity of low tension, which, perhaps, we may be 
permitted to remind our readers follows the path of best 
conduction with little effort to escape; the wires, therefore, 
need not be insulated with the care required to obtain 
success, even where the 
magnetic current is 
used, much more the 
frictional. The diffe- 
rence in the tension of 
galvanic and frictional 
electricity can hardly 
be better illustrated 
than by an arrange- 
ment made for secu- 
ring safety to telegraph 
clerksagainst lightning. 
A conductor is led into 
the ground with its 
upper end in close prox- 
imity to the telegraph 
wires, but not touching 
them. This in no way 
interferes with the pas- 
sage of the galvanic 
current, which has no 

wer to jump the gap; 

ut should lightning 
run along the wires it 
flashes across the inter- 
val and escapes into the 
ground. 

On the other hand, 
the power of the gal- 
vanic current to over- 
come resistance is 
small; that is, its inten- 
sity is low, especialiy 
where sand batteries 
are employed, and there 
are obvious inconveniences attending the use of batteries 
of any description. : wa 

The application of galvanic electricity to the firing of. 
Abel’s tubes is beautifully illustrated by the guns which 
have long been fired daily at noon to give Greenwich 
time to distant parts of England (Newcastle and Shields). 
As the ball drops at Greenwich the electric telegraph puts 
a local current in action, and the guns at the far end of 
England are fired to all intents and purposes simultaneously 
with the descent of the ball. : 

The magnetic exploder is the means by which this tube 
is perhaps oftenest fired on asmall scale, as it is convenient, 

rtable, little likely to get out of order, and always ready 
for immediate use. Further, it is not affected by damp in 
the same manner as the frictional machine, and it has 
abundant power to fire a single tube under any ordinary 
circumstances, 

Lastly, frictional electricity is the best agent for the 
simultaneous ignition of a number of charges on the same 
wire, owing to its great power of overcoming resistance; 
and although damp positively tends to prevent the very 
generation of frictional electricity, when well protected 
the frictional machine furnishes the best means of firing 
torpedoes and mines. 

urprising as it may seem, this nature of current has 
been found the best for performing its work in submerged 
cables with slight leaks in them, when, considering the 
action of lightning noticed above, it might be expected 
that the current would have certainly escaped. It has been 
suggested that action by induction is the cause of its 
success. In the Chemical Department at the Royal Arsenal 
electric tubes have been fired when connected with a coil ° 
that merely Jay in the same tank of water as one through 
which a current was passed. Here an induced current 
was obviously the agent, but it is difficult to conceive of a 
primary current escaping through a leak aud av induced 
' 
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current passing through the remaining length of wire and 
so firing the tube. We must look to any information that 
may be published by Mr. Abel himself or Mr. Brown for 
the further explanation of these matters. 

To return to the actual equipments of the rifled guns, A 
primer made of leather paper, driven and pierced like a 
tube, is used with the 40-pounder guns to supplement the 
flash of the friction tube, which, however, ae sufficient 
power to fire all the smaller guns unaided. 








INSTITUTION OF NAVAL ARCHITECTS. 


THE annual meeting of .the members of this Institution were 
held in the hall of the Society of Arts, John-street, Adelphi, on 
Thursday, Friday, and Saturday, March 30th, 31st, and April Ist. 

The chair at the opening of the session was occupied by the 
Right Hon. Sir J. 8. Pakington, Bart., the president, who in his 
— dwelt at some length on the loss of the Captain turret 
ship. 


“On THE IMPROVED CoMPoUND ENGINES AS FITTED ON BOARD 
H,.M.S. Briron.” 

Mr. G. B. Rennie read a paper on this subject, of which the fol- 
lowing are the material portions :— 

**The importance of economy of fuel is so great on board ships 
generally, and especially in a man-of-war, that the Admiralty 
were induced, I believe, through Mr. Ree1’s—late Chief-Construc- 
tor of the Navy—suggestion, to try an improved form of engine, 
adapted for using high-pressure steam, combined with means of 
working it very expansively. The engines adopted were of the 
compound description, with the addition of an arrangement for 
reheating the steam on its passage from one cylinder to the other, 
after Mr. Cowper’s plan. They were fitted on board H.M.S. 
Briton, one of the improved Amazon class of corvettes; the 
nominal horse-power being 350, capable of working with 60 lb. 
steam in boilers to 2100 horses. The engines of H.M.S. Briton 
are thus made. The smaller cylinder is 57in. diameter, and the 
larger 100in. diameter ; the stroke of the piston in both, 2ft. 9in. 
The smaller cylinder is fitted with a sliding expansion valve to 
cut off at from one-third to one-fifth of the length of stroke ; but 
in order to have the advantage of the cranks of the two cylinders 
being at right angles to one another, the steam is not discharged 
direct from one cylinder into the other, but there is an interme- 
diate chamber or reservoir between the two cylinders, into which 
the steam is received from the small cylinder and discharged into 
the large one. This chamber is made of copper and brass, and 
reheats the steam within by means of a steam jacket. On the 
official trials of these engines the pressure of steam in the boilers 
was about 60 1b. per square inch, and the vacuum in condenser 
from 27in. to 28in. Under these conditions it was found that the 
power developed by each of the two cylinders was practically 
identical, and the same pressures were exerted at half-stroke 
working ‘full power.’ The power obtained at ‘full power’ 
was 2148 horses, giving a mean speed of ship of 137128 
knots on the measured mile at the Maplin. The consumption of 
fuel for six hours was 24,000 Ib, at full speed, indicated horse- 
power being 2018, equal to 1°98 lb. per horse-power per hour. 
The consumption at 10-knot speed with 1100°4 horse-power, 
equal to 1°515 Ib. per horse-power per hour, and with _660-horse 
power, [3 lb. per horse-power per hour. Thus for an engine 
on the system of the Briton the consumption of best coal may be 
taken at 2 lb. per horse-power per hour when developing about 
six times the nominal power ; at 141b. per hour when developing 
three times the nominal power; at 14 lb. per hour when deve- 
loping twice the nominal power. These results were obtained 
under the supervision of Mr. James Steil, Chief Inspector of 
Machinery Afloat of the Navy. The coal in each case was care- 
fully weighed in bags at the dockyards, the number of bags 
carefully counted, the stokehole cleared up before and after each 
trial, and the fires placed in the same state at the commencement 
and completion of the different runs; two sets of indicator 
figures were taken from both cylinders at each end every half 
hour, and the revolutions of the engines were taken with a 
mechanical counter. In order to make a comparison of the con- 
sumption of fuel per day, and the number of days’ steaming with 
different classes of engines of the best description, I have made 
the following table, supposing the bunkers to be in the same 
capacity as the Briton’s, namely, to contain 240 tons of coal. I 
take the Briton engines at full power, at 2 lb. per horse-power 
per hour ; the usual type with 25 lb. steam pressure in boilers, 
and with surface condensers and superheaters, at 34 lb. per 
horse-power per hour ; the injection condensing engine, at 44 lb. 
per horse-power per hour; and the high pressure, as usually 
made, at 6 lb. per horse-power per hour. These several quantities 
are about the average amount of coal burnt in each case, and the 
following table is made out supposing that the same indicated 
power be developed, with the tons weight of coal required per day 
of twenty-four hours, and the length of time it would take to 
empty the bunkers for each type of engine. Thus :— 


























Tb. Tons Days and hours 
Type of Engine. Per H, P. per diem. | Steaming with 240 
per hour. : tons of coal. 
Days. Hours, 
1. Improved compound ...... 2 43 5 
2. Ordinary type with sur- 
face condensers and 3} 75 3 4 
superheaters 
8. Ordinary injection ........ 4} 97 2 ll 
4. High pressure .e-eseceee oe 6 129 1 21 


** At the lower speed of 10 knots in the Briton, when the steam 
was expanded to its maximum extent of about fifteen times, the 
coal used perdiem was at the rate of only 9} tons ; this wouldallow 
for twenty-six days’ steaming, which at 10 knots an hour would 
give 6240 miles. This of course supposes the voyage to be made 
under the same favourable circumstances as the trial. I will now 
take the comparative case of a mail steamer fitted with geared 
engines, injection condensers, and superheaters, with a working 
pressure of 18 lb. or 20 Ib. per square inch in boilers, and of the 
same supposing it to be fitted with engines like the Briton’s, The 
average amount of coal burnt in the former case on the voyage was 
from 43 tons to 44 tons per diem. The capacity of the coal bunkers 
is for 570 tons, which at the above rate allows for thirteen days’ 
steaming. The speed at measured mile was rather over 124 knots, 
and at sea an average of 10} knots from port to port. The latter 
case with the Briton’s engines, the power developed would be suffi- 
cient to drive the ship over 15 knots mean speed, and the con- 
sumption of fuel at sea, according to the results obtained in one 
of the six hours’ trials, using a power equivalent to that obtained 
in the = of the mail steamer at sea, was at the rate of 18 
tons per diem ; and allowing, say, 20 per cent. additional, for a 
somewhat inferior description of coaland less efficient stoking, gives 
214 tons per diem, or just one half the mail steamer’s consumption. 
The actual number of days’ steaming of the mail steamer through- 
out the year is about 140, so that the quantity of coal required 
per annum would be diminished by about 3000 tons ; and in con- 
sequence of the Briton’s machinery being of somewhat less weight, 
pe occupying less space than the present engine, and from the 
coal capacity of the bunkers being reduced one half in bulk for 
containing the same number of days of coal, there would be about 
800 tons additional space for cargo ; and as the vessels on this par- 
ticular line make on the average five voyages out and five home, 
there would be some 3000 tons available for freight throughout the 
year by the adoption of the Briton’s engines. It may be considered 
that there are disadvantages attending the use of the higher pres- 
sures of steam and great expansion, and that the ‘ wear and tear’ 
is considerably increased by its adoption, My own experience does 





not lead me to think so ; and I should say there is somewhat less 
wear and tear than with the ordinary engines, as the pressures and 
strains are more uniform and less liable to sudden shocks. It was 
remarked during the trials of the Briton how easily and uniformly 
the engines worked, causing less vibration to the ship than in 
similar classes of vessels with the ordinary engines, but it is a 
difficult matter to make a comparison, for so much depends on the 
relative workmanship of different machines and the care that has 
been taken of them by those in charge.” 

Mr. Ravenhill said at one of their meetings at South Kensington 
some sessions since a paper was read by Mr, Robert Murray on 
“The Recent Experienceof Marine Engineering,” and in that paper 
he took occasion to criticise the compound engines that were then 
being adopted on board of some of the P. and O. vessels leaving 
Southampton. The engines in question were those made by the late 
Mr. Edward Humphreys, and also by his own firm. It was very 
satisfactory to think that, whilst he from his practical knowledge 
of these vessels was afraid the compound system would not suc- 
ceed, such results had been obtained by p nd engines since 
those days ; with this difference, that the engines that were then 
under discussion carried a working pressure of about 38 Ib. to the 
square inch ; these in question 60 lb. But while that was a great 

vance, he should have been glad if Mr. Rennie could givea little 
further information, If he understood him rightly the trials were 
made over a period of six hours. 

Mr. Rennie: There were four trials, two of six hours and two 
of four hours. 

Mr. Ravenhill thought it was unfortunate that the trials did 
not extend over the same length of time, because as these trials 
are conducted you start with your fires charged, you run in the 
first instance’six hours, and then by comparison the amount of 
fire in the fireplace is estimated as against that with which you 
started. Any discrepancy that might arise in that estimate bore 
a certain proportion to the amount of coal consumed during the 
six hours ; but it bore a very much larger proportion when the 

ial was curtailed by two hours. He presumed this had been 
carefully gone into, and that the figures might be accepted as 
representing accurately the results of these trials. He could not 
agree with Mr. Rennie in some of the figures which appeared in 
the table. He there spoke of the “‘usual engines with surface 
condensers and superheaters” consu ning 34 Ib. of coal per indicated 
horse-power. There were numbers of vessels having cylinders of 
the same diameter where the engines ran with surface condensers 
with a less consumption of coal per indicated horse-power than 
34lb. Many experiments had been made where it was certainly 
under 3 lb. ; and in some favourable instances under steam over a 
long voyage the result had proved that the experiments were 
accurately and carefully made, A great deal depended on the 
stoking and on the care and management during the trial and 
during the voyage. From his experience the 2 lb. that Mr. Rennie 
started with in his improved compound engine would never be 
found to carry him five days fourteen hours full steam ; he would 
find it increased considerably before his voyage was concluded. 
He should also like further information on another point. He 
understood a trial was also made with the compound engines in 
the Briton, fitted as they originally were with the reheating reser- 
voir, or what Mr. Cowper familiarly called “‘hot box.” The 





' world said that the trial was rather against the “‘ hot box” than 


in favour of it. If Mr. Rennie could clear up that point it would 
be satisfactory. Before sitting down it was only right to say that 
rey much was due to the late Mr. John Elder, whose early death 

revented him from carrying his hobby farther than he was 
enabled todo. Mr. Rennie statud that the repairs in the com- 
pound engines with 601b. steam did not exceed those on board a 
vessel working with lower pressure. He must take exception to 
that stat2ment, for he had seen vessels coming into the port of 
London with compound engines on board that required very heavy 
repairs after every voyage. 

Mr. Bell Galloway said it would be agreed on all hands that 
any and everything which was calculated to decrease the con- 
sumption of fuel, and thereby increase the capacity of ships, and 
to decrease the national expenditure, was of the highest import- 
ance. He wished first to know what kind of fuel the experiments 
were made with. 

Mr. Rennie said in May and June they were made with Nixon’s 
navigation coal, and in October and November with Fothergill’s 
Aberdare. 

Mr. Galloway said these experiments de ed very much upon 
the nature of the coal used. He did not altogether agree with the 
last speaker when he remarked that compound engines would 
take more to keep them in repair and working order than the 
ordinary engines. Compound engines were only just being intro- 
duced, and they knew by experience that just in proportion as an 
invention was followed up so it became more or less perfected. It 
was stated in another place that the engines could be worked with 
a consumption of 2 lb. of coal per indicated horse-power per hour, 
and it seemed a strange oni that 44 lb. was about the average 


it really mattered nothing whether weight and space were 
occupied by machinery or by coals. But it mattered ve 
much indeed in another way, and that was that if they had an ori- 
ginal extra tonnage in the engine it was there once for all; but 
if they saved 50 tons of engine, and were burning more coals, that 
was a recurrent expense. They had these engines developing 
2000-horse power, which might be taken to work with 2b. per 
horse, and another type might fairly be taken at 24 Ib. or 3 Ib.; an 
extra pound per horse therefore meant 2000 lb. an hour, or about 
20 tons a day. The economy in the weight of 50 tons of engine 
would be all got rid of at the end of two and a-half days’ steaming. 
It really did seem that if by the use of an extra 50 tons of engine 
anything like this economy could be obtained it was worth buy- 
ing over and over again. He should certainly like to dissent from 
Mr. Rennie’s 6 Ib. per horse per hour for high-pressure engines. 
He knew that high-pressure engines when ‘on trial had been 
made to work witha fraction below 31lb. per horse-power, and 
most certainly a high-pressure engine could - made to work with 
anything like ordinary skill and good construction for 4 lb. of coal 
per indicated horse-power. The compound engines had only two 
cylinders, and these two cylinders gave a very nearly equal power; 
but he could not see how, even supposing that the engines were 
so constructed that their joint action upon the propeller shaft gave 
practical uniformity, that could relieve in each individual engine 
the strains arising from large expansion. The strains upon the 
guide-bars, the connecting rod beam, and the crank beams, were 
strains due to the action of the one cylinder working down to the 
point of expansion, and although they might so arrange them 
as to get uniformity of vetuting Tipes upon the erank-shaft when 
it drove the pro he did not see that any arrangement of the 
kind could get rid of thoze varying forces and the shocks attendant 
upon them in the individual engines. He was rather inclined to 
think that the freedom from vibration and repair in this particular 
case might be quite as much due to the accuracy and goodness of 
Mr. Rennie’s own work as it was due to the fact that the engines 
were so arranged as to give uniformity of rotating force. There 
was one other question, and he was afraid he should get laughed 
at for suggesting it—he would be told the ship would get on shore. 
Mr. Ravenhill spoke of the difficulty of getting an absolutely ac- 
curate trial of a run of four hours, They knew, looking at the 
large amount of coals there was at one time in the fires, that the 
true result was apt to be interfered with through not always 
having the same amount in the fires, If it were possible to carry 
out the experiments as they were carried out by the Royal Agri- 
cultural Society the difficulty might be overcome, but it would 
leave the ship at the end of the journey without propelling power, 
and with a chance of its going on shore. The steam was first got 
up to working pressure, and the engines worked until the steam 
went down below working pressure, and the engines would no 
longer keep speed ; the fires were then re-fired and the time trial 
began. At the end of the trial the working was continued until the 
steam no longer kept up to the desired pressure, and until the 
engines would no longer keep the desired speed, everything being 
wide open, that being so it might be taken that the coals in the 
fires in the trial were in precisely the same condition as in the ori- 
ginal steaming. 1n the Royal Agricultural Society all the fire 
left, with a good pair of gloves on, might have been carried away 
in the hollow of one hand. 

Mr. Allfrey said the chief peculiarity of the engines of the 
Briton was that they had an intermediate receiver and a reheater, 
and he was sorry Mr. Rennie had not told them more about what 
the effect of this reheater was, because, after all, that was the only 
thing which constituted the difference between the engines of 
the Briton and a large number of engines made in Scotland and 
North Britain. His experience of a reheater between two engines 
led him to the conclusion that it was a mistake. The late Mr. 
Humphreys made two engines for the Carnatic and the Rangoon ; 
they were similar engines—compound—with this exception, that 
one had a heater between the large and small cylinders. At the 
trial they could not, with the heater, obtain the same speed of 
ship, or the same amount of indicated horse-power, that they did 
without the heater, and in order to obtain it it was taken out, re- 
duced as far as possible, and replaced between the two cylinders, 
and then they obtained a rather better result than they had before, 
but it never came up to the engine with no heater. 

Mr. Napier said the result of experiments he made with the 
Thetis showed that the reheater was y, and that as 
great economy could be attained without it as with it. 

Mr. Murray said there was one point in connection with the 
engines of the Briton that Mr. Rennie did not bring so prominently 
before the meeting as it deserved with respect to a compound en- 

e of this kind with an intermediate receiver. It had enabled 

. Rennie to use the high-pressure cylinder directly upon the 
crank shaft, Before he left the Admiralty he recommended that 
these engines should be tried, and that was one of the reasons the 
committee gave in favour of their being tried. With reference to 
the use of the high steam pressure of 601b. Mr. Rennie stated he 








in her Majesty’s navy. He had promised on a previous ion to 
work out some improvements, which, he trusted, would reduce 
economy of fuel to a still greater extent, namely, 2 Ib. per horse- 
power. He was happy to say he had been able to do so. He had 
experimented upon 6-horse engines, and had reduced the consump- 
tion of fuel fully one-third. If the opportunity was given to 
him he would save one-third of the expenditure of fuel in her 
Majesty’s navy, and in all the steam engines that were working in 
the world. 

Mr. Samuda said the consumption of 1°3lb. per horse-power 
was so much less than anything that he had ever heard of that he 
thought it desirable that there should be no possibility of a mistake 
with reference to it. Had Mr. Rennie? the means of giving the 
quantity of coal used on that occasion to evaporate the quantity 
of water that was necessary to produce the quantity of steam 
he there used? He had very little experience of compound 
engines, but had a good deal with the usual engines with surface 
condensers, which he had used on a large scale for the last eight 
or nine years. The average consumption of coals in those ships, 
running over journeys of nearly 4000 miles, was about 2? lb. pe 
horse per hour. He thought that they might safely reduce that 
to 241b., but the 13 was something wonderfully sm 

Mr, Wildish said he should be very sorry tosay anything against 
that which certainly was a very good invention. One 
thing should not be lost sight of, namely, that the weight 
allowed for the compound engines considerably exceeded the 
weight ordinarily allowed for engines with - y- eaters and sur- 
face condensers. The weight of the compound engines spoken of 
was something like 350 tons. Some of the engin of the same 
class, but on the old construction, weighed less than 300 tons, and 
they must assume that the cost of the new engines must exceed 
considerably the cost per ton of the engines of the old class. It 
resolved itself into a question of expense. The compound 
e were 50 tons in excess of the engines now commonly used, 
and the ship was obliged to carry a less quantity of coals. No 
advantage was gained in point of speed ; in fact the speed of the 
Eclipse exceeded that of the Briton. It cameto this :—There 
was an original'outlay cf somuch money, and of course there was the 
interest on thatoutlay. The outlay on the one yy was greater, 
while with the other engine the expenditure of fuel was greater. 
Were they to choose engines that would work more economically 
with a greater original outlay, or engines costing less but using 
more fuel? That was one of the real points to be considered. 
He did not know how far that would hold generally in build- 
ing these engines, but it held in the present case. The engines 
of the new construction re about 350 tons, and some of the 
old engines were less than tons, 

Mr. Bramwell said the last speaker had been leading them in a 
false direction. He took the weight of the engine to be that of 
the yom and boiler, but surely for a steamer which was to make 
more a few hours’ passage the true way of testing the weight 
of the engines was to take the weight of the engines, boilers, 
and coals required to supply those engines and boilers, for 








ed that being able to use steam of that pressure was in 
consequence of surface “condensation. They! were all aware 
that in her Majesty’s service there had been for many years a num- 
ber of gunboats running with high-pressure steam. Many of these 
boilers had lasted several years and done their work well without 
surface condensation. He should like to hear how Mr. Rennie 
reconciled that fact with his statement that surface condensation 
was an absolute necessity for the use of 60 lb. of steam. 

Mr, Rennie said, in reply to Mr. Ravenhill, that he knew —_ 
only one vessel of the Amazon class that did, on a six hours’ trial, 
consume less than 34 lb., and he was informed that many engines 
consumed more than 34 1b. on a similar trial, under the same 
circumstances, They could not compare a trial of six hours’ 
working at the extreme powers of the engine with work done at 
sea, where they were not developing much more than half the 
power. Mr. Maxwell mentioned that the 6 > oe hour for high- 
pressure engines was rather in excess of what had been obtained in 
the agricultural engines. Looking at the last Oxford trials he 
found that even where they were using fresh water, and not as they 
were compelled to do at sea using salt water, there were five which 
were below 6 lb. and six which were above. No doubt, if very 
great expansion was used that might be considerably reduced, but 
that was not the usual way in which they were made. The trial 
referred to by Mr. Samuda, in which the result of 1°3 was obtained, 
was conducted by the Admiralty officers, and was subjected to the 
strictest supervision. Mr, Ravenhill asked what advantage was 
found from the use of the hot-box. The reservoir chambers were 
used in both cases, but in one of the trials on October 25 the 
steam was shut off from the jacket, and that gave a slightly in- 
creased result, but not very great—the difference between 4000 
and 3800 in four hours. 


“STEEL AS APPLIED TO SHIPBUILDING.” 


Mr. J. B, Howell read a paper on the application of steel to 
shipbuilding. In 1853 he pointed out the value of mild cast steel 
as a material for shipbuilding, but he failed to make any impression 
at the time, owing to the = nee belief that steel was s: onymous 
with brittleness, He had subsequently introduced pt jes ““homo- 
geneous metal.” Messrs. Laird had constructed a small vessel of 
steel for the Livingstone expedition, and since that time mild cast 
steel had been extensively used, His firm now made a steel in the 
highest degree suitable for shipbuilding. There were samples on 
the table some of which had been bent cold, and others had been 
heated to a red heat and plunged into cold water. 


‘On aA NEw MErHop oF TestinG ALLOys.” 


Mr. Lewis Olrick explained the new method of testi 
and alloys, and the apparatus for the same, inven 
Gustav Bischof, of Bonn. 


metals 
by Mr. 
The system of testing consists, first, in 


preparing test strips of certain fixed dimensions and weight of the 
material to be experimented upon. These strips are fixed ina 
vice and then subjected to a number of bendings through a given 
angle. The strips which can sustain the greatest number of 
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bendings before fracture takes place show that they are made of 
a material superior in quality to those strips to which only a 
smaller number of bendings can be applied. The metallometer 
.consists of acase containing detcotth, which gives a revolv- 
ing motion to acrank, and from this an oscillating motion is 
imparted to a main axis through a slotted arm above the axis, 
which is supported at each end by two standards. To the main 
axis are fixed close to the standards two levers which, at their 
extremities, support two weights which hang perpendicular 
during the oscillations, and thereby maintain the guide bars 
through which the test strips have to pass in a vertical position. 
Between the two levers are fixed five small vices, in each of which 
two test strips are fixed, and to the other end of each test strip is 
attached a small weight. It must, however, here be particularly 
noticed that the tenting takes place, not across the jaws of the 
vices, but across the edges of the guide bars, as otherwise the different 
force with which the vices were screwed up in gripping the test 
strips would make a material difference in the number of times 
the metal to be tested would stand the bending. There are two 
short standards containing set screws for the purpose of insuring 
that the bend is made each time through the proper angle, which 
is by preference 674 deg. This can, however, be altered if 
required. The fly at the top of the clock is provided with discs 
for regulating the velocity of the revolutions, and in front two 
dials are provided, from which the number of oscillations can be 
read off. Illustrations of a Bischof testing machine will be found 
in THE ENGINEER for October 7, 1870. 
The last paper brought forward was on a plan for conveying 
railway trains across the Straits of Dover. 





The chair was taken on Thursday evening by Dr. Woolley. Mr. 
E. J. Reed, C.B., the late Chief Constructor, read a paper “‘ On 
Certain Strains to which Ships are Subject.” Complete and in- 
structive details were given to show the strains to which ships are 
exposed at sea as differing from those of the same ships in still 
water, in being more severe and rapid in variation of character 
and intensity. The typical ships upon which the investigations 
were based were the Victoria a Albert, Minotaur, Bellerophon, 
Audacious, and Invincible. It appears from these researches 
that the statical strains resulting from extreme positions of sup- 
port of a ship floating amongst waves may reach amounts varying 
from three to six times the corresponding still-water strains. Mr. 
Scott Russell, acknowledging the value of Mr. Reed’s investiga- 
tions, urged that every ship built by the Admiralty should have 
similar calculations and diagrams made and sent with her; he 
thought it would be a benettt to shipowners that ordinary vessels 
should likewise be dealt with, especially as to cargo, and its weight 
and position when leaving port. Mr. Dudgeon was of opinion that 
owners and builders of iron ships found no examples of injury 
from such strains as those referred to, and deprecated the appli- 
cation of these calculations in ordinary cases. The author’s prin- 
ciples were supported by Mr. Merrifield, Mr. Napier, and Dr. 
Woolley ; and in reply Mr. Reed pointed out that as with stability 
so in constructive strength, defects unfortunately made themselves 
apparent finally and fatally, once for all, by the loss of the ship. 

Mr. Nathaniel Barnaby read the following paper on “‘ The Rela- 
tive Influence of Breadth of Beam and Height of Freeboard in 
Lengthening out the Curves of Stability.” 

**It is just three years since curves of stability were first intro- 
duced to public notice in a paper read here by the late Chief Con- 
structor of the Navy. Few of us supposed then that they would 
receive such a melancholy notoriety as has since befallen them ; 
and no one attached enough importance to them to calculate them 
for an actual ship until last August, when, unhappily, the curve 
only served to show clearly why the ship for which it was con- 
structed was lost, instead “f preventing the calamity. I do not 
propose to enter into the reasons of this. They have been widely 
discussed with but little profit. My object is to meet the argu- 
ments of those ardent lovers of low freeboard who throw all the 
blame on want of beam, and refuse to see in the lowness of free- 
board the danger which always besets it; and what I may say will 
perhaps show also to those who have a superstitious horror of low 
freeboard, that with very considerable beam low freeboard ships 
may be made quite safe against upsetting. There are those who 
contend that the Captuin’s insecurity arose from want of sufficient 
beam, and others that it arose from want of sufficient freeboard. 
Both parties are right. But I propose to show that peril is far 
more readily incurred and averted by alteration in freeboard than 
it is by alteration in beam. This effect of freeboard is no new dis- 
covery. Itis an old maxim of thesea that in bad weather sail should 
be shortened, in a high-sided ship to save the spars, and in a low- 
sided ship to save the ship. This wise maxim has been the result 
of experience. For the future every naval architect who designs 
and every sailor who commands a ship must know why this is so, 
and must know also the limits of the resistance which his own 
ship is capable of offering to the pressure of her canvas. A curve 
of stability, although extremely difficult to construct, is easily 
understood. It consists of a case or line of absciss, graduated in 
degree, from one degree up to the greatest inclination at which 
the ship continues to possess righting power. This varies in dif- 
ferent ships, which we have calculated, from somewhat over 30 deg. 
to 120 deg. At each of these several inclinations the exact 
amount of the righting force is calculated, or rather the length of 
the arm of the righting lever is calculated, and this length is set up 
as an ordinate at the angle to which it corresponds, and a curve is 
drawn through the outer extremities of these ordinates. This 
curve crosses the case line at zero, because there is no righting 
force when the ship is upright, and crosses it again at the position 
of the angle of vanishing stability. The highest point of the 
curve indicates the position of the angle of maximum stability. 
It will be seen that the amount of the righting force may be 
ascertained from this curve at once for any inclination by 
taeasuring the length of the ordinate, and maltigiy! g by the 
weight of the ship. I have referred to the iderable diff 8 
in the range of stability in ships of different proportions, and I 
have now to ask your attention as to a few illustrations of this. 
Taking the Captain first, it will be seen that the highest part of the 
curve corresponds with an angle of 21 deg., and that both in the 
upright position, i.¢e., when the angle is zero, and at 544 deg., the 
curve crosses the axis, and thers is no righting force in operation. 
It may be inferred from this curve that if the ship had been rolling 
among waves in a calm she might have rolled to near 40 deg. from 
the upright each way with safety, the difference between 40 deg. 
and 544 deg. being allowed for the slope of the waves. But wit 
a pressure of the wind upon the sails a considerable portion of 
this curve becomes of no value. Suppose, for example, that the 
ship were sailing and were held down permanently by her canvas 
to 20 deg., it would follow that as the upsetting power of the wind 
is already nearly equal to the greatest resisting power of the ship, 
a small increase in the power of the wind raising it, say, from 7010 
foot tons, which it would be at 20 deg., to 7110 foot tons, would be 
greater than the greatest resisting power of the ship, and that, 
therefore, the smaller resisting powers which the ship is capable 
of exerting at the larger angles would fail to prevent the ship from 
being ed a over. If the ship were permanently in- 
clined at 10 deg. by the pressure of sail, and were carried by the 
heave of the sea to as much as 38 deg., she would recover herself, 
because at 38 deg. the righting power of the ship is precisely the 
same as at 10 deg., and the upsetting power of the wind would 
have decreased in proportion to the square of the cosine of the 
inclination of the ship to the upright. Taking this into account, 
the ry 4 may have been rolled over under this sail to 46 deg., and 
would have returned to the upright. Or take the case of a squall. 
If the ship had been, as already supposed, permanently heeled under 
canvas to 10 deg., and a squall capable of holding her inclined to 
16 deg. had struck her, she would still have been safe. She would 
have been carried over to about 25deg., in order to absorb the force 
of the blow, and finding there more righting force than the steady 
force of the wind could overcome, she would have rolled back to 
16 deg, and inclined permanently at that angle. It will be seeu 











at once that the imminence of any peril to which she may have 
been exposed, so far as this curve would indicate it, would depend 
upon the assumption made as to the angle at which the ship would 
be permanently inclined under her canvas. The man who has 
reason to suppose that the ship would never be inclined perma- 
nently among waves or in squally weather to more than 10 deg. 
would argue, as we have already shown that he might, that both as 
to the heave of the sea and the sudden force of a squall there was 
a considerable margin of ewes But if he supposed the ship to 
be permanently heeled to near 20 deg. among waves, as in squally 
weather, the curve would show him at once that the ship was in the 
most imminent peril. It will be seen, therefore, that the question of 
the ship’s danger, as indicated by this curve, does not turn on the 
amount of stability, but on the proportion which the angle of perma- 
nent heel of the ship under canvas bears to the angle at which the 
stability is greatest; and with reference to the range of stability 
I shall be able to show that, while with a low freeboard it is pos- 
sible to increase the amount of the righting force at small angles 
indefinitely, the position of the angle of greatest stability alters 
very slowly, and it is impossible with any breadth of beam and 
practical position of centre of gravity to give them righting power 
when on their beam ends, a matter which is easy enough in ships 
with high freeboard. I am bappy to say that in the opinion of 
the Committee on Designs the range and amount of stability pro- 
vided in the original designs of the Thunderer would have been 
sufficient for an unmasted ship for ocean service. But supposing 
it had been decided otherwise we had provided a remedy. That 
remedy is not to increase the beam of the ship or (to use popular 
language) to reduce her heavy load of armour piled up centrally 
to a height of 20ft. above the water, but to pile up 130 tons more 
upon the top of her, and to take care to keep these new weights 
well away from the middle of the ship. The effect of this addi- 
tion is to nearly double the stability of the ship ; the maximum 
righting force being increased from 7430 to 14,140 foot-tons, to 
carry the maximum angle to 304 deg. instead of 20 deg., and to in- 
crease the range to 55$ deg. This is done simply and entirely to 
the raising of freeboard through the middle of the ship. The 
effect on the centre of gravity of the ship has been of course 
accounted for and the necessary drawback on that account 
has been taken into the calculations, The effect of 
the additional weight at the sides of the ship on the 
moment of inertia will be to increase the steadiness of the ship. 
The use made of the superstructure referred to is to give healthier 
and more commodious quarters to the officers than can be given 
under the bomb-proof deck, and to furnish space for sick berths, 
cooking arrangements, &c. I only refer to it here as a further 
illustration of the influence of freeboard on the curve of stability. 
In order to show by comparison among similar vessels how the 
curves of stability varied with increase in beam and increase in 
freeboard, I have had the curves of stability calculated for a num- 
ber of prismatic bodies with rectangular cross sections. You will 
see on the walls some of the curves of stability which we have 
constructed during the last few months. I have selected such as 
as I thought would best illustrate the remarkable effect of high 
freeboard in ships with but little initial stability. The Incon- 
stant is one of these cases. Everyone knows that we have put 
180 tons of ballast into her, not a large amount for a ship of 5500 
tons displacement. It is not known to everyone that she possesses 
among her admirable seagoing qualities a range of stability extend- 
ing tonoless than 1054 deg. That, in other words, she would bear to 
be thrown over not only on her beam ends but to 15 deg. beyond it, 
and would still possess righting power. But a more remarkable 
case is that of the Juno and Thalia, which, with very small initial 
stability, possess righting power up to 115 deg., i.c., to 25 deg 
beyond their beam ends. The Indian troop-ships Crocodile, 
Serapis, Euphrates, Malabar, and Jumna, are well-known for 
their lofty, towering sides. It may be some satisfaction to persons 
who have regarded this as top-heaviness, merely dangerous to 
their stability, to know that these ships have the most stability 
of any of the ships hitherto calculated; that the stability increases 
perpetually up to an inclination of 50 deg., and that they posses 
righting power to beyond their beam ends. I have given also the 
curve of stability of the Vanguard, Iron Duke, Audacious, 
and Invincible, in order to show how well grounded our 
confidence in those ships has been when they were properly 
treated. These ships are now floating at near the lines to which 
they were constructed, having been brought to them by ballast. 
In order to show what their qualities really are in this respect I 
will compare them with a ship that has been universally and justly 
praised for her behaviour, namely, the Achilles. They stand thus: 
Up to an inclination of 54 deg. the Achilles has a greater length of 
righting lever than the Vanguard class, the maximum length of 
this lever being 2°48ft. in the former ship, and 2°32ft. in thg latter ; 
this maximum occurring at 424 deg. in the former and 44} deg. 
in the latter. At 54 deg. the righting levers are the same, and 
while the stability vanishes in the Achilles at 80} deg. it goes up 
to 834 deg. in the vanguard. So that while the ships of this class 
are not quite so stiff under the same proportionate spread of can- 
vas as the achilles is, their range of stability is greater, and their 
safety more assured. If you feel as keenly as I do the importance 
of these investigations you will be glad to remember that difficult 
and complicated as they still are, we owe their practicability to 
my friend and calleagne Mr. Barnes, by whose admirable formula 
first communicated to this institution in 1861 they are caculated. 
And you will alsobe proud to know that the Royal School at South 
Kensington, our school, has furnished the calculations, two of 
whom will, I am glad to say, make their first public appearance 
here to-day. The work of calculating these curves is so heavy 
and difficult, that without their highly trained skill it could not 
have been performed, but with it we hope before long to know 
the precise condition as to stability of every ship in the Royal 
Navy. (To be continued.) 

THE LIVONIA, 

Tue Livonia is a new schooner yacht which is to be launched 
to-day from Ratsey’s building yard at Cowes. At the present 
stage of her career she will perhaps be most easily recognised by 
the name of the new Cambria; for she has been built for the 
Mr. Ashbury who, until last autumn, was the owner of that 
well-known racer; and the new vessel, in superseding the 
Cambria, is intended not only to emulate her deeds, but surpass 
her achievements in American as well as English waters. By 
saying that she is intended to do great things, something more 
is here meant than is conveyed by this generally idle remark so 
common regarding new vessels. In the first place there are a 
great many important people who sincerely wish the vessel to 
be a success, and there are perhaps even a greater number of 
very intelligent men who think she really will perform all that 
is expected of her. The good folk of Cowes, indeed, who for tye 
most part glory in the renown of the Cambria, look upon her suc- 
cessor as a real wonder ; and all this undoubtedly gives interest 
to the subject of this article. But it was not alone the vessel 
which went out to the United States to compete with the 
Americans that attracted attention, for her owner also may justly 
be called famous. It is true some people who did not understand 
the subject, and who only went by whatthey heard, wereattimes a 
little puzzled as to whether it was Mr. Cambria and his yacht the 
Ashbury, or Mr. Ashbury and his yacht the Cambria that occu- 
pied 2 Tad a space in some newspapers; but that it was one 
or the other, or both, no one could help being sure. This fame 
was spread, if not generated, by the publication of his corre- 
spondence, in very choice English, with some American gentle- 
men relating to certain proposed sailing matches between their 
yachts, There were many letters, very many, and the attitude 
of the writers to be much the same as that of two 


men meeting on a footpath who, by dodging at the wrong 


moment, defeat their best efforts to get on, and very nearly 
bring their heads into collision. This attitude, however interest- 
ing at first, was in this case maintained so long as to become 
tiresome to contemplate ; and when at last a good many matches 
did actually take place, it was manifest that public interest 
had been trifled with until it had become exhausted. 

The Livonia, which we inspected on the stocks last Saturday, 
is, however, a pleasanter subject for consideration than this 
episode in the history of the last season. Mr. Ashbury, it is 
reported, sold the Cambria last year, and his new vessel not only 
attracts notice because of her peculiar antecedents, but by her 
very marked individuality of character invites criticism and 
remark. 

The Livonia measures 112ft. 7in. on deck from stem to stern- 
post. Her greatest beam, which is situated 6ft. abaft the centre 
of her load water-line, is 23ft. Tin. ; her draught aft is 12ft. Gin. ; 
amidships it is a few inches less ; and forward, on account of her 
much-rounded forefoot, it may be anything, but is nominally 
8ft. Her tonnage is 280 tons old measurement, or 263% by 
Thames measurement. 

Although the design of this vessel is not entirely different 
from that of some English and many American yachts, yet in 
several important respects she exhibits peculiarities so 
foreign to our common prejudices, that she strikes one at first 
as being a complete novelty ; and even on further inspection her 
appearance strongly suggests the combination of a new idea and 
a Yankee idea. Those very marked characteristics of the 
American model—the great beam, the cambered keel, the 
curved rabbet, and the low freeboard, which have become more 
or less familiarised among us lately, are here present in certain 
modified degrees ; but these for the present we will pass over. 
The usual American model, however, has two other even more 
distinctly national features which are here altogether wanting. 
In the place of the American midship section, with its peculiar 
floors, which rise so straight from the keel to the bilge, and pro- 
duce little or no hollow about the garboard, we have here a 
daring innovation, really startling in its beauty, and quite 
curious in its simplicity. Her midship section is, indeed, the 
leading characteristic, or the very secret, if we may call it so, of the 
Livoma. And, again, instead of that uniformity in the moulding 
of the frames of the fore body which characterises the American 
model—or, in other words, that parallelism of the transverse 
sections at this place—instead of this in every way admirable 
arrangement, we find in the body plan of the Livonia that her 
bow sections look like a lady’s open fan, or a spiral staircase. 

Unfortunately for the advancement of the shipbuilder’s art, 
the drawings of the lines of yachts are generally regarded in the 
same light as other private property, and kept for the sole use 
of their proprietors; and the present instance not being one of 
the exceptions to this rule, we must be content with a descrip- 
tion and a diagram where a finished drawing only could convey 
the information exactly. 

Let A BC be a triangle, having the sides A B and B C equal 
to each other, and subtending an angle of 84 deg. at B. Bisect 
BC in D, and C Din E,and DBin F. From the point E draw 
E G at right angles to C D, and from the point F draw F H at 
right*angles to D B. From the point G as a centre, with the 

















radius G C, describe an arc from C toD. And from the point 
H asa centre, with the radius H B, describe an are from B to D, 
and the curved line C D B represents approximately the midship 
of the Livonia. 

This, it will be seen, is a very buoyant and stable form ; and 
as a consequence we find her carrying but 70 tons of ballast. In 
this section the “power,” as builders delight to call it, or more 
correctly the centre of buoyancy, is where, theoretically, it 
should be—namely, high ; and the displacement below, where it 
would be instability rather than stability, is comparatively very 
small; but then as a result of this very hollow garboard and 
very small displacement below, there is but little room for 
ballast, and its centre of gravity must be something higher than 
we generally find it. Still, so far as the design would allow, 
there are but few possible advantages neglected, and in this par- 
ticular there are 18 tons of lead run in between the floors on 
either side of her keelson. That is, of course, getting it, as it is 
possible to do, inside the ship; but there must be three feet or 
so of wood below even this lead which is run in, and we have 
seen this valuable space nearly all solid lead instead of solid 
wood. 

The character of the midship section is apparent from end to 
end of the vessel, and wherever you look at her she is fine below 
and full above. The fore end of the vessel is like this :—The 
water lines of the bow, taken at any level, have but little hollow 
in them—not more than three inches or so, but still the bows 
are fine ; that is to say, the curve of the garboard, which is so 
pronounced amidships, is maintained right out to the bow, onl 
the curve is gradually straightened out more and more un 
the stem is reached. In addition to the fineness obtained in 
this way, the keel, which is cambered more or less from end to 
end, curves considerably upwards as the stem is approached, and 
the effect of butting the cant timbers on this rising keel is to 
very much increase the fineness of the entrance. Altogether, 
her bows could scarcely be finer below water ; and indeed it may 
be said they could scarcely be fuller above water, for the round 
bilge of the midship section is not lost sight of until within a 
few feet of the figure head, where the hollow curve of the gar- 
cone predominates and gives a good flare to the topsides just 
ere. 
The after half of the vessel is like this :—From the midship 
i the load water line is very full except 
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like to a long counter only with a deadwood attached ; the 
junction of the deadwood and the ship’s body above it being 
nowhere effected at an angle, but by the in ition of a sharp 
curve in the timbers. Thus the Cawed of the mid- 
ship section, which, we have said, becomes spread out as the stern 
is approached, is here gradually narrowed to a gutter. 

en afloat the Livonia will look low in the water, her least 
freeboard (on the quarter) being only 4ft., though forward this 
rises to 9ft. 8in. The topsides amidships have a pretty tumble- 
home of about 7in., and her greatest breadth (about 8in. above 
water) is in excess of that of her load water-line by 2in. or 3in. 
on each side. 

The construction of this vessel is without doubt worthy of 
almost unqualified praise. In the first place, she must be won- 
derfully strong; it might even be remarked that she is too 
strong, her framing seeming to be unnecessarily heavy; but, 
apart from this, both materials and workmanship are quite choice, 
and she is admirably finished everywhere. 

When the keel was laid down the keelson was worked on 
to it before the vessel was put in frame. These are of English 
elm. Then half floors of oak were butted against the sides of 
this structure, and in the square body iron whole floors bolted 
down on them, the cant timbers being only bolted through the 
dead wood ; moreover, a pair of hanging knees to every other 
beam leave little to wish for in the way of strength. She is 
planked with American elm up to the light water line ; the 
wales are oak, and her topsides teak; her garboard and the 
lower strakes of the bottom are fastened with copper bolts a few 
strakes below the light water line, with wooden treenails and 
copper bolts through alternate timbers, and her topsides with 
metal dumps and copper bolts. Her spacious deck is laid with 
yellow pine in narrow planks tapered from end to end, but the 
deck fittings we cannot look upon as a decoration to this part of 
the vessel, and perhaps it is hardly worth while to describe 
them here. Her bottom is covered with two and a-half tons of 
the new cold-rolled copper, which, on account of its superior 
smoothness, is thought so great an advantage to a racer, that 
yachtsmen are actually stripping off the old-fashioned copper 
from their vessels, that they may supply its place with the 
highly esteemed new. Her mainsail and foresail are made of 
American cotton cloth, which, with less weight, is perhaps more 
impervious to the wind than our ordinary flaxen sail cloth, 
which said cotton sails must become like enormous sponges 
when wet, and which will mildew in spite of the most solicitous 
care. The area of canvas which she will spread out we can only 
guess at ; but the dimensions of her spars are as follows:— 














Length} Diam. 
Spars. Ld in in Materials. Remarks. 
feet. | inches. 
mee From deck to 68 20 | { Rake of lin. 
Foremast hounds .. 64 to the foot. 
Mastheads .. .. 0 «- 9 — Oregan pine 
Main boom... .. oe « 71h 15 
Bowsprit, outside thestay 37 _ Running. 
Main topmast ) From fid 39 aie 
pr — tosheave { 36 } 9 } Christiania 
ain g . 38 _ - 
Fore gait | Length for sail } . = ait | 











The mainmast is situated 10ft. 4in. abaft the centre of the load wate:- 
line, and the distance between the masts is 32ft. 4in. 

It will be seen from this table that her lower <vasts are very 
taut, her topmasts comparatively snug, and her main boom cer- 
tainly long ; and of their quality and make, if we say they are 
like Ratsey’s spars generally are, we would be understood 
to be saying a great deal; the main boom especially is very 
beautiful. 

On the whole the Livonia is a well-balanced ship. Her 
“ fairness,” too, is beautiful to see, and she ought to be an ex- 
cellent sea-boat. But if she proves to be a successful racer the 
revolution she will create in the build of yachts will be nothing 
less than that caused by the famous old America, and it is cer- 
tainly hard to think that such great changes are so very near. 





THE INSTITUTION OF CIVIL ENGINEERS. 
March 28th, 1870, 
Mr. CHARLES B, VIGNOLES, F.R.S., president, in the chair. 


THE paper read was on “‘ The New Ross Bridge,” by Mr. Henry 
N. Maynard, M. Inst. C.E. 

The author stated that this bridge was built over the river 
Barrow, in Ireland, on the site of an old wooden structure, which 
was swept away by ice, and where the river was navigable for 
vessels of 2000 tons burthen, and was 650ft. wide and 38ft. 
deep at high water of spring tides, there being a tidal range of 
25ft. The bed of the river was chiefly sandy clay, or marl, with 
thin layers of debris, the marl varying in pte Aen and overlaying 
a bed of about 7{t. of gravel under which was rock, 

The timber bridge was com of mere trestles, resting on the 
mud at intervals of 25ft. and covered ,with joists and planking, 
having a portcullis of 30ft. opening, and it was said to have 
cost about 10s. per square foot of surface. 

The new bridge was of iron, and had been designed by Mr. 
James B. Farrell, M. Inst. C.E., Wexford, and Mr. P. Burchall, 
Kilkenny. It consisted of four spans of fixed lattice girders, 
each Sait. in the clear, and of a swing bridge having two 
openings of 50ft each. The roadway was 32ft wide, com- 
prising two footways each of 5ft. 6in. and a carri way 
of 21ft. The road was carried between the lable gioteee on 
cross girders and buckled plates, these plates being covered with 
6in. of Portland cement concrete, then a layer of asphalt 2in, 
thick, upon which was laid metalling 4in. thick, except over 
the swing spans, where a den floor, bered like a ship’s 
deck, was laid. 

The piers were pairs of cast iron cylinders sunk to the rock, 
Oft. in diameter at the base and 7ft. in diameter at the top, 
having one taper length below low water to connect them, an 
filled with Portland cement concrete. The central pier, under the 
swing span, was formed of a cluster of five cylinders braced to- 

ether, upon which a strong circular girder formed a roller path 

or the bridge to turn upon, the turning being performed by duke 
and wheel gear. 

The abutments of the bridge were to have been built of masonry ; 
but at the author’s suggestion iron was substituted, thereby saving 
much time and money. These abutments were composed of three 

linders, each 7ft. in diameter, and of cast iron plates, filling 
the spaces between them, and forming also the wings. An orna- 
mental stone parapet was built on the top of the wing plates, at 
the back of which of the filling plates, as well as inside the 
cylinders, concrete was deposited. 

Considerable difficulty was encountered at first in sinking the 
cylinders. It was hoped that sufficient clay would be found to 
hold back the water. After building up a cylinder 45ft. high, 
it was lowered to the bed of the river and found to reach sufficiently 
above the water level for the attachment of another length. 
The interior was then excavated the sand pump, until the 
cylinder had sunk 14ft, when an additional 1 was added, 
and weighted as before. After remaining a few hours this sud- 
denly sank 13ft., carrying away some of the braces of the 
staging, which were not arranged for so great a movement. When 
the damgge to the stage was made good the water was pumped 
ut of the cylinder, but the inside could not be kept dry, for as 
oon as the earth at the bottom was disturbed the men were 
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driven out by water coming up through it. Compressed air 
apparatus was then used, a the earth excavated to the lower 
oo of the cylinder. On the pressure of the air being removed 
the cylinder immediately went down another 13ft. and on 
examination there was found to be a depth of 20ft. of earth 
inside, is earth was taken out until good hard gravel was met 
with, into which the cylinder had penetrated 5ft. and as this 
gravel immediately overlay the rock, it was deemed a sufficient] 
foundation. Various means were tried to pump out the eart 

m the inside of the cylinders, but it was too tenacious to be 
removed satisfactorily in that way. Mr. Milroy’s excavating 
apparatus was also used, and acted very well, but it was eventually 
found ni to complete the work by compressed air apparatus. 
All the cylinders in the bed of the river were subject to descend 
suddenly from 6ft. to 13ft. when they reached a certain 
stratum, and after the first was sunk suitable ments were 
made in the staging to meet this. The time occupied in sinking a 
pair of cylinders to the proper depth was about ten weeks. 
one pair operations were commenced on the 3rd December, and the 
excavation was completed on the 5th February, by means of the 
sand pump and Mr. Milroy’s machine. The compressed air, 
a) tus was then fitted on, and the cost of the whole was about 

for labour, exclusive of the use of staging and tools, 

Owing to the difficulty in fixing the piers in this river, the 
author was led to design an open braced pier for similar cases, 
and stated that if it had been adopted here a saving would have 
been effected of £8000, and the work would have been executed 
in less time. This pier would consist of a cluster of four braced 
tubes of cast iron, connected together as one, with solid wrought 
iron screw piles passing through them; the whole braced 

with its screws, being lo through the water, and 
the screws driven down inside the tubes, sliding through the 
latter in a telescopic manner, until they reached the bottom of 
— the bracing forming a guide and stage for the screwing 
—_ and becoming a permanent portion of the 


The ironwork in the piers and abutments weighed 1182 tons, 
and in the superstructure 650 tons. There were besides of other 
i 10,656 cubic feet, concrete 2000 yards, timber 


materials, masonry 10, 

3000 cubic feet, and timber in dolphins 9750 cubic feet. 
The work was executed b: 
rumlin, under the au 8 superin 

1868, the roadway being 


the Messrs. Kennard Brothers, of 
o and was com- 
menced in April, opened for traffic in 





July, 1869. The total cost was £36,250, or about £2 5s. per square 
foot of surface. The cost of fixing, including the staging, was 
£7 9s. per ton of iron. 

It was announced that the monthly ballot for members would 
take place at the next meeting, when the following paper would 
be read :—“‘ On the Testing of Rails, with a Description of a 
Machine for the Purpose,” by Mr. James Price, M. Inst. C.E. 





STERN BATTERY OF H.M.S. LORD CLYDE. 


HER Majesty’s ng Lord Clyde, iron-plated and mounting 
twenty-four guns, is fitted with Captain Scott’s traversing turn- 
tables in the most improved form. The arrangement is so clearly 
shown in our drawing that no description is necessary. The 
peculiar form of the ship’s stern is clearly shown, and the use of 
the turntable and curved racers renders all the ports available for 
use by a single gun. The Scott turntables were first applied to 
the foremost and after battery 18-ton guns of the Hercules, and 
are now fitted on both decks of the Sultan. Similar tables are 
also to be made for the Blonde and Raleigh’s bow and stern 12-ton 
i an great advan 


one or another. The is supported under its 
front by the solid deck, upon which part the + strain of the 
thrown ; occasio! one rear roller rests upon the 


table, and sometimes, but very rarely, both rear rollers rest on it. 
In the latter case hehe a oa is borne, the 
being rollers, which rest upon the 
The old slides are too 1 ee eS 


they are finished, J. Browning, fitter from 
kept at Malta for the purpose of fitting them 
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few minutes occupied in preparing for tapping off. The practical 
difficulties of the method of working by means of tuyeres have 
been happily surmounted; this is done by a simple and economical 
process, with a certainty as to the results, and a perfect regularity 
which leaves nothing to be desired. 

The method in which the tapping is performed has its import- 
ance, and ought to satisfy certain obligatory conditions; it should 
especially be effected rapidly, whether ingots or castings in moulds 
are to be formed, and with the power to regulate the stream 
according to the nature and importance of the articles to be cast. 
The temperature of the metal at the moment of tapping ought, of 
course, to be at that degree which would be best suited for the 
articles required. 

In order to fulfil these different regulations it is necessary that 
the moulds or ingot mvulds which have to receive the cast steel 
should be capable of being rapidly presented under the stream of 
metal, and as the height will differ according to the articles to be 
cast, it is indispensable that there be means by which to raise or 
lower at pleasure, and with facility, the platform upon which the 
moulds rest. ‘Chis is supplied by means of an hydraulic press. 
The quality of the steel always partakes more or less of the iron 
used, from the different bodies which enter into its composition. 

By the process above described ordinary steel can be produced 
from iron which would not have produced it by any other process 
at present understood; and the steel so made is capable of being 
applied to numerous purposes, such as rails, tires, large forgings, 
&c. By employing iron of a better quality, steel of a superior 
value, capable of rivalling the best tool steel, is obtained, with 
this difference, that the cost price is very considerably lowered, as 
we shall immediately see. But in every case the steel obtained is 
veritable steel, very susceptible of being tempered, having a great 
resistance, capable of being forged with tacility, and without 
undergoing any change by tne successive heats to which it is sub- 
jected, which facts alone are a sutlicient guarantee of its success 
when once introduced into the market. 

These results are obtained without the addition of foreign 
bodies, often so costly; all that is required is to make use of pig 
iron sufficiently carburated, the production of which 1s always 
easy. The No. 1 grey pig iron answers very well. We now possess 
the necessary data for obtaining the cost price of steel ingots made 
direct from pig iron. We have to consider two hypotheses : First, 
whether the iron is supposed to be drawn direct from the blast 
furnace; or, second, whether it is obtained from the second 
melting with mixtures, ‘The first case is particularly applicable, 
when the raw material required needs only to be of a secondary 
quality, The second case relates more especially to a varied pro- 
duction, and of superior quality. 


(To be continued.) 








THE IRON AND STEEL INSTITUTE. 
(Continued from page 210.) 


Mr. F. Kohn next read a paper on the “ Production of Alloys of 
Tron and Manganese, and on their Application to the Manufacture 
of Steel.” This paper was prepared for the Merthyr meeting of the 
Institute last autumn, but time did not admit of its being dis- 
cussed, 

The author stated that the properties of alloys of iron and man- 
ganese have not, as yet, been completely investigated, and much dit- 
terenceof opinion exists with regard to the theoretical position of 
manganese in the process of steel manufacture, thougu absolute 
unanimity prevails amongst steel makers as to the practical necessity 
of employing manganese in the manufacture of cast steel, Special 
allusion is made to the well-known spiegeleisen, from the dis- 
trict of Liegen, in Rhenish Prussia, which contains from 7 to 11 
per cent. of manganese. A kind of pig iron is there made from a 
spathic iron ore, which is a crystallised compound of carbonate of 
manganese and carbonate of iron, ‘The production of spiegel- 
eisen requires a particular management of the furnace, but 
with recent improvements the ironmasters of Liegen have learnt 
to make this substance with hot-blast and coke, utilisation of 
waste gases, and a high temperature in the zone ot fusion. With 
the best managed blast furnaces, intended specially for manufac. 
turing spiegeleisen, only from 70 to 380 per cent. of the total 
annual produce is iron of that class. ‘lhe quantity of combined 
carbon in spiegeleisen is about five per cent. In adding a dose of 
spiegel to a charge of decarburised iron it is unavoidable that a 
proportionate quantity of carbon must be put in for any given 
amount of manganese which it is desired to introduce into the 
charge, and this leads to a difficulty in manufacturing very soft 
kinds of steel, which has always been very seriously felt by all 
Bessemer steel makers, and which has been overcome only to a 
certain extent by great experience in the management of the con- 
verter. The actual necessity for making very soft steel with 
Liegen spiegeleisen is to ‘* overblow ” the charge to such an extent 
that there is oxygen enough left in the metal to combine not only 
with all the manganese and silicon, but also with the greater 
part of the carbon introduced by the spiegeleisen. This practice 
has made it possible to apply ordinary spiegel to the manufacture 
of the softest kind of Bessemer steel, but it is an acknowledged 
makeshift, and the demand for the richer alloys of iron and man- 
ganese has for a long time past been felt by every steel 
maker in the country. ‘The author particularly described the 
process for the manufacture of ferro-manganese that has been 
invented and patented by Mr. Henderson, of Glasgow. 
With proper selection of materials the average proportion ot the 
alloy obtained by the process is from 20 to 5U per cent. of man- 
ganese. This can be manufactured at little more than £7 per ton, 
exclusive of royalties, Mr. Kohn considers that the making of 
these artificial alloys of iron and manganese will be a suitable and 
remunerative industry, and will form a useful accessory to every 
Bessemer steel works in the country. Since the paper was written 
for the Merthyr meeting, the prices of natural and artificial alloys 
of iron and manganese in the markets of this country have under- 
gone some rapid and considerable changes whieh serve as further 
practical illustrations of the disadvantages previously pointed out, 
viz., the precarious position in which the steel manutacturers of 
this country are placed, by relying exclusively on one small district 
on the Continent for the supply of these alloys, which they at 
present consider indispensable for the successful manufacture of 

iron and steel. On the otherhand, some additional datahave been 
obtained with regard to the influence of the rich ferro-manganese 
upon the qualities of the steel produced by theiremployment. The 
Terre Noire Company have continued to manufacture and have 
employed ferro-manganese made by Mr. Henderson’s process, with 
ar average of 23 to 25 per cent. of metallic manganese in its compo- 
sition. ‘This alloy is exclusively used for the manufacture of the 
softest ‘kind of Bessemer steel which is required for boiler and 
ship plates, in the construction of ordnance, and for other 
similar purposes. The steel of Terre Noire is made from pig iron, 
which is run directly from the blast furnace into converters with- 
out mixing with other kinds of iron, By the addition of the rich 
ferro-manganese, instead of the ordinary spiegeleisen, the com- 
pany have succeeded in manufacturing a special class of steel, 
which in ductility and capability of elongation is superior to all 
that is now known in the markets of this country. ‘The company 
have submitted some examples of their steel plates to Sir William 
Fairbairn for testing, and the results of his experiments are 
appended to the paper, together with some remarks with regard to 
the specimens. Siw Witham says that the steel submitted for 
examination consisted of six samples, and taking them all toge- 
ther they exhibited considerable uniformity and character as 
regards ductility and strength. The highest as regards tenacity 
is below the average resistance of steel, but this is largely 
compensated for by its powers of elongation and ductility, and 
there is nothing comparable to it in any of the various manufac- 
tures with which he is acquainted. In its powers of resistance to 
a tensile strain it stands against the Barrow steel as 27°1 to 32°2, 





but in ductility it stands in the ratio of ‘219 per unit of length 
to ‘092 of Bessemer steel manufactured at Barrow from the hema- 
tite ores, These are important features in the character of this 
description of manufacture which is admirably calculated for 
being drawn into the finest kind of wire. 

Mr. Snellus said he was glad to find that Mr. Kohn had started 
the analysis of iron, because there were several bodies which accom- 
panied pure iron which exercised great influence on the tensile 
strength, and it was only by considering the whole of these that 
any clear conclusion could be arrived at. It was to be re- 
gretted, however, that he had not completed the analysis for 
sulphur and phosphorus, because those two bodies play as impor- 
tant, perhaps a more important part than manganese. ‘The old 
opinion that manganese served only to remove the surplus oxygen 
was not correct, for he had frequently found steels containing as 
much as two-tenths per cent. of manganese, and with quite sufti- 
cient carbon to cause them to be classed as middling hard steels, 
which failed to roll well; while, on the other hand, he had had 
other steel which would have been classed as very hard steel, 
which, when tested for tensile strain and for strength generally, 
turned out to be rather soft than otherwise. He, theretore, heid 
the opinion that manganese not only served to remove the oxygen 
from the molten metal, but also to increase the tensile strength, 
and to some extent the softness of the metal. The quantity of 
manganese, however, did not account for extreme ductility, unless 
the metal was free from carbon and phosphorus. On several 
occasions he had found more than six-tenths of manganese, and 
yet the steel was remarkably soft. He, therefore, did not think 
that manganese hardened the steel to any great extent, but rather 
that it had the opposite effect. 

Mr. Williams asked Mr. Kohn how the running of the iron 
direct from the blast furnace into the Bessemer converters was 
managed. ‘There could be no doubt that if the thing was possible 
it would effect a very great economy, but there were many diffi- 
culties inthe way. One difficulty was that there was sure to be 
a great amount of irregularity in the quality of the iron produced, 
He did not understand how the Bessemer converters would be 
placed so that the iron would be run direct into them, though no 
doubt it would be possible to arrange a system of travelling ladles 
to take the iron from the furnace to the vessel. 

Mr. Kohn said it was not run direct from the furnace at Terre 
Noire, but into a ladle first. 

Mr. Baker said he had analysed Bessemer metal, and was sutis- 
fied manganese was not necessary to the quality of the metal, 
however useful it might be to produce it. Manganese might give 
an iron that might be soft, but some other element added, such 
as carbon, might cause brittleness. 

Mr. Bell thought the members of the Institute would fail pro- 
perly to exercise their calling if they stopped at merely recognising 
what did or what did not improve the quality of the metal they 
were dealing with, Mr, Kohn had taken a step in advance, but he 
(Mr. Bell) thought the step was in a direction contrary to what was 
true, for no information had been obtained to justify the conclusion 
that the part played by manganese was merely the separation of 
oxygen from the heated metal. There could be no doubt that heat 
played a most important part in determining chemical combination, 
and if there were any truth in what had been advanced by Mr. 
Kohn some such element must have been at work. Any one who 
had witnessed the refining of silver must have seen that 
as the metal solidified large quantities of oxygen were 
given out, though there was no tormation of oxide of silver 
during the process, but he did not think there was any analogy 
between silver and iron, and there were no facts to justify the con- 
clusion that iron dissolved oxygen gas, or if it ydid, what was the 
time when it ceased to dissolve it and began to combine? The 
fact was that oxygen began to combine with iron when the metal 
began to cool, and to suppose that oxygen having been dissolved 
by the superheated metal could be given off at a temperature 
when it combined most readily was a contradiction in terms. He, 
therefore, dissented from the view that the office played by man- 
ganese was that of freeing the iron from the oxygen. 

Mr. Kohn said no doubt in large furnaces frequent tapping 
caused a great inconvenience, but several converters should be 
working at once, so that several charges might be commenced at 
the same time. 

Mr. Snellus said his idea was that manganese served a double 
purpose, not only to remove the oxygen but also to form an alloy 
with iron. 

The Chairman said some thirteen or fourteen years ago he pro- 
duced metallic manganese free from its alloy with iron, and 
having reduced pig iron to pure decarbonised iron he added some 
of the manganese in excess, and the result was so like copper in its 
qualities that it seemed almost removed from ordinary iron. 
About the same time, in order to satisfy himself what gases were 
really liberated from steel in the act of solidification, he con- 
structed a small vessel capable of opening in the centre, and con- 
nected it by a pipe with a large boiler exhausted by the air-pump. 
He placed a crucible in the vessel with 2U1b. of iron decarburised, 
and as soon as the cover was put on he turned on the communica- 
tion with the exhausted boiler. He had then very nearly a 
vacuum, because the exhausted chamber had a capacity more than 
100 times as great as the vessel holding the crucible, and through 
a hole in the top which was covered with glass he saw the gases 
were evolved with great rapidity from the tluid metal. After it 
was cooled down the gases were drawn off, and Professor Henry 
pronounced them to be carbonic oxide. 

Mr. B. Walker next read a paper on ‘‘ Modern Appliances for 
Reversing Rolling Mills.” He said the great demand for large 
plates and bars has made the reversing of the rolls a necessity, and 
the ordinary method of effecting this is by means of five spur 
wheels, two of which are on the same axle and run in opposite 
directions. ‘To each of these wheels is attached a clutch, the claws 
of which are placed in differeut positions, and into these is moved 
alternately another clutch which slides upon feathers, fixed to or 
furged on the main shaft. The train of rolls is put in a line with 
this main shaft, and the centre clutch is usually moved into posi- 
tion by hand, but this may be done by steam or hydraulic pressure. 
The ordinary speed for a train worked on this system may be taken 
at twenty-five revolutions per minute. Ata higher speed the mills 
are liable to accidents, in consequence of the immense shock caused 
by throwing in the clutch whilst the wheels are at full speed, ihe 
rolls being ina state of rest. Mr. Walker believes that a very 
heavy fly-wheel, though most desirable in good and cheap roiling, 
is a truitful source of breakages in mills constructed on this prin- 
ciple. Allowing that mills might with safety be worked »t thirty 
revolutions a minute, this speed is far too slow for rolling sbip- 
plates, bars, or rails, and there has been of late a great demand 
for a means for reversing the rolls at a much higher speed, Mr. 
Nasmyth was the first to suggest and Mr. Ramsbottom to work 
out and apply an approved system which is comparatively inde- 
pendent of speed, and mills on this principle can be so constructed 
that, whatever may be the size and speed of rolls, they can be 
easily reversed, whilst the mills can be driven by either horizontal 
or vertical engines. ‘The reversing motion is of the ordinary loco- 
motive type, but instead of the reversing lever there is a small 
hydraulic cylinder, and the labour required for working these 
engines is very smal!, though the speed and reversing of the engines 
are under ready control of the workmen. In this plan the rolls at 
each reverse start from a state of rest, the speed increasing as the 
steam is supplied to the engines, thus avoiding the shock caused by 
reversing the rolls with a clutch at full speed without any ‘elastic 
medium, The sudden stopping of the machinery is effected by 
reversing the valve, and thus bringing the steam on the other side of 
the piston, and experience has proved that although the engines 
may be run ata very high speed, there is nota violent shock in stop- 
ping, the steam acting as a cushion. Mr. Ramsbottom’s system 
does not admit of a fly-wheel, but the steam cylinders must 
be so large as at once, without any momentum of fly-wheel, to 
roll the plate. The next system noticed is one patented by Mr. 
F, W. Kitson, of the Monkbridge Ironworks, Leeds, and Mr. 





Chales. In this method flat discs or conical clutches are brought 
together and held in contact with each other by means of hydraulic 
pressure, the water being carried through the centre of the shaft. 
Lhis system admits of the ordi fly-wheels, and the rolls can 
be reversed at any speed. Mr. Kitson employs an ordinary flat 
clutch, with plain, straight-faced hydraulic cylinders acting in a 
line with the main shaft. It is only necessary to move the clutch 
sufficient for clearance, say one-eighth of an inch, so that a very 
small quantity of water is required, and further, with this system 
two steam cylinders are not necessary ; in fact, two mills may be 
driven from one cylinder, and it may be easily applied to existing 
engines and mills. Mr. Kitson’s patent machinery the 
engines and wheels always run in the same direction, the rolls 
only being reversed. The amount of friction surface is made 
so large that the clutches will do their work when 

without abrading the plate. At the time of starting there is 
no work in the rolls, therefore there is only sufficient friction 
required to start the mills, and the additional pressure necessary 
for holding the surface and the clutches together comes on after 
the latter are in motion. The arrangement of the clutch with the 
shaft is so self-contained that there is no cross strain put upon 
the bearings, and consequently no tendency to make the same 
hot. The firm of Tannett and Walker have another method of 
friction clutches for reversing gear, which consists of an ordinary 
cylindrical drum or collar cast or bolted to the spur wheel. 
Round this drum or collar is a wrought iron strap, and to this 
is coupled a hydraulic cylinder—acting at right angles to the 
main shaft, The water is admitted through the shaft, and this 
tightens the wrought iron strap. Round the friction drum or 
collar this strap may be lined with hard wood, where the iron 
surfaces can be machined and greased, and thus made to fit each 
other. It is found that a very little pressure will draw this strap 
firmly round the drum, and give great driving power. Directly 
under the hydraulic cylinder is fixed a slide, which rests on the 
friction drum, so that the pressure requisite for drawing the strap 
round the drum has no tendency to bend the main shaft, the 
strains being entirely self-contained as far as the drum and strap 
are concerned. At the outside of the strap are placed some spiral 
springs, and the instant the hydraulic pressure is released from 
the friction drum the strap runs perfectly clear of it. The fric- 
tion clutch can be applied the instant the workman wishes, as he 
need not wait until the claws of the clutch are in proper position. 
The fly-wheel power in connection with some mills working upon 
this system has now been made about 35 tons. The author thinks 
that the hydraulic friction gearing will be extensively applied 
to existing plate, bar, and rail mills. The paper was illustrated by 
diagrams showing the different systems described in the paper. 

Sir J. Alleyne said he, was about to adopt a system of friction 
clutch patented by Mr. Napier, of Glasgow. A differential lever 
was used instead of Mr. Walker’s hydraulic clutch, and he had 
great expectations from its adoption. 

Mr. Menelaus said he had seen Mr. Napier’s patent, and if it 
proved successful in practical working it would be the greatest 
stride yet made with regard to rolling iron and steel. 

Mr. Leyden bore testimony to the success of Mr. Walker's 
plan. He had a mill with three pair of rolls which had been 
successtully run up to forty-five revolutions a minute, and had 
never yet stuck at anything. Only last night he himself rolled 
one plate 2lft. by 5ft. and three-eighths thick, and the system 
suited admirably. While rolling out another plate the men at the 
brake put the brake on very suddenly, and the consequence was 
the plate had only got about half way through ; the engines were 
brought to a dead stand, the brakes were taken off, the engines 
were started again at half speed, the brake was put on gradually, 
and though the plate was 7ft. Gin. wide it took it out beautifully 
and laid 1t on the floor. He considered Mr. Walker’s system as the 
best yet invented for the purpose, and one which was calculated 
to supersede every other appliance for reversing. 

Mr. Head said the common system of reversing was very objec- 
tionable. Un quiet nights he had frequently heard the clutches 
thrown in and out of gear when he wasa mile from them. That 
would not be unless there was some mischief done by the blow. 

Mr. Leyden said in his mills, where there were three heavy pair 
of rolls, a person might stand with his back to the rollers 10ft. 
from them and not hear that they were being reversed. 

The chairman said he was glad to find that Mr. Walker’s sys- 
tem had been so successful. The reversing of the heavy masses 
in the older fashioned rolling-mills was a source of frequent break- 
downs and loss of power, and it was most desirable to get rid of 
the old plan. 

Mr. Olrick described an ingenious method of testing metals by 
a bending process patented by Mr. Bischof. Instead of pointing 
out the absence or presence of impurities, as a chemical analysis 
did, it showed to the practical man what was the degree of 
malleability or ductility. The inventor had found that pure zinc 
was the best metal to use as a standard, because it was the most 
uniform, and nearly always returned the same test mark under 
similar circumstances, If as little as ry¢y55 per cent. of tin existed 
in the zinc the machine would show it. 

Mr. Ball invited the members of the Institute to Deptford to 
see a boring machine at work there which goes through granite at 
the rate of from 6in. to 10in. a minute. 

The meeting was then adjourned. 





On Wednesday evening, the 29th of March, 1871, Professor 
Roscoe, F.R.S., of Manchester, delivered 2 lecture on the subject 
of ‘‘Spectrum Analysis,” with special reference to the manufac- 
ture of iron and steel. The lecture was illustrated by numerous 
experiments and diagrams. 

‘The chair was taken by the President of the Institute. 

Professor Roscoe said, inintroducing the subject of his discourse, 
that it not unfrequently occurred that scientitic discoveries, the 
results of which were apparently far removed from our everyday 
wants and of purely technical interest, became all at once of 
practical value and importance. Chemists who were occupied 
with investigating the properties of, and preparing, new bodies if 
they were not satisfied, as indeed they ougnt to be, with the study 
of science for its own sake, might say, at any rate, that they had 
another field of interest, inasmuch as a body which might be dis- 
covered to-day, and which for the time r ined a chemical 
rarity, and was seen only in the collections of the scientific 
chemist, might become an object either of great pecuniary value 
as applied to the arts and manufactures, or, as in the case of 
chloroform, a means of alleviating human suffering. He had to 
bring before the audience an application of this kind—one which 
if it was not so important as many, yet he thought they would 
all admit was of great interest. It was the application of the 
newly discovered principles of spectrum analysis to the steel 
manufacture. It would be presumptuous in him on that occasion, 
and before such an audience as he had the honour of addressing, 
to enter into detail on the subject of the B process, and 
still less would it become him to extol, as he might othe1wise do, 
the genius and the persevering energy of its discoverer. He 
thought, however, that they would all agree with him in 
this, that whether they looked at it from an economical point 
of view, or froma chemical point of view, or from a mechanical 
point of view, the Bessemer process was one which had not its 
equal either in modern or ancient metallurgy, and that it had 
commenced a new era which he thought was about to be fulfilled 
in the manufacture of our most important metals, iron and steel. 
It was to the application of the scientific principles of spectrum 
analysis to the manufacture of steel by the Bessemer process that 
he had to draw their attention. He would begin by pointing out 








shortly the chief principles which regulated this most interesting 
branch of science, and would afterwards show how those principles 
affected the particular process under examination. In explaining 
the principles of the process the lecturer referred to the discovery 
by Sir Isaac Newton, in the year 1675, that white light was a 
compound of coloured light, and might be separated into its com- 
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ponent rays by passing through a prism of glass. Newton allowed 
a ray of light, shining through a hole in a shutter, to pass 
through a prism and then fall on a screen, and he found that the 
white sunlight was split up into the many-coloured band which we 
now know so well as the solar spectrum, and he came to the con- 
clusion that the light of the sun consisted of rays differently re- 
frangible. Newton then performed the reverse operation by passing 
the sunlight through another prism placed in the same decton 
and thus bringing the coloured rays again to a focus, and repro- 
ducing white light. The German icist Kirchoff had laid the 
foundation of the science of spectrum analyis, and in his observa- 
tions had used four prisms, and instead of at the light 
with ~ naked oy, 90 Newton did, he viewed it ugh a tele- 
scope. [A picture of Kirchoff’s was projected on a 

Cpe. LA Petes sams of the eleceio light), Kirchotl’ aud before 
him Fraunhofer, Wollaston, and many others, instead of using a 
round beam of employed a narrow line of light obtained 
through a narrow slit, and trom this narrow line produced a 
spectrum by resolving the light by means of a prism into its 
differently coloured rays, inning with red and ending with 
violet. [The — of the white hot carbon points of the elec- 
tric light was thrown upon the screen.] When sunlight was ex- 


amined it was found to ss certain characters which were not 
present in the light of the carbon points. There were present in 
the solar spectrum certain dark lines which had received the name 


of Fraunhofer’s lines, because they were first properly mapped by 
the German optician of that name. In consequence of a discovery 
by Kirchoff about ten years ago, those lines had assumed a very 
great amount of interest, inasmuch as they have been the means 
of revealing to a great extent the composition of the solar atmo- 
sphere. The dark lines in the solar spectrum were found by 
Kirchoff to coincide with certain bright lines produced by the 
metals when their light was examined by means of a prism. The 
different portions of the solar spectrum, or coloured bands of light, 
possessed very different properties. The heat-giving rays were 
situated almost entirely at the red end, and even beyond the red 
end of the visible spectrum. The luminous effect was produced 
by the more central rays, and the heating rays gradually diminished 
in that direction until they were almost unappreciable at the blue 
end. As we passed from the red rays to the orange, and green, 
and blue, we found that the spectrum to assume a different 
character and was capable of producing different kinds of action 
and doing different kinds of work. The blue rays were capable of 
producing chemical action. That fact had been known for many 
years, and hence it had been custom to divide rays of lights 
into heating and lumi and chemically active rays, and at one 
time it was believed that it was possible to separate entirely the 
heating rays and the light-giving rays from the chemically active 
rays ; but such really was not the case. They simply differed in 
wave lengths and in power of refrangibility. But although it was 
not possible to separate them, it could be shown that the maximum 
of heating effect was at the red end. [This fact was shown by 
means of Dr. Tyndal’s apparatus, called the ray-filter, anda piece 
of black paper, and a portion of gunpowder were ignited in the 
focus of the dark ray. An experiment was then performed to show 
that the maximum chemical effect was produced by the blue end 
of the spectrum, a bulb filled with a mixture of chlorine and 
hydrogen gases being exploded by exposure to blue light after 
having been exposed to other colours without effect.] The spec- 
m, isting of a conti bright band of colours, was pro- 
duced by a white hot incandescent solid substance, as was shown by 
the spectrum of the electric lamp. Glowing solids and glowing 
liquids all gave off a continuous spectrum, whilst glowing gases 
gave off a discontinuous spectrum. Glowing gases had the power 
of what might be termed selective radiation: they had the power 
of giving off a certain kind of light. When the newly discovered 
metal thallium was placed on the carbon poles of the electric light 
it would be observed that.a very brilliant arc ofignited thallium 
vapour was produced. This are consisted of a stream of green 
light due to incandescent thallium in the form of gas. If this 
green light were examined by means of a prism it would afford a 
spectrum of a totally different character trom that of the glowing 
solid carbon pole. ‘The spectrum in the case of thallium consisted 
of a green band, nothing else being visible. The whole process of 
spectrum analysis depended upon the fact that glowing gas had the 
power of giving off only certain kinds of light, and not producing 
a continuous spectrum, The spectrum of copper, produced in the 
same way as that of thallium, consisted of green lines and of 
violet lines, which were less distinct, though not less charac- 
teyistic of the metal. [The spectra of various metals were 
thrown upon the screen, and seen to consist of characteristic 
bright lines.] It could readily be imagined what a wide field 
spectrum analysis covered, inasmuch as if the spectrum of the 
light of any distant star were observed it could be inferred with 
certainty that those lines were due to the vapour of the metal 
which produced the same lines in our experiments. The delicacy 
of the reaction was almost beyond belief. We could detect the 
raoodoono Of a grain of soda and the ggg4qq5 of a grain of 
lithium. Lithium was formerly supposed to be very rare, but by means 
of this process it had been found to be almost everywhere. Spectrum 
analysis has led to the discovery of no fewer than four elementary 
bodies, namely, rubidium and coesium, the new alkaline metals 
discovered by Bunsen; thallium, which was discovered by Mr. 
Crookes; and indium, which had been discovered by some German 
chemists. The spectrum might be obtained from the alkaline 
salts or the alkaline earths, as well as from the uncombined alka- 
line metals, The electric spark was, however, the especial means 
by which investigations in this subject could be made. When the 
spectra of substances were produced by the electric spark, and 
examined by the spectroscope, many hundreds of lines were observed, 
and it became possible to map out the lines of the different metals 
with great accuracy. To do this was Kirchoff’s great business. 
He mapped out the dark lines in the solarspectrum, and the bright 
lines produced by the metals which could be experimented on, 
and he found that several hundred of the solar lines coincided with 
the bright metal lines. The spectra of bodies which were gaseous 
at the ordinary temperature might be examined by the use of the 
electric spark, the gases being enclosed in glass tubes, and the 
electric spark passed through them. [To illustrate this point 
electric sparks were passed through tubes containing minute 
quantities of hydrogen, carbonic acid, nitrogen, chlorine, and iron. 
The lecturer, after further experiments, p ed to deal with 
the application of spectrum analysis to the examination of the 
Bessemer flame.] He had already said that he should not feel 
justified in entering into a detailed statement of the chemical 
reactions in the Bessemer process, One good reason was that 
there were many present who knew much more about it than he 
did himself, and another reason was that he believed that even 
those who knew most about it knew very little. They might take 
it that the first change that occurred was that the silicon and 
carbon which were contained in the iron were oxidised, the 
graphite being converted into combined carbon. In the second 
stage of the process the carbon had diminished somewhat, but not 
in such a large proportion as the silicon. The carbon then 
gradually decreased, until, at the last portion of the process, 
though it was not altogether gone, there was only about one-tenth 
or two-tenths of it left, and the silicon had then diminished down 
to something like either a trace, or only to ;45 per cent. They 
all knew that the manganese played a most important part in the 
process; but the ores of iron used for the Bessemer process in this 
country differed widely in their amount of manganese from the 
ores used in Styria. This remark applies to the Atlas Works at 
Sheffield and the Dowlais Ironworks. Therefore it must not be 
expected that in this country the manganese would play a very 
important part in the s With regard to the sulphur and 
Pam ery he had little to say. The sulphur apparently 


inished somewhat during the process, or perhaps altogether 








disappeared, while the phosphorus was scarcely got rid of at all. 
The reasons for this he would not attempt to explain, but there 
were reasons why they should not expect to see in the flame the 


reaction either of silicon, of phosphorus, or of sulphur. It was 
well known to all present that it was necessary to stop the blast 
at the exact moment that the carbon had burnt out. The 
mode of ascertaining this point was by the dropping of the flame. 
It had struck many people that this point might be ascertained 


with greater accuracy if, instead of looking at the flame as a whole, 
they looked at its component parts by means of a prism. The 
might be divided into four stages. the first 


ope On oe 

stage the gave a continuous spectrum. At a certain period, 

pee eg The first appear Mae pole cat ail 
to were w lines o' ium, 

the red line of lithium, and the bright violet line of potassium. 


Farther on in the process a change came over the whole spectrum. 
Lines began to make their in every portion of it, and 


at last there was a most complicated series of interspaced bright 
and dark bands. At a certain period of the blow these lines again 
and at the last stage of the operation the second 
This was the point at which the flame 
pped, and at which it had been found necessary by practice to 
turn off the blow. Now arose the question as to what the lines 
were caused by. Here, of course, we entered toa certain extent 
into the field of conjecture. The subject was difficult, and the 
spectrum was complicated. He believed that there was no doubt 
that the bright lines were due mainly to carbon in some form. 
It was an interesting fact that the spectra of carbon, nitrogen, 
and similar bodies, varied under different circumstances. Nitro- 
gen could be made to exhibit too distinct spectra. The same was 
true with to the spectrum of calcium, asseen in the Bunsen 
gas flame. This would be explained, for we know that at the low 
temperature of the Bunsen gas flame the calcium compounds 
were not decomposed, and the spectrum was, probably, 
in reality that of a compound, such as calcium chloride 
or calcium oxide; whereas, when the compound was heated 
more intensely, as the electric spark, it was decomposed 
and the true spectrum of the metal was obtained. The variation 
in the spectrum of nitrogen cuuld not be so well understood. The 
carbon spectrum when got from olefiant gas burniug in oxygen 
contained bright bands. This was different from that produced 
by the electric spark passing through carbonic acid in Geissler's 
tubes. The lines in the Bessemer flame were not identical in 
position with the lines which we could get from carbon ; but seeing 
that carbon was capable of giving threedifferent spectra, there was 
littledoubt that the Bessemer flame spectrum wasanother modifica- 
tion of the carbon spectrum. Ithad not been found possible to pro- 
duce the Bessemer spectrum artificially. It was generally emitted 
when the spiegeleisen was allowed to run in. it was to be seen 
also in a hot blast furnace. Dr. Watts, who had devoted some 
care to the subject, had found that the Bessemer spectrum was 
always observable when the hot blast was burned down to the 
bottom of the furnace, and in certain other cases where a high 
temperature was brought to bear upon the carbon. But little was 
known as to the chemistry of the Bessemer process, and further 
experiments were needed; such experiments, however, were 
matters of great difficulty. The lines of the Bessemer flame 
spectrum had been very confidently stated to be due to manganese. 
He (Dr. Roscoe), however, saw no reason for this statement. In 
such works as,the Barrow Steel Works, where they employ an iron 
which scarcely contained any manganese at all, the lines were just 
as bright as in those places where a more manganiferous iron ore 
was made use of; and the lines in question disappeared as the 
carbon disappeared. With regard to the practical application of 
the spectroscope to the Bessemer process, the first question which 
arose was whether the lines disappeared at the poiut at which the 
blow was turned off. He thought the whole evidence was unani- 
mous in showing that they disappeared at the point at which it 
had been found necessary by experience to turn off the blow. The 
next question was, Could this point of decarbonisation be more 
accurately determined by the disappearance of the lines than by 
the unassisted eye ? And the third question which we might ask 
was, Could we, by any application of the spectroscope in observing 
the disappearance or appearance of the lines, determine the point 
when the blow ought to be stopped, so as to leave in the steel the 
requisite quantity of carbon? Whether the adoption of the 
spectroscope became general depended upon how far in the future 
it was found necessary to prepare steel containing the same degree 
of tensile strength, and as nearly as possible the same percentage 
of carbon. (Zo be continued.) 





THE PIGEON DESPATCHES DURING THE SIEGE 
OF PARIS. 
(From our Paris Correspondent.) - 

Wuen, after my imprisonment in Paris, I visited London, few 
facts surprised me more than the result of the balloon post ; the 
quantity of balloon letters that had appeared in the English 
papers and journals was surprising ; had one half of the letters 
sent out by the aérial post been lost there would have been no 
cause for wonder. In my own case the failures were extremely 
few; out of a considerable number, three or four letters only 
failed to reach their destination, and about as many were picked 
up off the Land’s-end and forwarded to London. One of these, 
although damaged, appeared in the columns of Tar ENGINEER. 
The balloon post, then, did Paris immense service; and, although 
we could not ascertain at the time how much, we regarded the 
aéronauts with feelings of deep gratitude. Lut they could do 
nothing for us in the way of bringing us information from abroad; 
all the efforts of able engineers and others, backed by the 
Academy of Sciences and Government aid, never brought an in- 
coming balloon to our weary sight. Deprived of post and tele- 
graphs, cut,off for months from the outer world, pigeon despatches 
were our only resource, and the carrier pigeon became almost an 
object of idolatry. 

The number of pigeons employed reached, I believe, more 
than 4000, and although the proportion that arrived home in 
safety was extremely small, the pigeon express did us immense 
service. The ability with which the system of pigeon despatches 
was organised reflects great credit upon those who had charge of 
the service. In January I sent to THe ENGINEER a complete 
account of the plans adopted, but the two letters containing it 
were never received, and I cannot ascertain that anything like a 
detailed statement of the photographic reduction and reinlarge- 
ment of the despatches has appeared in any English journal. I 
now therefore send you the particulars, together with some 
general facts which have become known since the raising of the 
siege, as they cannot fail to have an interest, and very possibly 
some practical value. 

The original notion of a pretty winged messenger with a token 
of love, in the form of a smalljnote affixed to its wing, belongs to 
poetry ; the betting man’s pigeon express, with the name oi the 
winning horse attached to the quill of one of the tail feathers of 
the carrier, is certainly prosaic enough. The service required by 
besieged Paris was poetic as the former and prosaic as the latter ; 
while the extent of the demands, and the many difficulties with 
which the plan was surrounded, raised it into the position of a 
national institution of enormous importance for the time during 
which it was required. The problem was to convey on the 
feathers of a pigeon thousands of messages and despatches over 
long distances, and a hostile nation in arms ever on the look out 
for the winged postmen whom they are said to have pursued not 





only with rifle balls, but by means of trained birds of prey. One 
ef these was captured in Paris, and was evidently a regularly 





trained bird, and one of powerful flight—so robust was it in 
appearance that it was first supposed to be a small eagle. 

The feat of enclosing 15,000 ordinary and 500 &vo pages of 
official despatches in a small quill, and attaching the latter to the 
tail feather of a pigeon in such a manner as not to impede the 
bird’s flight, or to incommode it, and to cause it to disembarrass 
itself of its precious burden, was accomplished, and the means by 
which it was effected are highly interesting. ‘The result was not 
attained by one effort ; at first the despatches were written by 
hand on the thinnest paper known, that called in France pelure, 
from its resemblance to the inner skin of an onion; next the 
manuscript messages were photographed microscopically on paper; 
thirdly, the despatches were set up in type first and then reduced 
by photography, which allowed of greater diminution in size and 
afforded more legibility when enlarged. Lastly, an important 
improvement was effected by sending the almost imperceptible 
messages on thin films of collodion. These films were ten times 
thinner and lighter than the paper already mentioned, so that a 
pigeon was enabled to an immensely increased budget with- 
out any additional weight or volume—in fact, with a diminution 
of both. The system was conceived and worked out by M. Stein- 
achers, Director-General of Telegraphs, with the aid of MM. 
Bareswell, Biaise, and Lafollye, who were at Tours. By the ori- 
ginal mode of proceeding forty pages of despatches were prepared 
and forwarded ; two pages of photographic paper, each measuring 
60 by 35 millimetres (24in. by 1#in.), containing 240 despatches; 
these were sent from Tours in October and November, 

On the 12th November a balloon, named after Niepce, the in- 
ventor of so many photographic processes, left Paris with MM. 
Dagron and Fernique, two other persons besides the aéronaut, 
Pagamo, with superior photo-microscopic apparatus; the balloon 
fell at Chalons-sur-Marne, very near the enemy's lines, and only 
a portion of the apparatus was saved, and that with great difficulty, 
eight days having been occupied in conveying it to Tours. 

A treaty had been made by MM. Rampont and Bechet, of the 
Paris Post-oftice, and M. Dagron, famous for the excellence of his 
microscopic photography, who undertook to collect daily the dis- 
patches for l’aris, to photograph them upon films of collodion mea- 
suring not more than three centimetres (1 in.) each way, and con- 
taining more than 2U,00U letters or cyphers, tomake a considerable 
number of copies of each sheet, to rell and enclose them in a small 
quill, and to sew them on to the tail feathers of as many pigeons 
a were in hand from the Paris pigeon houses. The conditions 
were as follows :—M. Dagron was to convey himself and his ap- 
paratus to Clermunt-Ferraud and there establish his ate/icr, and 
the despatches were to be sent off within twenty-four hours of 
their being delivered to him, the administration undertaking 
atter the first week to supply on the average sufficient for 20u 
clichés per diem, each cliché containing 1000 letters or cyphers, 
for the space of two months. M. Dagron received 13f. 5Uc. for 
each cliché , and its copies, which were to be examined and ap- 
proved by M. Fernique, an engineer and photographer, who was 
tw assist M. Dagron, and, in case of illness, to replace him. An 
indemnity of 25,00Uf. was awarded to M. Dagron, and one of 
15,000f. to M. Fernique, and the latter received in addition 
1f. 50c. on each cliché. M. Dagron found all the apparatus and 
took the entire risk of the transaction. 

When M. Fernique re-entered Paris after the armistice he 
brought a full account of the voyage of the Niepce and of another 
balloon, the Daguerre, which leit Paris at the same moment, and 
these were confirmed by the aéronaut Pagamo., For an hour the 
balloons were fired at constantly by the Germans; the Daguerre 
was struck and fell at Ferriéres, where it was immediately seized 
by Uhlans and the unfortunate passengers sent off prisoners to Ger- 
many. The Niepce also beganto fall, while the balls tired by the 
platoons of infantry whistled about the car ina very threatening 


manner ; the sacks of ballast were broken, and the only means of 
lightening the balloon was to scoop up the sand by hand or with a 
plate. All the ballast except about U0lb. or 70 lb. weight, was 
thrown out, but the aéronauts could not achieve a greater altitude 


than 1350 metres. There was nothing left but to descend, and this 
waseffected with great rapidity at the rate of ten metres persecond, 
in order not to give the enemy time for pursuit. The car struck 
the earth with violence, the ground was so even that the anchor 
would not take hold, and the balloon was dragged along on its 
side for more than a mile; the position was a very dangerous one, 
the five persons in the car having the greatest difficulty to main- 
tain their places. The course of the batloon did not terminate till 
friction against the ground had reduced it almost to ribbons. 
The spot where it fell was near,the village of Coole, between Vitry- 
le-Frangais and Chilons-sur-Marne. The peasants ran to the aid 
of the aéronauts, but the conveying away the apparatus was just 
commenced when the Prussians appeared in the village. M. 
Fernique had only time to hide himself in a thicket, where he 
passed the day in the snow, dressed in a light peasant’s blouseand 
without eating or drinking. Travelling by night with a guide, he 
arrived at Tours on the 15th, which town M. Dagron did not reach 
till the 21st of November, nine days after quitting Paris. The 
latter had only saved a portion of bis apparatus, and had to 
pass with his cartload of baggage along roads traversed by the 
enemy's troops. 

The production of the photographic despatches could not be 
begun till the 5th of December ; on the 11th all were compelled 
to quit Tours for Bordeaux, and it was in reality not till the 15th 
that the work began in earnest, not to be again interrupted till 
the armistice was signed. 

The despatches were printed on small octavo pages containing 
1200 letters or cyphers each, and each page was reduced by 
photography to a surface of one square millimetre (s\sth of an 
inch. Some modifications, however, took place. M. Dagron 
produced 470 typographical pages, each page containing 15,000 
characters, or about 200 despatches. On an average sixteen of 
these pages were contained on a collodion pellicle of 35 by 55 
millimetres, and weighing five centigrammes (;}y of an eunce). 
Most of the sheets were multiplied by thirty, forty, or fifty, and 
sent by as many different birds, some of which carried as many 
as twenty-three distinct sheets of despatches. 

In all, between 90,000 and 100,000 of these despatches were 
sent to Paris. Unfortunately, the proportion that reached their 
destination was lamentably small. When a pigeon arrived the 
quill which contained the tches was split up with a pen- 
knife by M. Mercadier, chief of the telegraphic establishment in 
Paris, and the films of collodion placed in water containing a few 
drops of ammonia, which caused them to unrol rapidly. They 
were then dried, and being placed between two plates of glass, 
the despatches were read by means of powerful microscopes. 
This process was of course a very slow one, even when five or 
more readers were employed, the pellicle containing 144 squares, 
each representing a page, or about 1600 despatches and message 
Moreover, some of the despatches which were not written in 
cipher were not allowed to be read by any one but the director; 
these had therefore to be separated from the rest, which were 
then read out to copyists, and finally transmitted to the oflices 
for delivery to the persons to whom they were addressed. 

This method soon became insuflicient, and recourse was had to 
the photo-electric microscope, or megascope, of M. Duboseq, by 
means of which the films of collodion were projected on a large 








TH# ENGINEER. 








Apri 7, 1871. 





READING 


SS S 


SSG SSS 





= a 


Ss 








EA= P.1u1= 


PIGEON 


nn nnn na 





)EPECHES PRIVEES2' SERIE-PAGE 10. 


D.P. = 22 =X1. 











‘Tétégvaphes.- 
































IMA FTW WAR AO Aw 
r= 
' j ‘ 
|! 
. 
seas, Iq) 
(WARD YLTEs iene e enn. 
Yale Ud WA ae gr ' 
(ab sere renee got rf 
, Rane rien. | ] | 
life 
if! 
nn ! 
<r, ( } (qr 
e=— ie! 
Paws eevee | ' 











Fic. 4. 


_Tours- Steenackers 
Grand élan armée Bretagne 


Fic, 2. 





screen, as shown in the illustration, Fig. 1, so that four transcribers 
could work at the same time on four of the squares in the photo- 
graphic despatch. Fig. 2 represents the commencement of a 
despatch, as seen upon the screen. The apparatus of M. 
Duboseq is an improved microscope adapted to an electric light 
regulator which, especially in the dull days of November, pre- 
sented a great advantage over solar light. The light was 
enclosed in a blackened metal box with a chimney, having much 
the appearance of an ordinary magic lantern. The light was 
produced by means of a Bunsen pile of fifty elements. The 
points of the electric lamp were of gas retort charcoal. The 
distance between the apparatus and the screen was about 16ft., 
the collodion film being, as in the former case, enclosed between 
two plates of glass. 

The despatches themselves, and the films of collodion on which 
they were photographed, are represented by the four accompany- 
ing figures: — Fig. 3 is a specimen of the earliest form of 
despatch written by hand on the thinnest paper made; Fig. 4 
represents the second form adopted, that is to say, written 
depatches reduced by photography ; Fig. 5 shows the next step, 
the despatches being set up in printing characters and after- 
wards reduced photographically and printed on both sides ; 
Fig. 6 represents the perfected form of despatch, reduced photo- 
graphically from the printed copy on transparent films of col- 
lodion. 
matter, reduced to the size shown in the illustration. The film 
is exhibited between the glass plates ready to be introduced into 
the microscope. The extraordinary value of the photographic 
process will perhaps be best hown by the fact that each of the 


The specimen given contains 144 small pages of printed | the 
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little compartments on the film of collodion in Fig. 6 contained 
about twenty ordinary private despatches, or equal to 2880 such 
te 


This method of re-enlargement and transcription still fell far 
short of the necessities of the case, the division of labour was 
insufficient, and the delivery of the messages much too slow. 
M. Mercadier, with the aid of M. Cormi, a mining engineer, had 
the happy idea of rephotographing the despatches on collodion in 
the scale of the original printed matter, thus enlarging each of 
the departments of the tch, Fig. 6, to the size of an 18mo 

; the characters being in good bold type could thus be read 
by the naked eye with perfect ease. Still the glass was in the 
way of transmission, and so,in order to get rid entirely of 
manual work, the collodion film was lastly raised from the glass 
and transferred to a sheet of black varnished paper, or which 
was subsequently found better, black oiled or waxed cloth dressed 
with gum arabic. Finally, the telegrams were separated from 
each other by means of a pair of scissors, and each person to 
whom they were addressed received his despatch in fac simile of 


printed matter. 
Fig. 7 is a fac simile of the despatch announcing the victory 
of Bapaume, as enlarged by the apparatus of M. Duboscq ; this 


which was sent to the 





was the only photographed despatch 
Government in written characters. 


Fig. 8 represents despatches 
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Tours, Steenackers 4 chef de cabinet télégra- 
phes. — Grand élan armée Bretagne. — Abbé 
Vallée nommé grand auménier de cette armée.— 
Le Chartier et Cuzon donnent bonnes nouvelles 
des familles des mobiles des arrondissements de 
Fougtres, Redon et Montfort. — 5,000 fr. pour 
mobiles malades et blessés Ille-et-Vilaine sont 
votre disposition au ministtre des finances qui est 
avisé par le trésorier général. — M. Blaize pré- 
fet de Rennes fait savoir aux mobiles de I’Ain 
que leurs familles vont bien, elles comptent sur 
leur patience et leur courage. II n’y a que de 
bonnes nouvelles 4 annoncer a chacun d’eux. 





enlarged on a portion of a page according to the finally adopted 
plan described above. 
The ingenuity and perseverance brought to bear upon the 


pigeon post certainly reflect great credit upon all concerned in it, 
and the fact is patent toall; but no one outside Paris can 
picture fully to hi the anxiety, the anguish of those who, 


separated for months from those nearest and dearest to them, 
watched feverishly for the arrival of our winged messengers, or 
the tears of joy and sorrow shed over the little slips of collodion. 





We ve | fully value the blessings of civilisation when we are 
deprived of them. 
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PUBLISHER'S NOTIOE. 


"“s ts Fo XLIIL. of Y, Porefol of 
uy 0. . of our io of Working Drawings, 
representing Cornish Engine, Series No. 8. Valve Gear of a 90in. 
i Mine. Each number, as issued by 
a ne ee. mar ne Ce hope piers ty 
requested to notify the fact at this office should they not receive it. 


THe ENGINEER is issued as a 





TO OORRESPONDENTS. 
*," We cannot undertake to return drawings or manuscripts; we 
must our to y 


communications. 
*,* In order to avoid trouble and confusion, we find it necessary to 


cases 


f 2 taken of communications which do not comply 
with these instructions. 
*," Owing to the pressure of other matter on our space we are 
* 
compelled to hold over several letters this week which are in type. 
Letters addressed as below have been returned to us through the Dead Letter 
Office. We shall be obliged by the receipt of addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 8, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, Leeds; 
Mr. N. W. Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’ s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 
Mr. G, Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. E. B. Julian, Evesham; Mr. @. Clayes, 
99, Collingrwood-street London; Mr. R. Andrews, Stapleton-road, Bristol; 
Messrs. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard ; 


acs Morley, Carlisle. 
tters are lying in our publishing department for the following corre- 
spondents :—J. M. W., W. P., “Emery Mills”; “Metal Broker,” and 
A. B. C.—To give you complete instruction as to taking out provisional 
protection would practically be i ible in this column. The cost would 





—— 8s. we a “Your best course would be to consult a respect- 

able pa agent, and we presume you would have no difficul 

one or being advised. - . aimee 

W. H.—The Jollowing equation will give you the breaking weight for any 
given strain per square inch of the material. Let W = the breaking 
weight at the extremity of the cantilever, 8 the strain upon the metal per 
square inch of sectional area, L the length of the cantilever, and R and R, 
the outer and inner radii respectively. Putting = its constant mathe- 


matical value, then 
w= 7X8 xX (Rt— Rt) 
4xRxL 
The section you have selected is not the correct one for the purpose, ill 
therefore, be more expensive than the proper on - saa 


BLOCKING MACHINES FOR STRAW HATS AND BONNETS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers o! me with the nam 
blocking machines for straw hats bonnets ? . - orn 
3, Hampson-terrace, Lower Openshaw, 

Manchester, April 4th, 1871. 
BARBED NAILS, 

(To the Editor of The Engineer.) 


81r,—Ha’ noticed a reference in r journal to “barb nails” 
having come into use in Am we should i much obliged by any 
information as to where they can be obtained ? 8. anv Co. 





DYNAMITE. 
(Lo the Bditor of The Engineer.) 


Sim,—Will any t kindly inform us where dynamite, and 
the necessary caps and can be got in ti = urposes 
Manchester, April 1st, 1871. sirname ates b yo Co. . 





“ MEETING NEXT WEEK. 
Tue Instrrotion oF Crvit ENGINEERS.—Th will 
_ ‘ ere be no meeting on 





THE ENGINEER can be had, by order, from newsagent in town or country 
at the various railwa; Sor onn, fen ane omen em 
from the aftct on the following terms (pad in advance) -— 

ne ae te A cluding doublenmumber).. .. .. £0 lds, 6d. 

i Yearly (including two double pumberd os se se SL Os. Od. 

will be eons shillings and sizpence per annum 


to the Publisher, Mr. George 
letters to be addressed to the Editor of Tax Enouveer, 168, Strand. 





DEATHS. 
At his residence, Edgbaston, morning 
ta ina, i, Quota Beary, age ey ae dean 
n Coblentz-on-the- q 
Powsn, late Chief Engineer of the Hast Indian ‘aheay tn Bengal, 
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COMPOUND ENGINES. 

Tne paper read by Mr. Napier before the Institution of 
Naval Fi hitecta, and published in another will no 
doubt be regarded = few engineers as elatieive evi- 
dence in favour of compound engi The 
economy attained by the engines of ie Majesty's ship 
Briton, as com with the engines of other ships 








war in our navy, is, no doubt, on Mr. Napier’s showing, 
sufficiently great to entitle the to 
regarded with the utmost attention; it is impossible 
to read Mr. Napier’s paper, nevertheless, without perceiv- 
ing that oo my i 
shall ou’ 
that, some 
results of an absolutely impartial compari 


_ drawn is not quite fair, and we 
way in which it as eens, SoS Bape 
be clic * 


The author of the 


le Committee, which we have di 


eee Se teins De sam of Oe Bin wing steam of 
60 lb. pressure, expanded in two cylinders, and gives the 
average consumption as being 21b. of coal per horse per 
hour; and he then compares this result with that obtained 
from the engines of a mail steamer working with 
a ‘pressure of but 181b. to 201b., and goes on to show 
that were these engines taken out and replaced by others 
of the Briton type the consumption of fuel would be re- 
duced one half. We confess that we are quite at a loss to 
understand what object Mr. Napier had in view in draw- 
ing a comparison between the two cases thus stated. No 
one — that high-pressure steam worked expansively 
in quick running engines must be more economical than 
low-pressure steam worked with little expansion in slow 
ranning engines. The true point at issue is this—given the 
same pressure of steam and the same measure of expan- 
sion, will better results be obtained by working that steam 
in one cylinder or in two cylinders? This is the whole 
essence of the discussion as to the relative merit of com 
pound and non-compound engines, and this is just the 
poiut continually evaded by writers on the subject. 

It can be pheaternnerbe § mathematically that theoreti- 


yf | cally there is always a small balance of economical advan- 


e secured by working steam in one cylinder only, 
lea then the otherwise unavoidable co due ze 
ports and es to be filled at each stoke is avoided; 
and it is furthermore evident that a single cylinder 
engine must be cheaper and simpler, and more easily 
kept in repair than a compound engine. But to 
the single engine certain objections are continually 
urged, as regards the precise value of which there 
is really an almost total lack of practical information. 
The objections are, first, that high-pressure steam thrown 
suddenly upon large pistons produces a great and injurious 
strain; and, secondly, that the motion of the engines is 
extremely irregular. We believe that far more weight is 
attached to these objections than they really deserve. No 
competent engineer with proper tools and appliances would 
refuse to build au engine with a 100in. cylinder intended 
to work with steam of 100 1b. pressure on the square inch 
cut off at half-stroke. He would not anticipate the chance 
of a break down. But we know that many engineers would 
refuse to build such an engine if the steam were to be cut 
off after the piston had made one-tenth or one-twelfth of 
its stroke, on the ground that the “ evormous initial strain” 
would entail a disaster. This is a complete mistake. The 
strains to which the parts of the non-expansive engine would 
be exposed are really greater, because the power to be deve- 
loped would be greater than in the expansive engine. 
There is, in truth, no reasonable limit to the pressure for 
which engineers will build engines, so long as nothing is 
said of high measures of expansion; but the moment these 
last are talked of, we hear about “initial strain,” “ violent 
shocks,” &c, &. This certainly is not as it should be. If 
we can work steam of 160 1b. on the square inch, cut off at 
less than one-sixth of the stroke in locomotive engines, 
there is no reason why we should not be able to work 
steam of 601b. cut off at one-twelfth in marine engines. 
There is no good ground whatever for assuming that high- 
pressure expansive engines are exposed to any greater 
strains simply because they are worked expansively, than 
would be incurred if they worked steam full on through- 
out the stroke. This entire question of initial strain and 
its effects really resolves itself into a question of strength of 
parts. If the engine is made to stand steam of 100 lb. pres- 
sure, it will sustain all the strains and do its work with 
more ease the greater the measure of expansion. This no 
one disputes; no one seems to think about the matter, 
indeed, in this way atall. If the point is forced on the advo- 
cates of the compound system they reply at once, “ But see 
what a big, heavy engine you get for the power.” This we 
grant cheerfully; but our answer to the objection is that 
compound engines of the same power are still bigger, 
heavier, and more costly; and this is just the point 
on which it is next to impossible to obtain any practical 
information. If it can be shown that a compound 
engine weighs less, and takes up smaller space in a ship 
than a non-compound engine using steam of the same 
pressure with the same measure of expansion, and de- 
veloping the same power, then will a great point be made 
in favour of the compound principle. But this is just the 
point which the compound people avoid. When they are 
pressed they admit that their engines are very heavy, but 
say they “look at the saving in He of boilers and coal 
due to the compound principle.” This saving in boilers 
and coal is, however, not due to the compeund principle at 
all, but to the use of large measures of expansion, which 
might just as well, for any reason so far shown to the 
sontrary, be adopted in — with single cylinders, 
Will some one advocating the compound type come for- 
ward and give particulars in our a 
weights of the various parts of mpi gtd and a 
good non-compound engine, working to the same power 
with the same measures of expansion? It will not do for 
us to produce at this moment the data we possess on the 
subject. It will be better in every way for the advocates 


of the compound to speak 
The catevtions Una on the irregularity of ling 
force are infinitely better founded than any others that 
can be against the ion in a single cylinder 
system, but they can be got over by using two or three 
cylinders non-com instead of one. However, 
whatever the force of these objections may be, it is time that 
the relative merits of com and non-compound 
engines should be argued on a basis of facts between which 
a true parallel can bedrawn. Weare at a lossto know what 
isto be learned from the discussions of men who mix up the 
qualities of boilers; condensers ; ; and measuresof 
ion, in one chaotic mass of words. If the compound 
is the best then let those who believe it to be so set 
it properly. Nothing whatever can be 


about 
i comparisons as that drawn by Mr. Napier. 


gained 
THE AMMUNITION FOR THE MARTINI-HENRY. 


A VERY interesting feature in the Report of the Specia” 
discussed in our last two im 





pressions, is the paper contributed by the Assistant-Super- 





intendent of the Royal Laboratory, Captain Majendie, on 
the subject of the ammunition to be used with the new 
arm. It has been a subject of considerable discussion 
whether or not it would be possible to reduce the cost of 
the ammunition by refilling the cases of fired cartridges. 
It has been contended that considerable economy must 
result from the adoption of such a system; and with the 
view of arriving at certain data upon which definitely to 
form an opinion, the whole question was referred to the 


Laboratory De ent for consideration and report. The 
first question naturally presents itself is, whether the 
existing cartridge is satisfactory for all the service pur- 
poses. If it be, then the only requirement which it does 


not satisfy is the present and debatable one of refilling. 
With regard to the chief question there seems to be little 
difficulty in giving an answer. The cartridge which is in 
daily use with the Snider rifle, and which, of course, may 
be considered as virtually the same as that to be used with 
the Martini-Heaory, has borne the test of experience so 
satisfactorily that there can hardly be two opiuions as to 
its suitability. Over 150,000,000 have been made, and for 
the past two years there has been an annual expenditure 
of 17,000,000 rounds. The extraction has been found to be 
satisfactory,and this with an arm io which the power to ex- 
tract is far less than that in the Martini-Henry, or, indeed, 
in any of the more modern systems of breech-loading. 
Since the disuse of Pattern V., the strength of the case has 
never been called into question, and no single instance of 
the giving way of one of the latter patterns has been re- 
ported. Even if we take the results of Laboratory proof 
of 654,214 cartridges of all patterns since their first intro- 
duction as a standard of efficiency, we have only a per- 
centage of defects of about °15, or a failure of one cartndge 
in every 660, The cartridges of similar pattern for the 
Martioi-Henry have afforded equally satisfactory results, 
though furnished by a less-extended experience, and the 
reports from regiments are generally exceedingly favour- 
able, such little complaints as have been made having been 
already remedied by the adoption of the short-chambered 
cartridge. So far, then, the efficiency of the service cart- 
ridge may safely be assumed, 

Having thus established our pattern ammunition, the 
next step is to ascertain how far its cost may be reduced 
by the adoption of a system of refilling. Captain Majen- 
die has gone very carefully into this part of his subject, 
and his opinion, in which he is, moreover, strongly 
supported by Lieut.-Col. Heyman and Lieut.-Col. Milward, 
is entirely adverse to the proposition. He has made 
a calculation from which it would appear that a saving 
of £6 3s, 53d. would result from the refilling of 1000 
cartridges nine times. But in doing so he has adopted 
the most favourable conditions. He has assumed that the 
cases to be refilled cost originally no more than the cases 
at present used only once, and he has also assumed that all 
the cases would be recovered and that all would be capable 
of being refilled. In reality, the saving would be far less, 
and the balance of saving as against efficiency combined with 
convenience,would show a considerable leaning to the latter. 
To begin with, a stronger case would be required, at a 
reater expense, and from the apparent saving must be 
feducted e difference in the origiual cost. Then on active 
service cases could never be collected at all; even in prac- 
tice but a portion of them would ever find their way back 
to the Arsenal, and,of these many would be useless for re- 
filling. It is impossible to say what the proportion of cases 
returned to the issue of cartridges would be, or what pro- 
portion of these cases would bear refilling, but the number 
which would not be returned would certainly be consider- 
able, and the more ao in proportion to the intrinsic value 
of the metal composing them. More would be returned if 
a higher rate of remuneration were fixed, but this increase 
would also have to be deducted from the saving. Moreover, 
it should be noticed that the cost and difficulty connected 
with recovering and returning cases which are intended for 
refilling would be greater than when they are only collected 
for the value of their metal. Instead of taking them by 
weight, they would have to be carefully counted, their con- 
dition noted, and they would have to be carefully packed 
to prevent them becoming injured in transport. Veritica- 
tion of the counting and condition would have to be made 
on arrival at Woolwich, and the extra expense attendant 
upon all these operations would have to bededucted fromany 
saving there might be. It is also probable that the empty 
cases would have to besubmitted to some cleaning and restor- 
ing process, but it is scarcely necessary to take this into ac- 
count here. As we have said before, a case to be refilled 
would have to be stronger, of course at an increased cost, and 
here again the path is beset with difficulties, The case 
may be either coiled or solid, and, as far as the shooting 
powers go, it does not appear to have been decided posi- 
tively whether or not a rigid metal case is not as 
efficient as one of coiled metal. But the difficulties of 
manufacture, and, consequently, the cost, are greater 
with the solid than with the coiled cartridge. To make 
a case from the solid metal requires nicety of ma- 
chinery and perfection of materials, and for every 
flaw, the whole is wasted, while an imperfection in the 
combined case only affects the component part in which it 
occurs. Finally, it does not appear that any construction 
will attain to a higher efficiency than the service cartridge 
when made in large quantities, or that it will adjust itself 
as satisfactorily to the slight variations in the dimensions 
of the chambers which are inevitable when rifles are made 
in large quantities. Thus, if it be shown that the solid 
metal cartridge is not superior to the coiled cartridge in 
simplicity, and that the strength and durability of the 
latter are sufficient, then the only remaining attribute is 
in other words, the capability of being refilled 


economy, or, x . 1 
several times, Here n the coiled cartridge is able to 
show to advantage, for in Majendie has ascertained by 


experiment that if the thickness of the metal be i 


system, we have on the side of advan- 
tage an saving of about £6 per 10,000 cartridges. 
Against this we have to set the increase in prime cost of 





236 


THE ENGINEER. 





Apri 7, 1871. 














the cartridges incurred through the use of more substan- 
tial metal, the cost of collecting, counting, examining the 
empty cases, the further cost of packing and transport, 
verification, re-examination, and cleaning ; and, finally, the 
absolute loss of the difference in price between the new 
cartridges and the old, on all that are not recovered, and 
in time of war this would be very considerable. 

in, the reserves of small-arm ammunition are gene- 
rally about four times the annual consumption, so that, 
taking the expenditure at 20,000,000, the store would be 
80,000,000, and the value of this store, with the loss of 
interest on the money tied up, would have to be taken into 
account against the refilled cartridges. 

In conclusion, Captain Majendie observes that the true 
way of effecting economy is to give up all idea of refilling, 
and to introduce as cheap a cartridge as possible for once 
firing. It is a question whether by using a cheaper metal 
such as tin, the cost could not be further reduced; and it 
might, perhaps, be possible to introduce for volunteer 
practice a special cartridge, with a body of paper or of 
some other inexpensive material. It will, however, pro- 
bably be found preferable to use the tin cartridge for this 
purpose. The saving on the latter is estimated at 4s. 6d. 
per 1000, equal to £4500 per 20,000,000, or half the esti- 
mated gain on the retilled cartridges without any of the 
counterbalancing expense, iuconvenience, and uncertaiaty. 


THE DRAINAGE OF BELFAST. 


Tue reason why comparatively so few of our large 
towns are provided with a thoroughly adequate sys- 
tem of sewerage and drainage lies in the fact 
that in the majority of instances the difficulties in- 
volved in the construction of the system are too great 
to admit of being easily overcome. If we were required 
to select a case to illustrate our meaning we should 
take.a town in which the streets and thoroughfares were 
at a higher level than the adjoining open country, in which 
there was very little difference of level bet ween the various 
parts, and where there was no tidal or large river to serve 
asaready and convenient outlet for sewage and refuse 
matter. It might be urged that in this selection we have 
chosen an example in which those features which determine 
the importance and commercial standing of a town are 
conspicuously absent. It may be so; but if the ancient 
wiseacre who remarked that it was by a special providence 
that large rivers flowed by large towns, could have foreseen 
the evil that has resulted from their contiguity he might 
have attributed it to a very different source. The existence 
of a river, or the presence of the sea, in close proximity to 
a town signifies nothing else than the gradual pollution of 
the waters by the continual intlow of the drainage and 
sewerage of the district. It is not until a crisis arrives in 
the shape of an epidemic or an injunction, and sometimes 
a sequestration of the local funds, that any attempt is 
made to change the time-honoured state of affairs. If it 
were not for the claims of private individuals and the 
interference of the Legislature, it would be difficult to pre- 
dict any termination to that which comes at last to be 
acknowledged as a dangerous nuisance. As it is, the 
Government rarely steps in to aid the cause of hygiene 
and public security, and it bas been stated in Parliament 
that no efforts will be made at present to make it a penal 
offence to discharge sewerage and refuse matter into the 
natural watercourses of the country. When the Govern- 
ment are thus supine in the execution of their obvious duty, 
how can it be expected that local authorities will do 
otherwise than follow their example? The enforcement of 
sanitary measures and precautions should not be left to in- 
terested parties ; nor ought the prevention of so serious an 
evil as the pollution of rivers to depend upon the claims and 
caprices of manufacturing and riparian proprietors. 

The town of Belfast, like numerous others, contains 
parts which are favourably situated and others which are 
unfavourably situated for drainage. In other words, those 
a of the town placed above the level of high water 

elong to the former category, and those situated below to 
the latter. This would be the case, omitting all considera- 
tion of the —— of the system, if there were no con- 
nection between the drains of the higher and lower parts 
of the town. Were the drainage of these separate and 
distinct, that of the higher portions would flow into the 
harbour at all states of the tide, while that of the lower 
could only find egress at low water. But unfortunately 
the drainage of the two parts of a town which have different 
altitudes, is generally continuous and connected, so that 
the higher levels are subjected to all the inconveniences 
which attend the lower. This is what occurs to some ex- 
tentin Belfast, as appears from a report prepared by Messrs. 
Bazalgette and Montgomery, who have devised a scheme 
for the effectual drainage and sewerage of the town, as 
well as the subsequent utilisation of the sewage. The 
existing drainage arrangements are modelled strictly 
on the old type, except in some of the newer and 
higher thoroughfares. en it is borne in mind that 
there are certain parts of the town below the level of high 
water, there is some excuse for the system being defective. 
It is not by any means an uncommon occurrence now for 
the basement of houses to be built at so low a level that 
there is great difficulty experienced in draining them pro- 
perly. ‘This is a point of detail which deserves especial 
attention on the part of local boards, and one which is 
frequently neglected. Wherever there are congregated to- 
together a number of houses which are situated at too low 
a level to admit of efficient drainage by the ordinary 
means, others must be adopted ; but there is no necessity 
when they become dilapidated and are pulled down that 
the basement should be built on the same level as before. 
It is incredible how prone people are to renew errors. 
One might almost imagine that the existence of 
a nuisance isa guarantee for its permanency. We have 
known instances occur in which rivers have been i 
by the refuse from manufactories, from chemical works, 
tanneries, paper mills, and other industrial establish- 
ments, and when actions have been brought against the 
proprietors what has been their plea? They have not 
cried peccavimus, but have, on the contrary, boldly asserted 
their right to do as they and their predecessors done 





for years past. It is time these ies were taught that 
there is no such thing as a legal right to commit a nuisance. 

Under the existing system of drainage Belfast is sub- 
jected to one of the most serious evils. that can attend a 
town. The discharge of its sewage isintermittent. It can 
only take place during a certain state of the tide, which 
practically limits the flow to about six hours out of the 
twenty-four. Consequently, for the remainder of this 
period the sewers are little lke than stagnant pools, and 
the whole of their contents are dammed back at regular 
intervals, during which time they deposit a considerable 
portion of their solid and heavier impurities. It is not 
merely those parts of the town which are situated at 
the lower level which are affected by this tide-locking 
action, but the effect extends right Pot the whole 
drainage system, and eventually reaches the higher and 
better built regions of the district. Hence arises the 
escape of the foul gases through all the manholes in the 
streets, and even into the houses themselves; and this will 
always take place, in ee of the best sewer ventilation, 
when drains are periodically stopped up by the action of 
the tide. It is not only the main sewers which are thus 
affected by the accumulation of deposit and the evolution 
of noxious gases, but all the branch or subsidiary drains 
are likewise partially stopped up. In process of time the 
repetition of this depositing action. which must occur 
whenever the velocity of the sewage falls below a certain 
minimum, occasions the filling up of the sewer, and manual 
means have to be resorted to in order to remove the ob- 
struction. This necessitates the breaking into the sewers, 
and subjects a number of unfortunate workmen to a most 
offensive and degrading occupation. At times the best 
laid sewers and drains will become clogged, but a good 
flushing will generally remedy the evil, and in any 
case the labour that may be required will not partake 
of that which is analogous to emptying acesspool. There 
is very little doubt but that all towns situated on tidal 
rivers suffer more or less from the effects of intermittent 
drainage, and, what is worse, there is no remedy for the 
evil, except by thoroughly reorganising the whole system, 
and finding another and better outfall for the drainage. 
Although we repudiate, as opposed to every sanitary 
and economical principle, the discharge of sewage into 
any river, tidal or otherwise, yet when such a system is 
adopted there is no reason why it should not be carried out 
as completely as possible. If the sewers are laid at a level 
which will permit of the continuous flow of their contents 
into the outfall, not only is the accumulation of deposits 
prevented, but there is less probability of a nuisance being 
created in the river itself than when the discharge takes 
place periodically en masse. In either case the bed of the 
river or harbour into which the contents of the sewers fall 
is certain to be silted up sooner or later. It is only a 
question of time, and the employment of dredges becomes 
before long an unavoidable contigency. 

In order adequately to accomplish the drainage of Bel- 
fast it is proposed to construct separate intercepting sewers 
for the districts which are at different levels, These inter- 
cepting sewers will act as main channels into which the con- 
tents of the others will flow. During flood time the lower 
ale of the town suffer very much from the filling and 

requent overflowing of the surcharged drains. Under 
the new system this source of discomfort will be removed. 
Although the ultimate utilisation of the sewage is contem- 
lated, it is not probable that much will be effected in that 
ine at present. The real result of the intended scheme 
will be to place Belfast, so far as its sanitary arrangements 
are concerned, in a condition very similar to that of our own 
metropolis. ‘The drainage will be carried to a much greater 
distance from the town than it is now, but there the affair 
willend. But even if this work be carried out—and it is 
to be hoped it will be—it wiil constitute a great advance in 
the right direction, and there will be no difficulty after- 
wards in accomplishing the utilisation of the sewage with- 
out interfering with the works already executed. There 
is abundance of slob lands in the neighbourhood 
of the proposed outfalls, which could be turned 
to advantage, and made to yield a fair return 
for capital expended, a result which it is extremely im- 
probable they will ever effect by any other means. It is 
quite time that something was done in Ireland respecting 
drainage and sewerage operations, in imitation of that 
which has been done in this country; although, with the 
exception of London and a few other towns, there is not 
much to boast of even here. The sanitary condition of 
Dublin is a disgrace to the corporation. It has no proper 
sewerage or drainage, and it is only within a year or two 
that the inhabitants were provided with water fit for 
drinking and culinary purposes, 





THE CORNISH PUMPING ENGINE. 
No. XIII. 


Wirn this paper we publish a working drawing of the valve 
gear of a 90in, engine now working at Crenver mine. It is 
as good an pooh. 4 as can be found, and was designed by 
the late Samuel Grose, who took the first position among 
Cornish‘engineers since the time of Trevithick; indeed since 
his famous experiments at Wheal Towan, in 1827, his 
engines have collectively performed, if not the highest, 
almost the highest duty in the county. In the tracing 
we have shown only the bottom nozzle and equilibrium 
pipes, and not the top nozzle. The construction of the 
nozzles is almost identical in every engine. The distri- 
bution of steam is effected by means of three valves, two 
situated at the top of the cylinder and one at the bottom. 
The action of the gear will be better understood if we 
describe each stroke separately. First, the steam, or indoor 
stroke :—This is the down stroke of the piston, and is pro- 
duced by the admission of steam through a valve termed 
the steam valve situated in the top nozzle, and which is 
actuated by means of the lever B fixed on an arbor carried 
in bearings in the two upright castings at the sides, which 
are termed arbor It is usual to connect the lever B 
directly with the steam valve lever--shown in side elevation 
on the right-hand side of the drawing—by means of a rod 
carried upward, instead of indirectly by means of a rod 





carried downwards, as in the example before us; the reason 
for the latter arrangement we will explain as we go on. 
The lever B is attached by means of a rod with a “ treadle ” 
or weighted lever of wood situated under the engine-house 
floor, but which we cannot show in the drawing because of 
the large scale to which the drawing is made. ‘The treadle 
is connected to the steam valve lever, so that when the 
lever B is raised it closes the steam valve, On the steam 
arbor, or the arbor carrying the lever B, is placed a 
quadrant K which is supported by means of the catch U, 
which catch keeps the steam valve closed till the cataract 
rod A shall have released the quadrant K by means of the 
lever M, and thus allowed the weighted treadle to pull down 
the lever B and open the steam valve. The cataract is 
actually the governor of the engine, and acts in the follow- 
ing described way. In the side elevation of the cataract 
shown in the drawing it will be seen that a plunger is 
attached to the lever, and on the opposite side of the 
fulcrum is placed the cataract rod A; on the plunger side 
of the fulcrum is placed a weight. The plunger works ina 
kind of force pump fixed in a cistern of water. When the 
plunger is raised water follows it up through the suction 
valve, and during the down stroke the water thus drawn 
from the cistern is forced back again through a delivery 
valve which is capable of being varied in the height of 
its lift by means of a screw on the cataract governor valve 
rod, which rod is under command of the engine driver. It 
isevident that the smaller the opening of the delivery 
valve the slower will the plunger descend, the weight 
forcing it being constant. As the plunger descends the 
rod A rises, and brings the roller shown in the front eleva- 
tion to bear on the lever M, and thus releases the quadrant 
K. Let the cataract plunger be up, then the engine is 
at rest, and remains so until the rod A shall have 
raised the lever M and released the catch U ; the weight 
attached to B then suddenly falls and opens the steam 
valve. Steam being suddenly let in on the piston causes it 
to commence its indoor stroke, and in doing so to give a 
downward direction to the motion of the plug rod 5, the 
tappets of which coming into contact with the steam 
horns depress them, and thus raising the lever B close 
the steam valve, at the same time continues its stroke 
under the expansive force of the steam admitted on the 
piston, and towards the end of the stroke raises the 
plunger of the cataract to pr-pare it to repeat its functions 
during the next indoor stroke. The horn or lever of the 
cataract being thus depressed whilst the steam valve is 
closed, the catch U falls uu.ler the influence of the weight 
of the lever M under the projection on the circumference 
of the quadrant K, thus preventing the opening of the 
steam valve when the steam tappets have been raised, 
during the up or outdoor stroke of the piston, above or clear 
of the steam horns, until the cataract weight shall have 
fallen sufficiently far to release the catch U, when the 
steam valve suddenly opens, as before described, and the 
next indoor stroke iscommenced. Having described the 
functions of the steam or top arbor and tappets, we will 
consider next the equilibriu:n stroke. The middle is the 
equilibrium arbor, and the horn is shown in the’side eleva- 
tion. There are two quadrwnts on this arbor.. The first 
G is released by means of a cataract constructed precisely 
like the one just described. The rod of this cataract is 
placed inside the gear part, as shown on the front elevation, 
whereas that of the steam cataract is placed on the outside. 
There is an adjusting screw A on the equilibrium cataract 
rod, and two such, P, on that of the steam cataract, 
the use of which we sha!! describe hereafter. The lever C 
opens and closes the equilibrium valve. The opening .is 
done by means of a.counter weight attached to the lever E 
which operates on the release of the qaadrant G. At the 
completion of the indoor stroke the piston pauses until the 
catch O actuated by meuns of the cataract releases the 
quadrant G. It will be seen that this cataract rod releases 
on its down stroke, whereas the other does it on its up 
stroke. In the former cise the rod A is attached to the 
cataract lever on the same side of the fulcrum as the 
plunger. The quadrant G being released, the equilibrium 
valve at the top of the cylinder suddenly opens, and a free 
communication is established between the top and bottom 
sides of the piston through the perpendicular or equilibrium 
pipes shown in outline on the drawing. The outdoor stroke 
now commences ; the piston being in equilibrium, is raised 
by means of the weight of the pum» rods and attachments, 
which is sufficient to lift the water in the pumps and over- 
come all other resistances. During this stroke the plug 
rods move upward, and towards the end, the equilibrium 
tappet comes in contact with the horn on the equilibrium 
arbor, and lifting it closes the valve, at the same time 
allowing the catch O to fall under the projection on the 
quadrant G. A portion of steam is thus confined in the top 
of the cylinder, which gradually brings the piston to rest 
and prevents its striking the cover. .The piston now 
pauses till the steam quadrant shall be released. The 
eduction stroke is performed simultaneously with the steam 
stroke. ‘The eduction valve is situated in the bottom 
nozzle, and — a passage to the condenser for the steam 
passed from the top to the under side of the piston during 
the equilibrium stroke. The lever D actuates the valve 
through the lever T, As the piston completes its ¢ndoor 
stroke the eduction tappet comes into contact with a horn 
on the eduction or lower arbor. The valve is opened by 
means of a counterweight at F, when the quadrant L is 
released by the cataract. _The quadrants H and I are for 
the purpose of keeping the equilibrium valve closed until 
the closing of the eduction valve. It will be seen that, 
althou the catch O may be released, the quadrant H pre- 
vents the opening of the equilibrium valve until the educ- 
tion valve is closed and the quadrant H brought into the 
position shown on the drawing. It will be seen that if the 
catches M and N are released simultaneously the steam 
and eduction valves will open at the same time, but the 
times can be varied by means of the adjusting screws P 
and R. The hand wheel X is for the purpose of adjusting 
the amount of fall given to the weight which opens the 
steam valve, so as to give the valve a greater or less open- 

. The degree of expansion is varied on the plug rod 
by means of the screw 8. 
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RAILWAY MATTERS. 


A PROSPECTUS has been issued of the Belfast Tramways 
“Company (Limited), with a capital of £25,000, in shares of £10. 

THE difference which had arisen between the Hungarian 
Eastern Railway Company and the contractors, Waring Brothers, 
has been terminated by an amicable arrang t between the 

parties. 

THE new section of the Rhymney Railway between Cardiff and 
Caerphilly was formally opened for traffic on Saturday. Crowds 
of people assembled to witness the ceremony, and everything 
passed off in the most sati ry manner. 

Ir is reported that the Pennsylvania Railroad Company is con- 
sidering the propriety of finishing the tuunel partially made in 
Cincinnati years ago, in order to accommodate itself by the change 
in the bridge made necessary by Act of Congress. 

THE Macclesfield, Bollington, and Marple Bill passed the 
Commons’ committee on Friday. The object of the bill is to dis- 
solve the Macclesfield, Bollington, and Marple Railway Company, 
and to transfer their und ing to the Manchester, Sheffield, and 
Lincolnshire, and North Staffordshire companies, 

THE report of the Tendring Hundred directors states that, 
differences having arisen between the company and the Great 
Eastern, the latter company has not paid over any of the proceeds 
derived from working. The accounts between the two companies 
are about to become the subject of arbitration. Under these 
circumstances the half-yearly meeting of the Tendring Hundred 
has been adjourned. 


In moving the adoption of the Devon and Cornwall report, the 
Earl of Portsmouth, chairman, said the Okehampton section of the 
line would be completed in Junenext. The directors had succeeded 
in obtaining the capital necessary for the construction of the Lidford 
section, and the contractor engaged to have it completed by 
September, 1872. This section would give an unbroken line of 
narrow gauge communication between the West of England and the 
metropolis. 

A TELEGRAM from St. Paul, dated the 13th ult., says that the 
Northern Pacific Railroad Bridge across the Mississippi River, at 
Brainerd, Minn., was finished that day, and the first passenger 
train, containing officers of the road, over the structure. 
This completes the Northern Pacific 113 miles west from Lake 
Superior. The grade is finished nearly to Red River, 150 miles 
further, and at the present rate of progress trains will run to Red 
River before September next. 

THE Port Tobacco Zimes says that work upon the Baltimore and 
Potomac Railroad is steadily progressing, and at this time one-half 
the grading within Charles County has been completed. At the 
Pope’s Creek end of the line, Colonel Cox, the contractor, has 
about two hundred hands at work. This is the road by which 
the Pennsylvania Company is to reach Richmond, by connecting 
at the Potomac with its recently chartered Washington and Rich- 
mound Railroad, provided that the old Acquia Creek line will not 
come to terms, 

Ar the half-yearly meeting of the Bedford and Northampton 
Company, held on Friday, Colonel Higgins, the chairman, said the 
contractors had made great progress with the construction of the 
line during the past h: f-year, and there was no doubt that the 
whole would be Pp in the ing autumn. He could bear 
testimony tothe energy of the contractors, and to the substantial 
manner in which not only the permanent way but the various 
bridges and stations upon the line had ,been constructed. He 
fully believed the line would give @ large. return for the capital 
which had been emparked in it. 


Ar a recent session of the committee of ‘thé NewYork Legisla- 
ture to continue the investigations of the New Hamburgh Railroad 
disaster, a letter was read from Mr. Creamer, inventor of the 
patent brakes which were on the - train, describing the 
purpose and manner of using the brakes. He says it is the duty 
of the engineer to pull in the bell cord till taut, and he should not, 
as in this case, according to the testimony, call on the fireman to 
doso. He also. says his brakes have been in use thirteen years, 
and never before had it ever been said that they failed. Also, if 
properly used, a train can be stopped in 800ft. or 900ft. 


Mr. T. M. WEGUELIN the chairman of the Bahia and San 
Francisco Railway Company, states that they have sent out iron 
and sleepers for ten miles of road, as it is very difficult to get wood 
fit to stand the climate. Ten years ago they sent out about two 
miles of pot sleepers that were found to stand the climate well, 
and they now intend to send out ten miles of iron sleepers annually, 
until the whole line is relaid. It is believed that the iron sleepers 
will last at least twenty-five or thirty years, while best wood 
sleepers would only last about ten years. The roads are being 
made to the railway by the Government engineer, and the principal 
one through sugar districts is to be a tramway. The company’s 
superintendent, assisted by owners of sugar, has diverted a deal of 
the traffic by making roads to the railway, 

In the Erie litigations,at New York Mr. James H. Colman, the 
receiver of the 60,056 shares belonging to the English shareholders 
has been before Judge Biatchford in the United States’ Court, to 
find what he shall do. Blatchford has ordered him to give up the 
shares to his court clerk for the rightful owners, while Judge 
Barnard had ordered that he should give them to Robinson, 
another Erie Ring receiver. Argument was heard, and the judge 
reserved his decision. As the Erie Ring have been enjoined from 
negotiating their proposed consolidated mortage of 30,000,000 dols., 
and as they are losing money heavily, and this was almost their 
only resource for raising more, the report now is that the company 
- be forced into the Bankruptcy Court. Possibly, then, Fisk 
and Gould may come to grief. 


THE Select Committee of the House of Commons have passed 
the bill of the Euston, St. Pancras, and Charing Cross Railway 
Company, after a careful examination, extending over six days. 
It is understood that the Metropolitan Board of Works have been 
recommended by their Committee of Works (which is a committee 
of the whole board) to subscribe £200,000 towards the new streets 
pageant to be made in conjunction with the railway, and a clause 

been inserted in the bill, at the instance of the committee of 
the House of Commons, to carry out this arrangement. The cost 
of the new streets, if undertaken by the Metropolitan Board apart 
from the railway, was estimated by competent witnesses before 
the committee at half a million. The general managers of the 
Midland and the South-Eastern Railway companies gave evidence 
in favour of the scheme, and stated their hign appreciation of its 
value as a ting link bet the great northern and 
southern lines, and as accommodating the large amount of local 
traffic to be developed in the densely-populated district it traverses. 

Tue Portland and Ogdensburg line, which was originally 
intended to connect Portland with the great lakes, and obtain a 
share of the through traffic between the west and the Atlantic 
coast, is, according to a correspondent of the Boston Advertiser, 
likely to be a faiiure as a through route. It has & considerable 
<a me and the rest vided for, 

+ searcely anything more the surveys done in 
provided f " bmcy abooes ti ~ has ~ on ‘Sppmiten ot 

‘or by subscriptions, it tke str sition 0 
the powerful Vermont Central Company, while it i ay to lose 
the support of its most powerful friend, Mr. Horace Fairbanks, of 
the Scale Works at St. Johnsbury, who, it is said, will be made 

resident of the Passumpsic River Railroad Company, which has 
timate and harmonious relations with the Vermont Central. 
Moreover, the lease of the Ogdensburg and Lake Champlain road 
by the Vermont Central cuts off the Portland road from its 
connection with the lakes. It ismow proposed to construct it with 











a connéetion to or towards instead of ‘Swanton, as 
was — is if it ? 
bays a emer Valey is built at all. In Vermont it 





NOTES AND MEMORANDA. 


Mr. J. R. Napier, F.R.S., has designed a wind direction rain 
gauge. The principle of his gauge consists essentially in support- 
ing a vessel like the first receiver of an ordinary gauge, on a pivot, 
so that it may be turned with the least wind, and having a spout 
attached to it, leading the rain into vessels in fixed directions 
surrounding the receiver, so that if it rains, for example, when 
the wind is between N.N.W. and N.N.E., the north vessel 
receives it, or when between N.N.E. and E.N.E. the north-east 
vessel receives it, &c. ; for there are eight vessels which show the 
amount of rain and direction of the wind at the time. 

AccoRDING to Peterman’s M: wheRonsen Se new German empire, 
including Alsatia and Lorraine, willem 9901 square miles, with 
40,148,209 inhabitants. Russia alone will exceed it in extent and 
population, for Russia in has 100,285 square miles with a 
population of 69,379,500. France, after the loss of Alsatia and 
Lorraine, ill have 9588 square miles of territory, with 
36,428,548 inhabitants. Austria will number 35,943,592 inhabi- 
tants spread over a larger extent of country, namely, 10,980 square 
miles. Great Britain and Ireland has 5/32 square miles, with 
30,838,210 inhabitants ; and Italy, including Rome, has 5376 square 
miles, with 26,470,000 inhabitants. Inthe order of population, 
the Governments will stand : Russia, Germany, France, Austria, 
and England ; butin military power, the first position must hence- 
forth be accorded to Germany. 

AERONAUTS have remarked that the gas in their balloons often 
becomes suddenly opaque by the movement of the balloon, and 
frequently this movement is sufficiently rapid to cause the gas to 
escape from the lower opening in the form of a white smoke. M. 
de Fonville believes that this opacity is the result of cold pro- 
duced by the increase in the volume of the balloon. Fora diminu- 
tion of pressure corresponding to one millimetre of mercury per 
second the augmentation is that which would produce an eleva- 
tion of temperature of 2 deg. in an altitude when the mean pres- 
sure is 660 millimetres of mercury. M. de Fonville adds that a 
phenomenon of the same kind ought to be produced at any time 
when a large volume of moist air is raised rapidly. The air would 
dilate, and as a consequence the balloon would leave behind masses 
of water vapour more or less dense, which were previously mixed 
invisibly with the gas. 

Tue *‘ Meteorological Magazine” for February contains a paper 
on certain variations of temperature during the solar eclipse of 
December 22nd, 1870, by Mr. Townsend M. Hall, the conclusions 
of which are as follows :—‘‘ The total amount of depression at the 
time of the greatest obscuration was 21°75 deg., and I would 
submit that these figures represent more exactly the influence of 
an eclipse than if the observations had been, taken at any other 
period of the year. During the summer months both the 
atmosphere and the earth are so charged with heat that a 
partial darkening over of the sun for so short a time loses, toa 
certain degree, its effect—the diminution of warmth being parti- 
ally neutralised before it can reach the earth, by reason of its 
passage through the intervening atmosphere. It is to be hoped 
that similar observations will have been made at some point tong 
the line of total obscuration, whilst on a future occasion it will 
remain an interesting question, to be determined by,meteorologists, 
how far the thermal ——— varies with the season of the year 
and the elimate of the locality.” 


Ir is well known that variations in temperature have consider- 
able influence on the illuminating power of gas. In winter the gas 
has less power, but it may be improved by warming it. Only 
recently, however, M. Vogel established the extent to which the 
lighting power could be influenced by heat. He passed gas through 
a series of U-tubes, sometimes immersed in freezing mixtures, and 
at others in boiling water and in baths of paraffin. The gas was 
lit as it escaped from the tubes, before its temperature had time 
to alter, and the flame compared with a standard flame, the light 
of which, at a temperature of 18°3 Cent., was takenas 100. Then 
for the low temperature the tollowing results were obtained, at 
0 deg. Cent. the lighting power was 76, and at 15° deg. it was 
only 33. These figures show that the influence of cold is very 
considerable, and much more so than that of heat, for the flame of 
gas which had passed through boiling water and compared with 
the standard only showed an increase of 4 per cent. in its illumi- 
nating power, and that warmed by the paraffin to a temperature 
of 160 deg. Cent. possessed only a power superior by 18 per cent. 
The loss produced by the cold is due to the condensation of the 
hydrocarbon vapours. The gas cooled down to 56°6 deg. left in 
the tube a congealed mass, which was examined by M. Vogel and 
found to contain benzole, ammonia, and nitric acid. The presence 
of this last body was scarcely expected, and it is somewhat re- 
markable. 


In the 35th of*Henry VIII. the corporation of London was 
authorised to draw water through pipes trom various villages and 
other places within five miles ot the City, and for this purpose to 
enter any ground not enclosed with ‘‘ stone, brick, or mud walls, 
and there to dig pits, trenches, and ditches; to erect heads, lay 
pipes, and make vaults and suspirals,” &c. ‘T'wo years afterwards 
{A.D. 1546) a law was passed by which those who destroyed con- 
duit heads and pipes were put todeath. In 1547 William Lamb 
conveyed water in a leaden pipe from a conduit or spring, which 
still bears his name. In 1582 the first pump machines were used 
in London. In that year Peter Maurice, a German engineer, pro- 
posed to erect a machine on the Thames for the more effectual 
supply of the city, which being approved of, he erected the same 
in the river near London Bridge, which by suction and pressure 
through pumps and valves raised water to such a height as to 
supply the uppermost rooms of the loftiest buildings in the highest 
part of the City therewith, to the great admiration of all. This 
curious machine, the first of the kind that was ever seen in Eng- 
land, was so highly approved of that the Lord Mayor and Com- 
mon Council, as an encouragement for the ingenious engineer to 
proceed in so useful an undertaking, granted him the use of one of 
the arches of London Bridge to place his engine in for the better 
working thereof. Maurice’s engine consisted of a series of forcing 
pumps Tin. in diameter, and the pistons had a stroke of 
30in.; they were worked by an undershot wheel that was placed 
under one of the arches and turned by the current during the rise 
and fall of the tide; the water was raised to an elevation of 120ft. 
The number of pumps and wheels was subsequently increased, but 
in 1822, when the old bridge was taken down, the whole were re- 
moved. Two years before Maurice undertook to raise water from 
the Thames, Stow says—‘*‘One Russel proposed to bring water 
from Isleworth, viz., the river Uxbridge to the said north of Lon- 
don ; and that by a geometrical instrument he propounded the 
invention to Lord Burleigh.” In 1594, Bevis Bulmer, an English 
engineer, undertook to supply « small district of the City with 
Thames water which he raised by four pumps that were worked by 
horses. They were continued in use till the time that Maitland 
commenced history, viz., 1725. The pumps of other London 
works were worked by horses, by windmills, and others by the 
current of the common sewer. About the year 1767 one of New- 
comen’s steam engines was erected at the London Bridge works 
to raise water at neap tides, and also as a security against fire 


MISCELLANEA. 


FIVE ore-roasting furnaces are in full blast in Nevada. 

AN enormous quantity of borax is reported as just discovered in 
Nevada Territory. 

THE project for a canal from the German;Ocean to the,Baltic Sea 
has again been taken up. 

A very extensive bed of oysters has been discovered off Tenby, 
on the South Wales coast. 

Ir is satisfactory to learn that the gardens of Paris have as yet 
suffered little tive damage from the siege. The usual skilful 
attention would soon restore most of their beauty. 

THE Educational Department of the International Exhibition is 
making progress, and is likely to prove not only attractive, but 
useful, and particularly in reterence to science teaching. 

Two thousand pounds having been raised in Chile, a statue is to 
be executed in this country, and erected in Santiago, in honour of 
Lord Cochrane, who did so much for Chilian independence. 

PROFESSOR TYNDALL, in a letter to Lieutenant-Colonel Scott, the 
Secretary to the Provisional Committee of the Royal Albert Hall, 
says he thinks it has been demonstrated that, as far as the acoustic 
properties of the hall are concerned, it may be made entirely 
successful. 

Ir is currently rumoured in Stockton that M. Schneider has pur- 
chased a quantity of land at Stockton for the purpose of Yaying 
down rolling mills. All reports agree in fixing Bowestield as the 
place selected, and the quantity of land is variously stated at from 
33 to 50 acres 

THE annual report of University College, London, has just been 
published, and shows a highly satisfactory condition of affairs, 
The most important event recorded is the establishment of a new 
faculty (science), which, says the report, *‘ marks a distinct stage 
in the development of the college.” 

Tue literature, history, and religion of lreland are so closely 
connected with the most ancient cathedral of Christchurch, 
Dublin, that we are glad to announce, on the authority of the 
Dublin Evening Mail, that Mr. Roe, of Dundrum, has offered to 
restore the cathedral at his own sole expense. 

THE track is now laying on the first twenty mile section of the 
Mobile and Alabama Grand Trunk road from Mobile northward, 
and it is probable this section will be finished this month. The 
Mobile Register learns that the 130 miles more, to Marion, is to be 
put under contract at once, to be finished in one year. 

Amonc the scientific inquirers who were disturbed by the late 
suspension of the functions of the parcels post were the senders of 
botanical and horticultural specimens for naming, and those of 
microscope slides. These and many other branches of inquiry, 
dependent on intercommunication, will be facilitated by the new 
arrangements. 

Mr. GoscHEN states that, as to gunboats, the Government do 
not propose to delay their construction till the report of the com- 
mittee appears, the question of gunboats not having been referred 
to that committee. As regards ships of a larger class for coast 
defences, such as the Cyclops, the Government does not propose to 
lay down any new ships of that class in the present financial year, 

Ir is announced that the arrangements for the institution of the 
chair of geology in the Edinburgh University are at last complete 
In pursuance of the recommendation of Sir Roderick Murchison, 
co-founder of the chair, the Queen has appointed Mr. Archibald 
Geikie as the first professor ; and he was duly inducted ata meet- 
ing of the senates on Saturday last. ‘he course of lectures will 
probably be a winter one. 

WE learn from the Hexham Courant that Mr, Sopwith, after 
twenty-five years’ service as the principal agent of the W. B, 
Lead Mines in Northumberland and Durham, and after fifty 
years’ work in his profession, is about to retire. We are glad to 
know that Mr. Beaumont’s acquiescence in this arrangement has 
been of the most generous and friendly character, and marked by 
lasting and solid proofs of his esteem and regard. 

Ir is reported that a new substitute for jet and vulcanite is about 
to appear in the market. The material is called tanite, and is said 
to be readily worked, and to equal in appearance the finest Whitby 
jet. ‘Time will show whether it is to be ranked among the 
thousand compositions which have had their trial and passed away, 
or whether it will take its place as what it claims to be—a new in- 
vention, the result of processes and principles not in common use, 

WE learn by telegram that a bill was passed on Friday by the 
Jersey States for the construction of a harbour of refuge at that 
island, chiefly for the accommodation of ,the steampacket traffic. 
Strong opposition was raised by the party in favour of a harbour 
at Noirmunt, on the west side of St. Aubin’s Bay, The plan 
selected is by Mr. Coode, and embraces a landing stage on the east 
side and a breakwater on the west coast of Small Roads, The 
cost of the works will be £252,000. 

THE cultivation of madder, the root of Rubia tinctoria, in this 
country has been on several occasions attempted. Mr. Sidebotham 
has recently communicated to the Manchester Literary and Philo- 
sophical Society the result of an experiment made in Derbyshire, 
which appears to show that the roots grown in this country are 
deficient in colouring matter, owing probably to the insufficient 
light and heat of the solar rays. However, too much reliance must 
not be placed on the result of a single experiment.— Atheneum. 

Borax has been long known as a valuable detergent, and used 
extensively for cleaning the hair. In the United States it is used 
instead of the carbonate of soda for washing linen. The Vew York 
Druggists’ Circular now informs us that borax is superior to 
everything else fur exterminating the cockroach, The smell, or 
touch, of borax is said to be certain death to them. A knowledge 
of this fact cannot but be valuable to a large number of house- 
holders in London and elsewhere who are pestered with those 
annoying beetles. 

Dr. LerHesy has reported upon Dr. Eveleigh’s method of pro- 
ducing gas at a low temperature in iron retorts. The peculiarity 
of the manufacture consists in the distillation of the coal at a low 
temperature, and the subsequent conversion of the volatile con- 
stituents of the tar into permanent gas. This gas is much less 
offensive than ordinary gas, and it is so rich in hydrocarbons that 
it cannot be burnt froma standard Argand burner with fifteen 
holes and a seven-inch chimney at a larger rate than four cubic 
feet per hour—giving at this rate the light of 157 standard sperm 
candles, —-Athenccum. 

THE experiment of a large farm for utilisation of the sewage of 
Croydon 1s about to be tried at Beddington, where an extensive 
tract of land north of Beddington Church, on the other side of the 
river Wandle, and extending from Beddington-lane in the direc- 
tion of Mackbridge railway station, has been acquired, and is being 

idiy prepared for its purpose under the direction of Mr. Latham, 
Cc. During the cutting of one of the main channels for carrying 
the sewage across the land a small fragment of Roman walling 
was cut through, anda portion of the site of a villa, which appears 
to have been of large dimensions, has since been cleared by the 





during the turning of the tide, when the whole was consequently 
at rest. A company was incorporated in 1691 to supply the neigh- 
bourhood of York-buildings with Thames water. Newcomen’s 
engines were employed, and the pumps had solid plungers. 
Maitland enumerates them among other causes of the company’s 
embarrassments; the ‘directors, by purchasing estates, erecting new 
waterworks (new machines for raising water), and other pernicious 
proj have almost ruined the corporation; however, their 
ch: le engines for raising water by fire being laid aside, they 
continue to work that of horses, which, together with their 
estates in and Seotland, may in time restore the com- 
pany’s affairs, 


* Ewbank’s Hydraulics and Mechanics, pp, 294, 5, 6. 








ctor under the direction ot the clerk of the works. 

THERE is, says the Scientific American, in the town of Meridan, 
Connecticut, a Leffel double turbine wheel, running under 240ft, 
fall and driving a manufactory. It uses about one-half of 
a square inch of water, and runs at the marvellous speed of 3000 
revolutions per minute, or 50 revolutions per second, which is b 
far the most rapid rate of motion ever im toa water-w 
This is, also, beyond comparison, the greatest fall 
propulsion of a wheel in America, The wheel at Meriden is of 
the most diminutive size, scarcely exceeding in dimensions the 
old-fashioned “ turnip” watches which our grandfathers used to 


carry in their capacious vest pockets. The com success of 
this wheel has ‘attracted much aren, and affords further 
evidence of the wide range of adaptability of the Leffel turbine, 
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MYERS’ 


Welately visited the works of 
Messrs. Kendall and Gent, the 
well known tool makers of £al- 
ford and Manchester, and there 
inspected a small plant in opera- 
tion erected upon Myers’ im- 
proved principle of manufac- 
turing gas from coal-oil. Ex- 
periments extending over several 
years have been carried out at 
these works in order to perfect 
the production of this gas, and 
the existing apparatus is so far 
complete that a gas of great 
illuminating power is produced, 
exceedingly cheap and free from 
impurities under combustion, 
such as sulphuretted hydrogen, 
ammonia, &c. The pure state 
of the gas renders it valuable to 
be burnt in houses where there 
are costly pictures, plants, Xc., 
which usually suffer from the 
effects of coal gas, as it is stated 
that no deleterious products are 
eliminated from oil gas. The 
simplicity of the apparatus and 
the small space it occupies 
render it easy of transit, and 
enables householders and we 
prietors of works having their 
establishments removed from 
sources of supply of coal gas to 
put up at asmall cost an appa- 


ratus and manufacture their 
own gas, Many attempts have 
at previous times been made to 
produce gas from coal oil, but 
have failed, for the reason that 
the retorts so soon become 
coated with carbon, which, 


being a bad conductor of beat, 
has prevented the fire operating 
upon the oil supplied. Myers’ 
process is free from this detect, 
The apparatus, of which Messrs, 
Kendall and Gent are the sole 
makers, is exceedingly simple, 
and the whole of it, with the 
exception of the gasholder, is 
shown in the annexed engraving. 
A is a circular can, furnished 
with a small tap, and holds the 
oil from which the gas is pro- 
duced. Bisasyphon pipe fitted 
at the top with a funnel mouth, 
and fixed at its other end toa 
neck or pipe projecting from a 
cast iron retort. C is the projec- 
tion of the retort referred to, 
into which the syphon pipe opens, and it is closed in the 
front by a small cast iron cover, tightened and kept in its 
place by the iron placed across it. D is a cylindrical sheet iron 
casing, containing acylindrical and vertical cast ironretort. This re- 
tort issuspended by a flange atits top, and is surrounded by afire-clay 


cylinder; the intervening space between the retort and the cylinder | 
which operation only occupied a few minutes. We observed no 


constitutes the flue or hot air passage. The hot air or flame after 
passing round the whole of the retort is carried up through a sufti- 
cient height of pipes to create the necessary draught for the fire 
under the retort, or may be conveyed by means of an elbow pipe 
into an ordinary chimney should there be one convenient. The 
space between the fire-clay cylinder and the casing is filled up with 
concrete or any material that will hold the heat. E is an elbow 

ipe fitted at one end into a trough at the top of the retort ; the 
joint is made tight by filling the trough with lead, which also acts 
as an indicator, showing by its quiet boiling motion that the con- 
version of oil into gas is in successful operation ; the other end of 
the elbow pipe fits into a trough at the top of the condensing pipe 
F filled with water. The heat of the retort is just sufficient to 
keep the lead in a melted state, and the escaping gas is not of such 
a temperature as to evaporate the water in the other joint. F is 
the condensing pipe, fitted by a socket at the bottom to a shorter 
pipe which penetrates into the cast iron cistern G, and terminates 
under water. The gas is conveyed from the cistern G through the 

»ipe H to holder. I is a small fire-grate in which fuel is burnt to 
oe the retort; J isa small pipe used to carry off any tar that 
may accumulate on top of the water in the cistern G ; a similar 
pipe is fixed to the top of the condensing pipe F, and conveys the 
tar from the top of the water joint. 

The description of the process of converting the oil into gas is 
as follows :—The can A is filled with oil, which is allowed to run 
from the tap at the bottom into the funnel top of the syphon pipe 
B. The oil runs from the pipe into the neck of the retort C, and 
spreads itself over the hot bottom of the retort, from whence it 
rises in the form of vapour or gas, and escapes through the pipes 
E and F into the cistern G, where it passes through the water, and 
is so conveyed by the pipe H to the holder. The retort is 
heated by a fire placed in the grate I. No purifiers are required in 
this process, and what little impurities escape with the vapour, 
such as tar, are collected by the water and run off through the 
small pipes as before mentioned. The quantity is so small that it 





IMPROVED PORTABLE GAS} APPARATUS. 


is hardly worth notice. Any solid matter that may come into the 
retort with the oil remains at the bottom, and can easily be cleared 
out through the opening in the neck C. The gas was manufactured 
in our presence. When the retort is heated the conversion is 
immediate, and the holder commences to rise. The process was 
stopped and the apparatus taken to pieces for our examination, 


signs of collecting carbon in the retort, and the quantity of gas tar 
accumulated was very small. We retired to a dark room and there 
saw the gas burning ; the light is far more powerful and brilliant 
than coal gas, as will be seen from the following tests. On trying 
this gas in comparison with the Salford town gas, by Wright’s 
aca, the Salford gas gave 24 candles, and the oil gas 184, 

th supplied througha No. 0 burner, consuming 1}ft. per hour; thus 
showing more than seven to one in favour of the oil gas. The in- 
ventor, Mr. Myers, acknowledged that the Salford gas was not on 
the day of our visit up to its usual standard, and said he did not 
wish to claim asuperiority of more than six to one. We saw the gas 
tested in comparison with coal gas in every variety of burner, in- 
cluding a large sun light, and in this the etfect was almost startling 
when the oil gas was turned in after the coal gas. The oil gas is 
produced much more rapidly than coal gas, for a retort producing 
600 cubic feet of the latter in five hours would produce 2500 cubic feet 
of the former in the same time, and this would be equal in illumi- 
nating power to 10,000 cubic feet of coal gas. Basing the calculation 
upon the oil gas giving four to one of coal gas, butas wehave shown in 
practice it gives six to one, the cost of production, including all ex- 
penses, would be for supplying 200 lights five hours per day through- 
out the year 10s. 6d. per thousand, which, in comparison with coal 
gas, would be 2s. 74d. per thousand cubic feet. 

The gas is highly carburetted hydrogen, and so pure that the 
only products of combustion are carbonic acid and water. The gas 
is if anything heavier than the atmosphere, and when escaping 
does not accumulate, but floats about and passes off with any 
draught ; there is, therefore, scarcely any danger of an explosion. 
The coal oil from which the gas is made is inexplosive, and can be 
procured at 8d. per gallon, and it is of so small a weight and bulk 
that its conveyance is very easy as compared with coal. The pro- 
cess of manufacture is so simple that it can be performed by almost 
anyone, and a great consideration is that no dirt or offensive 
smells arise from it, 
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THE WORKING EXPENSES OF STEAMERS OF 
SMALL SIZE.* 
By Mr. A. F. Yarrow, of the firm of Yarrow and Hedley, 
London. 
SrzaM launches have for several years been extensively adopted 
in Norway and Sweden, carrying on there successfully the traffic 
across the many estuaries and ponds formed by a very irregular 








coast-line. It is, however, only within a comparatively recent 
period that these little craft have become generally known in this 
country. To identify more particularly the type of boat I am 
now referring to, Imay mention that they vary from 30ft. to 60ft 
in length, and from 6ft. to 12ft. in beam, generally have no deck, 
and are propelled, mostly by one, but occasionally by two screws, 
driven by high-pressure di acting engines. 


The time allotted will not admit of my dealing so fully with 
the subject as I should have wished, I will therefore confine 
myself to touching pn bey one or two points of interest. 

One of the first su ul attempts made in this country at 
developing passenger traffic by boats of this was started at 
Plymouth in 1869. A small company was formed called the 
Oreston Steam Coal Company, with a view to run between Ply- 
mouth and Oreston, calling at Hove, Tarnchapel, and Mount 
Batten, the only communication being at the time by watermen’s 
boats, or a three-mile walk and a toll of one penny. 

The first steamer purchased was called the Little Pet, it was 
40ft. in length, by 7ft. Gin. beam. The success of this boat 
induced the yy to order another, which was called the 
Favourite, being 50ft. in a by 10ft. beam, driven by a pair of 
5gin. cylinders, and licensed by the Board of Trade to carry eighty- 
four persons, The average time occupied by this boat in the run 
of one and three-quarter miles was fifteen minutes, including 
stoppages, and the fare charged was 1d. 

here was no deck whatever, but a cabin, the full width of the 
boat and 10ft. long, was provided aft. The draught of water when 
at work was 3ft., and the speed over a straight course eight to 
nine miles an hour. 

To more clearly show the exact nature of the traffic carried on, 
I beg your reference to the rough map of Plymouth, Sheet 1. At 
the Barbican Pier the boats run eke the quay, and at 
Oreston there is a small jetty; but at Hove, Turnchapel, and 
Mount Batten, the boats are gently run on to the beach, anda 
plank thrown out forward for the outgoing and incoming 
passengers. This simple means appears to answer the require- 
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ments of the case, and the boats, which are strongly built of wood, 
and suitably shaped to take the ,round, do not materially suffer. 

A iderable busi is done in taking off and putting on 
board passengers from the vessels laying at the anchorage in the 
cutwater, =a if hailed from the shore the boats are frequently 
beached to take _ up. 

Gained from the experience of this company, the cost of working 
such a launch as the Favourite, running twenty-four journeys per 
day of twelve hours, each journey being one and three-quarter 
miles, it has been found that the consumption of fuel has been 
8 cwt. per day, and the consumption of fresh water 350 gallons 
per day. I may here mention that water-tanks are fitted to this 
boat sufficient for four hours’ constant steaming, these tanks being 
replenished;from time to time by the hose at the quay. 

The crew ists of a captain, receiving 24s. per week; engine 
driver, receiving 21s. per week; and a collector, receiving 18s. per 
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week. There are other expenses I have tabulated, as will be seen 
on Sheet 2. 








Per week. 

£s. d. 

Interest on first cost, say, £550, at 5 per cent. perannum 0 10 7 
Fuel, 2} tons per week, of seven days, at 17s... .. .. 2 6 9 
Water, 2450 gallons .. «2 co oc cc of cf cf of 0 5 O 
Ca) co 08 00 ee eo ee . . eo 140 
Engine-driver .. oc os co cc oc cf ee » 2238 
Coldecte.. «2 cf cc co co ce co c8 co co 018 0 
, Say, 15 per cent. peramnum.. .. .«. -+ «- Lil 9 
Renewal fund, say, 7} per cent. perannum .. .. .. 01510 
Total working expenses per week .. «. «+ «+ £81211 


This company has attained considerable success, the credit for 

which is mainly due to Mr. Edmund Jones, a resident of Plymouth, 
who writes as follows:—‘‘ During the past summer oath af the 
two boats has earned occasionally as much as £20 per week, and 
the pou a who —_ three nearly - 
mucl e cost of repairs, however, is very heavy; the 
watermen, who show a most determined hatred .* the 
boats, do much injury, and for a long time we had alwa: 
to keep a watchman on board to guard equa sal 
cious damage; and what with racing with the opposition, 
and consequent coal wasting, lawsuits, summonses from the water- 
men, whenever we by chance carried over our legal number, we 
have had a tough lot of battling, gaining by paying dearly for valu- 
able experience. During thelastdrysummers thefresh water supply 
ran short, which ca much injury to the boilers from want of 
sufficient care in constantly blowing off to prevent incrustation 
when feeding from the sea, The boats, however, after paying for 
all see ¢ Mew as putting by towards renewal fund, have given a 
very good profit.’ ’ 
e will now just glance at quite a different style of steamer, 
one which I have specially selected as doubtless familiar to us all. 
I refer to those running on the Thames between London and West- 
minster Bridges and intermediate piers. 





They average 110ft. in length, by 14ft. beam, being certified to 
carry 370 rs, and are A by cenbeating paddle 
engines of 24-horse power nominal, 
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To give some idea of the cost of wor such a steamer I have 
tabulated the expenses, as will be seen on t 3, 


Per week. 

£8. d. 
Interest on first cost, say, £2800 at 5 per cent. annum 2 13 10 
Fuel, eight and a-half tons per week of seven days at 17s. : : 4 
Captain .. .. ic 0. ce cf co ce 08 ce se ce 
Mate oe. 66 0s S600 66 ce 6 Gp we ts Hn Ree © 
Two men at 22s. 6d. each oc ee oo Ne oe ere Ee 
OmoTad.. «ec co ve 00 co ce +2 so 09 90 90 8 0 
E CP. <0. $0. AE a8. 00 0 heel ee eee ee 
Stoker .. $35 pe ~ ie o ee o se es 0 Ear ° 
Re say 12 cen’ eo 08 8 02 ce ee se 
Renewal fend: aay 5 por coni: es cs 68 oe - 21310 

Total working e perweek .. «+ «. .. £29 4 9 

These boats are of teclr toe doubtless well designed and rou A 


managed, but I contend that they are unsuited for the work 

rformed. Boats of smaller size, such, for example, as the one I 
Ge briefly described, would, in my opinion, the require- 
ments of the case much better. They could be more numerous, 
leaving the piers more frequently, they would be much more 
easily handled and brought up alongside the landing stages, a very 
much smaller original outlay would be requisite, as well as greatly 
reduced working expenses. I will admit that during certain hours 
of the day in fine weather in the summer months the present 
steamers will occasionally have their full complement of pas- 
sengers, but it is clearly an error to entail excessive working ex- 
penses during the whole year for the sake of rendering available 
the maximum traffic during a very limited period. 

When running in fresh water on lakes or rivers the extreme 
jon oe pe of the ordinary type of steam launch enables it to be 
worked with perfect safety and success by anyone of moderate 
intelligence and care, but when used at sea, where salt water only 
can be obtained for the supply of the boiler, the difficulties are 
greatly augmented, owing to the risk entailed from incrustation 
and eventual destruction of the boiler. Whatever care may be 
requisite on board ocean steamers worked by thoroughly compe- 
tent men, even still pute care is required with high-pressure 
engines, the boilers adopted as a rule having much greater evapora- 
tive power in proportion to their contents. 

With the aid of the galvanometer the amount of brine requisite 
to be blown off to prevent salting up can be carefully ted and 
the boiler preserved for many years in perfectly condition. 
This, however, requires an amount of care and attention which 
experience has proved to be most difficult to obtain even in this 
country, and abroad in places where skilled labour is scarce it is 
sometimes simplyimpossible. In all cases where a —— = fresh 
watercan be on shore it is unquestionably desirable to have 
tanks fitted on board from which to feed the boiler, and if these 
tanks hold sufficient te last until they canbe replenished, the boat 
can be worked without any special care. The use of the ordi 
surface-condensers is one mode of obtaining a supply of 
water, but the great complication of such means is a serious bar- 
rier to its adoption, sacrificing at once the marked feature of the 
steam launch, which is its simplicity, in addition to increasing the 
— and depriving the boiler of the benefit of the blast up the 

mney. 

It has frequently been proposed, and even tried, to condense the 
steam by passing the exhaust pipe along the outside of the boat, 
the external pombe coming in contact with the water, and thereby 
ee steam within. I am not aware of any trials of this 
kind which have proved successful until the middle of last year, 
when Mr. Alexander Crichton, of Cork, fitted two Government 
steam launches with such apparatus, These launches were of the 
well-known twin screw type, having two cylinders to each screw 
secured to the sides of locomotive boilers, The exhaust pipes 
were passed through the boat’s bottom and carried age the 
keel for 14ft., and then, returning 16ft., re-entered the t and 
were at once connected to two small air pumps worked by eccen- 
trics ; these air pumps delivered into a hot well to which the suc- 
tion of the feed pumps was attached. Under these circumstances 
the whole of the exhaust steam was condensed and returned to 
the boiler as fresh water, the only loss worthy of notice bei 
that due to the steam jet, which had to be kept going in the funne 
to maintain the requisite draught. In both these launches there ap- 
peared to be a considerable gain both in power indicated as well 
asinspeed. The capacity of the air pumps, which were single- 
— was one-twentieth the capacity of the cylinders. There 
can no ible doubt that if these results can be confirmed 
over a lengthened period that they are indeed most valuable, and 
credit is due to Mr. Crichton. 

We ourselves last month tried some experiments in the same 
direction with a small wooden tug boat which we had just com- 
pleted for the Brazils,in which it was a most essential point to 
carry water and fuel for as many hours as possible. The boat was 
37ft. in length, 9ft. in beam, and 5ft. in depth. 

The engine consisted of a single cylinder, 9}in. diameter by 12in. 
stroke, and the boilers of the usual return tube type. As the boat 
was small for the weight of machinery, there was not buoyancy 
left sufficient to carry the desired quantity of fresh water. We 
therefore considered this a specially favourable instance for testing 
the merits of this system. All we were anxions to do was to 
secure the return of the bulk of the water to the boiler, at the 
same time retaining amply sufficient blast. 

ad explain what was done I beg your reference to Sheets 4 
and 5. 

The exhaust pipe was passed to the forward end of the boat, 
terminating in a breeches piece, which through the skin, on 
each side of the keel they were sec to 3in. copper pipes, each 
21ft. long, running along the boat’s bottom towardsthestern. At the 
after end of these pipes was attached another breeches piece, which 
re-entered the boat and was connected to the suction of a small 
plunger pump, 1jin. diameter by 6in. stroke, worked by an eccen- 
tric from the screw shaft, as shown. This pump delivered 
into tanks placed on each side ofthe boat. The inclination of the 
ques tubes when the boat was running was about gin. to 

e foot, 

We provided means for conducting the exhaust either wholly up 
the chimney or partially into the chimney and partially into the 
condensing tubes, always retaining ample collective area for the 
steam to pass through, which was never less than equal to an 
orifice of 2}in. diameter. 

Over a lengthened trial the following were the results obtained, 
which I have tabulated on Sheet 6. 


Consumption of Midland coals perhour .. «2 «+ «+ 120Ib. 
apo of water perhour .. «. «e+ «+ «+ «+ 780Ib. 
Pressure of steam per aquareinch.. .. «. 2 «+ «+  54lb. 


Estimated indicated horse-power .2 «+ ++ «2 «+ «+ 205 
Revolutions per minute aw oe <s ts 120 

Under these circumstances we found a large portion of the steam 
could be condensed without apparently injuring the draught, the 
remaining portion jing up the funnel. 

The exact quantity of water delivered back into the tanks was 
per hour 580 1b. the temperature of the water in the river —e 
at the time 44 deg., and m) 
from condensing tubes, 59 deg. 

The following will be the practical bearings of these results, which 
are tabulated on Sheet 7. as the tanks and boiler to 
be filled with fresh water, and work ae Ge acioney Wey, the 
tanks, which contain 320 gallons, will be emptied after four hours 
steaming. If the condensing tus be at work they will be 
emptied after sixteen hours’ p Be mag We will now assume that 
after the expiration of these times we are forced from necessity to 
= and we will also assume that the water in the 

ler must never have in solution more than three-thirteenths its 
— and that up to that time there is no fear of incrus- 


_ The boiler contains about one ton of water, and as the sea holds 
in selution three-thirteenths its weight of salt, it is clear that three 
tons of water must be by three tons of 
sea water before three-thirteenths of will be present in the 


‘the temperature of the water pu 





This would occupy in the ordinary way 8} hours additional ; if 
with condensing apparatus at work, 34 hours additional. We 
therefore finally arrive at the fact that the total length of time 
the boiler can worked with perfect safety from first starting, 
without risk of incrustation, will be—with fresh water tanks only 
124 hours ; if with condensing apparatus, 50 hours. I will make 
no remark on these figures. The practical results are also without 
further comment. For the sake of comparison, I have added the 
time that it would require if salt water only were used for the 
boiler for it to arrive at the same degree of saturation; this would 
be ayy med the evaporation of two tons of water, which would 
occupy urs. 

The boat upon which these experiments were tried was of wood, 
but had it been of iron the condensation of the exhaust steam 
would have been even more readily effected, the condensing pipes 
would have been quite , the skin of the boat itself 
serving equally well as the conducting medium. To illustrate one 

ractical method of carrying this arte our reference to Sheet 8. 

at portion of the exhaust to be condensed would be 

into a receiver, of which the skin of the boat would form its 
external side. ing the frames of the boat to be 18in. apart, 
ample area would be obtained if the s between the three 
frames be taken, and from the water level on the one side to the 
water level on the other side; this would not only form a suitable 
reservoir for receiving and condensing the steam, but would give 
additional stiffness to the hull at the very place required, as well 
as serve as a substantial platform for the engine. ‘The feed pump 
could take its suction as shown, and force direct into the boiler, 
no additional pump being required. 

As to whether this plan is capable of extensive adoption, which 
I firmly believe, it is not for me now to enter into, it is certain the 
required aid is obtained at a nominal cost, and without complica- 


tion. 

I will now bring my paper to a close, and trust I have succeeded 
in showing what are the probable working expenses of steamers of 
small size, and in pointing out one of the means by which an im- 
portant cause of failure and expense may be avoided, or at any 
rate materially reduced. 
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FOWLER v. GRAY. 

THE following case of muchinterest to agricultural engineers was 
tried in the,Scotch Court of Sessions before the Lord Justice Clerk 
and a jury, on March the 21st and following days. 

TuEsDaY, March 21st. 

The pursuers in this action are Messrs. John Fowler and Co., 
steam plough manufacturers, Leeds, and assignees of Thomas 
Pirie, of Nether Kinmundy, Aberdeenshire, implement maker ; 
and the defenders are Messrs. John Gray and Co., Uddingston 
Ironworks, by Glasgow. 

It was stated on behalf of Messrs, Fowler that Mr. Thomas Pirie 
having'’obtained letters patent in J rot for his invention of 
‘*improvements in ploughs,” assigned the same to the pursuers in 
August, 1869. By a disclaimer and memorandum of alteration in 
April, 1870, the Fe altered the specification ; and in that 
specification, as altered, the invention was described as having for 
its chief object the diminution of the labour of draught. The 
greater part of the weight of the implement was supported or 
carried upon wheels, so that the sole or side plates were dispensed 
with, by which means the great friction attendant upon these 

lates was avoided to such an extent that a pair of horses could 
w the improved plough, cutting two furrows at once of uniform 
breadth and depth, for about the same expenditure of — 
required to draw a plough as hitherto constructed, cutting only 
one furrow ata time. The patentee claimed as secured to him 
under the said letters patent—first, the general arrangement and 
combination of parts constituting the plough ; secondly, the con- 
struction of ploughs without sole or side plates, and wholly 
supported he guided in their work on wheels; and thirdly, the 
use of set screws on the under side of the levers, for the purpose 
of adjusting the depth of the furrow without stopping the plough. 
It was alleged that the defenders had infringed the — by 
ing, using, and vending the invention aforesaid, without leave 
or license from the complainers. The defenders, on the other 
hand, maintained that the specification, as altered, set forth no 
patentable subject matter. e invention claimed by the com- 
lainers had been published and publicly used in the United 
ingdom prior to the date of the said letters patent. Ploughs 
with wheels had been long known and used ; and all the principles 
or ideas involved in the construction, combination, and arrange- 
ment of the complainers’ plough had been in publit use and 
application to the construction of ploughs prior to the date of the 
letters patent. Accounts of the construction of ploughs without 
plates, and supported on wheels, were to be found in numerous 
works a to agriculture and mechanics, and the respondents 
referred to a long list of books, patents, and specifications, begin- 
ning with ‘“‘ The English Improver Improved,” published in 
London in 1663. The defenders also contended that the invention 
claimed in the specification as amended, being different from that 
originally claimed, was not protected by the letters patent 
founded on. 
‘ se issue which the jury were asked to consider was as 
‘ollows :— 

“It being admitted that Thomas Pirie, of Nether Kinmundy, in 
the county of Aberdeen, implement maker, obtained the letters 
. dated 16th July, 1867, and sealed 14th January, 1868, and 

ed the specification of which No. 12 of process isa certified 
printed copy; it being also admitted that the pursuers are now in 
right of said patent, conform tothe assignation No. 13 of process, 
and that the genom, on 27th May, 1870, filed the disclaimer 
and memorandum of alteration, dated 2nd April, 1870, of which 
No. 4 of process is a certified _—— copy :— Whether, from the 
27th of May, 1870, until the 26th of July, 1870, or during part of 
said period, and during the currency of the said ietters patent, the 
defenders*did, at their works at or near Uddingston, in the county 
of Lanark, wrongfully, and in contravention of the said letters 
patent, use the invention described in the said letters patent and 
specification as altered by the said disclaimer and memorandum 
of alteration? Or whether the said Thomas Pirie was not the first 
and true inventor of the invention described in the said letters 
patent and specification altered as aforesaid? Whether the inven- 
tion, described in the said letters patent and specification altered 
as aforesaid, was publicly used in the United Kingdom prior to 
the date of the sail letters patent ?” 

Mr. Watson having opened the case for the pursuers, the ex- 
amination of the witnesses was proceeded with. 

Mr. Bramwell, C.E., London, and consulting engineer for the 

1 i Society of .England, deponed that he had had 
occasion to pay considerable attention to agricultural implements, 
and for some he had acted as one of the engineering judges 
at the icultural ays Show, For many years, 
he de a two-wheeled plough had in use, in addition to 
-fashioned swing plough—one of the wheels running on the 
uncut land, and the other inthe furrow previously cut. Toacertain 
extent these wheels carried the t of the ~ baw and at the 
same time adjusted the depth of the furrow, but retained the sole as 
plates of the old plough. A great many attempts 

been made to improve the construction of ploughs. Among 
others, Mr. Pirie come forward with a patent, of which 
witness had seen specifications, Mr. Pirie’s patent consisted 
<< a by three wheels. One of these was a 
id Ww. ae er two—the ~~ 3 furrow — and Re 
wheel—being placed at an inclination, and having their 
panne ap tanned on to be cutted to roll both upon the 
the bottoms and upon the sides ‘of the furrows. The leading 
wheel the furrow which had been last cut, and the trailing- 
wheel in the furrow in the process of being cut. By this arrange- 
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ment sole and side plates were dispensed with. Witness described 
the means used for guiding the plough, for varying its position, 
and for adjusting the distance between the furrows. The essential 
point of the invention was the combination of the leading and 
trailing-wheels. Being shown models of Messrs. Gray's ploughs, 
he deponed that he considered the defenders’ plough to be con- 
structed on Mr. Pirie’s specification. It did not containallthe com- 
binations, but it contained all that was essential and peculiar to 
Mr. Pirie’s invention. It contained two furrow wheels, set at an 
inclination, and attached to a rigid frame. By these wheels the 
plough was guided in relation to the furrow made by the previous 
operation, and sole and side plates were dispensed with. It also 
contained a land wheel, with its power of adjustment. It was dif- 
ferent from Mr. Pirie’s plough in some unimportant parti > 
but substantially it was framed on the specifications of the latter 
plough. He was aware it had been alleged that such ploughs had 

n in use long before the date of Mr. Pirie’s patent. He had 
examined most of the documents said to have anticipated the 
invention, and he was of opinion that none of them embodied the 
leading principles of Mr. Pirie’s invention. 

Witness was cross-examined at some length on the points of 
detail in which the complainers’ and respondents’ ploughs differed, 
and on the various ducuments, &c., said to have anticipated Pirie’s 
—_ M Rankine, Prof f Engin hi 

rofessor uorn ine, essor 0} ineering in the 
University ff Gee, deponed that for some years past he had 
been consulting an psa for the Highland Society, and in that 
capacity he had had occasion to consider a great many varieties of 
apr Having examined Messrs. Gray's plough, he stated that 
e considered it had been made inconformity with Pirie’s specifica- 
tion. It had the three wheels attached to a rigid framework. 
The wheels were angular-rimmed, the land wheel upright, and 
the two other wheels in an oblique position. Witness had 
referred to a great many documents to see whether they had 
anticipated the discovery in Pirie’s specification ; and he had ex- 
amined a number of previously published specifications, and also 
pa from books, being the documents founded on in the de- 
ender’s case. In none of these had he found any anticipation of 
Pirie’s patent in regard either to the first, second, or third head of 
his claims. 

Thomas Pirie, residing at Nether Kinmundy, in the county of 
Aberdeen, deponed that he had followed the trade of implement 
maker for upwards of thirty years. In 1867 he obtained letters 
patent for improvements in ploughs. His attention had been 
directed to the subject about six —_— previously. In July, 1867, 
his experiments being nearly finished, he obtained protection, and 
his double-furrow plough was exhibited at the show of the Royal 
Northern Society in Aberdeen, and sub tly at other shows, 
where it excited much attention. After obtaining protection, some 
small adjustments were made in details, but none of the essential 
points of the implement were altered ; and then he gave instruc- 
tions to complete the patent. Before maturing his invention, the 
object he bad mainly in view was to improve the implement as to 
lightness of draught and guiding itself on wheels, and to save the 
great amount of unn power spent in dragging the sole and 
side plates over the land. e had seen the English swing plough, 
with Y ym wheels for regulating the depth of the furrow, 
but the principle on which it was constructed would not suit the 
object he had in view. To obviate the pressure that formerly fell 
on the sole and side plates he had recourse to angular rimmed 
wheels. Calculating the pressure, he considered the wheel should 
stand at an angle of 30 deg., except in heavy land, where it would 

o as high as 45 deg. Fifteen orsixteen of his first ploughs were made. 

he average cost was £22. The farmers complained of the price, 
and a simplified form was made for £12 or £15. The simplified 
machine wanted the lever for raising or lowering the leading wheel. 
Witness had made arrangements with Fowler and Co., under 
which he had disposed of his patent rights to them, retaining an 
interest for himself. There was a great demand for these ploughs. 
He himself made 200 or 300 in the course of a year at Kinmundy. 
He had never seen ploughs working on the same principle before 
constructing his own. Messrs. Gray and Co.’s ploughs were the 
same as his own, so far as the arrangement and position of the 
wheels were concerned. The essential parts of his invention were 
copied in Gray’s plough. 

Chene-cneminel by Mr. Guthrie Smith: You say that the plough 
made by the defenders and the plough patented by you are the 
same, so far as regards the arrangement and position of the wheels? 


es. 

And you don’t mean to complain of anything else ?—I don’t mean 
to give an opinion of anything else. The position and arrange- 
ment of the wheels are the essential points in my invention. 

That is to say, the land-wheelis upright, and the two side wheels 
are at an angle ?— Yes. 

Now what is the angle at which the side wheels are moved ?—If 
the land is heavy and stiff, they will require more angle, because 
there will be more lateral pressure. Both the front and the hind 
wheel are nearly at the same angle. For light land the angle will 
be from 20 deg. to 25 deg.; for heavy land about 45 deg. e 
angle will range between 20 deg. and 45 deg., according to the 
nature of the land. 

But the use of the wheels at an angle is the essence of your 
invention, you say?—Yes. 

Would you complain of a plough with three wheels all running 
vertically ?—I don’t say 1 would. 

Would you complain of a plough with the hind wheel at an 
angle and the front wheel upright ?—I don’t say I would. 

Would wheels with a less inclination than 25 deg. be a breach of 
your patent ?—I believe they would, if they were formed with 
angular rims. 

Vould a wheel with 10 deg. of inclination be a breach of your 
patent ?—I cannot say to a nicety. I would complain if the 
wheels had an angle calculated to take off the lateral pressure. 

Where did you show in your specification that the wheels 
required to be at an angle of from 25 deg. to 45 deg. ?—It could 
not be mentioned exactly in the specification, because the angle 
depends upon the nature of the land; but in the specification I 
soleaved to the wheels being angular-rimmed and intended to dis- 
pense with sole and side pressure, and you could not take off the 
pressure unless you had oblique wheels. 

But there is no way of finding out the proper angle of obliquity 
from the specification ?—No. 

Had you ever seen or heard of ploughs being used without 
wheels set at an angle ?—No. 

Are you satisfied now that it is not a new invention ?—No, I 
am not. 

In your original specification you claimed no less than seven 
different things as novel and original ?—Yes. 

And these are all disclaimed now except three ?—Perhaps; but I 
did not make the disclaimer. 

Re-examined : In the specification I referred to the drawings for 
the obliquity of the angle. I think a person accustomed to make 
ploughs would have no difficulty in altering the obliquity of the 
wheel so as to suit the nature of the land. 

By the Lord Justice Clerk: I did not refer directly to the obli- 
quit of the wheels in the specification, because I thought that 

e ription I had given would convey to any skilled mind the 
idea that the wheels must be angular. It is a correct statement 
of the substance of my invention to say that it consists of an 
obliquity of the wheels which would take off the lateral and ver- 
a and dispense with the sole and side plates. 








to read the drawings, would have no culty in finding from the 
= that the leading and trailing wheels were to be 
oblique. 


By the Lord Justice Clerk : It is my impression that even with- 
out the drawings I could ascertain the obliquity of the wheels 
specification, for the object of the patentee could not be 


from the 
accomplished without an angle. 


po 
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Professor Jenkin, Professor of Engineering in the University of 
Edinburgh (examined by the Solicitor-General), deponed he 
considered the specification filed in connection with Pirie’s patent. 
A plough made to conform to that specification contained important 
advantages. The draught would be lessened, and the plough 
would be easily guided. The arrangement consisted of the use of 
two angular rimmed wheels in an inclined plane, so that the front 
wheel ran in the last cut furrow, and the trailing wheel in the 
furrow in process of ep! He had referred toa great many 
books and documents, and had examined a very large number of 
specifications, and in none of them had he found any anticipation 
of Pirie’s ae: ms A leading part of the invention consisted of 
angular wheels placed in an oblique direction. In the specification 
there was nothing about the obliquity of the wheels, except by 
reference to the drawing and by inference from what the inventor 
said he intended the plough to do. Looking at the drawing there 
was not the slightest difficulty about the subject. The obliquity 
was very easy to show in the drawing, and exceedingly difficult to 
describe in words. He thought the plough was described as 
clearly in the letterpress as any specification he had ever read. 

Cross-examined | Mr. Campbell: I understand you to say that 
the material point of the invention is the obliquity of the wheels? 
Yes, connected with a rigid framework. 

Would there have been the least difficulty in Pirie stating in his 
specification that the wheels must be oblique ?—If he had merely 
stated that the wheels were oblique he would not have defined the 
invention. 

Was there the least difficulty in his saying in his specification 
that the wheels must be oblique, and that it would be seen from 
his drawings ?—He could have said that. He has done so in one 
way, though not in words. 

Do you not think we have any ground of complaint that the 
obliquity is not mentioned in Pirie’s patent ?—Well, I think the 
description might have been a little clearer. If the phrase in 
Wigram’s specification had been there, it would have been per- 
fectly clear. In adopting a rigid frame Mr. Pirie was adopting a 
common and not an_ exceptional frame. The object of 
the screws at the levers is substantially the same as in Finlayson’s 
patent, viz., to guide the plough, but the mode of operation is 
somewhat different. 

By the Lord Justice Clerk : Is there anything in Pirie’s patent 
which is not adopted in Gray’s plough ?—There are the screws, for 
adjusting the width of the furrows, and the screws of which we 
have been speaking. Some details of the framework are different ; 
and, finally, the trailing wheel is supported direct from the frame, 
instead of being attached to the mould-board. 

This closed the pursuer’s case. 

Mr. Campbell opened the case for the defenders. It was in- 
tended to show, he said, that in all substantial respects everything 
had been found out and applied before Mr. Pirie had patented his 
plough ; that Mr. Pirie had added no new idea, and had given 
nothing to the public for which he should get a monopoly ; that, 
in fact, both Gray and Pirie had worked on a common stock of 
materials. 

The following witnesses were then examined : 

David Denholm, farmer, Carberry Mains, deponed jhe had fre- 
quently acted as judge at ploughing matches, and had some experi- 
ence in i. There was,one of Pirie’s ploughs on his son’s 
farm, and there were three of Gray’s. Pirie’s plough cost £25, 
and Gray’s £13. Both ploughs were good, but he preferred Gray’s 
for its simplicity. Gray’s had always taken most prizes at the 
ploughing matches, The latter was well adapted for all kinds of 
soil, and he would say the same of Pirie’s. He had seen the 
plough called Finlayson’s plough at Monktonhall, in 1856. That 
plough had two wheels in front, one of them bevelled. There was 
an apparatus for lowering and depressing the wheel by turning a 
screw at the stilt. 

Cross-examined by the Solicitor-General : When Gray’s plough 
and Pirie’s plough are set to work theydo their wo k much in the 
same way; but Gray’s, I think, does its work better. The only 
difference seems to me to be a difference in the framework. 

John Gray, the defender (examined by Mr. Guthrie Smith), de- 
poned he had been thirty years at the business of implement- 
maker. Sometimes he made as many as 3000 ploughs in one year. 
His grandfather had made the first iron plough in Scotland. Since 

1844 the witness had exhibited at almost every Highland society’s 
show. In 1846 he made a subsoil plough, first with one and then 
with two wheels, It ssed a lever precisely similar to that 
now adopted in his double-furrow. It was used in Pirie’s plough, 
among others, but he found that that lever had been previousl 
— by aSuffolk farmer. That plough was very successful, 
and gained numerous prizes. In 1858 he began to make 
double-furrow ploughs. For nearly twenty years he had seensuch 
ploughs exhibited at English shows. The ploughs he made had 
not set screws, and they had small sole and side plates. Ploughs 
without sole and side plates, however, were quite common, and he 
had made them twenty years ago, just putting a wheel where the 
sole was. In 1862 his attention was directed toa Canadian plough 
(Sovereign’s), exhibited at the Royal Agricultural Society’s Show 
at Battersea Park. In describing that plough he would describe 
the ploughs now before him (the models of his own and Pirie’s). 
It was apne on wheels, guided also without stilts. Some of 
the ploughs had three wheels: one running on the sward, another 
in the furrow previously cut, and the hind wheel in the furrow 
being cut. There was a leverage in connection with the wheels 
precisely like the leverage of the land wheel in Pirie’s. The 
plough had no sole or side plates. He considered that steam cul- 
tivation and the old wheel-plough suggested the present double- 
furrow plough. He had commenced to make the ploughs now 
complained of in August, 1869. At every competition in 1869 
and the spring of 1870 he got the first prize save on four or five 
occasions. In none of the competitions were Pirie’s ploughs suc- 
cessful, whether he (the witness) was first or second. The com- 
petitions referred to numbered upwards of thirty, and took place 
in all the three kingdoms. He was aware that screws were a ve 
common appliance. He had — the screw in connection wi 
the lever ever since 1862 or 1863 ; but latterly he had used a 
wedge, which he thought had an advantage over the system of 
set screws used by Pirie. With the wedge the wheel was raised 
more rapidly than by the lever, and its position was more correctly 
regulated. He saw Finlayson’s plough at the Highland Society's 
Show at Stirling about 1862. It included a screw by which the 
wheel was raised or depressed, and which was decidedly an antici- 
pation of Pirie’s application. In giving it the form Pirie had 
given it there was no invention beyond the conversion of a vertical 
into a horizontal screw, and that was necessitated by the position 
it occupied. He (the witness) had not copied Pirie’s plough. 
Every detail of his plough was different, and besides being 
different was original so far as its component parts were con- 
cerned. There was greater facility for widening the furrow ; the 
frame was more advantageous in point of strength and sim- 
plicity ; and he did not rely upon the obliquity of the wheels only 
to lessen the friction, but upon the obliquity of the wheels along 
with the adjustment of the line of draught. He endeavoured to 
avoid lateral pressure upon the front wheel. The hind wheel was 
setat an angle, which was a very oldinvention. He did not think 
it necessary that both furrow wheels should be angular in order to 
resist the lateral thrust of the furrow. 
THURSDAY, March 24th. 

The defender stated that in his opinion it was decidedly a 
disadvantage to have the front a of the plough pressing 
against the side of the furrow. The rubbing against the face of 
the furrow would increase the draught. He counteracted that 
effect by the line of traction. Triangular-rimmed wheels had been 
long known in the trade. He made the furrow wheels oblique be- 
cause they did not clog in soft land or long stubble, but not for the 
purpose of ing the an thrust. In his plough the land 
wheel was made to travel a little in advance of the share (in 
Pirie’s it was behind the share),and thereby the grip could be ad 





justed to take any description of hard or soft land. Witness 


was familiar with the history and literature of Me havi 
studied it allhis life. He should say that in 1867, the date o 
Pirie’s invention, any clever ploughmaker, with the knowledge 
common to all who were watching the progress of the trade, could 
construct a double-furrow plough equal to that made by Pirie— 
indeed, he had found that some common country blacksmiths had 
produced better ploughs, without sole or side Pp ates, and moving 
on wheels. Sovereign’s plough and Howard’s plough were both 
supported on wheels, gu‘d« | by levers, and turned the furrows in 
the same manner as Piri’. ‘There were instances before 1867 of 

loughs moving on three » licels, with both furrow wheels oblique. 

lay’s plough had three wheels, one on the land and two in the 
furrows, the latter oblique and attached to a rigid frame. Since 
witness commenced the manufacture he had made about 2000 
double-furrow ploughs. 

Cross-examined by the Solicitor-General: I should say that 
Sovereign’s plough was the likest to Pirie’s. Sovereign’s plough 
had four wheels, two in front and two behind, — to each 
other ; but the angle at which the wheels are placed in relation to 
each other was the same asin Pirie’s. They are neither angular 
nor oblique wheels. My double-furrow plough is liker Pirie’s than 
a | other. : 

oes it work on the same principle as Pirie’s ?—It does its work 
on wheels. 

But does it work on the same method ?—Yes. It works on the 
same principle as Pirie’s, and Pirie’s works on the same principle 
as every plough that has been made supported on wheels. 

Then p soe is no novelty in your ploughs?—In some there is. 

There is no novelty in that—(referring to one of Mr. Gray’s) ?— 
No ; it was not the first wheeled plough ever made. 

Now, before Pirie’s plough was made, was there ever a plough 
supported and guided on three wheels, of which two were oblique 
and having neither sole nor side _ ?—Not —. 

Was there ever, in any reasonable sense, such a plough ?—There 
was not, 

Had you seen Pirie’s plough before you began to make this 
plough ?—Yes. 

Then where did you get your notion of placing these oblique 
wheels in their position ?—Not from Pirie, but from my former ex- 
perience. I first saw Pirie’s plougk in 1869—in July, I think. 

When did you begin to manufacture ?—In August. 

Why did you not make them before that ?—Because I had never 
had an order for one. 

But why did you not make them before that, in order to push 
them into the market ?—I presume I have a perfect liberty to com- 
mence manufacturing at my own pleasure. 

Perfectly—but I want to know your reasons?—Because I did not 
think the time had arrived for manufacturing them. 

Pirie did. Now, Mr. Gray, had you ever any intention of 
manufacturing a plough like that until you saw Pirie’s?—I think 
I had manufactured ploughs wit. precisely the same functions as 
that plough, and they were successful. 

And why did you make this one?—Because it occurred to me 
that I could manufacture such a plough myself. 

After you saw Pirie’s?—It happened to be after I saw Pirie’s. 

But if it was so perfectly plain to have this angle, and these 
wheels, and this arrangement, why did you not begin before? 
—That strikes me as a strange question to put to a manufacturer. 
I commenced to manufacture steam engines at a certain time, and 
grubbers at a certain time; and if you ask me why I had not done 
so earlier, I cannot tell you further than that it had not occurred 
to me. 

When did you first know that this form of plough would be an 
advantageous plough?—The moment I saw the attempt to intro- 
—_, the double-furrow I knew I could make a much better 
article. 

When did the idea of making a plough of this description enter 
into your head ?—In 1863 I got an order for steam ploughs, and 
my first experiment was to make a double-furrow on the principle 
of the steam plough, namely, a plough running on wheels, with no 
soles or sides. 

But did you make ploughs before 1869 which went upon wheels 
so snmnanh as in that before us ?—I made that plough first in 
1869. It was utterly impossible for me prior to 1869 to make it. 

Do you think it was the object of improvers of ploughs to get 
rid of the lateral — ?—It may have been a slight object, but 
I deny the fact of the lateral pressure. 

But were other people not of a different opinion ?—I don’t know 
that they were, except among professors and engineers, who give 
learned dissertations about lateral, horizontal, and oblique pressure, 
when there is no such pressure in existence. In my opinion it was 
not the primary object of plough improvers to get rid of the fric- 
tion produced by the lateral pressure. 

By the Lord Justice Clerk : Can you give any reasonable expla- 
nation why you never attempted a Le = of that kind before 
seeing Pirie’s, and why you commenced it immediately afterwards? 
—The —_—e reason was that ever since I entered business I 
had endeavoured to introduce wheeled ploughs into Scotland. I 
had made and exhibited them, and never could get the Scotch to 
take tothem. The introduction of steam ploughs familiarised the 
farmers with them. 

At what time did they become familiarised ?— About 1863. 

But that surely is not the reason why you began in 1869 to make 
this plough. I ask you have you any reason to give us why you 
began to manufacture it after seeing Pirie’s?—I cannot give any 
other answer. I thought the time had come when I could intro- 
duce it successfully. 

Mr. James Howard, M.P. for the borough of Bedford, deponed he 
was a — in the firm of J. and F. Howard, implement makers. 
He had been twenty or thirty years in business. Fora great many 
years his firm had made double-furrow ploughs, and had been very 
successful. He had considered Pirie’s specification. The main 
features of it were not new. There was nothing new in supporting 
and guiding the plough on wheels, or dispensing with sole or side 
plates, nor in the combination of these things. So far back as 
1864 his firm had made triple-furrow ploughs, supported on wheels 
and guided from behind, and without side-plates—the sole being 
removable according to the nature of the land. It was very unde- 
sirable, he thought, that the front wheel should press on the 
furrow. With a properly constructed mould board the pressure 
was very small. If Pirie said his discovery consisted in making 
the lateral pressure fall on the two wheels it was not a discovery 
—it was a mistake. It was certainly not new to set the furrow 
wheel obliquely—the old Suffolk plough worked on that principle. 

Cross-examined : I believe the set screws attached to the levers 
are new in Pirie’s plough. 

Is Pirie’s plough a novel plough?—It is a novel type. 

But is it a novel plough ?—It is new in a sense. 

In what sense ?—I can hardly tell you. 

It is new in a sense, but you cannot tell in what sense ?—It is 
new in the type. 

The Lord Justice Clerk: You never saw a plough exactly like 
it?—No, certainly not. 

By the Solicitor-General : I think Sovereign’s is the nearest to 
it. The main features of Pirie’s and Gray’s are thesame. I 
believe that for a hundred years implement makers attempted to 
get rid of the friction from the lateral pressure, but it was from 
ignorance, as the pressure is very small indeed. I should be 
surprised to hear any one expressing a different opinion. I don’t 
consider the arrangement of Pirie’s wheels is so good as that in 
ploughs formerly made. 

Re-examined : My double-furrow ploughs have frequently beaten 
Pirie’s at competitions. The set screw in Pirie’s is just a mecha- 
por equivalent for that in Sovereign’s; thenovelty is in the appli- 
cation. 

Mr. James Wilson, farmer at Weston Cowden, near Dalkeith, 
ts Highland Society, und frequently acted sa jad oui 

e lety, quently acted as j at 
matches, He had never fancied any of the w! pug 








he saw Gray’s. It was simpler and more substantial than the 
patent plough, and did its work better. In lea and heavy land it 

all other'ploughs. There ought tobe no lateral pressure 
on the front wheel. When Gray’s was properly managed the front 
wheel did not press opines the Ww. itness would find fault 
with his ploughmen if the draught were adjusted so as to cause 
that pressure on the furrow, 

Mr. Thomas Hinshelwood, in the employment of Messrs. Gray 
and Co., deponed that he had frequently conducted competitions 
between Gray’s and Pirie’s ploughs, and that the former had 
always been successful, The front wheel of Gray’s plough never 
eo on the furrow unless the traction was not properly ad- 
justed. 

Cross-examined : He could not see any similarity between Gray’s 
and Pirie’s ploughs, on 8 that they were both made of iron. 

Mr. William Clay, engineer and ironfounder, Ellesmere, Shrop- 
shire, deponed that he had been in business for about thirty-seven 
years. In 1843 he began to make double-furrow ploughs, and they 
were exhibited at Shrewsbury in 1845. His double-furrow ran on 
three wheels—twe of them being in the furrow, and one on the un- 
ploughed land. The wheels were fixed to a rigid frame, the sole- 
a was dispensed with, and the side-plate was used simply to 

eep the furrow clean. The front furrow wheel was at a slight 
angle (but as often straight), and the hind wheel was at an angle. 
There was an apparatus for raising or lowering the hind wheel 
without stopping—the front wheel being regulated by clips and 
screws. On ordinary land the plough would go without guidance. 
The front wheel ought not to pec against the face of the furrow, 
and would not if the line of draught were properly adjusted. 

Cross-examined : He might have made fifteen or twenty three- 
wheeled ploughs altogether. He had made none for ten years or 
so. Mr. Pirie’s and his ploughs were different in appearance, but 
they were the same so far as the frame and the wheels were con- 
cerned. As a rule witness made the front wheel vertical. 

Mr. John Brooke, farmer, Isle of Man, deponed thathe had seen 
a double-furrow plough at.work on his father’s farm in 1858. When 
properly yoked it guided itself. In fact, he considered it a plough 
wholly supported and guided on wheels. 

Cross-examined : There was a slight difference between that 
plough and Pirie’s, but in many points they were similar. 

Mr. William Smith, mechanical engineer, Glasgow, deponed that 
in regard tothe patentee’sclaimsGray’s plough was noinfringement 
of the first claim as to the general arrangement and combinations 
of parts. He understood the second claim to refer to the con- 
struction of a plough without sole and side plates, to be supported 
and guided in its work on wheels. There was nothing to lead him 
to suppose that the plough was to be mage by wheels, and he did 
not read the claim asa claim for the obliquity of the wheels. 
Witness corroborated the opinion of those who had stated that 
there should be no side pressure upon the front wheel. 

Cross-examined : He Nid not consider it any advantage to have 
wheels like those in Pirie’s plough, and placed at the same incli- 
nation. There was a little difference between Gray's and Pirie’s 

loughs. He would not say they were substantially the same, 
sete se that would mean they were identically the same. 

Mr. John Cook, plough-maker, Lincoln, was well acquainted with 
double-furrow ploughs moving on wheels. He did not think it - 
was necessary that the wheels should be oblique. If there was 
any lateral thrust it should fall mainly on the hind wheel, and it 
was nonsense to talk of the two furrow wheels being adjusted so 
as to bear the pressure. The pressure should be obviated by the 
proper set of the coulter and by the yoking. 

Mr. William Robertson, engineer and machine-maker in Dundee, 
corroborated Mr. Smith’s evidence. 

Cross-examined : Do you think there is anything to suggest 
that Gray, in making his plough, had Pirie’s as a model before 
him ?— Undoubtedly there is. 

And therefore it is more likely that he should have made it from 
the model than out of his own head ?—I can’t say that. 

Mr. James Finlayson, farmer, Stirling, deponed to having con- 
structed plough-guides about 1855. He used set screws and rods, 
so that the plough could be guided from behind the stilts. Pirie’s 
screws were in principle the same, he thought. 

Cross-examined : He had not made one for twelve or thirteen 
years. He had no lever. 

This closed the defender’s case. . 


Fripay, March 24th. 


The Solicitor-General having been heard for the pursuers, and 
Mr. Guthrie Smith for the defenders, 

The Lord Justice Clerk summed up. This, he said, was an 
important, and in some respects a difficult and perplexing case. 
The points the jury had to decide were these :—First, whether 
the pursuers had a patent, and what was the invention claimed 
under it? Secondly, whether, if they had a patent, it had been 
infringed or taken advantage of by the defenders? And, thirdly, 
whether the defenders could justify the use of the invention (if 
they had used it) on the ground that the invention claimed was 
not novel, but had been publicly used before the date of the 
patent? There were some general legal principles applicable to 

atents and specifications. In the first place, a specification must 
m distinctly and clearly expressed, so that persons qualified to 
understand these matters could know exactly what the claim was. 
In the next place, the patentee must describe the whole of the 
patent ; and if he failed to disclose the whole of it the patent 
would be had on that account. Further, he must claim nothin 
more than he had invented; and if he claimed that which 
been invented before his patent was bad. These were general 
rules which, of course, varied in their application to the cireum- 
stances of each case, but which were well established bylaw. Having 
pointed out that this was a patent for a combination of known 
materials, and thatthe description must be gathered from the letter- 
press and the drawings taken together, he said that in his view the 
patent and specification must be readaubstantially in this way—‘“‘My 

lan is to lessen and diminish the draught of the plough by diminish 

ing the friction, which so by dispensing with sole and side 
plates, and substituting wheels.” On the part of the defenders, 
it had been objected that there was no indication in the specifica- 
tion that angularity of the furrow wheels was a material part of 
the invention ; but, while he could not say he had found the 
question unattended with difficulty, he could not come to any 
other conclusion, from the specification and drawings to~other, 
than that in order to carry out the patent the wheels w + to be 
placed at an angle. Accordingly, he could not lay down the 
direction to the jury (as he had been asked by the defenders) 
that the specification was not oumeeny explicit in this 
respect. On the second question--whether the patent had been 
infringed—the jury would consider whether any substantial part 
of the invention had been adopted, and not merely whether the 
two machines were identical, He had been sorry to hear the 
witnesses for the pursuers say the machines were identical, 
and equally sorry to hear the defenders’ witnesses say 
there was no similarity. Unquestionably there was simi- 
larity. He should just call attention to two facts in 
connection with this matter—namely, that after many attempts 
had been made to overcome the friction from pressure Mr. Pirie 
had succeeded ; and that although Mr. Gray, a very able and 
skilled mechanic, stated that he was aware of these matters before 
the year 1869, he never did make the plough alleged to be an 
inf. ment until after he saw Pirie’s. He had been asked to 
lay down another direction, to the effect that if the jury were of 
opinion that obliquity of the leading wheel was of no 
use, the invention could not be the subject of a patent. 
He was not prepared to lay down these words; but he 
was pre to say that, if they were of opinion that the 
obliquity of the leading wheel was useless, and that there 
was nothing else novel in the pase then they must find 
for the defenders. A great deal of conflicting evidence had been 
give to how far the obliquity of the 1 wheel was of use ; 
it they had, beyond all q , the facts that for many years 
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the overcoming of lateral pressure had been the subject of 
many experiments, that in the drawing of Pirie’s patent the wheels 
were represented as oblique, and that Gray — these oblique 
wheels almost exactly as they were. represented. The jury had 
been told that the obliquity of the wheels could be of little benefi 
and they had heard some very learned discussions as to the late 
pressure ; but it did certainly strike him as rather remarkable, 
that after this very matter of the side plate and the pressure upon 
it had been a subject of so much experiment, it should now be dis- 
covered that there was no friction there at all. In regard to the 
third point, whether the invention was new or not, a great deal 
of evidence had been led ; and the conclusion to which he thought 
the jury would probably come was this, that the obliquity of the 
wheels had never been found in combination with the rest of the 
plough. This was not a matter on which it was for him to direct 
the juryg but in all the earlier ploughs that had been referred to 
he did not think that the Longe ey of putting the wheels at an 
angle had been combined with the principle of carrying the plough 
on three wheels, and guiding it in the manner stated in the speci- 
fication. On the other hand, it was impossible to deny that, if 
the obliquity of the wheels was not an important and valuable 
part of the invention, the rest of the plough was to a large extent 
the same as others previously made. There was only one other 
subject on which he would touch—namely, the screw leverage for 
the purpose of raising or depressing the wheel. He had been asked 
to direct the jury that, if the screw had been anticipated by 
Finlayson’s invention—that if the object was the same and the 

hanical arrang t similar—it could not be the subject of a 
patent. The law on this subject was clear, and he would tell 
them that, if the two inventions were substantially identical, no 
doubt the whole of Pirie’s patent must be held to be bad ; but, on 
the other hand, if—although their oo was the same— the means 
by which that object was accomplished were substantially different, 
there had not been such an anticipation as would vitiate the 
patent. . 

After the lapse of two hours and a-half the jury returned. 

The Chancellor stated that the jury wished to know how far 
old materials constituting a new combination would affect the 
validity of the patent. 

The Lord Justice Clerk said that if the combination itself were 
novel, although the materials had been well-known before, it was 
a good subject for a patent. 

The Chancellor had also been requested to ask how far the parts 
in Pirie’s plough that seemed to have been anticipated by previous 
inventors affected the validity of the patent. 

The Lord Justice Clerk replied that unless the combination 
itself had been anticipated the anticipation of parts would not 
affect it. 

The jury unanimously returned a verdict for the pursuers on all 
the issues—finding that the defenders had infringed the patent 
by using the invention ; that Mr. Pirie was the true inventor of 
the invention ; and that the invention had not been publicly 
known or used previous to his patent. 

Counsel for the pursuers—The Solicitor-General, Mr. Watson, 
and Mr. Black. Agent—Mr. D. Curror, S.S.C. 

Counsel for the Defenders—Mr. Guthrie Smith and Mr. R. V. 
Campbell. Agent—Mr. A. Wylie, W.S. 








SALE OF PLANT AND MACHINERY AT THE 
EARLSFIELD IRONWORKS, GRANTHAM, 
LINCOLNSHIRE. 

\( Concluded from pdge 192.) 


FounpRY YARD. 

224. cwt. iron bushes, at 3s. per cwt. 

225, Four wrought iron hand ladles, for £2 18s, 

226. Four ditto ditto, for £2 8s. 

227. Hand ladles, stands, &c., for £2. 

[Good prices, as the things are well worn. ] 

Lots 228 to 253 consisted principally of casting boxes, and the 
prices ranged from 3s. 2d. to 6s. 2d. per cwt.; this was very good 
considering they were old and bought some years ago for 2s. 6d. 


per cwt. 
254. Single blast thrashing machine on four wood road wheels, 
r 


or &5. 
255. Deal sign board, 10ft. by 20ft. 9in., uprights and colour 
pole, 26s. lot. 

256. ewt. fire-bars, burnt, at 1s. 11d. per cwt. 

257. cwt. malleable pig iron, at 3s, 7d. per ewt. 

258. Crane ladle, with swivel, 9s. 6d. lot. 

259. ewt. cast iron, at 3s. 6d. per cwt. 

260. pig iron, at 3s, 5d. per cwt. 

261. Wrought iron cupola, 7ft. high, 2ft. wide, and brick foun- 
dation, for £2 10s. 

[Ordinary prices. 
only to be broken up.] 

262. Cast iron cupola, 9ft. high, 2ft. wide, and brick founda- 
tion, for £6. 

263. Wood stage, with brick standards, 17ft. long, 14ft. 3in. 
wide, and wood steps, for 16s. 

264. Brass furnace, 4ft. Gin. long, 3ft. 6in. wide, 
2ft. 4in. deep, cast iron top, and two grates and brick 
chimney. 

265. Brick malleable oven, 10ft. long, 8ft. wide, 8ft. 
high; eleven wrought iron stay rods, furnace doors and | 
bars, and brick chimney. } 

266. Core stove, 14ft, Gin. long, 5ft. 9in. wide, 6ft.“high, cast 
iron top furnace doors, fire-bars, and folding doors, for £2 14s. 

267. Brick erection, forming shed, 28ft. long, 16ft. wide, with 
tile fall roof and three windows, for £4 5s. 

[High prices to pull down; the cupola was not worth near the 
money. } 

Lots 268 to 295 consisted of sundry useful castings, and the 
prices ranged from 3s. to 11s, 6d. per cwt. 

296. Three cast iron stoves, for 13s. 
oo Range of shelving, 46ft. long, wood and iron patterns, for 
6 


The thrashing machine and cupola are fit 


for £10, 


7s. 6d. 
298. Double purchase crab; iron barrel, 2ft. 2in. long; two 
poole each 21ft. long, with iron rails, pulleys, and ladder, 


299. Three sheave blocks and rope, for 29s. 

300. Five and a-half inch vice and bench, 7ft. long, 2ft. 2in. 
wide, with one drawer, for 20s. ‘ 

301. cwt. crowbars, for 5s. 6d, 

302. cwt. cast iron weights, at 3s. per cwt. 
[Reasonable prices, ] 


PATTERN SHOP. 
303. Two galvanised cisterns, barrel, and mineral oil, for 28s. 
304. Wood patterns for bushes, engine work, millwrights, fire 
bars, iron and brass models, lathes, soda water machine, for £2, 
305. Iron patterns for rollers, pulleys, fly-wheel, plough heads, 
and trough, 4s. 9d. per cwt, 
306. Ditto for pulleys and spur wheels, 4s. 3d. per ewt. 
307. Wood patterns for sash weights, Cambridge roll ends, 
cylinders, core boxes, drill ends, and pi for £4 10s. 
308. Ditto for manhole lids, engine linder, spur and 
pay = set of drill machine patterns, and Cambridge rolls, 
‘or " 
patterns were exceedingly cheap, but sold better than 
a as they usually fetch little more than the price of 
309. Iron patterns for sash weights, drills, plough rests, land 
a A eet meg 21 ggg wh for 3s. pe oe tet 
. or jack, grates, Vv es, machine ghaker, 
crank, and bottle for 4s. tg Be owt. - 
arn — patterns for cranks, wheels, and trough (on beams), 





312. ewt, bolts and nuts, at 15s. per cwt. 
313. cwt. nuts, at 18s. 6d. per cwt. 

314. cwt. engine fittings, at 16s. 6d. per cwt. 
315. cwt. drum pulleys, at 4s, 9d. per cwt. 


316. Screw jack, for 19s. 

317. Five and a-half inch vice and bench, 8ft. long, 1ft. 10in. 
wide, for 16s. 

318. Store cupboard, 5ft. long, 11ft. high, with 32 compart- 
ments, for 6s. 

319. Store rack, 17ft. 10in. long, 18ft. 7in. high, with 91 com- 
partments, for 21s. ; 

320, Pattern rack, 14ft. long, 14ft. high, 5ft. wide, with six 
strong upright and cross pieces, for 20s. 

321. One ditto, 17ft. long, 3ft. 4in. wide, 14ft. high, six strong 
upright and cross pieces, for 20s. 

322. Range of sbdvine, 36ft. long, with 84 compart- 
ments, for 27s. 

323. Range of ditto, 14ft. long, 14ft. high, with 35 
compartments. 

324. Paint slab, plank, and sundries, for 6s. 

325. Two copper pans, 3ft. 3in. wide, 2ft. 6in. deep, and one 
ditto 2ft. 9in. wide, at 7d. per Ib. 

326. Two cast iron bells, 3s. 3d. lot. 

327. Two brass bells, at 6d. per lb. 

328. Wood patterns for thrashing machine, for 36s. 

329. Ditto ditto for 8-horse portable engine, for £2 10s. 

330. Wood patterns for straw jack, for 25s. 

[Some of these prices were very good, the shelving was rather 
cheap, but it has to be pulled down.] 


Firtrne SHop, No. 2. 

331, 8in. stroke double shaping machine, 4ft. bed, adjustable 
tables, with vices and top driving gear, £39. [This was a good tool 
and sold cheap. ] 7 

332. Boring bars, for 11s. 6d. 

333. Ib. leather strapping, at 1s, 1d. per lb. 

334. Nine and a-quarter inch double-geared slide and screw-cut- 
ting lathe, with gap following headstock, P d slide-rest, two 
face-plates, 19in. diameter ; one ditto, 8in. diameter; one ditto, 
10in. diameter ; twenty-four change wheels, three angle plates, 
four rests, five screw chucks on cast iron beds, 11ft. long, 114in. 
wide ; two supports and top driving gear, £36. [A good price ; 
this lathe was not well made. ] 

335. Fourteen and a-half inch double-geared slide lathe, with 
gap following headstock, compound slide-rest, face-plate, 24in. 
diameter ; one ditto, 12in. diameter ; four angle plates, four rests, 
cast iron bed, 14ft. long, 2lin. wide, and top driving gear, by 
Buckton and Co., Leeds, for£77. [A good tool and rather cheap. ] 

336. Upright drilling machine, will admit 2ft. 6in., with movable 
table, two cone pulleys, self-acting feed motion, planed foot-plate, 
and top driving gear, for £20. [A fair price. 

337. Wrought iron counter-shaft, Bite. long, 2in diameter ; one 
pulley, 2ft. Gin. diameter, 6in. face; two ditto, 20in. by 74in.; 
one ditto, 144in. by 44in.; one ditto, 20in. by 8in.; one ditto, l6in. 
by 7}in.; one ditto, 16in. by 3in.; one ditto, 2ft. din. by din.; one 
ditto, 2ft. by 3in.; one ditto, 1éin. by 24in.. £3 9s. 

338. 63ft. wrought iron line shaft, 2in. diameter, bevel wheel, 
17in. diameter, 34in. face, lin. pitch ; three pulleys, two hangers, 
coupling, four pedestals and brasses, for £4 5s. 

339. Three cast iron pillars, each 10ft. high ; three beams, each 
49ft. long, Llin. by 5in., for £3 9s, 

[Good prices for light unturned shafting. ] 

THIRD DAY’S SALE. 

348. Fly-wheel, 5ft. diameter, 74in. face, 17s. 

349. ewt. pulleys, at 3s. 10d. per cwt. 

350. cwt. wrought iron, at 5s. 6d. per cwt. 

352. Cast iron mandril and sundry screens, 2s, 

353. Nine ladders, baskets, and sundries, 10s. 6d. 

354. cewt. wrought iron, at 3s. 3d. per cwt. 

[Good prices, mostly scrap.] 

TIMBER SHED. 

355. Sundry india-rubber piping, &c., 5s, 6d. 

356. lb. steel picks, at 1s. 4d. per lb. 

357. Brushes for seed drills and twelve other brushes, 7s. 6d. 

358. Gas joints, elbows, bends, and T joints, Xc., 1s, 6d, 

359. Six and a-quarter inch vice, 1s. Ga. 

360. Ib. old files, at 1d. per Ib. 

361. lb. washers, at 1}d. per Ib. 

362. Six and a-quarter inch vice, 1s. 3d. 

363. Quantity of wrought iron hinges, 1s. 1d. 

364. Quantity of screws (various), 44d, per gross. - 
365, Ib. nuts and bolts, at 2d, per Ib. 
lb. coach screws, split keys, and staples, at 4d. per lb. 
cwt. wrought iron rivets, at 24d. per cwt. 

5 ewt. wrought iron nails (various), at 4d. per cwt. 

369. Five and three-quarter inch vice, 19s. 

370. Fitters’ bench, 25ft. Gin. long, 2ft. Gin, wide, six supports 
and four drawers, 12s. 

371. Ib. sledge hammers, at 74d. per Ib. 

372. mudhole lids, at 14d. per lb, 

373. Screw jack, by Pawson and Co., #1 5s. 

374. Five and a-half inch vice, 17s, 

375. Four inch vice, 13s. 

These lots obtained in most instances good prices. ] 

376. lb. wrought iron and steel wire, at 1d, per Ib. 

377. lb, strapping (new), at 2s. per Ib. 

378. Canvas machine cover, 84ft. by 72ft., new, and one tarpau- 
line sheet for pestoble engine, £4 15s, 





366. 
367. 


379. Three large calico covers, various, £2. 
380. Ib. glue, at 6d. per lb. 
381. Ib. ine lagging, at 24d. per lb. 


382. Screw jack, £1 3s. 

383. Steel horse hoe knives, reaper knives, chaff-cutter knives, 
and sundries, £1 11s. 

384. Ib. brown paper, at 2}d. per Ib. 

385. Joiners’ bench, 27ft. long, 2ft. 9in. wide, two screws, one 
drawer, and four supports, £1 4s. 

386. Quantity of wood laths, two stillages, wood cramps, and 
elevator laths, 11s. 

3864. Screw jack, by Pawson and Co., £1 6s. 

387. Eighteen oil cans, lamps, &c., 11s. 

388, Joiners’ bench, 15ft. long, 2ft. 7in. wide, with screw, 15s. 

389. Patent sack lifter, 15s. 

390. Two and three sheaved blocks and rope, £1 3s. 

391. Ib. sundry strapping, 6s. 

392. Nine casks and contents, 8s. 

393. Joiners’ bench, 18ft. long, 2ft. 5in. wide, with screw, one 
drawer, and three supports, 15a. 

394. Gin. vice, £1 be 

395. Thirty wood tool boxes and contents, 12s. 

396. Malt screen, 6ft. long, lft. 9in. wide, 2s. 6d. 

397. Joiners’ bench, 49ft. long, 2ft. 7in. wide, five drawers, five 
screws, on six strong supports, £1 10s, 

398. Wood patterns for oy machine, 7s. 

399, Two window sashes, each 6ft. 7in. by 4ft., and four ditto, 
24in. by 17}in., 11s. 

400. Emery powder and two emery stones, 13s. 

401. Wood machine shaker blocks, 10s. 

402. Four and three-quarter inch vice and bench, 12s. 

[These lots sold very fair, the benches were cheap. 

403, Three-sheaved blocks and rope, 13s. 
404. ine connecting rods, 4s. 6d. 
ry Tages penne om, 9s, . 

A. Twelve pots, cans, jars, and contents, 10s. 

406. Two wa ae and two Balter’s spring balances, 5s. 
407. Sack weighing machine (new), £1. 
408, = Ib. at 1fd. lb. 
409. Five new crucibles dal threo old ditto, £21 9s. 








410. Joiners’ bench, 12ft. long, 3ft. 6in. wide, with screw, on 
three wood opens, lls. 

411. Two elm boards and one walnut ditto, 9s. 

412. Thirty-six ash shafts, 1s. 7d. each shaft. : y 

413. Eighty lengths oak machine framing, 6ft. long, 4in. by 3in., 
8d. each rp 

414. Ash drill guides and beds, 19s. 


415. ft. white deal, llin. wide, lin. thick, 
at per foot. 
me F ft. white 7" red ditto, Llin. by jin., | 
. by jin., at per foot, run ; 
417. ft. red ditto, Sin by jin., Zin. by / 144 per foot. 
fin., at ver foot, run 
418. t. ditto ditto, 1lin. by lin., Ilin. 


by 1jin., 9in. by 1}in, J 

419. Oak machine framing, 4in. by 3in., 3in. by 
3in., 5in by 3in. 

420. Oak framing, 6in. by 3in. 

421. Red deal, 5jin. by fin., 2d. per foot. 

422, Sundry ash, 18in. by 3}in., £1 16s. 

423. ft. pine, at 2d. per foot run. 

24. ft. beech, llin. by 4in., 8in. by 2hin., 10in. by 2in., 
Yin. by 1hin., at 1d. per foot run. 

425, Sundry beech and hornbeam, at 1d. per foot run. 

426. Quantity of poplar, 16s. 
‘ 427, Oak plank, 16ft. 7in. long, 10in. wide, 4}in. thick, 9jd. per 
oot 


24d. per foot. 


428, dozen oak spokes, at 2s. 2d. per dozen. 
429, dozen ash felloes, at 1s. 94, per dozen. 
430. dozen ditto, at 4s. 3d. per dozen. 
431. dozen ditto, at 4s. 3d. per dozen. 
432 dozen ditto, at 4s. 3d. per dozen. 


ay of the timber sold very cheap, but some of the spokes and 
felloes fetched a high price. ] 

433. Saw bench, 6ft. long, 2ft. 7in. wide; one saw, Lbdin. 
diaineter ; one ditto, 12in. diameter ; wrought iron shaft two 
palleys, Yin. by 2jin., £3 3s. 

434, Gri t i 


, 20in. di 
4s. 6d. ' 

435, Single speed hand lathe, 5hin. centres, following headstock, 
face plate, 8#in. diameter, on cast iron bed 8ft, long, and top 
driving gear, £5 10s. 

436. Joiners’ bench, 12ft. long, 2ft. 8in, wide, with serew, 
drawer on two supports, 7s. 

437. One ditto 31ft. long, 2ft. Gin. wide, three drawers, two 
screws, and six supports, £1 3s. 

438. Quantity of pine and mahogany, 11s. 6d. 

439. Two drawing boards, 12ft. long, 2ft. 3in. wide, 18s. 

440. Sundry timber, forming partition to joiners’ shop, 18ft, 
long, 10ft. high, 6s. 

441. 12ft. wrought iron counter shaft, 2in. diameter; one 
ulley, 3ft. Gin. diameter, Gin. face ; one ditto, 8ft. diameter, 4in, 
ace, £1 3s, 

[Good average prices. j 
’ OvurTsiDE No, 2. 

442. Sundry timber, £1 5s. 

443. Packing blocks, planks, &c., 22s. 

444, Sundry timber, Bo. 

446. cwt. cast iron pans, £2 2s. 

447. ewt. malleable iron at 2s. 8d. per cwt. 

448. Quantity of packing blocks, 8s. 6d. 

449. Planks, &c,, £1 1s. 

450. Twelve stillages, 10s. 

451. Twenty large ditto, 10s. 

452. Glazed door, store racks, and quantity of sign boards, 11s. 

423. Two sets of road (wood) wheels, £5 15s, 

454. Two wheels and fore-carriage, £1 10s 

4544. A small timber carriage, £10. 

[Fair prices. ] 

455. Quantity of Ashlar foundation stones, £1 5s. 

456. Twelve wood shakers, 7s. 

457. Box cart, painted blue, 24in. wheels, £6. 

Good prices. ] 
ots 458 to 467 not sold. 

468. Brick erection, forming shed, 119ft. long, 17ft. 4in. wide, 
9ft. high; five cast iron pillars, 8ft. high, 4in. diameter; five ditto, 
6ft. Gin. high, 3in. diameter; saw pit, cross beams, hip tiled roof, 
£34. [A high price to pull pew, 

Bone SHED. 
472. cwt. hooping iron, at 5s. 6d. per cwt. 
473. Swage block, Llin. by llin., and stand, 12s, 
475. ewt. bolts and nuts, washers, &c., at 13s. per cwt. 
476. Ib. top and bottom swages, tongs, and other smiths’ 
tools, at 1d. per Ib. 

477. lb. turning tools and files, at 2d. per Ib. 

478. Five-inch vice. 


ter, 4in. face, in wood trough, 





479. ewt. castings for bottle washers, at 3s. per cwt. 
Ry ewt. pulleys, spur and bevel wheels, at 3s, 2d. per 
c 


481, Sundry boxes, 2s, 6d. 

482. Quantity of wood patterns, 12s. 

483. Six bottle stands, with wrought iron ends, 2s, 

484. Two single bottling racks, with levers, by 
Hickley, 3s. each, 

485. Three ditto ditto, 

486. Bottling rack for three bottles, lever and handle, on wood 
stand, 17s. 

487. Handles, india-rubber washers, and sundries, 6s. 

488. __ Ib. brass, at 5d. per Ib, 

489, Engine, pedestal on cast iron, bed and foundation, £3 15s. 

490. Vertical engine (part finished), cylinder 3§in. diameter, 
4}in. stroke, £2 12s. 6d. 

491. Ib. sundry tools, at 1d. per Ib. 

492. Ib. boring bars, at }d. per Ib. 
493. Three surface plates, each 20kn. by 10in., and three ditto 
4hin, by 3}in., £1 18s, 

494. Wrought iron shaft, 8ft. din. long, l4in. diameter, four 


gy er pedestals, and brasses, and wall box, l5in. by l5in. 
y 3hin., L4s, 

495. Ib. steel drills, at 1}d. per Ib. 

496, Ib. turning tools, eautlie, drifts, and mandrils, at 


3d. Bod lb. 

[These lots were cheap, but they consisted principally of un- 
finished work belonging to special articles. | 
. —s Lathe bed, 6ft. long, 6}in. wide, on two cast iron supports, 


Lots 498 to 501 not sold. 
_ 502. Ten and a-half inch double-geared slide lathe, and follow- 
ing headstocks, with gap bed, one face plate, in. di ; 
compound slide rest, angle plate, on cast iron bed, 1 9hin. 
wide, on three supports, and top driving gear, 288. [A price, 
as it is a very light tool.] 
503. Eight and a-half inch double-geared slide lathe, following 
geen tng) gy 13in. diameter, hand rest, on cast iron 
rans 
s and face plate, , £2 5s. 
505. Vertical steam engine, cylinder 3gin. diameter, stroke 4jin. 
on cast iron pillar and stone foundation, nearly new, £6. 

506. Ve multitubular boiler, 5ft. high, 2ft. Sin. 
diameter, twenty tubes, steam and water gauge, manhole, safety 
valve, fire-bars, and furnace doors, £10 10s. 

[Low prices, as these were in good working order.] 
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THE CHEMICAL SOCIETY. 


of this Society was held on March 30th, 
illiamson, S., president, in the chair. The 
president delivered the Tolle lowing address:—‘* Gentlemen, I feel 
much pleasure in congratulating you on the rapidly increasing 
prosperity of our Society, and the enlai ent which has taken 
place in its sphere of usefulness. For, onthe one hand, the number 
of our Fellows continues to show a most satisfactory increase, and, 
on the other hand, your council! has made - ments for carry- 
ing out the system of monthly reports, whi as been for some 
time in contemplation. It was hoped that be Chemical Society 
of Paris might from the first co-operate with > in Ly reparation 
of these —s yo ge but circumstances ps _ — 
have preven sister society from joining 
beginning of this year. Deeming it wae | to “oie 
the commencement of the reports, your council still look forward 
to t he future co-operation ofthe Paris society in their preparation. 
You are aware that the present available income of the 
was not considered to be sufficient to defray the additional expense 
of writing and printing these reports, and I have the pleasure of 
a you that contributions to the extent of £1175 have been 
— by members of your body towards supplying the deficit 
uring the first five years of the appearance of these reports. The 
British Association has moreover granted us the sum of £100 for 
this year in aid of the undertaking. We hope that in five years 
the funds of the Society may have sufficiently increased to enable 
us to pay the whole expense of the eae, and that their publica- 
tion will be valued by the members of our , and — 
the ad t of our sci wherever the fray | ow language is 
read, The next number of our journal, which I hope to see in a 
few days, will be the first to contain the monthly 
in addition to the original papers contributed to the ty. 
At the last annive meeting we numbered 551 
members and thirty-six foreign members ; six of the former have 
withdrawn from the Society. On the other hand, forty-two new 
members have been elected into the Society. We have lost five 
ordinary members by death, viz., Mr. George Jolley, Dr. W. A. 
Miller, Dr. Aug. Matthiessen, Dr. J. 8. Muspratt, = Mr. W. W. 
Rouch, and it is also my painful duty to record the death of two 
of our ” foreign members, viz., Professor Gustav Magnus and Pro- 
fessor Weltzien.” 

After the delivery of the address, the treasurer read his account 
of the Society’s finances, which showed a balance of more than 
£1300 at the Societ: - bankers. 

The election of the president, the officers, and the other mem- 
bers of council for the ensuing year was then proceeded with, 
and the following is “ list of the gentlemen elected :—President, 
E. Frankland, D.C.L., F.R.S. Vice-presidents who have filled the 
office of president, Sir B.C. Brodie, F.R.S.; Mr. Warren De la Rue, 
Ph. D., F.R.S.; A. W. Hofmann, D.C.L., F.R.8.; Lyon Playfair, 
Ph.D., C.B., F. "R.S.;Mr. A. We Williamson, Ph. D., F. R.S.; Col. 
P. Yorke, F.R.S. Vice-presidents, Mr. H. Debus, Ph. D., F. R. 8.; 
Mr. J. H. Gilbert, Ph. D., F.R.S.; Mr. H. M. Noad 
F.R.S.; Mr. W. Odling. M-B., F.R.S.; Mr. T. Redwood, Ph. D.; 
Mr. J. Stenhouse, Ph. D., F.R.S. Secretaries, Mr. A. Vernon 
Harcourt, M.A., F.R.S.; Mr. W. H. Perkin, F.R.S. For 
secretary, Mr. H. Miiller, Ph. D., F.R.S. Treasurer, Mr. F. 
Abel, F.R.S. Mr.-E. Atkinson, Ph. D.; Mr. H. Bassett ; Mr. C. 
L. Bloxam ; Mr. A. Dupré, Ph. D.; Mr. F. Field, F. R.8.; Mr. M. 
ge Ph. D.; Mr. H. McLeod ; Mr. E. J. Mills, D. ‘Se. : Mr. 

I. E. Roscoe, Ph. D.. F.R.S ; Mr. W. J. Russell, Ph.D.; Mr. R. 
y 3 Smith, Pb.D., F.R. 8.; Mr. A. Voelcker, Ph. D., F.R.S. 
Votes of thanks to the retiring president, the secretaries, the 
reasurer, &c., terminated the meeting. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


183. JosepH THOMLINSON and JonN THOMLINSON, le, Cumberland, 
“‘ Improvements in my | pies a "24th ven J 1871, 

253. WiLt1am Roprnson, Guide “Ani d 
trap.”—8lst January, 1s 71 

323. Gustavus PatmMer Harpino, 
“Improvements in tell-tales or apparatus for ascertaining Be 8 








2 


Soanth + hila? 





647. Davip Sovrar, Dundee, Forfarshire, N.B., ‘‘ Improvements in 
ane for hackling or dressing jute roots or heads.”—10th March, 


— pets vn James Dicxes, Farringdon-road, London, “‘ Improvements 
envelopes.” 
651. Witi1aM Inauis, Bolton, Lancashire, and JonN FREDERICK SPENCER, 
West . “Improvements in steam 
653. Georce Ropert GREENHILL Rowe, Change-alley, Cornhill, London, 
clip for filing journals, music, business and 


“An im ed spring 
other ”—11th March, 1871. 
665. JoHN MITCHELL, Rochdale, Lancashire, ‘‘ Improvements in looms for 


wea’ 
669. x= Swain, Birmingham, ‘Improvements in the joints or 


Sings and other articles of jewellery.” 
671. ae een tase eae Chancery lane, iondon, « 


“ Improve- 
ments in nt and shackles.”—A communication from John Jacob 
an oe Now York, US. oy ais 
7: SAMUEL PPER, ao pany improvement prin 
machines.”—A communication from C. T. Bainbridge and Robert P. 
Yorkston, New York, U.S8. 
677. Witt1aM Burner Rosins, Gordon-street, Euston-square, 
London, “‘ Improvements in and hand pumps.” 
679. VAUGHAN PENDRED, ouse, Milton-road. Dulwich, Surrey, 
“An improv boilers, and means 
ns 5 ee it circulation of the water therein.”—1l4th Mareh, 


a > been HERBERT Hott, Manchester, ‘‘Improvements in steam 
iler and other furnaces.” 
on THOMAS leneeeen, South Hackney, London, and Josern NewrTon, 
| aaah Essex, bergcwuges in the construction of wood and iron 
fencin, 





689. WituiaM RoBeRT th buildi London, ‘“ Im- 
Geet oe printers’ cop mer coe ne ten from’Chas. as. McIlvaine, 
McClure aby and Franklin Jones Firth, Philadelphia, 


Pennsylvania, U.8S.—15th March, 1871. 
696. Henry AvcusTiIn Ornaxo MACKENZIF, Broad-street, Bloomsbury, 
London, “ Improvements in organs.” 
697. CuaRLes oe ay Sack ville-street, age mee London, 
emen’ lorges.”—A comm Auguste Frizac, 
on": = Napoleon, Toulouse, France. 








ARTHUR WALLIS and CHARLES James Sreevens, Basingstoke, 
yy Xt ----B, a in elevators for raising and stacking 
hay, straw, and other similar substances.” 

699. JoHN a. Curzon-chambers, Paradise-street, Birmingham, 
“Anew — |, machine for forming elbows or bends in sheet, 
wet ecettone. — m Charles Hoeller, Cincin- 

hire. “T appa- 


Saae Tae the ee a 
ers.” 

701. JONATHAN or oman Leeds, Yorkshire, “‘ Improvements in the manu- 
facture of liquid 

bap tne MATHER, ord, Lancashire, ‘‘ An ~~, eee mode of and 

tus for cuabtaing inflammable Lardes with air. 

704" AINEAS BARNES, jun., Southampton- buildings, “London, “‘Improve- 
ig ety ge for hose and other pipes. 

705. Toomas Howarp Biamires and RRY MARSDEN, Huddersfield, 
Yorkshire, ‘‘ Improvements in or =. to carding engines.” 

706. Henry Kesterton, Star Wor! Heneage-street, Birmingham, 
7 Improvements in apparatus for working the brakes of railway 


708, EVERDEN Wimsuvurst, Weighton-road, South Penge Park, Anerley, 


700. WittiaM yoy Gaide Bri 
ratus for ting the 


Surrey, ‘‘ Improvements in screw propellers. 
710. James Hitt Dickson, Peckham, Surre — “Improvements in the 
of and machinery for obtaining various fibre-yielding 
lants useful fibres for s) ig and a ” 


711. Samugn Epwarp SaRNEY, place, Brixton, Surrey, and 
Tuomas Saxton Sarney, Cath mo Sheffield, ‘‘ Improvements 
in bed: similar 


* , sofas, and articles of furniture.”—16th March, 
5 


718. Witt1aM Taompson, Chestnut-wilk, Stratford-upon-Avon, Warwick- 
shire, ‘‘ Improvements in machinery and tools for cutting marble, 
stone, slate, and other minerals.” 

714. Josepn Satter Otiver, Victoria-road, Kentish Town, London, 
se: ply. and dis in urinals and lavatories, and for regulating the 
supply, and discharge of water and other liquids to and from the 


m6. T Tmoeas SEDDoN, Liverpool, “Improvements in apparatus for open- 
ing and c! cotton.” 
= JAMES ae eae Londonderry, Ireland,}‘‘ Improve- 


ont “T +, 





ents in 
n9. ae BLANCHFLOWER GEDGE, M: 
4 construction of perambulators, which improvements : are also appli- 
cable to other 
= HENRI — NEVILLE, Piccadilly, London, “ Improvements 
for carding wool, cotton, silk, and other fibrous materials.” 

a quunvenietion from Celestin Martin, Magee Belgium. 
722. Witttiam Wueaton, Exeter, Devonshire, and BEs.ey, 
Tiverton, Devonshire, ‘Improved apparatus for distributing artificial 

ures, or sowing or distributing corn or seeds.” cite ' 

on, “‘ Im- 


728. aos bat may Copthall-court, 
in the manufacture of ash t and iS and bitu- 





tering the number of passengers entering and leaving ti y 
and other the by such vehicles, and the 
limits within which the passengers have travelled.”—7th February, 
1871. 

393. JosepH Meap, Cheapside, London, ‘‘ An improved apparatus for the 
récreation and amusement of children and invalide, comprising in one 
article a nursery yacht, see-saw, — and ‘swing, with elastic 


or rigid appliances for m xere 

405. Wittram Unwin, 8 id, “An improved single and double self- 
acting brake for two an wheeled carts, carriages, street tramway 
cars, and other wheeled a a February, 1871. 

415. James Ropert Macartuour, John-street, Bedford-row, London, “‘ An 
improved cotton gin.” communication from Edward Jones, 
Dharwar, India. 

421. Wooprorp Piikrncton, Balham, —_ a a premate in trac- 
tion engines and apparatus connected th ith, part of welmh te. im- 
provements are applicable to other oe arth February, 1871. 

535. Josepa TRUSWELL and WILLIAM TruUsWELL, Sheffield, ‘“‘ An improved 
apparatus or means to be employed for heating air for warming rooms, 
apartments, buildings, or parts of same, and for other purposes of a 

similar nature.”—28th February, 1871. 
543. ANDREW AINSLIE Common, South-bank, it’s Park, ‘‘A new or 
improved automatic apparatus for wang closing cocks, taps, or 








valves.” 
551. Epwarp Purvis § * risks illo aed 
in machinery for preparing any — = tiles, and 


similar articles.”—lst March, 1 

567. RICHARD BICKERTON and “icone BICKERTON, Berwick-upon-Tweed, 

“New or improved self-delivery mechanism for harvesting machines.” 

574. Hixeston Linpon, Hampden-street, Tranmere, — “* Improve- 
ments in metallic band fastenings for securing co bales of 
wool, cotton, or other merchandise.”—8rd March, 1871. 

581. Henry MARTYN Kennarp, Viaduct Works, Crumlin, Monmoutb- 
shire, ‘‘ Improvements in the means and apparatus or machinery for 
driving screw piles.”—4th March, 1871. 

597. Georce BERWICK, Sunderland, Durham, “An improved composition 
for preserving metallic and wooden laces.” 

599. Ropert Stirtinc Newa.t, Gateshead, Durham, *“ Improvements in 
apparatus for breaking stones and other hard substances.” 

601. MoRDECAalI RoBERT _MAYTHORN, Wenlock-road, City-road, bag 

‘Imp in , wagonettes, and such like 





minous cements.” 

724. James Paterson, Edinburgh, Midlothian, N.B., ‘“‘ Improvements in 
ca bottles and other vessels, and in the "apparatus or means 
employed therefor.” 

725. WILLIAM TASKER, jun., Waterloo I ‘ks, near And , Hants, 
“a in for elevating or ricking straw and other 

agricultural produce, such machines being commonly known as straw 








i F. gubene or Sichern “ Im ed and apparatus f 
OHN * Improved means or 
tevedtten of toe ips connected with steam boilers for 
~ e same.”—17th March, 1871. 


- a and apparatus for umi- 
ting also other localities where signal 
‘hts are employed.” 


731. Joun Bensamin Stoner, Buckingham-street, Strand, London, “A 
— or, improved floating lighthouse, and telegraph and lifeboat 


732. io. ADAMs, Birmingham, “Improvements in machines for 
nine S, goffering, or fluting. 

OLDING, hae 2 Mc Improvements in self-acting temples 
“a healds employed in looms for weaving.” 

735. Ropert MILLER, Glasgow, kshire, N.B., and Jonun MILLER, 

« Carron Paper Works, Denny, Stirling, N. B, “Improvements in the 
manufacture of paper pulp. 

736. Peter Acerup, Mark-lane, London, “Improvements in the con- 
struction of steam vessels.”—A communication from J. P. ha ae 
Christian Castenskiod, and C. E. Brasen, Copenhagen, Denmark. 

738. Joan Kenpaty, Woburn Cottage,” Ladbroke-road, Notting-hill, 
London, “‘ Improvements in hot water apparatus.” 

740. Jonn Garrett Tonaue, & buildi y-lane, 
London, “Improvements in the manufacture of wate fabrics.”—A 
 _peaaamaaaaas from George Merrill, New York, U.8.—18th March, 


“a _— Snowpon, Rochdale, ge “* Improved cutter blocks 
for nelaing cutters or chisels used in wood-cutting and moulding 


746. oun 3 Busca, Oldham, Lancashire, “‘ Improvements in apparatus for 


1 Joun RrcHaRDson Wicuam, Alban: 
I “Improvements in the -y 
na and beacons, an 








carriages. ”_6th March, 1871. 
Scorr, , N.B., 


603. JamMes EpwarpD 
te chip 
bar, anon, N.B., 





ments in building iron, steel, or mF oom 
605, ALEXANDER ANNANDALE, 


‘Improvements in the man‘ scene af ip for me Se | 

609. —— RoBERT for holating, lowering an ting, lus of Wight, 
“ Improv apparatus for low mo or ma- 
nouvring heavy or cumbrous articles.”—7th March, 1871. 


615. Jonn SomeRveELt, Kendall, Westmorland, “Improvements in the 
artificial 


wi at : Cc. Ne ,Kent-road, Surrey, ‘An improve- 
619. Witt1aM Georce Cannon, New 

ment in steam, or water cocks.” 
621. Epwarp Wricst, Cannon-street, ey phe ay Pha nl 


ratua for indicatiag the an sae of Deraone te 
in public vehicles or entering pu! ns." 8th Marcy tod the A yt 
amounts of money paid by such persona.”—8 

631. Jonn WHITAKER, BENJAMIN UPTON, and 
Burnley, Lancashire, ‘ 





Brown, jun., Philadel; his, Pennsylvania, U.8.--0th March, 1871. 
637. Sonne CHAMPNEY Boenate Salisbury, Wilts, ‘Improvements in 
ee ene of pipes ,- the conveyance of sewage or other 
uw 
639. THomas REsTELL, Birmingham, “Improvements in breech-loading 


fire-arms and in cartri: 
645. THomMaAs og TRKHAM, West Brompton, Vernon Francis 


te, Middlesex, and GrorcE ee ae Pendleton, Lanca- 


in scouring, washing, bleaching, 
in the raw ca pemenenciened or parfy am aa 
state, and in apparatus to be used for these 





ie pressure and flow of 
751. G Hopeson, orkshire, and James BROADLEY, 
near Bradf Yorkshire, “Improvements in looms for weaving.” 


752. Freperic Newton GisponxE, Strand, 


London, “Improvements in 
means or 4| on board shi 


ip and in other 


places.” 
754. J Heap, Ne rt M Middl 
“ Improvements in Durtling and otter oe employed form melting 
pom | ee ae in appliances therewith.” —: 
Manchester, “‘Improvements in the process 
of extracting mad madder from roots for dyeing purposes, and may 
for woven fabrics.” 


7 ty Hiney, 
aon rt Romer hae nay ma P enya Steam ri Works, 
of wheels for 


= FAS io Ler. “Im oss 


760. RoBERT 





Ea ond ait 

768. betes ay = Moir ‘Carnet, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in letter bo: 

766. Epwin Russ, Tneenas SHEWELL Hants" Henry Loge ag Be and 


Epwm faa Winchester, 
ama A therewith. » alot Merk, 


mm. _ oe TANKARD and Jonn Cockcrort, Bradford, “‘ Improved means 
or a for reeling and winding worsted, woollen, cotton, silk, 


776. Epwarp JouN Cow.inc WeLcn, Eden 
Improved for 


treatment of certain 
and for the production of food for man and animals,” 


rir ees atte Ree Tne 





sea aa “Improvements in 


782. Groce ioral Belfast, An 





784. Ji eoae eight. An im 
OHN cx, W: “ 
bined blotting pad, writing portfolio, a 
Inventions Protected for Six Months on the Deposits of 
Complete Specification. 
786. WituiaM Carr CoLut Salf “ Improvements in 
the construction of of cham-dicying titer iat March, 1871. 
814. Joun KNICKERBOCKER PRUYN, “Improved 
sewing machine attachments for bu‘ me 


25th March, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 
-crescent, Paddington,’London, ‘‘ Effervescent, 


\. 18, Tanna, Bombay, ‘‘ Permanent way of rail- 
BR en March. 1808 


. CHARLES Desnos, Chancery-lane, London, “‘ Permanent way of rail- 
eo pril, 1868. 
1096. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘Sewing 
machines.”—31st March, 1868. 
1098. Henry Harrison Dory, -street, London, and Grorce 
ep teria! Alfred-street, Bow, "wie lesex, ‘* Combustion of gas, &c.”— 
at 
1086. Witt1aM Austin, Greville-street, Hatton-garden, London, ‘‘ Compo- 
sition boxes, &c.”—381st March, 1868. 
1141. ALFRED ILuincworTa and HENRY Pee, Bradford, York- 
shire, ‘‘ Folding worsted, &c.”—4th April, 1868. 
1143. Francis Hastinos GREENSTREET, ‘ham, near Wolverhampton, 
Staff. Targets, arrows, dc. "4th April, 1868, 
1144. Ricuarp Nasss, P , Kentish Town-road, London, 
“‘ Locks and latches.”—4th April, 1868,” 
1149. Henry B , Joun B and Tuomas Honor Morten, 
Euston-road, London, ‘‘ Organs.”—6th April, 1 








near Manchester, 


Mills, 
ving soot from the surfaces of heating tubes.”—9th April, 1868. 


Patents on which the Stamp Duty of £100 has been Paid. 
770. Micnart Henry, Fleet-street, London, “Supplying air to persons 
under water, &c.”—28th March, 1864. 

~ Wits Epwarp NewTon, Chancery-lane, London, “‘ Looms.”—1st 

792. ARTHUR Heap, Sabden, Whalley, Lancashire, “Sizing yarns and 
threads.”—29th March, 1864. 

833. Witt1am Epwarp Newron, Chancery-lane, London, “ Telegraphic 
conductors.”—2nd April, 1864. 


Notices of Intention to Proceed with Patents. 
a Artuur Cui.ver Tupper, Victoria-street, Westminster, “ Lint.”— 
st November. 1870. 
2002, ‘Sn GarpneRr and James Russe.1, Glasgow, N.B., ‘ Shirts.”— 
22nd November, 1870. 
3068. eng wo , Birmingham, “ Castors for furniture, &c.”—23rd 
November, 1 
“= Hiram * »rark-place, Caledonian-road, London, “‘ Stopping 
3072. EDMUND Barker, New Bond-street, London, “ Lockets for por- 
3073. eaanes Ayprews, Melksham, ‘‘ Elevators for stacking hay, corn, 
and stra 
3077. Sipser Jounson, West Croydon, ‘‘Velocipede carriages and 


vei ies.” 
8089. Grorcr HasELTINE, Southampton-buil: , London, “Boots and 
ae so communication from Johann Wolfgan Fisher. —- 24th 


November, 1870. 

3097. Henry ALLEN, Birmingham, “ Breech-loading fire-arms.”—25th 
NM » 1 

3101. Samuel Bowen, Platts Glass Works, near Wordsley, “Sheet 
glass, &c. 





$110. Ropert ANTHONY HARDCASTLE, at a Tyne, ‘‘ Moving or 
transporting heavy bodies. ”—26th November, 187 

8114. Cuanuas DENTON EL, ‘b Chancery-lane, 
London, “Locks and latches.”—A communication from Theodore 


Kromer. 

8115. CHARLES DENTON ABEL, ee 
London, “Locks and —A communication | = Theod 
Kromer.—28th November, 1870. 

$121, Joserx BowpEn and Rozert Saaw, Marple, “Felting or planking 

hat .”—29th November, 1870. 

3141. Martix Tosm, — Liverpool, “ Boots and shoes, &c.” 

— 30th Ne 

3148. Thomas WRIGLEY, Bury, Heyry Bruce, Kinleith, N.B., and Cari 

Edin “Making 
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james ge nd >, JuLtUs Serrz, burgh, N.B., paper from 

3150. Henry Locxnart GLei, “ Pianofortes.”* 

$156. Henry KestTerTon, Stratford-r: Birmingham, “Taper tubes and 
rods.”—lst December, 1870. 

$163. Joun WEEMS and. WILLIAM WEEMS, Jonhstone, N.B., ‘* Heating, 

finishing woven f: &c.”—2) 

3194. Joun HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Bleaching 

wool and cotton.”—A communication from William Joseph Lande.— 


“* Metallic bars or clips for 
"—7Tth December, 1: 
-=. t med FLETCHER, Winterton, «Grinding corn, &.”—9th December, 
sur. ,—— me, Hackney-road, London, “‘ Wardrobe and such 
3 y , ey Bisnop, Marylebone-road, London, 
“ Organs.”—14th December, 1 
67. Joun Norman, Glasgow, Ni B. Tubes.”—11th January, 1871. 


97. Joun Snowpon, “street, New Brompton, “‘ Tools, cutters, &c.” 
—Mth January, 1871. 


December, 1870. 
$216. ap Atrrep BICKLEY, 


253. WiuL1aM Ropinson, Guide Bridge, ‘‘ Steam traps.” 

All ha an interest in coy exo ent contiions 
should love particulars in writing oft eir objections to such 
at the office of the Commissioners of Patents, within fourteen cot fs 
date. 
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Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, éc. 
-, Paterson, Catskill, U.S., ‘‘ Steam boilers.” —Dated 16th September, 


1g Gale cunitenihid ciemiinn te Gis tevetien eay ent 
more sections or parts of a cylindrical or other suitable form, and made 
of steel, or other material, the boiler or sections of it being 
otherwise so ar- 
its 
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Class 2.,- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

-_s Hose, Milwaukee, U.S., “‘ Lifeboats. —Dated 16th September, 


The inventor makes a strong longitudinal case or shell and provides it at 
each end with stuffing-boxes and bearings, and with hatchways, with or 
without transparent openings, and he secures toits inner side two ratchet 
wheels, one being left and the other right-handed. Within this shell or case 
the inventor mounts or arranges a t or similarly suitable structure, 
having hollow journals at each end, of the proper size to fit the boxes of 
the case and made water-tight. The hollow journals have connected to 
them air pipes of sufficient length to extend above the boat and termi- 
nating in an é ment. These air pipes are made large enough for the 
passage of a man, and are provided at their upper ends with a valve 
arranged to be operated byarod. The valves are so constructed tha 
they can be closed water-tight when desired. The air tubes are also pro- 
vided with look-outs of strong glass. To the internal structure are con- 
nected pawl levers, so arranged as to engage with the ratchet wheels 
which are attached to the shell or case, for the purpose of turning the 
same when necessary to bring the hatchways in their proper position. 
When it is desired to prevent any turning of the case about the inner 
structure the levers are kept engaged with the ratchet wheels, but when 
it is desired to have it move freely the levers may be entirely disen- 
waged. 

2503. 8. Piatt, Padjield, “Railway axles ”—Dated 17th September, 1870. 

In order to prevent the breaking of railway axles the inventor makes 
them in two parts, one ay hollow and the other solid, the solid part 
passing through the hollow part; one wheel is keyed on the hollow axle 
and the other on the solid axle. The axles are kept in position lengthwise 
by a lock, nut, or other contrivance. 

2507. W. Hacker, Pola, Austria, “Propellers.” —Dated 17th September, 1870. 

This relates to screw propellers of that class in which a ring, united by 
helical arms to a boss, carries on its periphery a number of propelling 
blades. Instead of using the helical arms within the ring as propelling 
surfaces they are constructed and arran, with a finer pitch than that 
of the blades which are outside of the ring. such difference of pitch 
being equivalent in extent to the amount of the assumed slip, so that 
whilst the vessel is being propelled at full speed through the water by the 
outer blades the central arms will — pass through the water without 
thereby influencing the progress of the vessel. The helical arms are 
equal in number to the number of propelting blades employed, and are 
by —- made what is known as double fish-bellied in cross section 
and with sharp edges. In order to support and strengthen those portions 
of the blades which lap over or extend beyond the sides of 
the ring, the ring is formed or provided with side-pieces or brackets 
which are curved more or less, so as to practically extend the 
width of the ring without materially increasing its weight or 
the resistance to the rotation of the propeller in the water. The pro- 
pelling blades are formed with their peripheries cut off or curved, gradu- 
ally, commencing at their leading corners, whose heights are consequently 
proportionately lower than those of the following ends of the blades. 
2509. 8. Norris, Paris, *‘ Wood paving.”—Dated 17th September, 1870. 

The inventor arranges, First, and as a foundation, aseries of planks of 
pine or other wocd, with the grain following the direction of the road, 
so as tocover the svil entirely. Underneath the ends of each length of 
plank, or oftener it desired, he places suitable cross bearers or Sleepers 
to support them. He then covers these planks, and also the sleepers if 
desired, with a coat of tar or other preserving material. He then places 
the blocks forming the road proper with their ends up, the grain of the 
wood running up and down. These blocks can vary in thickness and 
length ing to cir t , and the inventor places between the 
blocks pickets or strips of wood, of the appropriate thickness, and to 
about half the height of the blocks. 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. , 

2488. G. Lucas, Accrington, “ Looms.”—Dated 15th September, 1870. 

This relates to the employment of apparatus for letting off the yarn 
from the yarn beam. A stud in the side frame of the loom carries one 
end of a horizontal lever, the latter exteuds (under the crank shaft, and 
is operated by an eccentric thereon) to near the back of the loom; to this 
end of the lever is attached a vertical one, on which are catches for 
actuating catch and gear wheels; these impart the required motion tothe 
yarn beam, The upper end of the vertical lever carries a short arm, on 
which is a finger or projection for purpose after described. The yarn 
from the beam is over a roller extending across the loom, under a 
second roller, over a third roller, forward tu the healds. The second 
roller is suspended by the yarn, which it serves to keep in a state of 
tension when and after letting back. The necks of this shaft are re- 
ceived in the clip ends of two arms extending from a cross shaft: this is 
termed the weight shaft, on which is also an arm and projection imme- 
diately over or opposite the short horizontal lever and finger or projec- 
tion. Seer each extreme end of the weight shaft, and.attached thereto, is 
a lever, the other ends of which carry vertical rods, on which are a 
number of weights varied according to the nature of the yarn or tension 
required.—Not proceeded with. 

2500. F. Epwarps, Nottingham, ‘‘ Patterned fabrics.”—Dated 16th Septem 

ber, 1870. 

The object is to manufacture or produce patterned fabric goods 
such as hitherto made by cards and Jacquard machines, for which 
this invention is intended us a substitute. The inventor uses an endless 
band of paper or other convenient substance, which is perforated, and it 
is worked by a cylinder or shaft, with gathering pins to carry the band 
round ; on the end of the same is a wheel having teeth in number to suit 
the required pattern. This wheel and shaft or cylinder are moved by a 
wheel having winged teeth, so formed that the wheel drives the 
cylinder or shaft one tooth or more as required, and thus a portion of the 
revolution of the shaft or cylinder is perforated so as to bring the per- 
forated band in eonnection with the needles or hooks that raise the 
threads or other appliances employed to make the figure or pattern. 
2518. W. and A. Kempe, Leeds, ‘‘ Raising cloth pile.”"—Dated 10th Septem- 

ber, 1870. 

The object is to work the raising or gig mill so as to traverse the piece 
at the will of the operator, without either taking the piece off the 
maching or reversing the raising cylinder, and consequently not requiring 
the changing of the direction of the teazles. In order to accomplish 
this the inventors make the upper part of the machine containing the 
drawing gear, the trough, or scray for holding the piece together with the 
racks, slides, and breast rollers free to rotate on a vertical axis, indepen- 
dent of but immediately overthe raising cylinder, from which it will be 
seen that supposing the piece tu be running, in reference to the raising 
cylinder, from the tail end to the fore end, by simply turning the afore- 
named portion of the machine half round the action is at once changed 
from the fore end to the tail end. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mitls, de. 
2517. G. W. Murray and G. M. Garrarp, Bang’, N.B., “ Ploughing land.” 
Dated 17th September, 1870. 

This relates to letters patent granted to the same inventors on the 
oth August, 1869, No. 2343, and consists in so constructing the handles of 
ploughs with the subsoiler tine, that when the ploughman presses upon 
the handles the subsoiler tine is pressed firmer into the ground, and 
can be immediately released when any fixed obstruction comes in the 
way, thereby giving the ploughman direct control over the subsoiler. In 
farrying out this invention the handles of the plough instead of being 
uffiixed direct to the beam of the plough, as is the usual custom, 
are connected to one end of a lever, which turns on a pinor stud 
affixed to the plough beam, whilst the other end of this lever is connected 
to one end of a link, the other end of which is by pin joint connected, 
with capability of adjustment, to the upper end of the subsoiler tine. 
The subsoiler tine, as described in the specification of the a 
yatent, turns on a centre affixed toa bracket, carried by the or 
rane. The = or stud, upon which the lever carrying the handles 
turns, is capable of movement backwards and forwards at pleasure by 
slackening a wedge or pin, or by otver equivalent means. A segmental 
guide provided with a series of hules or nutches, to receive a pin or pins, 
or other retaining means, is employed to retain the lever carrying the 
handles in position.—Not proceeded with. 


Class 5.- BUILDING. 
Tucluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2494. W. Boacert, Chelsea, ‘Cutting and shuping slate.” —Dated 16th Sep- 


a ee 1870. 
-plate is prepared of the size and shape the slates are desired to 
be, its sides Cae bo to act as a cutting edge. 


Upon this’ bed Sattine cnet tie lowe spen: 

 bed-pi e uncut is ; su ded over it is a 
hollow iron frame of the same size, to which angular knives are affixed 
corresponding with the of the bed-plate, so that upon the 
descent of the frame its knives the bed-plate edges act as shears, and 
operation. The cutter frame 











cut the slate into the desired shape at one 


may be worked by a lever, screw press, or otherwise, and by manual or 

other power. 

2497. J. and J. and J. Haton, 
16th September, 1870. 

This relates to improved means for flushing water-closets, and consists 
in the application to the ordinary syphon, as applied to a small reservoir 
or flush box, of an additional controllable vent way, fitted with a valve 
and seat, the valve being connected by a chain and link or other suitable 
means to a balance lever ; the link may encompass the lever of the ball 
connected with the tap for controlling the supply or be otherwise or- 
ranged. 

2505. T. Warton, Bradford, ‘‘ Ventilating buwildings.”—Dated 17th Sep- 
tember, 1870. 

This consists in constructing or forming a slit or opening in the upper 
or top part of the window in the glazing by placing one sheet of glass 
outside of and overlapping or overlaying another sheet of glass, leaving 
a space between the twu sheets for the admission of air. At the top of 
this slit a flap or cover is hinged, so as to close the opening when required, 
but which can be readily opened by a string attached thereto, and then 
passed over pulleys, arranged so as to conduct it to any convenient part 
of the building.—Not proceeded with, 


Class 6.—FIRE-ARMS. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2493. V. Barcue.or, George-street, “ Reclining chairs and couches.”—Dated 
15th September, 1870. 

A chair constructed according to this invention is composed of several 
parts, two pads or arms, two pillars, two stops, two horseshoe-shaped 
ends to seat with a groove 4in. long cut in the uppermost ends, and a 
lever back. These parts are combined as followe:—The lever back is 
hinged at the bottom or lower end of seat, and rests in and under the 
groove; the seat and back are thus complete. A turned or otber pillar is 
thus hinged on each side of the seat rail, the hinge being behind toward 
the back. A long pad is next hinged to the top of each pillar, with the 
hinges towards the front, the other end being hinged to the lever back at 
a corresponding height to the pillars in front.—Not proceeded with. 

2499. J. Arkins, Birmingham, ‘‘ Suspending pictures.” — Dated 16th Septew- 
ber, 1570. 

The inventor takes a plate or bar of metal of any desired ornamental 
character, and in the plate or bur he makes, at short distances apart, a 
series of holes or perforations. These holes are oblong, their greatest 
length being situated in the direction of the breadth of the plate ur bar. 
These perforations are enlarged at their middle so as to have at that part 
a nearly circular figure. The plate or bar is fixed to the wall of the room 
immediately under the cornice by means of a series of nails driven into 
the wall, the middle parts of the perforation; in the plate being presented 
to and passed over the heads of the nails. By depressing the plate or bar 
the narrow upper parts of the perforations engage behind the heads of the 
nails, and the plate or bar isthereby securely attached to the wall. There 
is thus sususnl $0 the wall immediately under the cornice and parallel 
thereto a metallic plate or bar, having in it a series of equidistant per- 
forations. ‘In order to suspend pictures to the horizontal plate or bar 
the inventor employs, in place of chains or cords, vertical strips of metal 
ornamented in any desired way, having equidistant perforations, and fur- 
nished at the top with hooks. By means of the hooks these strips are 
fixed to the horizontal plate or bar at the cornice, the hooks being en- 
gaged with the perforations of the plate, and hooks at the back of the 
picture frame are made to take into such of the perforations of the 
vertical strips as will suspend the picture at the desired height. 

2510. J. B. Stoner, Strand, “ Dress for saving life in water.”—Dated 17th 
September, 1870. 

This consists of an india-rubber suit of clothing made large enough to 
cover the person with all his ordinary clothing on. A cap or hood is 
attached to the back and upper part of the suit for covering the whole of 
the head and neck except the face, having a border of light pure india- 
rubber cloth fitting closely under the chin and over the forehead. The 
upper opening of the suit is gathered and secured in a semicircular clamp 
or clasp so arranged and attached to the suit that it can be adjusted and 
closed at once and with case without previous practice. To the neck of 
the suit, at the back, the inventor attaches an air case or pillow, made of 
india-rubber, into which air can be blown by the wearer when he requires 
to rest while in the water. In order to secure sufficient buoyancy to 
float the person the inventor makes an external jacket of cork, or air- 
tight tin, or other tubes. When made of tin they can be formed large 
enough to carry a supply of water for the use of the wearer during several 
days.—Not proceeded with. 


fest Bromwich, “* Water-closets.” — Dated 





Class 8.—-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manvres, «ec. 

2516. G. Biscnor, Bonn, “ Purifying water.” —Dated 19th September, 1870. 
This consists in using for purifying water the so-called ‘ spongy iron,” 

which has been reduced without fusion by any of the known means, 
instead of employing for this purpose iron that has been fused. For 
preparing such spongy iron the inventor takes any one of the oxides or 
salts of iron, but preferably the so-called purple or spent are which is 
obtained after the copper has been extracted by the wet process from 
Spanish or other pyrites. In order to purify water for drinkin and 
other purposes, the inventor fills one or more tanks provided with a false 
or perforated bottom with tke finely divided spongy iron, and allow the 
water (from which any suspended impurity may previously have been 
separated by filtration through sand or other material) to filter through 
the spongy iron.— Not proceeded with. 

2517. H. Harris, Southampton, “ Filteriny.”— Dated 10th Scptember, 1870. 
The inventor attaches to or connects with the water service or supply 

pipe a filter, or filtering vessel, or chamber, containing three or more 
compartments, formed by fitting in the vessel or chamber partitions 
made of perforated metal, wire gauze, or other pierced, perforated, or 
reticulated material, and the compartments are arranged one before the 
other, or one next the other, so that the water shall pass from the service 
or supply pipe into each compartment in succession and be discharged 
from the last of the series by a spout, pipe, or outlet, which is furnished 
with a tap or like appliance. Perforated plates, wire cloth, dises, or 
pieces of similar perforated or reticulated material are placed with regard 
to the service pipe and the outlet in such a manner that the water in 
passing toand from the filtering chamber shall pass through such perforated 
or reticulated material. The compartments contain nitering agents or 
media—gravel, compressed sponge, charcoal, and@ pumice-stone, being in 
some cases recommended. The agents are selected su as to be graduated, 
viz., in the hindmost or the first entered compartment, or the one nearest 
the supply pipe, compressed sponge may be used as a filtering agent, 
capable of resisting the grosser impurities of the water; in the next 
compartment there would be a finer filtering agent: in the third a still 
finer agent ; and soon if there be more compartments. 





Gas In Paris.—The Paris General Gas Company had made 
arrangements for meeting a large additional consumption last year. 
War, however, broke out, all the calculations of the company were 
deranged, and the profits of last year fell to £606,653. This sum 
may appear a considerable one, but in 1869 the profit realised by 
the company was £908,556. 

INSTITUTION OF NavaL Axrcuitects. —The following gentlemen 
have been elected members of the Institution :—Messrs. J. R. 
Baillie, London Engineering and Iron Shipbuilding Company, 
Poplar ; John Freeman Broad, assistant master shipwright, H.M. 
dockyard, Portsmouth ; John Dadgeon, shipbuilder, Millwall and 
Cubitt Lown; Francis Elgar, foreman, H.M. dockyard, Ports- 
mouth ; William John, Constructor’s Office, Admiralty ; Charles 
Mitchell, shipbuilder, Low Walker, Newcastle-on-Tyne ; Michael 
Scott, marine and civil engineer, Parliament-street, London ; 
Henry*Frederick Swan, shipbuilder, Low Walker, Newcastle-on- 
ee ; Henry Green, jun., shipbuilder, Blackwall; William 

enry White, Constructor’s Office, Admiralty ; Edward Withy, 
Middleton shipyard, Hartlepool. 

THE Late Mr, E. Price.—We regret to announce the death, on 
the 3lst March, at Belle Vue House, Highgate, of Mr. Edward 
Price, aged sixty-four. Mr. Price was tne contractor who was 
brought forward by Robert Stephenson when working in the 
London and North-Western Railway (London and Birmingham), 
and enjoyed his confidence throughout. Besides English works he 
executed, on Steph "sr lation, part of the works on 
the Nile. He also executed works in Portugal and Brazil, and the 
Smyrna and Cassaba Railway in Turkey, the latter chiefly by his 
own means. He gave general satisfaction, not only to the engi- 
neers, but to the Guvernments. From the Portuguese Government 
he received a title and a first-class decoration, and the Turkish 
Goverement offered him the second class of the Medjidie, a high 
| honour. Mr. Price was a man greatly esteemed by all those who 
had business relations with him. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE HOLIDAYS AND THE IRON WORKS—WHAT IS DOING AT THE 
MILLS AND FORGES—FIRM PRICES— NORTH STAFFORDSHIRE IRON 
TRADE— COAL TRADE—THE PROPOSED NEW SINKINGS—THE METAL 
MARKET: ise in tin standards—HAaRDWARES: Condition: 
Branches specified—NEW SMALL ARMS COMPANY—ADVANCE IN 
FILES—NEW PARTNER—MACHINERY LEAVING THIS DISTRICT— 

BROWN'S RECIPROCATING RAIL MILL—FaiLUrES—THE SEWAGE 
DIFFICULTY IN BIRMINGHAM—PAINFUL COLLIERY ACCIDENT: 
Three men lost, 

EasTER is not a great holiday at the iron works, however it may 

be at the hardware factories. The latter are driven to inaction 

to a considerable exteut by reason of the Factory Acts, which pre- 
cludes the working of women and young persons of both sexes 
under eighteen on Good Friday. But the holiday clauses of those 

Acts so far as they affect male young persons, «nd all the clauses 

which forbid their employment after two o'clock on Saturday 

afternoon, do not apply to male young persons employed in day 
and night turns, changing every alternate week, The Factory 

Acts do not, therefore, operate to the closing of iron works on 

Good Friday. Nor would either the adult workmen or the masters 

have them closed, for in most hands the slight improvement noted 

last week has since then continued slowly to develope itself. And 
the decision of the preliminary meetiug has caused prices of both 


| finished and pig iron to strengthen. 


From North Staffordshire the report is that there continues to 
be a fair demand for Noith Staffordshire brands of finished iron, 
which is distributed pretty equally amongst various descriptions 
made in the di-trict. For home consumption there is an average 
number of orders for the time of the year, extending from plates 
and auglesfor shipbuilding purposes down to the smaller sizes of 
merchant bars. The United States continue to import in larger 
quantities than previously, in consequence of the strike of colliers 
in Pennsylvania, alluded toin last week's report. Railway iron is 
in demand for the Continent, more particularly for Russia; and 
this fact a-sists North Staffordshire, by employing the extensive 
mills in South Wales and the Middlesborough district upon that class 
of iron, and so reducing the competition for ordinary descriptions. 
The district make of pig iron has a ready sale at former prices— 
say, good brands £3 2s, Gd. per ton, delivered at Wolverhampton ; 
and some makers having disposed of their production for the en- 
suing quarter are declining to enter into any further engagement 
for the present. Considerable transactions have taken place in 
furnace mine at prices ranging from 9s. 6d. to 10s. 6d. per ton, in 
boatsor trucks. And puildling mine has been sold at 13s. 6d. per ton. 
The inconvenience and loss to both colliery proprietors and earthen- 
ware manufacturers in the Burslem and Burstall district in conse- 
quence of the stoppage of the mines by water rewain unabated; 
but it is said to be the intention of members of both trades tu 
calla meeting for united action, and the appointment of a cow- 
mittee to consider the circumstances and recommend what course 
should be taken. 

The coal trade is steady; household lumps are 8s. to 10s 
forge coal, 8s. to 10s. ; best household, 12s. to 14s. ; gas coal, 7s. 
3d. to 8s.; rough slack, 4s. 6d. ; fine ditto, 2s. to 3s. Gd. per 
ton. Ironstones are in well sustained request at last week's quota- 
tions, and the limestone masters report.a steaily demand for build- 
ing and agricultural requirements, as well as for flux in the blast 
furnaces. 

Further examinations of the Huntingdon estate belonging to 
Lord Hatherton, which, comprising 1000 acres, it is proposed tu 
take and prove for coal in coutinuation of the western edge of 
the Cannock Chase Field, running towards Shropshire, base 
shown there is a fault running through the property, but 
that on the shallow side of the fault coal may be found at 300 
or 400 yards. Of the existence of the coal there the owaer vt 
the adjoining proved property has no doubt. 

The metal market has not shown much alteration in the past 
week. Tin, however, is strengthened by reason of the result of 
the Dutch sale, at which Banca sold at prices equivalent to from 
10s. to 20s. advance on the rates current in this country. As was 
to have been expected, the result of the Banca sales was quickly 
followed by an advance in the standards. These, on Monday, 
were put up Js. per cwt. all round, making common 12ls., 
superior common 122s,, fine 123s., superior fine 125s. At the 
Dutch sale 80,000 slabs of Banca were sold at prices equal to 
£129 and £130 per ton in London. These figures are the highest, 
with very few exceptions, realised for twenty years. The last 
October sale realised £151, and the sale in April last year £126. 
The latest price is £25 per ton above the average of the great sales 
in Holland for the last seven years. Looking at the increased de- 
mand for tin, it is fully expected in Cornwall that the standar.is 
will shortly further advance. 

Some hardware industries are busy, and the artisans are makiu; 
overtime ; others are only moderately occupied, but there at« 
hopes, now that the new quarter has opened, of an accession of 
orders which will impart an increased briskness to the latter. 

Now that the French contracts have expired the military branch 
of the gun trade is rather quiet, and makers who cannot turn to 
birding work, in which there is still full employment, are begiu 
ning to look anxiously to the future. This remark, however, 
applies only to private manufacturers, as the Birmingham Small 
Arms and Westley Richards Companies have foreign and Engli-!: 
contracts in hand which will keep them at full production for along 
time to come ; and the local Goverament factory, which gives em 
ploymeut to a large number of hands, is rather increasing than 
diminishing in activity. The ammunition makers continue in fu!l 
employment, but a rather important failure in the trade this 





week, attributed to the repudiation of Frencl contracts, shows 
that the activity what has lately prevailed in this branch is nut 
altogether without commercial as well as personal risk. 

Among the companies registered during the past week is the 
Braendlin Armoury. This company proposes the acquisition «t 
existing business, and the carrying on the manufacture of small 
arms, It was registered 25th March, with a capital of £25,000, in 
500 shares of £50 each, its objects being thus stated:—‘*Theacqui- 
sition of gain by the manufacture and sale of fire-arms, and the ac- 
quisition of the trade and business hitherto carried on by Fraucis A 
Braendlin, at Nos. 1, 2, and 3, Lower Loveday-street, Birming 
ham, and of the goodwill, machinery, tools, stock, property, a:| 
effects of the said trade and business” The first subscribers are : 
— Francis A. Braendlin, Lower Loveday-street; Wm. Powell, 1, 
Carr’s-lane ; Benjamin Smith, Russel-street ; John Hall, Lancas- 
ter#treet; James Tuliey, Loveday-street; Geo. Conrad Braendlin, 
Lower Loveday-street ; Wm. Powell, jun., 13, Carr’s-lane; a'l 
gunmakers of Birmingham. There being no articles, the above 
subscribers are the directurs, and the company will be regulate: 
by the provisions of Table A of the Joint Stock Companies’ Ac’. 

The manufacturers of iron and metal bedsteads report busine~» 
active, with a prospect of its coutinuance for some months to cone. 
As the Northern shipping season approaches manufacture: « 
gaged an t of Russia and Sweden are eagerly pressin< 
forward the completion of their orders, and engineers and irv:. 
founders are especially busy for the former market, not only ou 
mill rolls, engines, and heavy ironwork, but in screw blocks, 
pulleys, and engineering tools of various descriptions. 

The file trade remains excelient. A movement is now afeu" 
which promises to augment the price of files to the dealer an: 
consumer at least 15 per cent. The question has been forced upou 
the Birmingham file manufacturers by the attitude of the meu, 
who, viewing the present moment opportune for the purpose, 
have given notice of the entire abolition of the 15 per cent. dis- 
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diamond discoveries, orders are still coming very freely for dif- 
ferent descriptions of tools and hollow-ware adapted to emigrant 
uses, 


still it is confidently believed that those quotations will be more 
strictly adhered to for the next few months at least. 
f peace be maintained there can be little doubt as to the 





Merchants trading with the East sp ak hopefully of the prosp 
of the quarter just begun. 

The home trade, as a whole, is well maintained, but factors’ 
orders from Scotland are at present rather small, This circum- 
stance, however, is not to be regarded so much as asign of bad trade 
as of activity in another branch, viz., agricultural seeds and 
chemical manures, most of the country ironmongers in the North 
uniting the business of seedsmen to that of ironmongers, 

In the jewellery trade there is less doing. 

The electro-plate trade,though far from buoyant, is in a much more 
satisfactory state than it was at the beginning of last quarter, and 
those firms which manufacture for export are especially active. 

The steel pentrade, after languishing for many months, has lately 
shown signs of revival, and it may be described now asin a fairly 
prosperous state, affording nearly full employment to all hands. 

Messrs. R. H. Taunton and Hayward, Star Tube Works, 
Heneage-street, Birmingham, give notice that they have taken 
into partnership Mr, Henry Kesterton, who for some years has been 
connected with the locomotive engineering department of the 
London and North-Western Railway, and that the style of the 
firm henceforth will be ‘* Taunton, Kesterton, and Hayward.” 

Messrs. J. Perry and Son, ironfounders, ef Bilston, have sup- 
plied the Indian Government with three mills for rolling the brass 
sheets for covering cartridges. 

The same firm have adopted an admirable method of making 
cog-wheels so as to insure great accuracy, the teeth of each wheel 
being set out in the moulding bed by a dividing engine, while the 
moulding is effected by a segment moved by an accurately pitched 
circular machine, and one or more teeth are rammed up at a time 
till the whole circle is completed. 

Attention is being given to Krown’s patent reciprocating mill. 
Messrs. Claridge and North, of Bilston, are now producing one 
for the Britaunia Ironworks, Middlesbrough, and the inventor, 
whose works— where one is in constant operation—are those lately 
possessed by Messrs. Fox, Henderson, and Co., is negotiating for 
two more mills of the same class. This mill, it will be remembered, 
was shown in model at the meeting of the Iron and Steel Institute 
in London last year, and was discussed with some spirit, as 
reported at the time in THE ENGINEER. 

Mr. Thomas Berrett, hardware merchant, Liverpool, formerly 
traveller for Messrs. J. and W. Kimberley, of Birmingham, has 
found it necessary to call a meeting of his creditors with a view of 
making some private arrangement. 

The domestic legislation upon the sewage difficulty in Birming- 
ham is passing into further stage. Ten members of the town 
council of that borough have memorialised the mayor to convenea 
separate meeting of the council to consider and resolve upon certain 
propositions. They suggest that a committee should be formed to 
report as to whether application shall be made to Parliament for a 
special Act to enable the corporation effectually to dispose of the 
sewage by irrigation or otherwise. The bill embraces powers for 
borrowing the necessary money, powers for paying tbat portion of 
the money necessary to the purchasing of the land by four per cent. 
perpetual annuities, powers for repaying the portion required in 
Jevelling land, constructing drains, &c., in 75 years, powers for 
letting the land for cultivation, when it has utilised the sewage, 
and powers for preventing metallic substances, chemical acids, and 
all other ingredients injurious to vegetation from entering the 
public sewers, 

As tothe last described suggestion of the memorialists, Mr. 
John S. Wright, who is largely engaged in the metal trades of 
Birmingham, and is one of perhaps five thousand manufacturers 
there who give employment to nearly half the working population 
of the borough, draws attention to the circustance that it is in- 
cidental to those trades to use chemical acids, These acids hold 
in solution a large quantity of metallic substances which they 
carry into the sewers. In Mr. Wright's case the annual value of 
these substances and acids is probably £1000. 

Excepting by the public sewers the manufacturers of Birmingham 
have not, Mr. Wright believes, found any otber means of dis- 
posing of these refuse substances and acids. Whilst the sul- 
phate of the oxide of copper and the sulphuric acid which are 
amongst the substances and acids turned into the sewers by the 
manufacturers may not perhaps be useful! for the purposes of 
irrigation, still it should not be forgotten that they are both 
largely used for agricultural purposes. Mr. Wright regards the 
question as a matter of life and death to the metal manufacturers 
of Birmingham. Supposing the council to obtain the powers they 
seek, and if they should put them in force, Mr. Wright inquires 
what will become of these five thousand manufacturers and the 
tens of thousands of people they employ? The mayor has con- 
sented to call the meeting, and it will probably be held on the 
14th inst. As may have been expected, there are rumours that 
other propositions with a view to an ultimate application to 
Parliament will be brought forward. 

An extensive ‘‘ crowning-in” has happened, which is supposed to 
have carried upwards of 7000 tons of soil and water into the 
workings at Mr. E. Crapper’s colliery, High Bridge, near Brown- 
hills, and there is every reason to fear that it has resulted in the 
death of three of the workpeople. It seems that at the ex- 
tremity of one of the gate-roads the rock overhead split, and a 
large quantity of sand and water poured through the fracture. A 
man who was at work there shouted to his fellow workmen, of 
whom there were fifteen, namely, twelve men and three boys, in 
the pit, and a rush to the bottom pit was made, all escaping with 
the exception of three indicated, who were working inalower level. 
The hole caused by the subsidence is about three hundred yards 
from the pit bank, and is about thirty yards long, twenty-five 
broad, and fifteen deep. The owner had not had the pit more 
than six months, and he would have begun to draw coal within a 
week of the happening of the accident. All efforts to release the 
men have been fruitless. So great has been the influx of sand and 
water that it rose some 18 yards in the shaft. It is feared that 
the entire pit and its workings will have to be abandoned. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Zhe effect of the quarterly meetings: The mis- 
understanding in regard to prices believed to have ceased: The 
prospect of the trade for the summer mouths ; Adverse influence of 
the civil war in France on business: The contnental demand 
Sor railway iron : The Russian, American, and Colonial demand 

-HOME TRANSACTIONS—QUOTATIONS—THE MANUFACTURE OF 
STEEL — THE ‘IN-PLATE TRADE—STEAM AND HOUSE COAL 
TRADES—THE WAGES QUESTION: Further agitation: Union 
agitation—THE EXPLOSION AT THE VICTORIA PiIT—RHYMNEY 
RaILway : Opening of a new section. 

Tre quarterly meetings of the ironmasters having been held, it 

will be much less difficult to realise the actual position of the iron 

trade. It is clear that the desirable understanding has not latterly 
existed between buyers and sellers in regard to prices. The lowness 
of the rates obtainable for some months past has had the unavoid- 
able effect of restraining the disposition onthe part of manufac- 
turers to negotiate business, even while they most desired to bring 
greater activity to their establishments; and on the other hand 
the unsettled state of affairs which have existed have induced 
merchants and consumers to limit their transactions as much as 
possible, with the bope that circumstances would cause yet lower 
ices to be acceptable. This state of things, therefore, it is to be 
oped bas now ceased, and business transactions will be more freely 

entered into by all interested in the progress of the trade. A 

decided course will be adopted with refi to the values to be 





obtained tor all descriptions of manufactured iron, and although it 
has been agreed, in accordance with the general expectation, to 
make no alterations, in the “list” adopted in Novemberglast, 





prospects of the trade during the summer months. ‘There is a 
souud, healthy position being gradually assumed, which will 
eventually, in all probability, lead to considerable prosperity in 
all branches. ‘he civil war in France has no doubt its effect on 
business, and makers’ expectations are not yet realised in that direc- 
tion; but in this district it is no doubt less felt than in others 
where rail making is not so much the staple industry. The con- 
tinental dewand for railway iron and other finished materials is 
being re-developed satisfactorily in those countries not 
interfered with < the French disturbances, It would appear, 
also, that the long-looked-for improvement is at last taking place 
in the general demand, rails orders being now secured on 
account of Russia, America, and the colonies. ‘To the 
United States the clearances have been extensive for some time 
past, and there are pretty sanguine anticipations of even larger 
purchases being made for the Russian empire this year than last. 
From Canada and Australia specitications are beginning to arrive 
with appreciable regularity. Important contracts fer bridge and 
iron shipbuilding purposes are under execution at some of the 
works, and bars are also in fair request. 

Home transactious may be pronounced somewhat more active, 
several of the local and other railway companies having just given 
out some orders for relaying and extensions. In pig there is a 
tolerably active business doing, ana prices continue firm. 

Rails may be quoted at an advance of 23. 6d. per ton, and 
—_ about the same. Prices for plates are more in favour of 
sellers, 

Each week seems to reveal something of the importance to which 
the manufacture of stec] rails is growing in this district. The 
new steel works at Llandore, to which allusion was made some 
time ago, are being pushed forward with sume vigour by Mr. Sie- 
mens, nearly three hundred hands being now employed in their 
erection. © There is also a rumour afloat that Mr. H. H. Vivian is 
about to commence the construction of steel works in the neigh- 
bourhood of Swansea. There is no doubt that steel rails are just 
coming into more general use, and the branch of manufacture pro- 
mises to be one of considerable importance in time. This renders 
the success which has attended the efforts of the Ebbw Vale Com- 
pany in producing spiegeleisen the more significant,and much at- 
tention is now being directed to the spathuse ore from which it 
is made, The Ebbw Vale Company are said to have unlimited 
supplies of this ore, and samples have been obtained for trial at 
the Dowlais works, where the nianufacture of steel is also be- 
coming an important featue. S :me Cornish samples of the 
spathose ore have lately been extibited at the local metal 
markets. 

In reference to the tin plate trade, there is scarcely anything 
fresh to report. Employment continues regular at the works. 

Steam coal proprietors are duing about the usual business, and 
the chief obstruction to improvement is the insurrection in France. 
For house coals there is an average inquiry. 

The agitation in reference to the wages question was revived to 
some extent among the steam coal workers towards the latter part 
of last week. Following the example of the ironmasters who are 
also coal shippers to a large extent, the proprietors of what are 
best known as the steam coal collieries gave notice to their men 
that they intended to enforce a similar reduction. This notice 
expired last week, and a large mass meeting was held on the 
Aberaman mountain, where about 13,000 coal workers assewbled. 
After discussing the question in English and Welsh the men agreed 
to return to work for the present month, but expressed an inten- 
tion to strike if the reduction exceeds 5 per cent. A lower scale 
of wages is usually paid at the collieries connected with the iron- 
works, which places the steam coal colliery proprietors at a con- 
siderable disadvantage in competing for foreign contracts with 
the ironmasters, and it is clear that they are perfectly justified in 
taking the step they have, seeing that that disadvantage was in- 
creased by the reduction at the ironworks. 

Another mass meeting of the colliers of the Merthyr and Aber- 
dare districts has also been held to consider the advisability of 
joining themselves with the Amalgamated Association of Miners. 
Several speakers in English and Welsh urged this step, and it was 
resolved that all those present at the meeting should join the 
association without delay, and that new lodges should be formed 
in various parts of the district. It was also strongly urged that 
when three-fourths of the miners of the district had joined, none but 
‘‘union” men should be allowed to go down the pits. 

The inquiry into the explosion at the Victoria, No. 1 pit, by 
which nineteen lives were lost, has just been concluded. After all 
the witnesses had been exawined, Mr. Lionel Brough, Government 
Inspector of Mines for the district, said the disaster was one ex- 
tremely difficult of solution, but he concluded with confidence 
that the explosion was the result of a naked light being carried 
heedlessly into a stall worked by Joseph Gallop, and the only one 
worked by a locked safety lamp, in that partof the pit. That was 
amournfulinstance of the danger of using mixed lights in collieries. 
Proper means had not been adopted to bring air to the face of the 
stall in question before the oan. The jury after a long con- 
sultation returned a verdict, that the late explosion at the No, 1 
pit was purely accidental, but they strongly recommended that in 
future when any spouthole had to be made, it should be at once 
executed for the safety of human life. 

The new section of the Rhymney Railway from Cardiff to 
Caerphilly was opened for p traffic on Saturday last. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our. own Correspondent.) 

TRADE AT THE HARTLEPOOLS—NORTHERN RAILWAY GOSSIP— 
CULIFFORD’S ForT—MIDLAND AND GREAT NORTHERN RaILWays 
Competition for coal traffic— DANISH STEAM NAVIGATION— NORTH 
or ENGLAND MrninG INstrTUTE— MEeRSEY Docks AND HaRBour 
BoarpD—BATHS AND WASHHOUSES AT LIVERPUOL—STATE OF 
TRADE: South Yorkshire: Sheflield—THeE LiverPooL Poty- 
TECHNIC SOCIETY AND STEAM BOILER EXPLOSIONS—THE CUMBER- 
LAND IRON TRADE—SHIPBUILDING ON THE WEAR— MARINE 
ENGINE BUILDING IN THE NORTH—STATE OF TRADE AT LEEDS. 

A FAIR amount of business is doing in the rolling mills, the ship- 

building yards, and the other industrial establishments of the 

Hartlepools. 

The direct line of railway to Jarrow vid Pelaw Main is nearly 
completed, and is expected to be opened for traffic in the course of 
the summer. The Ferry Hill branch of the Team Valleyline will 
also be completed this year. 

It is reported that the Board of Ordnance contemplate the 
abandonment of Clifford’s Fort as being useless for the detence of 
the eastuary of the Tyne. It is also stated that the site of the 
fort will be devoted to iron shipbuilding —— 

A bitter antagonism between the Midland and the Great 
Northern railways in reference to the carriage of coal going to 
London has had the effeet of bringing down the Midland rate to 
3s. 3d. per ton, and the Great Northern rate to 2s. 11d. per ton 
less than it was up to Jan. 14th. The two companies are now 
losing between them through this foolish dispute at the rate of 
£320,000 per annum. 

Some fine Danish iron steamers have been taking in cargoes on 
the Tyne. It is remarked that Danish steam shipping enterprise 
is extending its operations. 

The monthly meeting of the North of England Mining Institute 
was held on Saturday at Newcastle. A report was presented 
as to the state of the buildiug fund for the Woud Memoria! Hall. 
The present deficiency was stated to be about £400. Some dis- 
cussion took place as to the results of certain experiments which 
had been made for testing the 5! of drilled and punched 








boiler plates, Itjwas intimated that trials had been made with 
plates manufactured by Messrs. Joicey, of the Forth Banks, and 
that both the plates operated upon gave way at 18tonsstrain. It 
<r to make some additional experiments with plates to be 
tested separately, 

At the last meeting of the Mersey Docks and Harbour Board it 
was resolved that permission should be granted to the Pacific 
Steam Navigation Company to erect iron gates at each end of the 
berth occupied by them at the south side of the Morpeth dock, the 
gates to be left open whenever the quay could not be approached 
through the shed. 

The Liverpool Water Committee has resolved to recommend the 
Town Council to borrow upon the security of the borough fund 
£40,000 for the erection of a number of additional baths and wash- 
houses. The baths already erected by the Council leave some 
profit, but the washhouses entail a loss, 

The South Yorkshire iron works are steadily employed. The 
Bessemer steel works are very busy ; an establishment at Penistone 
turned out in one week 512 tons. 

The demand for locomotives, springs, wheels, and railway 
materiél continues very large at Sheffield. The malleable iron 
works are also doing a good business, and submarine and land 
telegraphic construction and maintenance keeps the wire mills 
busy. Considerable activity is still displayed at Sheffield in the 
manufacture of armour plates. 

The Liverpool Polytechnic Society has published a memorial 
to Mr. Hick, M.P., chairman of a select parliamentary com- 
mittee on ‘Steam Boiler Explosions.” ‘The memorial observes :— 
“* A plan which has been proposed is that while the Government 
should enforce inspection, it should not undertake that duty itself 
but entrust it to certain authorised boards appointed by the steam 
users themselves, who practically represent the public. On this 
plan the country would be mapped out into a given number of 
districts wit one board appointed to each. ‘hus the entire 
country would be covered, and the boards, though each working in 
its own district, would form tcgether a national series and one 
complete whole. To promote unity in these boards it is proposed 
that an annual conference should be held, composed of deputies 
from each district. This ey we consider more likely to meet the 
requirements of the cuse than any other which has come under our 
notice. The inspection would be evforced by the Government to 
insure its adoption, but it would be administered by the steam 
users, which we think would be more geverally acceptable ; while 
from the district boards being linked together into one national 
system contradictions would be avoided, aud from the work being 
undertaken not for profit but in discharge of a public duty the 
purity of the inspection wou!d be secured.” 

The Maryport Hematite Lrou Ore Company has three furnaces 
engaged in the production of Bessemer, while a fourth is being 
used for the production of iron for foundry purposes, The Solway 
Hematite Company has two furnaces now in blast, and the direc- 
tors have decided to proceed at once with the building of two more. 
The promoters of new iron works near Workington have decided 
to select a plot of ground at Salter Beck, close to the sea shore 
between Harrington and Workington, as a site for the erection of 
three furnaces which they propose to build. The promoters will 
in future be known as the Moss Bay Hematite Iron Company. 
The Workington Hematite Company has four furnaces in blast ; 
the directors are about to put down a new engine, and in two 
months they will probably blow in a fifth furnace. The West 
Cumberland Hematite Iron Company has now the whole of its 
furnaces, fivein number, in blast; the construction by the company’s 
new works for the manufacture of steel rails is proceeding rapidly. 
The works of the Lonsdale Hematite Company at Whitehaven 
are being pushed forward as fast as possible. The whole of Messrs. 
Bain, Blair, and Patterson’s furnaces at Harrington are in blast. 
A foundry which Mr. Milburne is building near the Workingvon 
Railway station is being completed as rapidly as possible. 

From a return as to the number of vessels building on the Wear 
at the close of March it appears that at that date there were 
eighty-eight vessels altogether on the stocks ; of the vessels building, 
seventy-one were of iron, one of wood and iron, and only sixteen 
ped wood. Of the seventy-one iron vessels one was only a sailing 
ship. 

Marine engine builders in the North-eastern district continue 
actively at work. The shipbuilders of the same district are also 
well employed. 

The Leeds Chamber of C ce in reporting upon the iron, 
machine, and engineer tool trades of that town and district 
observes:—‘‘ The iron trade continues brisk, and the makers are 
fully employed. Some considerable orders have been received 
for flax machinery, and the makers are busier than for some time 
past. The engineer tool trade continues to improve, and the 
makers are generally well employed. The locomotive and rail- 
way plant manufacturers are busy.” 
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BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
“ By a thorough knowledge of the natural laws which govern the 
rations of digestion and nutrition, avd by a careful application 
of the fine properties of well selected cocoa, Mr, Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.” — Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London, [Apvrt.] 
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COAL PIT EXPLOSIONS IN SOUTH WALES. 
No. IL. 


Tue important coal-field of South Wales, roughly esti- | 


mated as composed of 9374 miles, or 600,000 acres, and 
containing 30,000,000,000 tops of good workable coal, has 
been the scene of some of the most disastrous explosions 
recorded in the mining enterprise of the country. ‘The 
principal of these have occurred in the sea coal districts of 
the Rhondda Vawr and Vach, and of the Aberdare 
valleys. Sea-coul mining to anything of extent only dates 
from about the year 1836, when the Messrs. Wayne, of 
Aberdare, entered into contract with a London merchant, 
stated by Mr. Adams, of Cardiff, to have been Edmund 
Wood, to supply them with two boat loads, or 40 tons 
perday. ‘Lhe late Mr. Thomas Wayne told us_ personally 
some years age that he sent a small parcel to London on 
speculation, and it was so well received that an agent was 
commissioned to visit Aberdare, and make arrangements 
for a regular supply. This venture of the Waynes led to 
the development of the sea-coal in the Aberdare Valley, 
and in the course of a few years changed an insignificant 
mountain village into a thriving town. 

Properly, theexistenceand value of sea-coal were first deter- 
mined in the Merthyr Valley by the Thomas family of Waun 
Wyllt. Thedeep valleys of thecoal measures aided materially 
in the safe working of coal for a Jong time, but gradually 
blended with accidents from “ falls,” &c., we began to hear of 
explosions. Old colliers tell us that in the early workings 
of the Plymouth collieries it was a common occurrence to 
have a “fire” every Monday morning. The science of 
ventilation was not then developed into anything like the 
state it now is; nor, we imagine, was inspection by viewer 
or fireman of much account, otherwise the collection of 
gas during the non-working of the colliery on Sunday 
would not have been allowed to tell periodically of its 
power by the Monday’s explosion. These old colliers, and 
even some thoroughly able viewersof the present day, speak 
of the safety lamp as the cause of most of the great explo- 
sions. When only the moderate candle was used the accu- 
mulation of gas rarely became more than a “ capful,” and 
the explosion was limited to the injury of one or two men 
who had been careless or imprudent. This theory has 
bad practical illustration during the present year in some 
of the Plymouth collieries. In those where safety lamps 
had been invariably used, the naked candle is now taken 
regularly. Mr. Howells and Mr. Smith first saw to the 
arrangement of an improved ventilation, and then enjoining 
caution and pointing out certain wise rules to be implicitly 
obeyed, permitted the use of the naked light. The result 
hitherto has been one man slightly burnt through his own 
neglect. Failure of the fireman in his duties, and the use 
of the safety lamp, might in this case have led to a serious 
calamity. 

In the course of the Ebbw Vale explosion of February 
the use of the naked light was, beyond a doubt, the great 
cause of the death of nineteen men. The occurrence of a 
fall driving out a great quantity of gas into the workings 
laid the “ mine,” and the use by hauliers and others near 
the fall of naked Jights completed the catastrophe. Thus, 
then, we see that no rule of guidance can be dogmatically 
laid down. With or without the use of the safety lamp 
explosions occur, and will, we unhesitatingly aver, until 
radical changes take place, the chief being greater expendi- 
ture of capital in the laying out of a coal mine, and more 
cautious and intelligent working shown by the colliers. 
Mr. Heppell, who managed the collieries of the late Mr. 
Anthony Hill with great immunity from serious accident, 
always insisted upon a roadway that should permit of 
ample space between the trams and the sides. We have 
heard of roadways so narrow that the trains took up all 
= space, and in these the ventilation was invariably 

A wide shaft has also proved a good safeguard. Gethin 
is a model in this respect, and now that the ordinary flues 
are supplemented by a fan, both being used when neces- 
sary, this colliery, notorious for two great tragedies, is at 
present ove of the safest in the district. In one of the 
great explosions of the Aberdare Valley it was found that 
two pits were worked by one air shaft, and no doubt this 
was the pe 37 cause of an explosion. One of the 
Rhondda pits visited by us lately appears a model of some 
of the northern coal workings ; the shaft is narrow, it is 
worked by one cage, the output is large, and the resulé 
clear enough to the practical eye is that the ventilation 
must be imperfect. 

Another fruitful cause of explosions is to be found in 
the ignorance and thoughtlessness of the men. In the coal 
workings connected with Jarge ironworks of Cyfarthfa, 
Plymouth, and Dowlais, explosions are comparatively rare. 
The men are oJd residents, many of them working in the 
same pits from their boyhood. They are, in comparison 
with sea-coal colliers, more sober and thoughtful. ‘They 
have an interest in the community of which they are 
members ; some are deacons of their chapels, others are 
owners of houses and managers connected with societies, 
co-operative and the like, and, as a rule, they are natives of 
the place or of the Welsh counties, Amongst the 
colliers, on the contrary, we find great numbers of men who 
a short time before were agricultural labourers from Somer- 
setshire and Gloucestershire. Ferndale, previous to the 
great a was the resort of the young and unsettled 
colliers from all parts, a place of refuge—a veritable Patmos 
from the bailiff. If a young man was crossed in love, or 
fell into debt, or did anything which made his remaining 
in his old quarters unsafe or disagreeable, he went to Fern- 
dale, Amongst these, and English, and even Irish work- 
men, there was no unity. The price for coal cutting was 

d ; when more tempting offers came they shouldered 
their mandrils and disappeared. Amongst such a class, 
common in the Aberdare and Rhondda districts, strikes and 
tumults were frequent, and explosions have been, alas ! 
common also, In the Glamorganshire district great ex- 
plosions date from 1846, and the first of any note was that 
of Upper Duffryn, when forty lives were sacriticed. In 1849 
the terrible one of Lletty Shenkin took place, destroying 


fifty-two lives. In 1850, ere the neighbourhood re- 
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covered from this disaster the explosion of Middle Duffryn 
| occurred, and by this thirteen lives were lost. 

Inteuse alarm amongst the men and great anxiety 
amongst the coalowners were aroused when in May, 1852, 
only two years after, the same colliery was visited by another 
and still more disastrous calamity, sixty-five lives being 
lost to the community. Subsequent and still more awful 
explosions occurred, a list of which we give, enabled to do 
so by the courtesy of the coroner for the northern district 
of Glamorgan:— 





Lives lost. 
1852. October .. -. Cyfartha a un 2 
1853. Februury.. .«. +. Blaengwaur.. .. .. 2 
July ..  o- Ffosyfrane .. 2 
September +» Dietty Shenkin .. 4 
} 1854. January .. -. Cyfarthfa oe 3 
| 1855. April.. . Aberaman .. 5 
isit. February... .. .. Ysguborwen 3 
March .. oc o Werfa .. .. 2 
July 2. oe «+ e¢ Abercwmbey - 2 
July .. oo -. - Commer -1l4 
1857. March oo WOU. oc .- - 4 
1858. February.. .. ~. Lower Duffryn .. - 19 
March .. «. «- Aberaman .. - 2 
= oe - Bryndu.. .. 12 
November +. Ysguborwen.. 3 
1859. — -- Plymouth 2 
1860, -— . Cwmpennar .. -u4 
1861. March -» e+ Blaengwaur.. 13 
1862. February.. .. .. Gethin .. .. .. 47 
— August .. .. .. Lietty Shenkin .. 4 
1563, March +» «o Abernantygroes .. 1 
1864. March «» Plymouth ov. O6..<0 eo B 
— August oo MUBUREMBE 2c os 0 oe oe 8 
1865. December » eo Gethin... .. .. «- of o- Sf 
1867. November .. .. Ferndale o - oe oe cate 
1869. Jume.. .. os oe _ ae ou jee “os ee 
1871. February.. .. .- Pemtre .. .c «+ oc of oe 
A glance at our table will show that if explosions are 
Jessened in frequency they are more disastrous than 


formerly. From December, 1865, to February of the pre- 
set year, four great explosions have occurred at the cost 
of 309 lives; the whole records of coal mivers in South 
Wales fail to yield a parallel case. Taking the range 
from 1849 to the present, it will be seen that no 
month is exempt, but some months are more 
fatal than other. Thus: 1 only occurred in a 
January ; 5 in February ; 6 in March ; 1 in April ; 1 in 
May ; lin June ; 3 in July ; 3 in August ; 1 in Septem- 
ber ; 1 in October ; 4in November ; 2 in December. The 
periods of greatest fog, cold, and heat, November, March, 
July, and August, are thus the most fatal months. In 
November heavy fogs abound in the coal valleys, in 
March the temperature is not unfrequently affected by 
violent storms ; in July and August the heat is often very 
great in the valleys, and even in the mountains, We were 
in the neighbourhood of Ferndale in August, 1869, and 
never experienced so intense a heat. It was barely endur- 
able on the hill top, but by the shaft, combined with the 
usual pit smoke, odour of coal tar, &c. &c., was such as to 
drive one away quickly to cooler shades. 

Our tables point out specially the coal pits, which may 
be characterised as most dangerous. Lletty Shenkin in 
the Aberdare Valley has cost 60 lives by various great ex- 
plosions. The Upper, Lower, and Middle Duffryn pits 
137 lives ; Cymmer, 114 ; Gethin, 81 ; and Ferndale, 235. 
We commend these facts to the attention of the scientific 
world, and in our next article on the coal pits of the 
Rhondda Valley and others, will?describe the admirable 
method adopted in some of the workings, which, up to the 
present date, renders them free from such great calamities 
as those of Ferndale and Cymmer. 





LITERATURE. 


Metallography as a Separate Science ; or, the Students’ Handbook 
of Metals. Designed as an elementary work for the use of 
schools and science classes, and consisting of notes on fifty- 
five metals, their various properties, their history, the locali- 
ties in which they are found, and the principal uses to which 
they are applied. By T. A. Bryra, M.A., Ph.D., &c. London : 
Longman. 1871. 

TueseE notes, Dr. Blyth tells us in his preface, were not 

originally intended for publication, but were merely 

designed for his own private use. He carefully revised 
them, however, and has issued them with a dedication to 
the Geological Society of Edinburgh. 

This appears to be the first occasion on which Dr. Blyth 
has come before the public as a writer on science. Hi 
literary labours, so this book would show, have hitherto 
been confined to the production of guide books and direc- 
tories of the town of Bedford and biographies of its 
departed worthies. The present work, which the reader 
would expect from the title to bea systematic record of 
facts derived from the study of the phenomena of nature, 
is a hastily-made compilation of the leading properties, 
physical and chemical, of the metals that are to be found 
in every text book, interspersed with texts of Scripture, 
improving moral and religious lessons by the author him- 
self, and quotations from the poets sometimes a page in 
length. As to the advisability of producing works of this 
kind we shall say nothing ; such books are very numerous, 
and are written by thoughtful men, and though they must 
from their very number successfully address themselves to 
a circle of readers, and attain the end aimed at, they accord 
as a rule in displaying a most lamentable ignorance of 
science. The present book is no exception. e writer 
commences with a list of the metals, the equivalents of 
some of which are erroneous, whilst the names of their 
discoverers are infseveral instances incorrectly given, in one 
case so incorrectly that few will recognise the name. On 
the next page we are startled with the announcement that 
ae" carbon is capable of crystallisation, though not by art. 

e feel for those unlucky people still doomed to use iron 
forks, for Dr. Blyth tells us :—“The metals are without 
taste ; yet some (tin and iron, for examples) havea singular 
and disagreeable flavour.” The next line tells us that 
nickel is found in nature perfectly pure, or free from any 
foreign substance. It will be news to mineralogists that 
turquoise is crystallised and corundum a precious stone. 
Antimony, we are told, tarnishes in the air ; while pewter 
is an alloy of this metal with tin, and antimony is used in 
the manufacture of small shot. Arsenic has two sulphides, 
and its protoxide, by which is meant arsenious acid, crys- 
tallises in tetrahedrons and is very readily soluble in water. 














Under the head Barium we find such loose statements as 
this :—“ The protoxide of barium, barytes, or baryta, is 
very abundant in nature ; it is usually found mixed with 
carbon or sulphur, forming the veinstone in several lead 
mines.” And weare further told that baryta is known from 
other earths by tinging flame yellow, and is made use of by 
artists as a most excellent water colour. Bismuth crys- 
tallises in cubes, and tutty consists of 54:4 per cent. of 





i copper and 45°6 cadmium. Calcium is white, avd burns im- 


mediately it is exposed to the atmosphere. Chromium 
forms a brown oxide, which Dr. Blyth calls a deutoxide, 
and titanium resembles copper in hue. Of indium we learn 
that “up to the present time its atomic weight and the 
composition of its salts have not been determined.” We 
would remind Dr. Blyth that both have been done most 
effectually, and that three years since Meyer published a 
pamphlet of sixty pages on the scientific histury of this 
metal, 

Graphite is carburet of iron, and of the manufacture of 
cast iron we are told :—“ The ore of iron is fused in large 
furnaces and made to flow into moulds of sand ; it is then 
termed cast iron. . In this state it may be either 
white, grey (or mottled), or black, according as it contains a 
larger proportion of carbon, an equal amount of carbon and 
oxygen, or a larger amount of oxygen.” “ Magnesium,” 
again, “is prepared only as a chemical curiosity, for it 1s 
put to no use iu the arts,” and the only explanation we get 
of the origin of meteorites is that “ it is believed by many 
that they are ejected from a volcano in the moon.” Under 
Platinum, we find the amazing statement that a nugget of 
this metal which Humboldt gave the King of Prussia, and 
which was larger than a pigeon’s egg, weighed—rather more 
than one grain. Charcoal is an oxide of carbon, and 
strontia is “a grey, poisonous, alkaline earth, resembling 
baryta (but is not poisonous).” We shall conclude our 
notice of this very useless and ill-conceived book by giving 
chemists a specimen of the class poetry (?) it contains. 
After learning that “ potassium is lighter than any known 
liquid,” we are told :— 

When thrown upon water this metal ignites, 

And leaps o’er its surface with violet ting’d lights ; 
Or, if upon ice this substance you cast, 

It will melt by degrees and be dissolved at last. 

To the notes is appended a glossary of some of the most 
important technicalities used in science. is is of as 
unsatisfactory a character as the body of the work itself. 





The Sudent’s Guide to the Practice of Measuring and Valuing 
Artificers’ Works; containing Directions for taking Dimensions, 
Abstracting the same, and bringing the Quantities into Bill; 
with Tables of Constant for Valuation of Labour. Originall 
edited by Epwarp Dosson, Architect. New Edition, wi 
additions of mensuration and construction, and several use- 
ful tables for facilitating calculations and measurements. By 
Kk. Wrnpuam Tarn, M.A., Architect. London: Lockwoop 
and Co, 187]. 

A work of this description has long been wanted in the 
architectural profession. It combines instruction and in- 
formation, with the advantage of tables for ready reckon- 
ing. From the manner in which these are calculated, it is 
evident that the author does not consider that the decimal 
system is likely to become popular among architects and 
builders. 1n spite of the many years that have elapsed 
since the question of a change in our currency, weights, 
and measures, has been antel, scarcely anything has been 
accomplished in the matter. It is true that some of the 
statistical reports, emanating from Government authority, 
are based, so far as the arithmetical results are concerned, 
upon the decimal principle, and also that a few engineers of 
the new school employ that method of calculation in their 
offices, yet little or nothing has been done to impart a 
national character to the change. For years and years to 
come people will continue to adhere to the yard, the foot, 
and the inch, the shilling and the penny, the pound and 
the hundredweight, the peck and the bushel, and the pint 
and the gallon. We do not quite agree with Mr. Tarn re- 
specting the use he makes of some of the tables published 
in his volume. Asa rule, tables. except such as are com- 
piled for saving the time and avoiding chances of error that 
may probably occur in lengthened and laborious calculation 
are better avoided by the student. He should square an 
cube all ordinary dimensions by arithmetic, and never have 
recourse to tables for operations of a nature so simple. 
The habit of constantly referring to tables for the solution 
of every trifling arithmetical calculation is ruinous toa 
young man. Oneof the principal objects he should do all 
in his power to attain, isto be what is termed quick at 
figures. He will never acquire this facility if he has at 
his right hand a book of tables to which he turns for the 
squaring or cubing fof every quantity that presents itself. 
It _is well known that any one moderately quick at figures 
will square or cube any dimensions of ordivary magnitude 
quicker than he will turn up the result in a book of 
tables.. These remarks of ours do not apply to all descrip- 
tions of tables, but are merely intended to point out that 
there is a ditference in the use of aids to calculations and 
in the abuse of them. 

In Chapter III. the reader will find all the information 
relating to the exterior, or “ carcass,” of buildings exceed- 
ingly well arranged and collected. In the measure- 
ment of brickwork there is difference in the practice 
of the engineer and architect. The former invariably 
adopts the cube yard as the basis, the latter the standard 
rod, except in cases where the walls are very thick, when 
the same unit is used as is adopted in the collateral pro- 
fession. The subjects of carpentry and joinery, and all 
that relates to the timber and woodwork of a house, are 
fairly well treated in the succeeding chapter, short and 
concise rules being giveri for determining the s of 
beams, pillars, rafters, and the various members of trusses 
composing the ordinary forms of roofs. It may be ob- 
served here that in practice it is usual to neglect the 
weight of the parts of the trusses themselves in estimating 
the forces inducing strain upon them. 

We recommend the student and the young prac- 
titioner to pay especial attention to the portion of 
the volume ing of 
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tion of measurement to be made, and taxes the 
patience of an inexperienced person to the utmost. There 
is more work in it than in brickwork and carpentry put 
together, and it requires a thorough knowledge of detail 
before it can be mastered. The acquaintance on the part | 
of the architect and builder with this branch of measure- 
ment is a sure test of his value as a practical man, 
as the information is only to be acquired by actual 
superintendence of work and familiarity with the methods 
employed by the workmen in executing it. 

Under the title “ Masonry” the various descrip- 
tions of wall building are enumerated, and the manner 
in which each is measured described. Our author 
remarks of uncoursed rubble walling: “This kind of 
walling is measured either by the superticial yard, 
describing the thickness, and whether hammer dressed 
or otherwise finished or dressed on the face; or else 
the walling is taken by the cubic yard, and the work to 
the face by the superficial yard.” We fancy the latter 
method is that usually adopted. Frequently the only 
stones which are dressed are those constituting the quoins 
of the building. Where good sized stones can be procured, 
nothing can beat rubble work for strength and an appear- 
ance of general solidity and durability. Where rubble 
backing is faced with ashlar work, the only precaution to 
be taken is that the face work should bond well into the 
backing; it should be part and parcel of it, and nota 
veneer, 

In treating of cast iron beams, the correct form 
is described in the text, but not indicated properly by the 
sign used. Instead of being alluded to as the “ tee form of 
section,” the shape should have been that of a double- 
headed rail, with the lower flange considerably broader 
than the upper, and containing six times its sectional area. 
The form shown is identical with that used by Tredgold, 
long before the true proportions for cast iron beams were 
arrived at by the experiments and scientific researches of 
the late Mr, Eaton Hodgkinson. Our author is not quite 
correct when he remarks, “In order that a beam whose 
lower flange has the same width throughout may be of 
uniform strength in every part, the height should vary so 
as form an ellipse, having its greatest height in the centre.” 
The curve that should be given to the upper flange of a 
beam when the sectional area of the lower flange is constant, 
will depend upon the manner in which the load is applied. 
The true curve for a beam in the position of the oie of 
a bridge, in which it is subjected to the effects of a static 
and dynamical load, is one between an ellipse and a 
parabola. The latter is the curve for a beam uniformly 
loaded. Instead of putting the weight of cast iron per 
cubic foot at 444 lb., the readiest way in practice is to take 
it at 4 cwt., or 0'2 tons. The weight allowed in specifica- 
tions is generally 450 lb. per cubic foot. Passing on to 
“wrought iron,” the resistance to crushing is given at 
16 tons per square inch, which is a safe limit for iron of a 
fair quality. But the same cannot be said for the figure at 
which the tensile resistance is put. For iron of the same 
quality 20 tons per square inch would be the correct strain, 
that of 24 tons is much too high. With respect to wrought 
iron built-up girders Mr. Tarn observes : “ The area of the 
top flange should be half as much again as that of the lower 
flange.” This rule he obviously deduces from the propor- 
tion he has allotted above to the compressive and tensile re- 
sistances of the metal. But it is nevertheless inaccurate. In 
practice, when the examples of construction are small, no 
difference is made in the sectional area of the upper and 
lower flanges respectively, as it is assumed that the rivet 
holes do not weaken the upper flanges, so that the gross 
area of the upper flange is taken as equal incompressive to 
the net area of the lower intension, When the girder 
assumes large dimensions the areas are duly proportioned, 
but the ratio never approaches to so large an amount as 
3to2, The last chapter of this useful and valuable 
treatise is devoted to the important subjects of warming, 
ventilating, and lighting buildings. The few pages that 
treat upon “measurement of the obstruction of ancient 
lights” are particularly worthy of attention, as frequent 
litigation has ensued in the attempt to determine those 
“lights” which may be obstructed by an adjoining pro- 
prietor or those which may not. Probably there is scarcely 
a new warehouse or large building erected in the metro- 
polis without giving rise to this question in some shape or 
another, and as a rule very little is known in the profession 
about it. A series of well executed plates is attached to the 
volume, but we confess we should have expected to see the 
sash of a window 8ft. 6in. by 4ft. 2in. with four panes 
instead of twelve. Mr. Tarn’s work is one well fitted to 
be of great use to all members of the architectural 
profession in particular, and is deserving of a place in the 
library of any one interested in building operations. The 
task of reference is greatly facilitated by an index as well 
as a table of contents, and the publishers have fully per- 
formed their part in the genera] get-up of the volume. 





THE IRON AND STEEL INSTITUTE. 
(Continued from page 210.) 

THERE was no doubt (continued Professor Roscoe) that 
variations in the percentage of carbon must occur, even were 
it possible to hit the point of decarbonisation. As a general 
rule, a better steel was produced when the vm = were 
kept uniform in working with the unaided eye. jut even 
under the most favourable conditions of uniform charges ex- 
ceptional and different blows would occur. There were = 
inequalities in the blows needed for decarbonisation, th 
as regarded temperature and duration. It was pony 
said by the workmen that no two blows were exactly alike. 
It must be admitted that we were only in the infancy 


difficulties were somewhat different. Here there was probably 
used a more uniform ore than the highly manganesed ores of the 
Continent, and hence the spectroscope might be less useful here 
than on the Continent. At any rate it had not been so largely 
adopted here as abroad, and the reason was that no advantage had 
been seen in the employment of a more delicate test than the un- 
aided eye of the workmen. As to the third question, whether it 
was possible by means of spectrum analysis to stop the blow at the 
right point, he was glad to be able to give some information of in- 
terest, and he believed of importance, which had just been placed 
in his hands by a gentleman whose name they were all well ac- 
quainted with, and whom he was proud to be able to number 
amongst his pupils. That gentleman was Mr. Snelus; and there 
was no doubt that they would hear a good deal more of him before 
long. He had put into his (Dr. Roscoe’s) hands the results of a 
series of experiments which proved what appeared to be a very im- 
portant point, and that was, that not only could he find the point 
of decarbonisation more accurately by means of a spectroscope, 
but he found it possible during the course of the blow to predict 
how long the blow would be. For instance, in the middle of the 
blow he could predict that the blow would last, say, eighteen 
minutes, and he had found that it actually had lasted that time. 
Twentv experiments of this sort had been made at Dowlais and 
Ebbw Vale, and the lengthof the blowhad been predicted with cer- 
tainty. They would all of them at once see the importance of this 
observation, because if it enabled the operator to tell at what point 
the blow would cease, it would also enable him to stop three or 
four minutes before the time, and it only remained therefore to 
know whether the steel after having been partially blown, as was 
the case in Sweden, was in a fit state to be used, and whether the 
last two or three minutes of the blow did not in some way or other 
alter the quality of the steel, besides getting rid of the carbon. If, 
for instance, in the last vortions of the blow a large quantity of 
silicon was got rid of, supposing the blow were stopped three 
minutes before its natural end there would be produced a steel con- 
taining large quantities of silicon. These results were quite new, 
and of course they would have to be worked out, but Mr. Snelus 
might be congratulated on his very interesting observations. He 
(the lecturer) had that day received a note from Mr. Bragg, of 
the Atlas Works, in which the writer stated that they daily used 
the spectroscope at these works in determining the point of disap- 
pearance of the carbon, and they were to a certain extent satisfied 
with the result. Some persons were very anxious that the spectro- 
scope should doeverything, or atanyrate more thanturned out to 
be possible, and they pehaps would say, ‘*We are very much 
obliged to you for coming here and telling us how to find 
the point of decarbonisation, but we can do that for ourselves 
very well; but we shall be very much obliged if you can tell us 
about the phosphorus and about the silicon.” He (the lecturer) 
would be very glad to do so if he could. He would, 
however, endeavour to give his reasons why he believed it was not 
possible to deal with the phosphorus and silicon by means of the 
spectroscope. From what he said they would observe that it was 
necessary that the substance should be present in the state of 
glowing gas. If it was present in the form of a liquid or a solid 
it would not give any distinct spectrum. As to silicon, it was 
excessively difficult to get it into the state of gas, and all attempts 
at determining its spectrum had been in vain. The moment silicon 
boiled it formed the white oxide called silica, and this white oxide, 
though it might be noted by the heat of the oxyhydrogen flame, 
would not be volatilised, and this, in his opinion was the reason 
why at the commencement of the blow there was a continuous 
spectrum, and why during the whole of the blow there was a more 
or less continuous one. With regard to phosphorus it is quite 
time that ‘its spectrum could be obtained. That spectrum con- 
sisted of three bright green hues. He believed that the reason 
why the spectrum of phosphorus was not visible in the Bessemer 
flame was avery g' one, namely, that there was scarcely any 
phosphorus present. Although the spectroscope could tell nothing 
about phosphorus, he had no doubt that it would in time come to 
be much more largely employed than at present, and that it would 
be able 'to indicate, as was originally hoped, when to finish the 
blow. The lecturer concluded by stating that through want of 
time he should he compelled to omit a,portion of the remarks 
he had intended to make. It remained simply for him to 
bg the audience for the kind way in which they had listened 
to him. 

The President: Gentlemen, I think it is impossible for us to 
separate without some acknowledgment to the gentleman that has 
just sat down. He has given us a lecture full of interest ; and if 
at the present moment the application of this new branch of 
science has not led to all those results that were hoped for it, at 
least it has revealed some facts to which we may hope other facts 
will be added, so that it may eventually become an instrument of 
great value in the hands of the manufacturer. In the early stages 
of so novel an apparatus as the spectroscope it is impossible to 
judge what the ultimate result may be, but when I heard from my 
friend Mr. Bragg that really useful results have been obtained at 
his works, and when we hear also that it is being practically used 
on the Continent, and when we reflect also how early in the days 
of its discovery we still are, we fmay look forward, I think, with 
confidence to the time when these scientific investigations will be 
carried into our ordi practical and daily operations. I am 
sure, gentlemen. you will have been gratified with the number of 
illustrations which the lecturer has given you on this subject. 
Indeed, if I look spectroscopically at the number of upturned 
faces before me, I must say I see in those visages no black lines 
indicating a want of appreciation of the interesting lecture we 
have heard, and see only the bright bands which evince to me 
that the intellect has been touched, and that each of you 
recognises in the lecture we have heard one of extreme interest 
for which we have to thank the lecturer. I am sure, gentlemen, 
you will - me in thanking him most cordially for the way in 
which ke given us an intellectual treat, and, I hope, laid the 
foundation of something that will be more substantial even than 
what we have attained, 

The proceedings then terminated. 





The proceedings commenced on the morning of Thursday, 
March 30th, with the mending a a paper by Mr, William Ferrie 
on “A Covered Self-coking Blast;Furnace,” the President, Mr. H. 
Bessemer, in the chair. The contents of the paper were chiefly a 
description of the work of a furnace erected at Monkland Ironworks 

toMr.Ferrie’splan. It was putin blastlast October. In this 
kind of furnace the fuel is charged in a raw state under an ordinary 
belland cone appliance. The height of the furnace is 83ft.; diameter 
at bosh 10ft.; and width at the top 12}ft. The top is closed by 
bell and cone, and the are to heaters in the usual way. 
The upper part of the below the space required for bell 
and cone, and terminating 20ft. further down, is divided into four 
compartments or retorts by vertical walls supported on arches, 
and radiating from the centre. These vertical walls and the cir- 
cumferential walls are pierced with flues, through which a portion 
of the gases taken from the top are let as far down the furnace 
interiorly as the bottom of the retorts. The gases so conducted, 
after being mixed with the necessary quantity of atmospheric air, 
which is admitted by means of gratings placed round the upper 





of the steel manufacture. If it became necessary in the 
future to make a steel in which the amount of carbon 
did not vary beyond one-tenth percent.’ they would be obliged to use 
the spectroscope. In certain cases the spectroscope has already 
»roved itself of inestimable value in new works and in works where 
ifferent ores were needed to be used. It had been most success- 
fully employed, especially on the Continent. From information 
he had just received from Gratz, he learnt that the spectroscope 
was largely used in Styria, Saxony, and Belgium, and at one place 
it appeared to be impossible to uce uniform steel until 
reaction was introduced in 1869, and from that time the steel had 
not varied more than one-fifth per cent, of carbon, In England the 


stem of the furnace, is ignited, and passes up through and round 
the flues, and is assisted in its passage by stalks attached to the 
top of the furnace. The brickwork on each side of the vertical 
walls is 9in. thick, and that between the inside of the retorts and 
flues in the circumferential walls is also 9in. The temperature in 
all the flues will range from 1500 deg. to 1700 deg. Fah. The heat 
in the brickwork forming the flues is a bright red, which, passing 
through the 9in. walls and combining with the ascending heat 
from the lower part vf the furnace, completely cokes in its 

down the four retorts or compartments, and at the same 
time and in the same way it raises the temperature of the ores and 
flux to the same degree. A hole was drilled through the wall of 





the furnace at the Monkland Works on a level with the spring of 
the arches on which the retorts partially rest, and the Testa, 
as seen through the opening, was at a bright red heat, 
and the temperature, according to Siemens’ pyrometer 6in. inside 
the lining, was at one time reading 1434 deg., and at another 
1554 deg. The gases passing out of this opening were of a pale 
colour, indicating that the fuel at that zone had parted with its 
principal gaseous components and was in a state of coke. The 
results have been most satisfactory, in regard not only to the 
saving of coal and ores, but in regard to the superior quality of 
iron produced, In the Lancashire district the quantity of coal 
required in the manufacture of a ton of No. 1 pig iron ranges 
from 50 ewt. to 52 cwt. in the furnace, wheveas in this newfurnacea 
tonof the samequality can be produced with from32 ewt. to 36cwt. 
In ores the saving will be about 24 cwt. per ton of iron. One ex- 
planation of this remarkable saving of ores is that they break into 
powder a few feet down the furnace, and are blown out at the 
furnace top. In confirmation of this the ores have been gathered 
by means of a magnet on a sloping bank behind the Monkland 
furnace, and all over the adjoining ground. Another explanation 
has been obtained by the a Dr. McAdam, professor 
of chemistry, Edinburgh, found by means of this instrument in 
the flame of a furnace at the Monkland Works, calcium, sodium, 
manganese, and iron, In a carefully conducted trial of the com- 
parative advantages which this furnace sses over the ordinary 
open top furnaces in general use throughout Scotland, undertaken 
by the Monkland Iron and Steel Company, comprising seventy-one 
shifts, compared with the like num! in an adjoining furnace, 
the same quality of materials being used in both cases, the results 
showed the immense superiority of the new furnace. The second 
trial test was undertaken by the Coltness Iron Company with 
similar results. In the working of this furnace there is no hang- 
ing of the materials, no running of burden, nor any annoyance 
with the tuyeres. The ity of action is accounted for, in a 
great measure, by the mode in which the interior of the furnace is 
constructed. In an ordinary furnace the materials charged, fre- 
quently occupy very irregular relative positions to each other, but 
in this furnace such irregularities are obviated. The utilisation of 
the gases withdrawn from the furnace is as perfect as thatattained 
at Middlesbrough and elsewhere, and in point of quantity, if not 
in quality, greater in excess than that obtained from any other 
covered furnace. The gas produced is estimated as double the 
quantity required for heating blast and raising steam at blast en- 
gine boilers. 

Letters were read from Mr. Hunter and from Mr. Wallis, analy- 
tical chemist, Glasgow, in which the writers expressed very 
favourable opinions of the benefit conferred by Mr. Ferrie’s 
invention. 

Mr. Menelaus said that for the last fourteen or fifteen weeks at 
the Dowlais Works gases had been taken off the furnaces in which 
—_—— raw a been ae. 

. Williams said he was of opinion that a very large r= 
tion of the saving of fuel was due to the Semuseelt height’ of the 
furnace, for the saving recorded in the paper was very nearly the 
same as that which was got at Middlesbrough by simply raising 
the furnace. No doubt there would be coking of the coal, but the 
same effect would be eS if the walls were not there, for the 
intervening walls only got their heat out of that which was pro- 
duced in the interior of the furnace. He was altogether puzzled 
to account for one result which the paper had alluded to, namely, 
that there was a saving of 24 cwt. of iron ore. No one could take 
out of the ore iron that was not in it, and if there was a saving of 
24 cwt. by the new process, an equivalent quantity of iron must 
have been lost before, but he did not think any such waste could 
have taken place before. He felt convinced that ultimately it 
would be found that somehow or other a mistake had been made 
with regard to the 24 cwt. The company with which he was con- 
nected had seven blast furnaces that never made anything but 
forge pig, and they worked as steadily as could be desired; there 
was no difficulty in keeping furnaces at forge pigs year after year. 
Some time ago he made an experiment on one of their furnaces 
with raw coal, Their own coal was not sufficiently strong, and 
therefore coal was brought from Staveley, and the experiments 
were successful. The furnace used rather more coal than it did coke, 
still the quantity of coal was small, and the furnaces worked well, 
with this exception, that they wereoverwhelmed with gas. Their 
arrangements were made for taking away the gas produced by Dur- 
ham coke, and when they had put in the Staveley coal there was 
such an enormous excess of gas that that of itself would have 
forced them to stop the experiments. They were obliged to let it out 
wherever they could make an opening, and after all they had an 
enormous back pressure which they could not get rid of. 

Mr. Bell said in such questions as these it was most important 
that the information given should be of an authentic character, 
and he was perfectly convinced, from the critical way in which 
the experiments had been performed both at Coltness and at 
Monkland, that the data which Mr. Ferrie had given in his paper 
could be entirely relied upon. He believed that upon no subject 
connected with iron smelting were more erroneous ideas entertain: 
by ironmasters than upon the substitution of raw coal for coke. 
The advantage of using raw coal instead of coke coal consisted 
entirely in the saving a fixed carbon. There was also a small 
saving in wages and the cost of the labour employed in coking the 
coal, If Mr. Williams’ ducts had been constructed in a proper 
manner in order to take off the resulting from the combustion 
of the Staveley coal he would have avoided the inconveniences 
which he was so unsuccessful in ing with ; but as they were 
merely formed for furnaces which 
not capable of grappling with the large quantity of gas which 
Staveley coal produced. Mr. Ferrie was the first man in Scotland 
who had shown the Scotch ironmasters how to use a tall furnace, 
so that they might be able to manufacture a ton of iron for some- 
thing like a ton of coal less than they used formerly todo. What- 
ever might be Mr. Ferrie’s — claims upon the ironmasters of 
Scotland, at all events he and those who had been acting with 
him were entitled to far more than a bare expression of gratitude; 
and whether the advantage was due to the height alone, or to the 
height in conjunction with some other improvement, it was to be 
hoped that the ironmasters of Scotland would not allow their 
gratitude to expend itself in words, for Mr. Ferrie was entitled to 
some handsome recognition on the part of those who undoubtedly 
would largely profit by that which he had done. He himself 
attributed a great deal more of the advantage to the increased 
height of the furnace than to the coking apparatus. Formerly the 
quantity of coke contained in the Scotch coal absolutely, not that 
which was obtained by means of the coking operation, was some- 
thing like 65 percent. Now, a furnace using, say, 50 owt. of raw 
coal would really be consuming something like from 31 cwt. 
to 32 cwt. of coke; and in the Mi h furnaces 
of a moderate size, before the blasts were heated to the ex- 
tent to which they have been more recently, that was 
precisely the consumption of coke. Of course, when they 
were ing forge iron they required less, but when aiming at 
a quality of iron such as that which is always aimed at in the 
Scotch something like from 30 cwt. to 32 cwt. might be 
taken as the exact equivalent of coke. Mr. Ferrie had placed an 
additional 30ft. on his blast furnace, raising it from 52ft. to 82ft. ; 
in Cleveland the furnace was raised from 48ft. to 80ft. At Monk- 
land Mr. Ferrie had reduced the consumption of his coal to 35 owt.; 
at 65 per cent. the equivalent of that in coke was 22°72 ewt., which 
in point of fact was precisely that which was used in the Uleveland 
district. When he went to examine Mr. Ferrie’s furnace he was 
most anxious to ascertain to what extent the advantage was really 
due to the combustion of gas in the flues, and so far as he could 
learn from a cursory inspection the views which Mr, Williams had 
expressed were confirmed, and he was certainly inclined to think 
that the amount of gas in the flues was ient to exercise a 
very notable influence on the work of the furnace, That hydro- 
carbons did not exist to any great extent was proved first by the 
fact that the materials were entirely incandescent ; and, secondly, 
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by the colour of the flame. Therefore, by the time that the fuel 
arrived opposite the hole undoubtedly all the bydrocarbons were 

ene. That was no more than really happened in every furnace ; 
fut in an ordinary furnace it is effected by a large consumption of 
the fuelitself. In order to get rid of all the hydrocarbons it was 
necessary in the case of the Scotch furnaces to burn 33°8 ewt. of 
coke, which of course would be saved by increasing the height of 
the furnace. 

Mr. Parry said his experience had shown him that there was a 
great loss of iron in the ordinary blast furnace. At the works 
with which he was connected it had been found that the loss in 
cash was very considerable, in consequence of the percentage esti- 
mated not coming out of the ore. The slag from white forge 
iron contained a considerable percentage of iron. 

Mr. Williams said he had not referred to white forge iron. 

Mr. Plumb thought Mr. Williams’ theory that the advantage 
of the new furnace was mainly, if not entirely, attributable to the 
increased height of the furnace, would be fully borne out. The 
benefit which Mr. Ferrie had conferred upon ironmasters was to 
show those in districts having a very tender material to work how 
they could have their furnaces as high as those at Middlesbrough. 
In Staffordshire the great difficulty was that the coke would not 
bear a very heavy burden, but the chambers in Mr. Ferrie’s plan 
would seem to get over that difficulty, and prevent so heavy a 
weight being thrown upon the tender cokes, even if the results to 
be obtained from the furnace were not altogether what the 
inventor calculated upon in regard to the saving in fuel. Still he 
had done a great service to those parts of the country where they 
had tender cokes to deal with, 

Mr. Bell said he thought he must be a bold man who refused to 
believe a thing because he could not understand it, and though the 
alleged saving in ironstone was most unaccountable, it might turn 
out to be true, He had paid particular attention to the subject, 
and‘the result was that he had invariably found that the quantit: 
of iron delivered by the furnaces exactly corresponded in pig wit 
the quantity of metallic iron analysis showed to exist in the ore, 
and no doubt mostjironmasters when .31 per cent. of [pig iron was 
obtained from ironstone when chemical analysis showed to contain 
31 per cent. But in point of fact when 30 per cent. of pig iron 
was obtained there was a considerably less quantity of real iron, 
and therefore there was an absolute loss of metallic iron. The 
only solution that for some time presented itself to his mind was, 
not, that the;analysis was incorrect, but that the specimen 
examined did not accurately represent the bulk. When he first 
saw Mr. Ferrie’s figures he was somewhat sceptical, and it was only 
on receiving the assurance from the gentlemen who conducted the 
experiments that the ironstone in each case was taken indiscri- 
minately from the mass and weighed to both furnaces before 
delivered, that the iron was equally carefully weighed, and that 
the result was an absolute saving of 2} cwt. of ironstone to the ton 
of iron, that he could at all accept it. After he received this 
assurance he desired his agents to send him an account of the yield 
of their own blast furnaces worked under three dissimilar condi- 
tions. First, the old 48ft. furnace with open top ; secondly, the 
same class of furnace with closed top; and thirdly, the present 

e furnace with closed tops. Anyone who had been at 
Middlesbrough must have seen the cloud of dust of ironstone 
which was projected from the furnace each time the coal was 
lowered down. That ry insignificant, but he thought it 

ight amount to something considerable in the course of time, 

he therefore had careful calculations made, but he was bound 

to say that that offorded no solution of the difficulty. He was 

therefore at present utterly unable to account for the increase 
obtained by Mr. Ferrie. 

Mr. Ferrie said the idea of his furnace was first suggested to 
him by the clay retorts used in gasworks. If it could be said 
that heat did not go through a common clay retort then he would 
allow that it did not go through his walls. He had collect-1 
irondust by means of a magnet at a distance of from fifty o a 
hundred yards from the furnace. 

The Chairman said, though the results obtained by Mr. Ferrie 
were in some respect very anomalous, they were so well attested by 
those persons under whose superintendence the experiments were 
made, that no choice was left but to accept as facts the statements 
in the paper. It was highly probable that one of the advantages 
was that alluded to by Mr. Plumb, for the friction caused by 
passing down the four compartments would no doubt to a great 
extent overcome the difficulty which was felt in Staffordshire, 
where the materials were of a more tender kind than in some 
—— It was due to Mr. Ferrie that the Institute should 
heartily congratulate him on the success which he had achieved, 
and wish him all the prosperity his invention entitled him to. 

Mr. Williams asked permission to bring before the meeting the 
subject of Sherman’s es process, as it had been alluded to 
in the president’s opening address. He wished to know if any 
member of the Institute could tell him what had been the result 
of the experiments which had been made. 

Mr. Menelaus said some months ago he was asked by a friend in 
London to send him a report of Mr. Sherman’s process, and he 
thereupon tried to obtain some information comeing it, but was 
told that it was intended to keep it a secret. However, he sent 
Mr. Snelus to Sheffield, where the experiments were being con- 
ducted, with instructions to watch the operations and bring back 
samples of the results. Mr. Snelus went and saw a series of fair 
and reliable experiments. Material was put into the pots, some 
of which were physicked and others treated in the ordinary way, 
and Mr. Snelus brought back samples and made an elaborate 
analysis of them, and the result was that there was no appreciable 
difference between the steel treated by the Sherman process and 
that dealt with in the ordinary way. He (Mr. Menelaus) there- 
upon wrote to his friend in London, stating that as far as his 
knowledge went there was pep by the invention. Upon hear- 
ing of this Mr. Sherman said he did not care about the chemical 
results, but he would satisfactorily prove that, mechanically, there 
was a very great improvement in the steel which had been sub- 
jected to process. Mr. Snelus went afterwards to Chatham, 
where experiments were being made by the Goverment officials 
upon other samples of steel, and the result entirely confirmed the 
chemical analysis. Mr. Sherman some time after went to Dowlais, 

% ‘Menclaus) advised him to get a patent and take it into 
the market. Some further experiments were made in the 
mddling and in the smiths’ with Giostaciy the anane sesaiie, 
e did not believe that the uantity of material that Mr. 
possibly have the chemical effect which was 
claimed for it, and he had come to the conclusion that in its pre- 
pa 
% e was ve n en’ 
of an: Snleution, buben ter 60 i ence went he was obliged 
#o endorse what Mr. Menelaus had said. Mr. Sherman had visited 
the Cleveland district, and a great number of the ironmasters of 
the district met him. He selected four furnaces, and pretended 
that his process would produce a fibrous puddle bar and a fibrous 
rolled bar afterwards, no matter what description of pig iron was 
used. The result of the experiments, however, was that the bars 
that were ex: to be brittle were brittle, while those that were 
expected to be tough were tough. Mr. Sherman himself was quite 
at his want of success. 

Mr, Bell said that he could not conceive that material which 
could be a on a five-shilling piece would produce any great 
effect on 5 cwt. of iron, There are sixty-three simple substances, 
and he had defied Mr. Sherman to put finger upon any one of 

ple or any of the secondary or ternary com- 
chance produce the results he 
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| Williams ha:! done right in bringing the watter before them. 
| The president in his address had carefully abstained from 
pronouncing uny opinion one way or another, but a certain aniount 
of prestige attached to the mentioning of any project by the presi- 
dent of the Institute, and it was therefore necessary to deal with 
such matters according to their worth. It was really a kindness 
to the inventors themselves if there really was nothing in their in- 
ventions to tell them so, 

Mr. Siemens said he had examined the steel produced by the 
Sherman process, and was unable to discover any appreciable 
diminution in the phosphorus and sulphur resulting from the ad- 
mixture of the physic. 

The Chairman said he felt indebted to Mr. Williams for afford- 
ing time and opportunity of making an explanation which had 
evidently become necessary. The accounts which bad reached him 
of the process had come from friends of Mr. Sherman, and con- 
sequently had a very bright glow about them. He had not heard 
one word about the trials which had just been alluded to, and 
therefore when he was told that such and such results had been 
obtained, and that parties were going to take licenses and make 
th ds and th ds of tons of pure iron from the very worst 
material in the country he did not feel in a position to ignore such 
—— facts, although he could not understand how it was pos- 
sible that such an effect could be produced. 

Mr. Ralph Tate next read a paper “* On the Iron Ores of Antrim.” 
The iron mines of Antrim, it stated, are found in the two extremes 
of cy formations found in the county, viz., the basalt above 
and the carboniferous limestones below. The intermediate strata 
are the upper chalk, the greensand, the lower lias, the rhoetic and 
the we od marls, and a feeble development of coal measures. The 
carboniferous rocks occupy but a small patch near Ballycastle, on 
the north, and yield inferior qualities of coal and ironstone. 
the basaltic rocks contain some proportion of iron in their essential 
composition, averaging 5 or 6 per cent. of the metal. Sometimes 
small veins and disseminated crystal of magnetite occur, and 
ferruginous clays, as yellow ochres, are not unfrequent. Chaly- 
beate springs are also found. The railway cutting at Ballypalidy, 
near Temple Patrick, exposed an extensive ochreous mass, the 
working of which was commenced by Dr. Ritchie, of Belfast, in 
1861. The percentage of iron is small, and would not repay work- 
ing if it were not for the facilities of transit to Belfast, which the 
railroad affords, and the low freight from that port. The ore, 
however, is valuable as a flux, and as affording some protection to 
the inner casing of the blast furnace, and it has been shipped to 
Glasgow for this purpose. Five years ago a cargo of ore from a 
rich deposit, interstratified among the basalts on the flanks of the 
Slievanance Mountain, was sent to England, and since that time 
numerous mines have been opened in the eastern section of the 
county, until the export of the ore has increased to 60,000 tons a 
year. In the Giant’s Causeway the iron ore does not seem to be 
of much promise, but in its neighbourhood Sir E. Macnaghtan has 
found it on his property at Ardihannan and Feigh Mountain, the 
ore from the former locality yielding 49 per cent., and from the 
latter 47°5 per cent. of metallic iron. About Carnlough and 
Genarm the average percentage of metallic iron falls as low as 
31, but at Carrickfergus, and near Belfast, the ore appears 
to be richer. The chief mining operations are carried on along the 
eastern escarpment of the tic plateau, commencing at its N.E. 
extremity. Several workings occur between Red Bay and Gurron 
Point, all of which yield ore of superior richness. Though the 
basaltic strata usually dip to the west, and therefore into the hill 
range, yet, by faults which traverse the district in generally a north 
and south direction, the iron series has been thrown up to con- 
siderable elevations above the sea level, and appear cropping out 
around the conical masses forming the more Tented ground of 
the central of the county. At Slievanance, the pisolite is 
situate 1095ft. above the sea level, and beyond the ordinary level 
of cultivation. The chief drawbacks to the gigantic development 
of this industry are the cost of surface transit, the difficulty of 
harbourage, and the royalty charges. 

The last paper read was an extremely interesting one by Mr. 
David Forbes, “‘On the Central Iron Districts of Sweden.” It 
stated that a very large proportion of the total produce of the best 
Swedish brands of charcoal, pig, and bar iron, is derived from the 
ores found in the most central parts of the country, particularly the 
provinces to the north and north-east of the great lake Venern. 
Owing, however, to the increasing scarcity of charcoal, the pro- 
duction may be said to have already attained its maximum de- 
velopment, so that the practically inexhaustible supply of iron 
ores in that district must, for the greater part, remain idle so far 
as home manufacture is concerned. The introduction of railways 
into Sweden, and the completion of the main Government line 
which traverses the country from east to west, as well as of several 
branch lines either already open or now in course of construction 
into the mineral districts, will put these immense deposits of iron 
ores into direct railway communication with the other parts of 
the world, with the Baltic, at the ports of Stockholm and Gefle, 
and with the North Sea at Gotten and Kronkan. A line of 
railway is now a to run from Kronkan to Fahlun, which 
will cut through the principal iron producing “pete of Sweden, and 
be the most direct and advantageous means of communication be- 
tween them and Western Europe. The central now in pro- 
cess of construction, will bring the deposits of iron between the 
towns of Fahlun and Frove into communication with the main 
Swedish lines of .road, so as to enable the ores to be exported to 
other countries at rates which appear likely to secure a ready 
sale for them in England, Belgium, and Germany. The iron ores 
occur as veins, very contrac in parts, but at intervals swelling 
out into great lenticular masses of nearly pure oxide of iron. The 
width of the lodes varies from a few feet to many yards. The 
ores are invariably either the magnetic or specular oxides of iron, 
or a mixture of both these in the same lode. When quite free 
from rock, as often is the case in many parts of the lodes, these 
ores contain from 70 to 72 per cent. metallic iron, and are nearly 
chemically pure oxides of iron. On the large scale, however, the 
ores may be said to contain from 40 to 68 per cent. of iron. 
Analyses of the ore found in the district show that, in the ma- 
jority of cases, the deleterious elements, sulphur and phosphorus, 
are either entirely absent, or are present in the minimum propor- 
tions known in the very finest iron ores, The total production of 
iron ores from these mines in 1863 was only 106,548 lish tons, 
but the proprietors look upon the mines merely as so many quar- 
ries, from which they can always break out as much ore in a few 
days or weeks as they can smelt down in the entire year, and the 
quantity actually extracted ann represents, therefore, only so 
much as can be smelted by the quantity of charcoal which the 
forests can yield. If the mines were worked continually duri 
the whole year with proper appliances, the getting of the ore wo’ 
not cost more than 2s. per ton on an average on the bank. 

The chairman then pro; “that the vote of thanks of this 
Institute be and is hereby given to the various authors of the 
papers that have been submitted to this meeting. 

e resolution having been unanimously agreed to, on the motion 
of Mr. Menelaus a vote of thanks was accorded to the president, 
who briefly r ded, and the ting terminated. 











SWING BRIDGE AT GREAT GRIMSBY. 

AT page 248 we illustrate a fine swing bridge now being erected 
over the old dock at Grimsby, by Messrs. Head, Wrightson, and 
Co., Teesdale Ironworks, Stockton-on-Tees, from the designs of 
Mr. Charles Sacre, M. Inst. C.E., and M.I.M.E., Manchester. 
The drawi include a foot bridge and approaches over the 
railway. e piers of the bridge are formed of screw piles 
of 2ft. and lft. Gin. diam i i 
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than elsewhere, to allow for the transverse girder. The 
central pier supporting the swinging portion of the 
briége, consists of seven cylinders, six of them being 
respectively 4{t. in diameter, placed equidistant at the angles of a 
hexagon 12ft. apart from centre to centre, and one central 
cylinder 5ft. in diameter. These piles are made in rings of 6ft. in 


depth, each ring consisting of four segments, connected by internal 
flanges and bolts. The lower edge of the bottom is sharpened, so 
that as the earth was cleared away inside, the cylinder cut its own 
way. The upper length of the outer piles is enlarged at the top 
to an outer diameter of 5ft. When a sufficient depth in the clay 
had been reached the interior of the cylinders were pumped dry, 
and a 9in. ring of brickwork in Portland cement was built up to 
within 2ft. ot the top, and, as before, these opes were filled in 
with concrete. A circular impost stone, 2ft. in thickness, and 
rojecting 1ft. clear of the iron, was then bedded firmly on the 
rickwork and concrete. 

The castings for the lower roller path are carried on cast iron 
girders, lft. Gin, deep, in the form of a boss 12in. wide, with a 
bottom flange 2ft. Gin. wide, strengthened with feathers and lin. 
metal throughout. Each girder forms the sixthfpart of a circle, 
the diameter of which is 24ft. on the centre lines of the girders. 
Holding-down bolts, 1jin. in diameter, are fitted in the impost 
stones. 

The roller path is 104in. in width, in six segments, securely 
bolted down to the girders. The rollers are twenty-five in number, 
each 1ft. Gin. mean diameter and Yin. in width, averaging 2}in. of 
metal in both rim and web. The central boss is llin. long, with 
ljin. hole for radius rod. The rim is turned to the same conical 
inclination as the roller path, that is to say, 1 in 16. 

The rollers are enclosed within two forged rings din. by 1}in., 
drilled to receive radius rods which are ljin, in diameter, having 
shoulders forged on them which fit the inner side of the ring, and 
are screwed at each end so as to take double nuts. The inner 
ends are carried in a flanged cast iron rim, bearing on the same 
pin. The centre pin is of wrought iron Sin. in diameter, keyed 
into a socket in a central casting securely bolted down to the im- 
post stone of the central pile in a similar way to the girders. 

Six radiating ribs are fixed, as will be seen by the illustrations, 
extending from the ribs to the points of the girders, and secured 
with 1}in. bolts, 

The turntable, on which the roadway girders rest, is composed 
of a central casting bored to fit the central pin and three segmental 
castings 1ft. Gin. deep on the outer rim with « flange 10}in. in 
width on the underside, bearing the rollers, the whole being bolted 
together and tightened up with steel keys. These castings have 
brackets cast to fit, and bolted on to carry the projecting portion 
of the footways and the crab-gearing for moving the bridge. The 
portions upon which the roadway girders rest have projecting lugs 
at the bearings and bolt-holes for 14in. bolts to secure the girders. 
Un the outside of the lower girders, immediately below the roller 
path, toothed segments are fixed to take the last pinion of the 
moving gear.',The segments have teeth shrouded to the pitch line, 
and extend over a sufficient portion of the circumference to cover 
any possible movement of the bridge. The main girders are 
17ft. 8in. apart from centre to centre, with cross girders suspended 
by riveting to the underside of the main girders, 28ft. long and 
12in. in depth, tapered from the middle to the ends at every 4ft. 
The depth of the main girders is 3ft. Gin. on the fixed portion of 
the bridge, and 6ft. Gin. in the centre of the movable portion, 
diminished to 3ft. Gin. at the ends. Where the main girders 
directly rest upon the caps of the screw piles they are provided 
with lugs and chipping pieces, and the girders are secured with 1jin. 
bolts through the bottom tlanges. At the other end of the movable 
portion of the bridge the ends of the fixed girders rest upon and are 
riveted to a transverse wrought iron girder, 1ft. 9in. deep, curved 
to suit the radii of the swinging ends of and carrying the pinion 
at the centre. At the extreme ends of the bridge the girders will 
rest upon cast iron bed plates, bolted on impost-stones set in the 
quay wall. The footings have open lattice work parapets of flat 
bars, 2in. by }in., riveted to T-iron, 4in. by 3in. by gin., connected 
to the cross girders by double angle irons, 2}in. by 2}in. by jin., 
running the whole length, and stiffened by upright T-iron, din. 
by 3in. by gin. at every other cross girder. The total height of 
the parapet above the planking is 3ft. 8in. A cast iron curb, Gin. 
high, above the planking, runs the whole length of the bridge 
inside the main girders, screwed down to the planking with jin. 
wood screws, leaving a width of 14ft. between centres. This 
space is divided into two roads, the wheel trams being protected 
by longitudinal wrought iron strips, din. by 4in., screwed down to 
planking, with lin. space between, and the horse walks have elm 
treads, 3ft. by 34in. by lin., laid 9in. apart, the centres being 
spiked to the planking. The flooring is of 4in. red pine, laid with 
joints open din. wide, secured to cross girders with jin. through 
bolts, fsunk flush with the upper surface of the planking, no 
single plank being less than 16ft. in length, and each plank break- 
ing joint with the other. 

The moving gear is of such purchase that two men can open 
the bridge against any ‘pressure of wind. All the parts of the 
movable portion of the bridge can be readily lubricated, and 
framed traps, and steps, give easy access to every portion of the 
turntable and centre pin. 

The supports of the foot bridge over the railway will consist of 
thirty-two cast iron columns 16ft. Gin. long, 12in. diameter at lower 
end of shaft, and 10in. diameter at the top, with caps and bases 
2ft. 3in. square. The metal fin. thick in the shaft and J}in. in caps 
and bases. Sixteen of these columns have brackets cast on the caps 
at right angles to receive the connecting pieces fastened with lin. 
bolts, and form the two end piers and the two next the railway. 
The remaining sixteen columns have brackets on one side only, 
and are placed in pairs, the distance from centre to centre being 
7ft. din. transversely. The diagonal bracing consists of lin. round 
bars, with eye ends, connected to lugs on the columns by jin. 
bolts. The bases of the columns are sunk jin. in the upper sur- 
face of Yorkshire stone blocks 4ft. by 4ft. by 2ft. 3in., placed upon 
concrete foundation. Each column is secured by four holding 
down bolts lin. in diameter, with their heads resting on cast iron 
washers sunk in the lower surface of the stone, thereby leaving 
the bed flush. 

The girders are open lattice bracing with T Iron stiffeners, the 
top members 13in. wide, and at the bottom 15hin. to carry the floor, 
with angle irons 4}in. by 3in. by }in. At intervals the girders are 
connected over the footway by arched T irons, Sin. by 3in. by }in., 
strengthened at the corners by flat bars 24in. by fin. Lamps are 
fitted at six points in the length of the bridve, and supply pipes 
led from a horizontal main bring the gas. The floor of this foot- 
bridge consists of jin. plates, 6ft. 3in. by 2ft. Gin., with joint 
strips 5in. by gin., bent to a curve of din. rise. These plates, the 
inside angle irons, and the gravel plates will be paid over with hot 
gas tar, over which a bed of concrete, 2ft. deep above the crown, 
will be laid, and this again finished by a coat of asphalt 14in., and 
granite chippings intermixed. The steps at cither end are to be of 
oak, 10in. by 24in., resting at each end on le irons 2}in. by 
2hin. by ., riveted to string plates 10in. by 4in., strengthened 
at top and bottom with A I, 24in. by 2hin. by gin., riveted at the 
upper ends to the end plates of the main girders, and bolted 
securely at the lower ab to the cast iron pillars. These pillars 
are 3ft. he above the bottom step, and are of jin. metal let into 
stone bl 3ft. by 3ft. by 1ft. Gin. The il is of wrought 
iron 4in. by lin., rounded on the upper side, and connected to the 
tops of the pillars and to the end plates of the girders with a neat 

justrade. ao secured to the irons with two 
}in. bolts at each end, sunk flush with the surface of the steps, 








and backed with lin. deal risers. The top step is curved to the 





same side-fall as the flooring, and is 34in. thick at the centre. 
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; THE LANCEFIELD GAS FURNACE. 
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Nor a little interest is just now being manifested among the 
manufacturers of the West of Scotland in reference to an im- 
proved heating furnace which has just becn patented by Mr. 
Jobn Donald, iron merchant, Glasgow. From experiments, 
extending over a considerable period, which were made in Sweden, 
where this invention was first brought out, we are enabled to 
present our readers with a series of well-ascertained and reliable 
results, It has been named *‘ The Lancefield gas furnace’ from the 
fact of the first farnace of the kind in this country having been 
built at the works of the Lancefield Forge Company, Glasgow, in 
which Mr. Donald isa partner. The peculiarities of the furnace 
are the shape of the fireplace; continuous feeding by very small 
quantities of coal at a time, and the construction of the fuunel 
a it isfed. The drawings given above may be thus ex- 
P ° 


Fig. 1 represents a heating furnace with two fireplaces adapted 
for forging purposes or heating blooms for rolling into plates. 
The consumption of fuel during twenty-four hours hasbeen found to 
be 35 ewt., producing 168 cwt. plates, with 5 per cent. waste, The 
outside casing is of boiler-plate riveted to strong angle iron at 
the top and bottom, and bound across by flat bars. 

Figs. 2 and 3 illustrate the fireplace on a larger scale. A is the 
Pe an ; B is the bridge ; C the flue; D the ashpit ; E the grate 
of cast iron in one piece, hinged on the spindle F, and is rai 
and lowered by the leverG; H the door tothe ashpit, which 
opens when the re requires to be cleaned; I is the funnel 

ugh Which the fuel is introduced, the several parts of which 
a, b, and c are bored, and turned to form an air-tight valve for the 
regulation of the blast, while d, d, are the pinching pins for raising 
or lowering the valve funnel; K the blast pipes, made of sheet- 
iron, for conveying the air into the ashpit under the grate, and at 
the same time into the er! f » regulated by the valve I 
and by the a. funnel, as already indicated. 

Fig. 4 is a double heating furnace with four fireplaces for large 
sizes of bars and rails. The coal used is 75 cwt., producing 
ewt. of iron during the twenty-four hours with 5 per cent. waste. 

The management of the furnace is exceedingly simple. Live 
coals are put onthe gratethrough the funnel. Coiiwases deadion is 
then commenced witha weak blast, and as the combustion 
the blast is increased—care being taken not to have it so strong as 
to blow the coals into the body of the furnace. The blast in the 
funnel must be regulated with regard to the blast below the grate, 
oo en eee Saae e ing in the funnel, 
and the blast is increased or di ni tar tie salto an lepers 
the part a of the funnel, and also by the valve L. When the fire 
is burning briskly the feeding should be continued very equally by 
small quantities of coal at a time. The flame at the commencement 
is dark, but it gradually becomes clearer as the temperature in- 
creases, and latterly is quite white. For the efficient working of 
the furnace not more than from 4in. to 6in. depth of fuel should be 


m 
on the grate at a time, and the body of the furnace must be kept full 


of gas. The plate ought to be cleaned in general every eight 
in the following manner. The blast is shut-off by the valve, the 
door to ash pit opened, the grate lowered, and, through the hole 


in the funnel, the walls freed from slag with an iron rod ; then 

the dooris closed, the grate elevated into position, and the feeding 

froplnes with a Me thew ~ gees gh few minutes the 

again is in order. ° ial instructions are 

requisite with regard to the coals beyond that they should be in 

Pieces of the size of walnuts, and for welding it is im- 

t that they should be free from dust, which would be carried 

nto the furnace by the blast ; soft coals are preferable, but not so 
soft as to cake. 

The advantages claimed for this furnace and the various modi- 
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| fications of it are these :—(1) Very considerable saving of fuel by 


thorough combustion on the grate, and, consequently, almost 
entire consumption of smoke. (2) By the mode of applying the 
blast an inferior quality of coal can be used—triping or riddled 
dross being quite sufficient to create a thorough welding heat. 
(3). It occupies the smallest room possible, and having, generally, 
no chimney, can be placed in an, — of the establishment. (4) 
Being entirely above ground, bom | ormed, generally, of a riveted 
iron casing, it can be shifted, if necessary, with little trouble or 
expense, or can be placed upon wheels and thus made portable. 
(5) The first cost is very much less than that of any other furnace, 
and from the simplicity of construction it is very easily managed. 
(6) The gas can be so as to produce any degree of heat 
‘or welding, puddling, bending, or setting purposes, while, from 

the position of the fireplaces, and the gas being introduced with 
pressure, the heatin the furnace is uniform throughout. (7) The 
gas escaping from the furnace can be employed in heating air 
pipes, or for raising steam by a very simple modification. Each fire- 
lace is to raise steam for at least ten horse-power. 

{s) The grate being open to the atmosphere, no explosion can 
occur ; it is also free from the duane smell so common with 
e gas furnaces, and, in the case of iron heating, the waste is 

poe to a minimum. (9) The arrangement of the fireplace 
renders it specially applicable to marine boilers, not only in re- 
spect of the saving in fuel allowing greater cargo accommodation 
on board ship, but from the capability of dispensing with much of 








| 


the cumbrous smoke funnel which occupies the deck. The mode of | 
feeding, which can be made self-acting, is very simple, and the | 


gas passing through the flues and tubes with pressure is brought 
into intimate contact with those parts of the boiler, and the full 
advantage of the heat thus obtained. The blast necessary for each 
fireplace can be had from the fan or blower used for the ventilation 
of the vessel, 





HOLLAND'S COMPOUND ENGINES. 

Atthe monthly meeting of the English Mechanic, Scientific, 
and Mechanical Society, Manchester, held on Wednesday, 
April 5th, a paper was read by Mr. Samuel Holland on a 
“Compound Engine,” an invention by the reader of the paper. 
The following diagram, &c., will explain it :—A represents one 


of the cylinders of a steam engine constructed upon the proposed | 


arrangement, placed in this instance in a vertical position. B is 
a valve for admitting steam from the boiler to the underside of 
the piston. C, D, are two valves, forming, when open, a free com- 
munication through the connecting-pipe E between the bott 
and top of the cyli . F is a steam receiver, ag | a free 
opening into the seo E. Gand Hare valves, forming, 
when open, a free comm nm between the top and bottom of 
the cylinder and the i condenser of this or of another 
with which it may work in combination. The working of 
arrangement is as follows :—Suppose the piston to be at the 
bottom of the cylinder, and steam to be admitted to the under- 
side thereof through the valve B for the whole or any portion of 
So eee stroke, when the piston arrives at the top the valve 
D, f 





be shut, and immediately are opened the two vaives C and 

, forming the communication between the bottom and top of the 
cylinder, and also with the steam receiver F ; the valve C remains 
open during a short period of time say—one-twentieth of the return or 
down stroke—sufficient to allow the steam from the underside of 
the piston to escape into the steam receiver and to the top of the 
piston, and to assume a uniform pressure therein as near as prac- 






































ticable. As soon as the valve C is shut the valve H is opened, 
forming a communication between the condenser and the under- 
side of the piston for the period of the down stroke thereof. 
During this down stroke the upper side of the piston is acted 
upon by the steam contained in the receiver. As soon as the 
piston arrives at the bottom the valve DPD is closed and the valve 
G opened, thus shutting off the connection between the receiver 
and the top of the piston, and forming a connection with the 





Nl 
B 


condenser in thereof, which connection with the condenser 
is continued for the whole of the up stroke, while, at the same 
time, the valve B admits fresh steam to the underside and the 
action is repeated stroke after stroke. The object claimed to be 
effected by this arrangement is that the back in the high- 
pressure cylinder is removed and replaced by a v n, thus 

atly increasing its power without effecting a corresponding re- 

uction in the power of the low-pressure cylinder. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) . 





PATENT LAWS. 

Srr,—Amongst the patents sealed in Great Britain, and dated 
24th June, 1850, is one to Robert Andrew Macfie, Liverpool, 
sugar refiner, for ‘‘ Improvements in manufacturing, refining, and 
preparing sugar ; also improvements in manufacturing and treating 
animal charcoal.” 

Can it be that this is the same Mr. Macfie, M.P. for Leith, who 
is so bitter and so ignorant an abolitionist of all patents? The 
triple names are identical. If so, it would be interesting to 
inquire whether Mr, Patentee Mactie got his fingers burnt by 
somebody else’s rights, or whether his patent was a great success? 
The former issue has in some cases converted patentees into 
abolitionists, R. M 





A NEW PHASE OF BOILER INSPECTION. 

Srr,—A week or two ago I saw a leading article on boiler in- 
surance, Xc., in your excellent paper, which interested me very 
much. Having been lately in Lancashire, some of my friends 
there who have their boilers inspected, asked if I could explain 
how it happened that whenever anything was the matter with 
their boilers, almost as soon as, or even before, they had their 
report, one or two boiler makers called upon them, and on going 
to the office the same were strongly recommended. I could give 
no explanation excepting that these boiler makers might be clair- 
voyants. Perhaps some of your readers will be able to give some 
other reason, AN OUTSIDER. 

April 11th, 1871. 





ELASTIC TIRES, 

Sir,—We think ‘R. E.” should not be allowed to cover his 
mis-statements by being rude to us, by giving the lie to our 
servants, or by any quibbling upon words. Putting aside our men, 
the plain English of the thing is, ‘‘ lt. E.” has been misinformed, 
and nothing of the sort has occurred. The marks of a steamer’s 
two hours’ struggle ina ditch, at last released only by means of 
spades and horses, are not easily effaced, and an examination of 
the road from our works to Newton station, a distance of one and 
a-half miles, including 550 yards of ditch only, will readil 
convince anyone thatno such scene of violence has been oansieiel, 
As to the road surveyors’ share in the business we enclose you 
their statement signed. We take the opportunity to warn the 
users of road steamers against fire. The wire guard above the 
tubes is apt to perish from the extreme heat to which it is ex- 
posed when cinders will be thrown out by the blast. On Saturday 
last a strong wind blew here, and seven of our stacks were burnt, 
set fire to by the steamer in passing. R. B, GRIMSTON AND Co. 

Clifford Mills, 3rd April, 1871. 

Surveyors’ statement. 


*“We have never been present on any occasion when Messrs, 
Grimston’s road steamer was fast on our roads. We have never 
heard of the occurrence reported in THE ENGINEER of the 10th 
March, 1871. ** JOHN Hopson, Surveyor, Harewood, 

“* (Signed) ** THOMAS WILKINSON, Surveyor. 
“THOMAS HARRISON, Surveyor.” 





PLOUGHING BY DIRECT TRACTION, 

Srr,—With the remarks on this subject in your leading article 
of last week all impartial critics will, I am sure, agree ; but when 
speaking of light boilers you seem to have forgotten one 
form of boiler which appears to me well adapted to the purpose 
in question. I allude to Messrs. Shand, Mason, and Co.’s hori- 
zontal water-tube boiler as fitted to their new three-cylinder fire- 
engines. I had the good fortune to be present at a trial of one of 
them in August, 1869, an account of which appeared in your 
journal about that date. This boiler gave out about 60-horse 
power indicated. I do not know what its exact weight was, but 
the whole affair—engine, pumps, boiler filled, hose, gear, 2 cwt. 
of coal, and five men—were drawn with ease at a smart trot by 
two light horses. In conclusion, allow me to state that I am in 
no way interested in the adoption of this, or, indeed, any kind 
of boiler. M. C, 

Sm,—One thing has become painfully clear to me in the course 
of this ‘“‘lively and interesting” discussion. The most simple 
statements concerning road steamers have to be taken with the 
utmost care. There is an evil spirit of exaggeration hovering 
about india-rubber, doing more damage to it than the worst roads. 
Its working is in commercial circles, I believe, generally called 
“colouring.” When! judiciously applied by expert hands I am 
told the effects of the process are highly beneficial. But there 
are sometimes people meddling with colours who really don’t know 
how touse them, ‘To colour the diaweter of a cylinder, let us 
suppose, for the purpose ‘of impressing the mind of spectators 
with the great power of a small engine, is, for instance, a difficult 
and dangerous operation, Perhaps it was done in sheer ignorance. 
Anyhow it was one of the attendants on Messrs. Robey and Co.’s 
engine jwho gave me the diameter of their cylinders, and it is 
Messrs. Robey and Co. who justly and severely blame me for 
taking such a statement on trust. The manner in which they do 
it, insinuating more than intentional bad faith, needs no discus- 
sion I hope. 

sut let us just for a moment look ‘‘ calmly ”—as Messrs. Robey 
and Co, advise your excited readers—at these figures with thenew 

light provided by themselves. As the makers of their own engine 
they are not likely to insist on a loss of 30 per cent. for piston 
friction and gear—may I take the fairer percentage of 20? It is no 
use to talk about four furrows Yin. oc 10in. deep in stiff clay. The 
plough did nothing of this kind when working with 130 lb. of 
steam. I strongly suspect Messrs. Robey and Co. have got the 
furrows measured with the same rule which provided me un- 
fortunately with the diameter of their cylinder. As a ploughman 
of some experience I am unable to admit that the plough in doing 
what it did ever required more than a total pull of one and a-half 
tons, giving here again the benefit of the doubt fully to the new 
system under discussion. Messrs. Robey and Co. do not give 
me the rate of expansion when working full. MayTI say, the 
steam is cut off at about three-quarters of the stroke? Well, with 
two 6jin. cylinders, 500ft. piston speed, and two and a-half miles 
of speed at the circumference of the road-wheel, the theoretical 
traction power exerted by the engine is then = 84691b., the 
useful power applied to the plough = 3360]b., and the power 
required for the same four furrows, if the soil had not been com- 
pre ala to experiments at Dunmore, would have been 
== 3040 ]b. 

Thus 5429 Ib. of direct traction power, or 112 per cent. of the 
power actually fquired for pulling the »lough, is uselessly spent 
on level and dry ground by the distinguishing peculiarity of the 
new systera. 

With these figures before them, Messrs. Robey and Co. must 
leave your “‘calmer”’ readers to judge for themselves; having, with 
their kind arsistanes, corrected my figures, I cannot he!p main- 
taining every one of the conclusions I kave come to in my former 

tren, 

Messrs. Rennett and Kennedy justly marvel at the wonderful 
calculations which can be built upon Lieutenant Crompton’s table. 
hut they overdo it slightly. | Whoever supposed—except Messrs. 

tennett and Kennedy— that an engine going in slow gear, and 


pulling a large train behind it, exerts the same pull as when run- 
jing empty in quick gear? I have no doubé their long practical 
ex: erience in traction engines rests on a sounder basis than their 


evleutitione, Let us hope they will not again “closr up some 
i qnestion” by running theoretical engines ovr very soft 
tround, ‘They are sure to sink in ‘‘deeper than Sin.” 








The fact is, Mr. Thomson’s traction engine has managed to get 
into an awkward dilemma by two distinct sets of friends who 
have arisen in the course of the discussion. ‘* Avellana,” Lieu- 
tenant Crompton, and others find that their engines exert a won- 
derful amount of power. If they are correct the ploughing, as 
far as it went, has proved an almost hopeless practical failure. 
Messrs. Robey and Co., the reporter of tiie Scotsman, and others, 
believe in the ploughing, and have, therefore, to insist that the 
engines themselves don’t give remarkably much tractive power. 
It will, perhaps, be the wisest plan for the world to wait ‘‘calmly” 
till these two sets of zealous friends have settled their difference 
between themselves. 

There is another more serious reason for a discreet attitude of 
expectation. You, and many others, who have advocated theidea 
of direct traction a few weeks ago, have come to the conclusion 
that what is wanted for the success of the revolution is a new 
boiler, which practically means anew kind of engine. Messrs. 
Robey and Co. find that it is a new plough which is required. 
soon as these two trifling details are satisfactorily provided we 
may, perhaps, again be able to celebrate the beginning of > ed 
era, t. E. 


Sir,—The controversy that has been going on for some time in 
your paper regarding road steamers and elastic tires has not yet 
elicited that information so much wished for by all parties inte- 
rested in the best means of traction on common roads, ploughing, 
&c. ; nor doI think from the tenor of some of your correspon- 
dents’ letters there is that earnestness so necessary in elucidating 
the subject. Your columns are not the place for indulging in far- 
fetched witticism, but should be used only for diffusing information. 
I have carefully read all the correspondence that has appeared on 
the subject, and am convinced that several of your correspondents 
are in some things in error. It is a pity in a discussion of this 
kind that broad facts are not only openly admitted, but wel 1; 
each party seems to have such an undoubted leaning to their own 
side, notwithstanding pretensions to the contrary, that they appear 
to stand out for it at all hazards. This should not be. If anything 
I can advance on the subject will be of service to those inte- 
rested your space and my time will not have been taken up in 
vain. Ihave had considerable experience and opportunities of 
testing and observing the relative tractive properties between 
rigid and soft tires. Now I will eschew if possible all figures and 
calculations as to the tractive forces, power developed, &c., but 
will confine myself to the plain fact of how the wheels behave on 
the road. This is what the people likely to become users of these 
engines want to get at. ‘The engines that were used in the experi- 
ments were one with rigid iron wheels, 5ft. 9in. diameter, and 
18in. wide, shod with cross pieces placed obliquely on the face; 
these pieces were 3in. wide and fin. thick. They were in the first 
case put 2hin. apart, and ultimately extended to 34in. spaces, 
The cylinders were 7}in. diameter, and stroke 10in., the weight 
with coals and water 14 tons. The other an engine with soft-tired 
wheels 5ft. diameter, and 15in. wide, the shoes protecting the 
tires being about ldin. apart ; the cylinders were 6in. diameter, 
and stroke 10in. ‘The weight of this engine with coals and water 
was about seventons. The load generally employed amounted in the 
gross to 33 tons. The roads were all good macadamised. On 
gradients not i proangy bo in}20 both engines seemed to pull the 
load with equal ease, but when the gradients became steeper 
then the advantage was apparent in the light engine—1 in 20 
being about the point that both engines could take the load with- 
out any seeming difficulty. The larger engine could not do more 
because of the wheels slipping, and the small engine because of 
the whole power being exerted, the steam being kept in both 
engines as near as possible to a certain pressure. The most severe 
gradient experiment was on 1 in 11. On this gradient when 
the road was dusty the large engine could take up with very little 
slip 164 tcns; but with the road clear of dust, and with the same 
load, the wheels slipped considerably, going fully two revolutions 
in propelling the engine a distance equal to the circumference of the 
wheel. The road also when wet proved favourable for the adhesion 
of the iron wheels, very little slip taking place. The smaller enginein 
all cases took the load up without any apparent slip at all. On a 
causeway the advantages of the soft tires became more marked. 
While the small engine took with ease 164 tons up 1 in 15 the 
large engine was perfectly helpless with half of this load, and it 
could not possibly under the same conditions take up more 
than five tons. I could enumerate more experiments, but the above 
will show as an example the relative degrees of adhesion between 
the two wheels taken from close observation, and at the same time 
not without a certain bias on my part in favour of the iron 
wheel. Allowing, then, that the soft tire is to be preferred 
to the rigid one for its superior adhesion to the ground, 
and also for the no less important advantage of absorbing, 
banging, and bumping, thereby saving the engines from damage, 
the question is, then, can soft tires be constructed at a price both 
as to first cost and the cost of keeping them and their protecting 
shoes in order when at work, that will prove, on a pecuniary view 
of the matter, their advantages over the iron wheels? And here 
let me ask, are engineers exclusively tied up either to iron or 
rubber in the construction of wheel tires? It is a pity that this 
information is not arrived at before now in the case of the rubber 
tires and their chain armour. Could Mr. White from his ex- 
perience not give an approximate idea of the cost of keeping only 
the chains in repair for, say, six months? Weare told an hour or 
so each day only is necessary for the tightening of them, not 
taking into account the occasional snapping of links on the way. 
From this information the first question that occurs is, why do 
the chains require to be tightened so often? It cannot be because 
the links of themselves become elongated. Then the slack that takes 
place on the chains every few hours’ working is simply due to the 
wearing of the joints, from which it may be inferred that the chain 
armour must be very short lived. Now a sct of chain armour for 
a 12-horse engine will cost, say, £30, and I have no doubt this is 
within the mark. It is 1 ble to , with constant work 
and the great wear that is constantly going on, that in a month or 








: two the chains must be totally worn out, or in the interim have 


heen all renewed link by link, which awounts to about the same 
thing. If this is not a correct surmise, no doubt Mr. White or some 
other party having experience of their durability could put me 
right, As to the rubber, also, the public are at the same loss as to 
the knowledge of its durability, &c. Now these are questions that 
could be easily put to test by the parties who have had, say, one 
year’s trial of them. I must say that silence now, and in this 
case, does not look well. There is no doubt the firm in Edin- 
burgh that have been longest connected with the making of the 
rubber tired engines could throw light on this most important 
part of the subject. 

However, the absence of such information does not alter the 
fact that the soft tires under the same conditions have a tractive 
force far superior to the rigid iron ones ; they also save the engine 
from destruction from the jvlting on the road. Also with soft 
tires you are enabled to get the engines as light as possible. Your 
correspondent *‘ R, E.” is mistaken if he thinks because the pot- 
boiler cannot keep up steam that a heavier boiler is necessary; and, 
bringing the weight of the engine up to an ordinary iron-wheeled 
one of the same power, I don’t consider the pot-boiler suitable for 
a road engine. The most heating surface that can attained in 
relation to weight is about three square feet per ewt., while it is no 
uncommon thing to get 4ft. per ewt. A boiler of better construc- 
tion, and not weighing any more, is quite capable of keeping up 
steam under all circumstances, and the engine would neither cost 
nor weigh more, as inferred by your correspondent. ‘* Avellana’s” 
assertion that the chain armour increases adhesion on all kinds of 
roads, wet or dry, is not in accordance with my experience, whichis, 
tbat on wet, muddy, or clayey roads it certainly does, on dry roads 
it certainly does not—neitner does it on smooth surfaces. As to 

yloughing by direct traction, there is not as yet sufficient data to 
set an opinion as to its success on various kinds of land, All 





the information we have on this has been mostly derived from 
mere trials, with the angie, of the work done at Dunmore, 
and there are some of the statements regarding the Dunmore 
engine, especially in the cost of working it, truly astonishing. 
I hope, for the benefit of all concerned, there may be no error 
somewhere. On lea and firm stubble ground these engines will, 
no doubt, be a success in ploughing. On softer ground, such as 
fields where turnips or potatoes have been taken off, success will 
be more difficult of attainment. R. 8. 

April 4th, 1871. 
QUARTERMAIN’S NATRIUM, OR LIGHT MOTIVE POWER ENGINE, 

Sir,—The difficulty of explaining, in simple e, the 
actions of the forces of creation on different combinations of 
matter, is so great that I think the following will most probably 
supply an important feature in contrasting the value of steam 
with gas, especially at high temperature and pressure, and further 
help to elucidate the results of my last experiments, which you 
kindly permitted recently to appear in your columns. Therefore, 
to place before your readers, in the mest concise form I can, the 
views I have endeavoured to reduce to practice in the development 
of a light motive power, and the apparent advantages it possesses 
over coals and water, I have prepared with the utmost care a com- 
parative analysis between steam and the gaseous matter generated 
during the combustion of composition fuel; and although, in con- 
sequence of my inability to construct an appropriate engine and 
generator with such improvements as practice has developed, we 
cannot attain the estimated equivalent or volume of force, yet the 
results already obtained—and which can be repeated—testify to 
the fact that, during combustion, an extensive volume of gas is 
liberated and great force exerted even at a low —— 3 and 
also to the practical application of an hitherto unknown law in 
restraining the residuum from choking the passages by blowing 
over, and which, from its simplicity and economical application, 
seems worthy our best and earnest consideration. 

If we compare the specific gravities of some of the substances 
employed as motors in their solid and gaseous conditions, we may 
get aclear view of the practical and an interesting idea of the 
theoretical character and nature of the actions of the antagonisti 
properties of force-—the attractive composing and the repellative 
decomposing all matter, and in these actions or processes per- 
petually originating and maintaining all motion, 

The chief gases evolved from the composition fuel are ammonia 
and carburetted hydrogen. At ordinary atmospheric temperature 
and pressure the specific gravities of the solid and aériform 
states of gunpowder, water, and composition fuel, are as follows :— 
Approximate rate 

of expansion 








Weight of dense matter Weight of atriform 


per cubic inch, matter per 100 under atmospheric 
cubic inches. pressure, 
Grains. Grains. One volume in 
Sulphurous acid. .68°7 l 
Gunpowder (fine grain) 2414 Carbonic acid ....47°3 7 «-.++++- - 3000 
Nitrogen saci Kf 
Water cecccccccccccee e202 StEAM ceoccceeeeelI2 eecceeee1700 
Ammonia ....+-..15°2 
Composition fuel ......2654 CarburettedJsydro- > ...-- oo e 63600 
GON .occcceeeeeel lS 


Reference is made to gunpewder because, so far as supporting 
combustion in air-tight chambers is concerned, its property is 
kindred to the composition fuel; but as no sulphur is employed in 
the latter, and the charcoal is not raised to asufficiently high tem- 
perature to convert it into carbonic acid, we have none of the 
former and but little of the latter of these weighty gases evolved 
from the fuel. All these gases are equally expanded by equal 
increments of heat or action, and although the combustion of our 
fuel is judiciously retarded, the decomposition of its gaseous 
matter is, nevertheless, as plete as that of gunpowder. 
Having found by careful experiment that the volume of gas gene- 
rated in the combustion of gunpowder was, at the moment of libera- 
tion, seven and a-half times greater than when reduced to the ordi- 
nary temperature and pressure of the atmosphere, we may safely 
and fairly conclude that the gases generated in the combustion of 
this fuel—and which are of less density than those of gun- 
powder—are at least seven times greater than their volume when 
reduced in temperature to that of air. Therefore a volume of 100 
cubic inches of gas, increased by temperature of combustion to 700 
cubic inches, being equivalent to increasing the pressure on the 100 
cubic inches to seven atmospheres, we havein eithercase a volume of 
gas weighing 18°2 grains, exerting—at the moment of decomposi- 
tion by the repellative force—a pressure equal to seven atmo- 
spheres, or 1051b. per square inch, throughout the space of 100 
cubic inches, and decomposed by twice its weight of composition 
fuel, or a total weight of fifty-five grains of fuel and gas combined. 
Compared with steam of equal pressure we have 100 cubic inches 
of steam at a temperature of 331 deg. Fah., weighing 106 grains. 
If we consider the properties of force we find that the attiactive 
predominates as a. in oxygen as the repellative in hy- 
drogen, the oxygen being subjected to four times greater effect of 
attraction than hydrogen, and the hydrogen to four times greater 
effect of repulsion than oxygen, whereby their specific gravity or 
density becomes 4 x 4= ie or 1 to 16; and their specific heat or 
rarity have the same relative proportion. 

From this we learn that compounds containing oxygen have, at 
equal temperature and pressure, greater density than compounds 
containing an equal weight of hydrogen. ‘Therefore steam, car- 
bonic acid, and sulphurous acid, cannot have, with equai tempera- 
ture and pressure, equal rarity with carburetted hydrogen and 
ammonia ; neither can the latter have equal pressure as the former 
with equal temperature and density, i.¢., with either two equal 
conditions of these properties the other condition must be unequal. 
It is then impossible, because unnatural, to have ammonia or car- 
buretted hydrogen of a density and pressure equal to seven 
atmospheres, and at the same time to have a temperature of 331 deg. 
Fah. ; for with such density at such temperature their 
pressure must be greater. Neither can we have steam at a tempe- 
rature of 331 deg., anda pressure of seven atmospheres of the same 
rarity as carburetted iolounie or ammonia, for with such rarity 
its pressure must be less. For the law of this property of force 
is unalterable, and is exemplified in carburetted hydrogen having 
but one-fourth the density of carbonic acid at ordinary temperature 
and pressure, being respectively (C H,) 12 grains, and (C O,) 
48 grains, weight per 100 cubic inches; so that with equal weights 
of these substances, gas and steam, we must have greater force 
exerted by the gas, and at lower temperature than can be exerted 
by — ; and this all my experiments have uniformly main- 
tained. 

It is then no idle theory, unless chemical sci is er 
and utterly untrustworthy, to assume that the weight of compo- 
sition fuel and water, bear the relative proportion of 55 to 106, 
or the gas scarcely exceeds half the weight of steam, without 
reference to the weight of coals required to evaporate it. 

Why should not these results be attained in well-constructed 
and appropriate machinery? For in this composition fuel we do 
nao a power, exerting greater force at lower temperatures, with 

ess weighty machinery, and occupying less space, than ever can 
be attained in the employment of steam. If we constructed a gas 
generator 15in. inside and I6in. outside diameter and 4ft. long— 
the weight of euch cylinder and ends would be about 4 cwt-—we 
could charge it with bars of fuel weighing 11}1b. each, and ten in 
number. If eight were burning at once we should have 94)b. 
pouring forth its torrent of gases during a space of half an hour, 
and exerting an effect which, probably, no steam boiler of at least 
ten times the weight could generate in the same time, 

However hurtful to, and serious a matter it may be for, an 
inventor, «fter earnestly studying a scheme for some twenty-five 
years and more, to often find his best attainments accepted only 
with distrust, yet from the difficulties attending such researches, 

and transferring « knowledge cf one’s experience to others, we 
must, after all, make great allowance for these who meet our 
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assertions as mere idle theory, because they can rarely devote time 

to such particular study to sufficiently master it, even though 

entertaining a somewhat enthusiastic inclination towards the 

attainment of the same object of inquiry. 
314, Marylebone-road, N.W. 


W. QUARTERMAIN. 





HANCOCK'’S SCREW PROPELLER. 
Sm,—Mrs. Vansittart is not surprised that our propeller fitted 
in the Lizzie gave out great results, and that its working was free 
from vibration, because she supposes that part of the Lowe- 


Vansittart propeller was stuck on to ours. In other words, across | 


between a Hancock and a Lowe-Vansittart made a good screw. 
We are happy to say that our propeller has no tion w 
ever with the Lowe-Vansittart propeller, and that there are not 
two lines alike in the two screws, and if the two models were in- 
spected all would come to this conclusion; and it is more or less 
p te from the drawings in THE ENGINEER of the 24th and 31st of 
last month, The next advantage Mrs. Vansittart su that 
our propeller derives from its connection‘with the Lowe-Vansittart, 
is that we could back better, and work at a finer pitch, and save 
coal, and reduce the wear and tear of machinery. We do not 
know how Mrs. Vansittart could suppose that when the piston 
speed is increased, with the same load to carry, we can have 
a decrease in the wear and tear of the engine. As to a light pitch 
producing good results over a strong pitch, this is a moot point, 
and is not worth while going into just now; yet on many Govern- 
ment ships there are screws of equal pitch to their diameter, 
which is much less pitch than ours, and still their results are un- 
satisfactory. And inthe merchant marine, where public money 
does not pay for working propellers, but where money comes 
from the pockets of private enterprise, the most approved 
pitch is about one-half more than the diameter of the screw; 
good results follow these arrange- ments, yet it is considerably 
more pitch than ours. The slight increased speed our screw 
gave the engine was seven revolutions a minute more than 
the old screw, yet the engines consumed every minute of 
time less steam by working more expansively. The ship Lizzie, 
with our ms attained an in speed of 22 per 
cent., together with at least an equal percentage in the saving 
of coal; and: when Mrs. Vansittart can put: a record at the end of 
her screw trials from undoubted authority like this, she may then 
say that the laws of the land ought to insure perfect security in 
the enjoyment of her “‘ brainfproperty.” But what reward does 
she pe we ought to have for our brain property? We have 
spent four years of constant labour and toil in the — som, of 
our screw propeller, at a cost of at least a thousand pounds, 

We ourselves are uainted with the existence of a Lowe- 
Vansittart patent propeller. We know of a Lowe-Harris pro- 
peller, and of a Vansittart patent for putting a curved flange on 
an ordinary propeller, but this patent is dated twelve months after 
ours, and can have no influence over ours. As Mrs. Vansittart is 
such a lover of truth, we should like to know how it is that the 
name of Harris has disappeared from the Lowe and Harris patent, 
under which patent Mrs. Vansittart now makes her screws ? 

Mrs. Vansittart ap to taunt us] with making no mention of 
the backing power of our propeller. In the experiments we have 
made on this subject we turned our propellers and put the back 
forward, and the speed of the boat was within one-fifth of the 
propelling power of the face line, and this will be considered good 
enough, and that the ship backed straight with our ey eee: 
which is not the case with any others, and it is of the highest 
importance to screw ships that they might go straight back from 
any object they were runninginto ahead. There are several points 
of importance we have not named in our screw, but we will con- 
clude this letter with a record of one furnished by the captain and 
engineer} of the Lizzie, that is, in a gale of wind our propeller 
drives the ship through the trough of the sea without one pause, 
from its superior oo power, and in consequence the ship 
does not pitch so much; and although the Lizzie has been running 
through all the bad weather from Christmas to now, the engineer 
says that they have not been at the throttle-valve levers for half 
an hour all the time to stop the running away of the engine; and 
with the old propeller they had to stand, with the lever in their 
hands, for seven and eight hours at the time, fearing the engine 
would break every moment by its increased speed, through the 
——_ being out of the water. We hope this letter will conclude 

e dispute between Mrs, Vansittart and ourselves, for after the 
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ig of our t it can have no further public interest. 
Dudley, April 3rd, 1871. F. anp C. Hancock. 
[We can insert no more letters on this subject.—Ep. E.] 








THE SHERMAN PROCESS, 

Sir,—Allow me to call the attention of your numerous readers 
for but a few moments to a question which is really of great inte- 
rest to all iron producing countries, especially to Great Britain, 
where about one half the iron product of the world is made. I 
refer to the action of three or four gentlemen in reference to the 
value of what is termed the ‘‘ Sherman Process” of improving iron 
and making steel of common iron, towards the close of the annual 
meeting of the Iron and Steel Institute, held in London on the 
30th March last. Judging from the manner in which the question 
was brought before the Institute, the object appeared to be to seek 
the condemnation of my process, without hearing but one side of 
the question, and that side represented by gentlemen who had 
a no practical knowledge of the subject on which they 
undertook to enlighten the Institute, and who, with one exception, 


THE ENGINEER 


| Healso conve 


ed the impression most distinctly that I went to 

the Cyfarthfa Works in Wales, and failed there to produce any 

better results by the use of my process than was produced in a 
comparative trial on the same iron without its use. This state- 
| ment is equally erroneous with the other, and I cannot think Mr. 

Menelaus intended to make such a statement, for my success in 
, the treatment of puddled iron at Mr. Crawshay’s works was most 
complete, and I have Mr. Crawshay’s own words to prove that he, 
| after I left his works, made by the use of my process : “‘ A quality 
of iron from a very rough pig which certainly surpassed the 
usual quality of bar iron made from metal ” (refined iron). I pro- 
duced the same good results continuously for ten days before I left 
those works, and I know Mr. Crawshay is anxious to have my 
| process in operation all through his works, and if it is not 
speedily in full operation there the cause is to be found in the pre- 
judice of the puddlers, and the foolish fear that it may operate to 
their injury in the future, and not in the process itself, 

I am now conducting a series of experiments to see how much 
common iron can be used in the production of a good quality of 
Bessemer steel, and to determine with more exactness the temper 

uired to make rails, tools, and other qualities of Bessemer 
steel by my process. When these experiments are concluded all 
the facts in regard to them will be e known to the public. In 
these results and those already obtained the English people have 
more at stake than any other nation or people, for if permanently 
successful, as I am confident it will continue to be, there is no 
one enterprise now claiming their attention, or which for years 
has claimed their attention, from which they will derive greater 
national and individual benefit. All I nowask is that the case may 
not be prejudiced on the hasty, inconsiderate, and partial state- 
ments of two or three gentlemen who have had no reliable means 
of coming to a correct conclusion. J. Epwin SHERMAN, 

39, Kensington Gardens-square, Bayswater, London, 

April 12th, 1871. 








BERARD’S APPARATUS FOR MANUFACTURING 
STEEL AT GIVORS. 
(Continued from page 232.) 

M. Berarp having stated two hypotheses, first, when the iron to 
be treated by his process is drawn direct from the blast furnace; 
and, secondly, when remelted and mixed pig is used, goes on to 
first examine the former. 

The heads of expense which com the cost price are :—(1) 
The value of the iron and waste; (2) combustible ye pee (3) 
labour ; (4) repairs and maintenance of plant; (5) blast engine. 
We will analyse separately these different heads of expenses. 

1. The Value of the Iron and Waste.—The value of iron 
suitable for direct conversion into steel varies very exten- 
sively, according to the places of production. In some 
localities it may be obtained at 7f. to 8f. per 100 kilos, There are 
others where it will be worth 10f. to 12f., Yao mag for charcoal 
iron. But as we only take into consideration here iron of a 
secondary quality which can be obtained by the use of coke, we 
will place the figure at 9f. per 100 kilos. The waste ascertained 
from the employment of iron from the second melting has varied 
from 7 per cent. to 8 per cent. in the operation of converting. Let 
us say 10 percent. The fact that the scoriz contains scarcely any 
traces whatever of iron indicates that there is no loss of metal, and 
that the waste is reduced to the minimum. Thus, in order to ob- 
tain 100 kilos. of steel in ingots, it will be necessary to employ 
111 kilos., at the maximum, of liquid iron, which, at the price of 
9f. per 100 kilos., will give a cost of 9°99, or, say, 10f. In certain 
cases it will be well to add about 10 percent. of spiegeleisen; then 
the cost price will be as follows :—100 kilos. of iron direct from 
the ore at 9f. ; 11 kilos. of spiegeleisen, 1°65f. ; total for iron and 
waste, 10°65f. 

2. Combustible Employed.—This expense is composed of the cost 
of the gas for heating the furnace—the cost price of which is 
already known—and the gas for the purpose of injection, to which 
it is necessary to add the cost of purification, which may be 
estimated at 4c. per cubic metre, effected by means of our pro- 
cess. The cost price of a cubic metre of gas for injection will then 
be 0°7c. + 0°50c, = 1°20c. Say 1°50, so as to have a gas richer in 
carburetted hydrogen. The cost of the gas for an operation of 
5000 kilos. of iron, which should yield at least 4500 kilos. of ingot 
steel, lasting for two hours at the maximum, would be according 
to the above :—Gas for heating the converting furnace, 2000 cubic 
metres, at 0°007c. ; gas for injection, 200 cubic metres, at 1°50c. ; 
total for gas employed in one operation, 17°00f. To this sum 
should be added some accessory expenses for combustible con- 
sumed by the supplementary hearth of the furnace, fuel for light- 
ing, &c. : estimating them at 0°50c. per operation would be a large 
sum. Let us, however, allow for contingencies 1°00f., which will 
raise the total cost of combustible to 18°00f. ; corresponding to a 
production of 4500 kilos. of steel = 44 = 0°40f. per 100 kilos, 
This figure may be considered as the maximum. 

3. Labour.—The cost of labour per working day :—Four men 
to attend to the furnace at 3f. ; four men to attend to the tapping 
at 3f. ; one master furnace-man at 10f.; two supplementary work- 
men at 2°50f. ; use of a steam crane, 10f.; total for labour, 49°00f., 
or, say, 50f.a day. This expense answering to a daily production 
of 20.000 kilos., the cost of labour per 100 kilos, will consequently 
be 33% = 025c. Say 0°30c. 

4. Repairs and Maintenance of Plant.—This head of expense 

incipally includes the repairs of the converting furnace, movable 





never saw the application of m — even to the manufacture 
of puddled iron, and not one of them was ever present at the many 
entirely successful demonstrations I have had in making the very 
best quality of crucible steel of common English iron, and the best 
quality of Bessemer steel by the usc of from one-sixth to one-third 
of Scotch iron with hematite. A most ominous silence was ob- 
served in regard to the scores of most highly satisfactory demon- 
strations I have had at several iron and steel works in different 
parts of the country. It is probable that the gentlemen designated 
to speak on the subject had never heard of them, and if any 
gentleman, who was familiar with what I have accomplished 
in England during the last twelve months, remained to 
witness the last hours of the meeting, he may not have felt in- 
clined to retard an adjournment to which all were looking forward, 
or to disturb the harmony which prevailed among those who had 
charge of the matter, by volunteering any remarks which might 
set in motion an opposing current of facts and thought. 

My object in this note is not to review the statements of the 
four gentlemen who gave me the honour of their attention on 
that occasion, and condemned unheard and without much know- 
ledge of the subject on which they so readily gave opinions, but 
merely to ask your readers not to condemn as worthless on one- 
sided and crude testimony what I feel sure I shall in time con- 
vince them is one of the most valuable and useful discoveries of 
the age. You have already published in THz Encrvezr facts 
which you witnessed, and facts which are well authenticated by 
indisputable authority, in regard to the value of my process to the 
iron interests of the country. These facts when recalled will 
render nugatory and harmless all the adverse opinions expressed 
at the Institute. While I do not request space to review all that 
was said, some statements were made by one of the speakers 
which, if I am correctly informed, are so entirely erroneous, that 
T hardly feel justified in passing them by in silence. I cannot think 
and do not believe that Mr. Menelaus said or intended to say that 
1 had made trials or in any way attempted to apply my process to 
the treatment of iron and steel at the Dowlais Works, but he 
certainly conveyed the impression to some of his hearers that I 
had made trials there and failed. Now the truth is I never at- 
tempted a trial of os sores there. I went there by request, 
and after looking ut the works declined then to attempt 
any demonstrations. I met him a few weeks ago in Sheffield, when 
he, in the presence of other gentlemen, invited me to go to the 
Dowlais Works, and I expect at the proper time to go there and 
satisfy him there is allin my process I claim tor it. 





beds, tuyeres, conduits, ladles, &c., the maintenance of the 
gazogéne we have already included in the cost price of the gas. 
The repairing of the steel furnace may be estimated at 120f. per 
week = 479 = 10f. per working day of twelve hours, The re- 
placing in good condition of a movable bed costs about 45f., cor- 
responding to the duration of a working day. At the most, ten 
tuyeres of injection will be used per working day, at, say, 4f. each. 
Allow for maintenance of casting conduits and other extras, 10°00f. 
Total per day for repairs and maintenance of plant, 105°00f. The 
production of steel ingots being 20,000 kilos. per working day of 
twelve hours, the cost per 100 kilos. is 38§ = 0°525c., or O°53e, 

5. Blast Engine.— Experience has shown that by a proper utilisa- 
tion of heat now sacrificed all the steam necessary for alow 
pressure blast engine may be easily obtained from the gas producer 
and the converting furnace, as well as for the two high-pressure 
blast engines for the injection of the air and gases. We will 
allow, bowever, for this head of expense a cost of 50f. per working 
day, which will amount to 0°25c. per 100 kilos. of steel ingots. 

It will be easy, after the preceding, to fix the cost price of ingot 
steel : all we have to do is to group together the different heads 
of expenses, which have just been analysed, as follows :—(1) Value 
of the iron, including waste; (2) combustible employed; (3) 
labour ; (4) repairs and maintenance of plant; (5). blast engine. 
Total, that is, cost price of 100 kilos. of steel ingots (exclusive of 
general expenses, 12°20f. In many cases, and at full work, this 
price may be reduced to 10f. or 11f., as we have given the outside 
figure in all cases. Let us now fix the cost price of ingots of a 
superior quality, obtained by a suitable mixture of selected pig, 
and we shall find in the preceding estimate the largest portion of 
those now required. 

1.—Value of the Pig Iron and Wasie.—The price of pig iron to 
be employed varies much ; it may range from 10f. to 16f. or 17f., 
but 15f. may be allowed as a high average, including the mixture 
of a The waste by melting in a gas furnace in constant 
work will be at the very utmost 3 percent. ; consequently, in 
order to obtain 100 kilos. of liquid iron it will be necessary te em- 
ploy very nearly 103 kilos. of pig iron, 15°45f. The various ex- 
gg of the melting will t at the most to, 0:50f. per 100 

ilos. Total cost of obtaining 100 kilos. of liquid iron, 15°96f. 
Say 16f, The waste in the conversion being 8 per cent. at the 
maximum, to obtain 100 kilos. of ingots it will be necessary to 
have 10807 kilos. of liquid iron, which, at the rate of 16f., gives 
17°39f. Say 17°40f. The four other elements of expense remain- 
ing obviousty the same, we have as the summary of the cost of 














100 ingots of fine steel :—Value of the pig iron, waste, and melt- 
ing, 17°40f. ; combustible for the conversion, 0°40f.; labour, 0°30f.; 
repairs and maintenance of plant, 0°6(f.; blast engine, 0°25f. 
Total, i.¢., cost price of 100 kilos. of fine steel ingots, 18°95f. Say 
19f. per 100 kilos. Under ordinary circumstances this cost price 
may be easily reduced to 18f. The manufacture of steel is always 
a delicate operation, in which allowance must be made for defec- 
tive products and uncertainty as to the results. Notwithstanding 
the perfection of the system this cause of loss and expense is not 
entirely obviated ; it will, however, always be less than by any 
other method, by reason of the ease with which the operation is 
managed and of the certainty of being able to attain any result 
determined upon beforehand, therefore defective products will 
come to be extremely rare. These can, however, be easily made 
to take part, without expense, in the same way as the scraps and 
subsequent meltings. From these considerations the cost price of 
the ingots will scarcely amount to from 0°50f. to 1°00f. per 100 
sae tad defective products and débris, whilst by the Bessemer 
P not less than from 3f. to 4f. per 100 kilos. must be allowed. 
he price of cast steel ingots being determined according to the 
quality, we have to find the cost of the different operations for 
converting it into manufactured arti the commercial value of 
which is known. But before poser me 33 this allow me to say a 
few words upon the methods of mani; ion at present in vogue, 
and as I think they ought to be conducted. An ingot being run 
out to the dimensions required for further manipulation, whether 
is it better to leave it to cool and then reheat it, or to profit by the 
original heat by = it immediately to the different opera- 
tions which it has to ergo? The answer is self-evident ; by 
operating immediately we not only save the cost of reheating, but 
take advantage of the fact that the greatest heat is in the centre 
of the ingot, and exerts an influence which can never be restored 
after the first heat has once been sacrificed. In the process of re- 
heating, the centre being scarcely ever at the same temperature 
as the surface, differences of expansion and contraction are pro- 
duced in the work which have! no sensible effect uponiron ;but 
it is not so in the case of steel, upon which they exert an action 
always more or less pernicious to the strength of the mater ia 
There is, then, a considerable advantage to be obtained, in 
y o bustible and quality of product, by avoiding the 
reheating of the ingots. But would it be possible, it may be 
asked, in large works busily engaged, to work up the ingots as 
soon as taken from the ingot moulds, and not to leave them to 
cool until the forging is completed? This may be answered in the 
affirmative on condition that they are made to pass for a short 
time into an annealing furnace where they will await their turn 
to be forged. The cost of heating this annealing furnace by gas 
will be very little, much less, indeed, than that of reheating the 
ingots, and will even contribute to an improvement in the quality 
by an increase of strength through the annealing influence. These 
improvements upon the ordinary methods are easy of realisation 
by means of gas producers, the description of which I have given. 

By the aid of the preceding estimates, and without taking 
into consideration all the greater perfections pointed out, 
it will be easy to fix the definite cost price and the commer- 
= value of = principal ~~ 4: intended to be oan penne me 

e expenses of working up the ingots vary very much accordin 
to the nature of the goods, We will only examine the cnuntiel 
part of production :— 

Steel Rails.—Value of the ingots, 13°00f. ; hammering, rolling, 
&e., including waste, 4°00f.; general expenses, 2°50f. ; total or 
cost price of 100 kilos, 19.50f. To this price add royalty due to 
the patentee. The commercial value of Bessemer rails is at the 
present time 27f. At these prices the extreme limit is reached. 
Where there is nothing more to gain the profit to be realised in 
our case would befrom 6°0f. to 6°50f. wd 100 kilos. without taking 
any account of the superiority of quality; but on account of the 
durability imposed by the companies the question of quality 
acquires here considerable importance, 

ires for Wheels.- The same quality used for rails will serve 
for the manufacture of tires ; it is, however, preferable to improve 
it somewhat. We have in this case:—Value of the ingots, 
14°01f. ; cost of manufacture, including waste and refuse, 7°00f. ; 
general expenses, 3°00f.; total cost price of 100 kilos, 24°00f. ; 
To this price add the royalty due to patentec. Iron tires are at 
this time worth from 45f. to 46f.; Bessemer; 50f. to 60f. ; crucible 
steel, 80f. to 90f., say 60f. The profit on this manufacture would 





be enormous, notwithstanding the guarantee for usage exac by 

the companies, 
Ordinary Steel Sheets or Platcs.- By employing for this purpose 
follows :—Value of 


ingots at 14f., the a would be fixed as 
ingots, 14°00f.; manufacturing, hammering, rolling, &c., 6°00f. , 
general expenses, 3°00f. ; total, or cost price of 100 kilos, 23°00f. ; 
to this price add the royalty tothe patentee. Iron sheets or 
plates being worth from 28f. to 30f., by allowing an extra value of 
10f. or 12f. for steel sheets or plates we shall be at the very lowest 

resent commercial value, which is 55f. in Bessemer steel, and 

rom 100f. to 120f. in crucible steel, and a profit ol from 12f, to 15f, 
100 kilos. will be quite sufficient. 

Fine Steel Sheets or Plates.—To obtain a plate or sheet of 
superior quality best selected ingots should employed. In 
this case the cost price would be :—Value of ingots at the maxi- 
mum, 20°00f, ; manufacture and waste, 7°00f. ; general expenses, 
3°00f. ; total, or cost price of 100 kilos., 30°00f. To this price add 
the royalty due to the patentee. Fine steel — or sheets are 
worth not less than from 100f. to 120f., which leaves a large differ- 
ence, 

Tool Steel.—The cost price of steel specially adapted for tools 
varies largely, according to the different kinds of steel and the 
purpose for which it is intended. We may, however, assume 
these limits to be between the prices of 28f. and 32f.; say an 
average of 30f. per 100 kilos, The commercial value of corre- 
sponding qualities would be comprised between 70f. and 150f. 
From this rough estimate it may be seen how considerable is the 
margin or difference that exists between the cost price and com- 
mercial valne of the products which we have rapidly examined. 
Butit must not be forgotten that in order to give a vigorous,impulse 
to the employment of steel, and to effect this substitution in the 
place of iron in a great number of applications, it will be necessary 
to lower considerably the present ~ rice, and in such a case, 
where a differenceof 40f. to 60f. per 100 kilos, exists, to reduce this 
difference to 10f. or 12f. so as to maintain an average} net profit of 
10f. per 100 kilos., which will be quite sufficient, by reason of the 
importance which this manufacture will ultimately take by the 
increase of consumption. Under these circumstances all com- 
petition will be extremely difficult, leaving the new mode of 
manufacture master of the situation, and thus constitute a new 
erain metallurgy. It must not be forgotten that steel obtained 
on the above principle is similar to that obtained from the crucible ; 
it answers the same purpose, and excellent files, scythes, and 
different tools, &c., have been made from it, notwithstanding the 
fact that the principle is in itsinfancy. The preceding has been 
ascertained by experiments on a large scale, and are irrefutable. 
Itremains for us to determine the cost of a plant forthe production 
of steel ingots by the above system 

Approximate Estimate of the Expenses representing a Production of 
Srom 40 to 50 Tons per 24 Hours (sce Plate 2).— A, transformation or 
converting furnace, 20,000f. ; BB, double gazogéne for the service 
of the said steel furnace, with tuyeres, 10,000f.; D, casting bed with 
movable platform, 15,000f. ; EE, two high pressure blast engines, 
air and gas, 15,000f. ; F, low-pressure blast engine, 12,000f. ; G, 
furnace for melting pig iron by gas supplied from its gazogénes, 
25,000f.; HH, two stoves for the movable beds, 6000f. ; I, one 
generator for the gas for injection, 5000f. ; KKK, cleanser, refiner, 
gasometer, &c., 12,000f.; L, pumps for the hydraulic presses, 
3000f.; M, accumulator, 5000f. ; N, hoisting apparatus, 300 f. ; 
O, railways and turnables, 10,000f. Wood stage of the gazogénes, 
5U00£. ; spare movable beds, 3000f. ; gas and air pipes, 10,000F. ; 
implements, &c., 10,000f. ; shed, 20,000f.; movable crane and steam 
h ; conting , 2000f. ; total, 200,000f., or £8000. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyrveau, Rue de la Banque. 
BERLIN. -Messrs. A. Asner and Co., 11, Untre den Linden, 
VIENNA.—Messrs. Grrotp and Co., Booksellers. 
LEIPSIC.—AtrHons Dtinr, Bookseller. 

RID.—D. Jose ALcoveR, Editor and Proprietor of the “‘ Gaceta 


» 49 y 51. 
NEW YORK.—WiLitmeRr a Rocers, 47, Nassau-street. 

















TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
‘must therefore request our to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for ion, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. : 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform lents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
eases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, postaye stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

etters addressed as below have been returned to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-green Mill, Holbeck, Leeds; 
Mr. N. W. Fereday, 49, Queen-street, Wolverhampton; Mr. @. H. Scott, 18, St. 
Andrew’s-square, Edinburgh; Mr. H. Dexter, 7, New-street, Whitchurch; 
Mr. G. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. B. B. Julian, Evesham; Mr. @. Clayes, 
99, Collingwood-street, London; Mr. R. Andrews, Stapleton-road, Bristol; 
Messrs. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard ; 
T. Morley, Carlisle; Messrs. Paterson, Bate, and Co., New Bond-street, 
Birmingham ; Mr. J. C. Bradshaw, Cobster-green, Salisbury and Black- 
burn ; Mr. J. Hall, 1, Great Stephen’s-road, Lewisham. 

Erratum.—Jn an article on Compound Engines, which appeared in our last 
im ion, we, by a slip of the pen, credited the paper read before the 
Institution of Naval Architects, “ On the Compound Engines of H.M.8. 
Briton,” to Mr. Napier instead of to Mr. G. B. Rennie. Mr. Napier only 
took part in the discussion. The mistake is sufficiently vexatious, but it in 
no way affects the views we have expressed, and is, so far, unimportant. 

R. W.—The book to which you refer is considered a standard authority, 
especially as regards fancy turning. 

E. . T.—We thank you for your good wishes. We propose to continue 
publishing, from time to time, engravings of foreign locomotives. 

Tasmania.— We do not think your qualifications would be of much value in 
New Zealand. The country is not iently developed for aman like 


you. 

AMSTERDAM.—Grant’s “‘ Treatise on Beet Root Sugar and the Cultivation of 
Beet,” published by Messrs, Spon, Charing Cross, is the only special work 
on the subject, in English, with which we are acquainted, 

J. L. D.—For tubes of such a length, the inlet area for water should not be 
less than lhin. in diameter, cnd the outlet area for steam ought to be as 
nearly equal to the diameter of the tube as you can get it, if the tube be 
horizontal. 

F. H. (Flora Villa).—The papers on the Cornish Pumping Engine, now 
being published in Tur ENGiNEER, are specially intended to supply the 
want which exists for such information as you require, but we cannot tell 
you everything about the engine at once ; succeeding papers will supply you 
with the fullest attainable information on the modern duty of the Cornish 
engine. 





MEETINGS NEXT WEEK. 

Tne InstiTuTion oF Crvit Enaineers.—Tuesday, April 18th, at 8 p.m. : 
“On the Archimedian Screw Propeller, or Helix, of Maximum Work,” 
by Sir Francis Charles Knowles, Bart, M A., F.R.8. 

Society oF _KENGINEERS.—Monday, April 17th, 1871, at 7.30 p.m. : Dis- 
cussion on read ** On the Ventilation of Sewers,” by Mr. Baldwin 
Latham, ent of the Society. 

Roya Usirep Sxrvice Institution. — Monday, April 17th, at 
8.30 p.m.: ‘‘On the Government Breech-loading Rifles of France, 

and England,” by Captain Mervin Drake, Instructor of 
Musketry, R.E. Lecture at three o’clock, Friday, April 2lst : ‘‘ A Visit 
to some of the Battle-fields and Ambulances of the North of France,” by 
Surgeon-Major J. 8. Monat, M.D., F.R.C.8. 





Tne Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. - £0 lds. 6d. 
Yearly (including two double numbers) .. «- £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue Encineen is registered for transmission abroad. 

A lvertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they All. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Kiche; all other 
letters to be addressed to the Editor of Tax Enoinexnr, 163, Strand. 








DEATH. 


On the 4th of April, Mr. Gorrnitr Freperick Heimxe, submarine 
engineer, 79, Great Portland-street, Portland-place, London, in his 85th 
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STEAM LAUNCHES, 


Tuose who are familiar with the Oxford and Cambridge 
University boat races on the Thames tell us that the 
number of spectators who witnessed the race this year was 
far lesa than usual, and they attribute the fact to the early 
hour at which the contest took place. On this point we 
shall offer no opinion; but it is certain that a greater 
number of the little craft known as “steam launches” was 
to be found onthe river between Putneyand Mortlake than 


we ever saw ther or nearly py at one time before. 
No better proof could be found of the growing popularity 
of pleasure boats impelled by steam. ir construction, 


indeed, is rapidly becoming a distinct branch of engineer- 
ing ; and the skill manifested in designing such boats, and 
the variety of tastes exemplified in their fittings and deco- 
ration, are sufficiently remarkable. This popularity is, 
beyond question, well grounded, The liking for such craft 
has ing in common with the velocipede mania of a 
couple of a since, It is, on the contrary, of slow 
gowe. team launches have been vilified, have 

m abused, have been called floating tea kettles, 
We have been told that they are inimical to rowing, that 
they ruin the river—in fact, everything that it is possible 
to say against them has been said. But, nevertheless, they 
increase and multiply, and not afew men with villas at 
Twickenham or Richmond regard a steam launch as equally 
essential to the completeness of their establishment with a 
brougham or pony phaeton. Only those who have used a 


well-appointed steam launch during the summer can ap- 


dence conferred; the facility with which you go where you 
please without regard to wind or tide; the saving of all 
manual labour; the ease with which districts of lovely and 
otherwise unreachable scenery can be got at; the room and 
the comfort enjoyed, all tend strongly to make the steam 
launch popular. We witnessed the last boat race from a 
steam launch courteously placed at our disposal by a firm 
well known as builders of such craft. The boat was simply 
a ship’s launch, broad in the beam and heavily built, in- 
tended for service as a little steam tender for a large ship 
just completed by an eminent Scotch firm. She was not 
fast, nor intended to be. She was without any further 
accommodation than was afforded by thwarts and a couple 


be in her, and we have no doubt that there was scarcely an 
individual of the hundreds afloat that day in steam launches, 
who would not agree with us in the statement which we 
reiterate, that the popularity of the steam launch is well 
founded, and that the construction and fitting of such 
boats deserves the attention of engineers. Nor is it to be 
supposed that the use of these little steamers is confined to 
the Thames. Aquatic tours of an extent marvellous to 
those who know nothing of our canals can be made in 
them. They can be put on the deck of a steamer and 
launched on the Rhone or the Elbe. Wherever 
inland water communication exists, there they can 
be used, and used to advantage, and, in calm sum- 
mer weather, the larger and better built boats of this 
type can accomplish no trifling sea voy A run 
from Greenock to Arran and Cantire has been made before 
now in a very small craft, impelled by a steam engine 
which four men could carry away complete, boiler and all, 
with ease, Of course a great deal depends on the judg- 
ment and skill of the owner; but even though the use of 
the steam launch was confined to the smoothest rivers, the 
craft would still deserve its rapidly increasing popularity. 

It is not to be’supposed, however, that every steam launch 
must give complete and entire satisfaction. On the con- 
trary, it isquitecertain that the problem to besolved by those 
who construct steam launches is complicated and difficult of 
solution. In the first place, it is essential that the weight 
of the boat and the machinery should be kept as low as 
possible while the efficiency is not diminished. As to the 
constraction of the boat proper we shall say little now, 
except that the balance of advantage appears to be in favour 
of wood asa material of construction rather than iron. Steel 
plates have been tried with a moderate amount of success. 
Tron plates sufficiently thin to be light enough are liable 
to be dinged and knocked out of shape. They are 
scarcely stiff enough. Jf any one would produce a 
thoroughly waterproof paper plank—and we have seen 
something of the kind which promises well—we should 
probably find in it the best ible skin material for at 
all events, the smaller and lighter class of steam launches. 
It is in the construction of the machinery that the 
greatest. difficulty is encountered. To begin with the 
screw. (It is essential that this, notwithstanding its small 
diameter due to the light draught of the boat and the 
shallow water in which it often works, should have what 
is knowh as a “ good In other words, the moment 
it is put: in motion the boat should go ahead or astern, as 
the case may be. Now there are many screws which are 
very efficient when once a vessel is under weigh, but which 
are, nevertheless, very slow in imparting motion to the 
hull. Such a propeller is useless in a steam Jaunch, which 
must above all things be handy, answering her helm as a 
well-broken horse answers each pressure of his rider’s 
knees, divining his wish almost before he expresses it. 
Auother essential is, especially for Thames navigation, that 
the screw should not easily be fouled by weeds, Messrs, 
Yarrow aud Hedley use a screw which appears to get over 
both difficulties very well. It is four-bladed, the blades 
being very much curved back, and presenting a large 
surface. We have found it take a powerful hold of the 
water, all the launches built by the firm which we have 
seen tried getting under weigh almost with the first turn 
of the engines. To overcome the weed difficulty Messrs, 
Yarrow and Hedley bolt a thin sharp steel blade to the lead- 
ing edge of each screw blade, and fix a kind of knife edge 
to the stern post. The shape of the blade is very much 
like that of a chaff-cutter knife, and the action on the 
weeds is much the same as that of a chaff-cutter on straw. 
Nothing much short of an old basket will foul these 
screws, 

As regards the boilers to be used, great diversity of 
opinion prevails; some persons like the vertical, others the 
horizontal type. In any case, a great deal of steam has to 
be generated in a very small space, and at least moderate 
economy of fuel is desirable. The vertical boilers hitherto 
used are principally of the direct flue type, and as the tubes 
are only Sin. or 10in. long, in many cases, the results ob- 
tained are very poor. The Field and the Messenger boiler 
are both, so to speak, under trial for steam launches. The 
former does very well in moderately large boats, but its 
full advantages cannot be realised when it is made of very 
small size. Of the few Messenger boilers at work we hear 
‘ood accounts, Messrs, Yarrow and Hedley, of the Isle of 

and Messrs. Plenty, of Newbury, preferthe horizontal 
fire tube boiler, with tubes running direct to the smoke- 
box in the smaller boilers, and returning along the sides 
of the fire-box in the larger boilers. These latter are, with 

coal and in proper hands, wonderfully efficient and 
airly economical, the breaking up of the products of com- 
bustion by the turn into the tubes at the end of the 
boiler materially conducing to their good qualities. Care 
should be taken in putting the boilers into all steam 
launches so to arrange the fittings that the glass water- 
gauge should not be liable to accident. We have sometimes 
seen — level with a thwart. Men walking incautiously on 
this will be certain to break the gauge. Again, it is some- 
times placed in such a position that any little slop of sea 
coming over the side will be sure to fall on the glass, which 
will fly at the first touch of cold water. A broken gauge 
is not much, but it is annoyiug to break a gauge neverthe- 





less, and by the exercise of a little judgment the risk can 


preciate the value of such a craft. The total indepen- | 


of lockers. Yet she was comfortable, and it was pleasant to | 


j be avoided. While on the subject of boilers, we may 
mention that Messrs. Yarrow and Hedley have introduced 
| @ very ingenious modification of the principle of the injec- 
| tor, by which they are enabled to blow all bilge-water 
overboard on every occasion when the boat is standing with 
steam up. By this means the boat can be cleared at the 
—— of steam which would otherwise blow off at the 

ety-valves. The arrangement is so simple and conve- 
nient that it deserves general adoption. 

As regards the engines proper, the simpler they are fora 
pleasure boat, at all events, the better. In the navy we have 
examples of launches with a regular portable engine boiler 
and no fewer than four cylinders driving two screws. These 
engines are all very well in the navy, but they would be quite 
out of place in the pleasyre steam launch, being heavy, and 
expensive to make and keep in repair. Messrs. Gwyune, of 
Hammersmith, exhibited at the last conversazione of the 
Institution of Civil Engineers two pairs of engines for a 
steam lauuch which were a perfect model of workmanship. 

3ut such workmanship cannot always be had; and even if 
it could, the price which such engines must of necessity 
cost alone, would buy an entire launch, engines, boiler, 
and all, with machinery of a simpler type. It is a matter 
of opinion whether one cylinder or two should be used. 
When running a single cylinder engine gives no trouble, and 
in nine cases out of ten it may be stopped, started, and re- 
versed without sticking on a dead point; but for absolute 
certainty of manipulation there is nothing like the double 
cylinder engine, with properly designed link motion, and 
therefore double cylinder engines are on the whole to be 
commended. 


THE SULTAN. 

Mr. Reep, while Chief Constructor of the Navy, designed 
a ship which may almost be termed the sister of the Her- 
cules, She was christened the Sultan, modified a little 
from time to time, as the custom is while being built, suc- 
cessfully floated, and finally underwent a preliminary speed 
trial on the 3rd inst. in Stokes Bay. Unfortunately, after 
three runs had been made on the measured mile, a crank 
pin heated, and the experiment came to an end. Enough 
was done, however, to prove—first, that the engines of the 
Sultan have exerted the greatest power ever developed ina 
a of cylinders, working up as they did to 9899 in- 
dicated horse-power; and secondly, that, like all Mr. 
Reed’s heavy irouclads, the coefficients of the ship are ex- 
tremely bad, 

It may be worth while here to refer our readers to our 
impression for November 22nd, 1867, in which they will find 
complete drawings and description of the Hercules and her 
engines, The Sultan is a very similar ship in many re- 
spects, carrying 9in. armour in a portion of her belt, Sin. 
armour over her gun slides, and Gin. of armour on the 
major portion of her sides, laid on from 10in, to 12in. of 
teak backing supported by an 14 skin. The engines of the 
Sultan are nominally 1200-horse power, and are identical 
with those of the Hercules, In a word, if our readers will 
but keep the Hercules mentally before them they will re- 
quire no particular description of the Sultan. The speed 
attained by the ship during the three runs made is ina 
sense satisfactory enough, but it was obviously due en- 
tirely to the enormous power developed by the engines. 
Timed by one of Benson’s chronographs, the ship was 
4 min. 17 sec. in running over the first mile against the 
wind, at a force of 5, and tide, and 4 min. in running 
over the second mile wich the wind and tide. This gives 
the ship a speed of 14°008 knots for the first mile and 
15 knots for the second, the mean speed of the ship, 
therefore, being 14°5 knots, The revolutions of the 
engines at the commencement of the first mile were 72°25, 
and reached 72°75 on the third mile. The mean steam 

ressure was 22]b., and the actual horse-power indicated 
7 the engines, as calculated from the diagrams on the in- 
dicator cards, reached the enormous figure of 9899°81— 
over eight times the nominal power, Such a measure of 
success as Mr. Reed has obtained with this ship is due, as 
in the case of nearly all his ships, not to his skill, but to 
that of the marine engineers, who have honoured his 
draughts for power without stint or limit. 

In order to properly appreciate the true meaning of 
these results it is necessary to compare them with those 
obtained with other ships in our navy of somewhat 
similar dimensions, The Hercules, with a displacement 
of 8610 tons and 8528°75 indicated horse-power, attained 
a mean speed of 14°691 knots. The Minotaur, with a 
displacement of 10,275 tons and 6193-horse power, at- 
tained a speed of 14°411 knots; the Bellerophon, with a 
displacement of 7369 tons, reached a speed of a shade over 
14 knots, with 6199-horse power. The Sultan, however, 
attained, as we have seen, only 14°5 knots, with nearly 
10,000-horse power. The Hercules is, therefore, actually 
the faster ship of the two by *191 of a knot, although 
the Sultan has over 1300-horse power in excess of the 
Hercules. It is not very easy to say at present to precisely 
what this disparity is due. I]t may in part no doubt be 
attributed to the enormous masts and spars with which Mr. 
Reed thought proper to fit the Sultan the moment t. 
Coles proposed to spread a large area of sail in the Captain. 
Possibly as one result of this over masting, it has been 
found necessary to load the Sultan with nearly 350 tons of 
ballast stowed in her double bottom, When the ship went 
to sea on the 3rd instant she floated only at her proper 
load line, although she was nearly 400 tons short of coals 
and stores. It is fair, however, to assume that when quite 
ready for sea she will draw considerably more water than 
Mr. Reed intended, just as the Captain drew more water 
than Messrs, Laird pro , and this increased immer- 
sion, coupled with the fact that under the best circum- 
stances attainable at sea the engines will never work up 
to anything like the same power as on the measured mile, 
justifies the belief which we hold that the Sultan will 
prove herself one of the slowest of our first-rates. She is, 
as it is, slower than the Hercules or Monarch, and very 
little faster than the Minotaur and Warrior. If she 
attains on her six hours’ trial the same speed as the Bel- 
lerophon, say fourteen knots, we shall be very much sur- 
rised, unless important changes are made in her rig or 


¥ , 
trim. The vessel will resume her trials at the measured mile 
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on Monday next, and we shall reserve further comment on 
her qualifications until these trials have taken place. 





COMPETITIVE TRIAL OF STEAM FIRE ENGINES AT PRESTON. 

Tue Corporation of Preston, being desirous of purchasing a 
steam fire engine for the borough, invited the two leading 
makers—Messrs. Merryweather and Sons, of Long-acre, London, 
and Messrs. Shand, Mason, and Co., of Blackfriars-road, London 
—each to send one of their powerful engines to be tested in the 
town of Preston. The trials were carried out on Thursday, the 
6th inst., and are said to be the most severe the engines together 
have yet been subjected to. Both engines worked admirably, 
but that of Messrs. Shand, Mason, and Co., performed with the 
greatest success in the more difficult trials. We reserve our 
full report until next week. Noth@ipg would be easier than to 
give a fairly accurate account of the trial, based on our own obser- 
vations. But it must be borne inmind that six independent engi- 
neers—three to each engine—were appointed to make distinct re- 
ports of the results obtained, and as these reports were not opened 
until Wednesday night they are not yet available to the public. 
The trial was exceedingly close, and as we wish to do full justice 
to both competitors, and avoid the smallest chance of error, we 
have determined to say nothing either in the way of criticism 
or description until we are in a position to criticise and describe 
without prejudice to the interests of any of the parties con- 
pt a with the fullest information concerning the results 
obtained. 








PRIVATE BILLS OF THE SESSION. 


A nuMBER of private bills have already passed in one House, 
and a number of the remainder in the other through committee 
and their third reading. Shortly after the recess an interchange 
may be expected, between the one House and the other, of the 
bills they have respectively first dealt with. Already the Lords 
have sent a message to the Commons stating that they have 

ed the following bills: — The Kilmarnock Improvement, 
vlice, Gas, Waterworks, and Public Park Bill; the Finn Valley 
Railway ; the Wandsworth Gas; the Worcester Park-road Ex- 
tension; the Wye Valley Railway ; the Stamford Enclosure ; 
the Shotts Iron Company ; the Cork Harbour and Curraghbinny 
Railway ; the Cambridge University and Town Water; a bill 
for Incorporating the Members of “ Lloyd’s;” the Clayhithe 
Bridge Bill; and the Yarmouth and Ventnor Railway Bill. 
Other bills in addition have passed the third reading in the 
Lords, and are ready to be sent to the Commons, in which, on 
the other hand, a number of bills have gone through committee, 
been read a third time, and are ready to be sent to the Lords. 
A rather unusual circumstance occurred in Committee in relation 
to one of the bills above-named—the Worcester Park-road Ex- 
tension. The Committees of both Houses are uniformly dis- 
posed to extend rather than to limit locus standi in the opposi- 
tion to private bills ; but there is a limit to their indulgence in 
this respect, and their lordships admitted that the charge lay 
against an opponent of this bill, that his opposition had been 
vexatious, by granting the demand against him for costs. It 
was stated that the opponent had put the promoters to a worse 
than useless cost of £10,000, for which he will now have to pay 
a penalty. New groups of bills will be arranged for the Com- 
mittees of both Houses after the recess, For the Commons ad- 
ditional Groups 10 and 11 have been arranged by the General 
Committee on Railway and Canal Bills. The first embraces 
tramway bills for Edinburgh, Dublin, Greenock, Liverpool, and 
the Vale of Clyde, and Group 11 the following tramway bills re- 
lating to the metropolis:—The London Street, North-Eastern 
Metropolitan, North-East cf London and Columbia Market, and 
the North Metropolitan. These, however, do not exhaust the 
number of tramway bills that have to be dealt with. 

The groups of bills first entered upon by the Committees of 
both Houses have been in some instances cleared off, and in the 
remainder reduced to a few remnants. Mr. O’Reilly’s Com- 
mittee on Group 7, which has still five bills to dispose of, ad- 
journed on Friday till Wednesday, the 26th of April. The last 
sitting of a Lords’ Committee—Lord Greville’s—was also on the 
same day, and the only other Committees that have sat this 
week have been the Select Committee, over which Mr. Goldney 
presides, to which the bills of the Metropolitan Board of Works 
were referred ; and Sir F’. Goldsmid’s Committee, Group 4. The 
first of these sat on Monday, and proceeded with the Wimbledon 
and Putney Commons Bill, and at its rising adjourned till the 
19th current. Sir F. Goldsmid’s Committee sat on Monday and 
Tuesday, and proceeded with the rival dock schemes of Bristol, 
but were unable to conclude the cases, and adjourned further 
hearing till the 20th of April. 

In our last we referred to the part heard case before Lord 
Greville’s Committee—Shaw’s patent (lining lead pipes with tin 
or its alloys). The case was argued and contested at consider- 
able length by Mr. Pope, Q.C., and Mr. Clerk, Q.C., for the pro- 
moters, and by Mr. Webster, Q.C., for the epposition. It 
appeared from the pleadings and the evidence that Shaw, the 
original patentee, an American, had assigned his patent to Hiram 
Haines, another American. He, in turn, for a valuable conside- 
ration, disposed of the patent to Mr. George Campbell, of Liver- 
pool, who, with a third American, Mr. Norman Stewart Walker, 
as his partner, carried on the manufacture of these lined pipes, 
Mr. Hiram Haines being engaged by the firm to manage and 
conduct the business, and all matters relating to the letters 
patent. It was alleged that Mr. Campbell had expended in the 
acquisition of the patent, and matters connected therewith, 
upwards of £6000. It was also alleged that Hiram Haines had 
neglected to pay, when due, the hundred pounds stamp duty for 
prolongation of the patent right, which he was empowered, and 
it was his duty todo; that he also suddenly left the employ- 
ment of Campbell and Co., and obtained a patent in his own 
name for the manufacture of lined pipes. The bill was for a 
continuation and confirmation of Shaw’s patent on payment of 
the hundred pounds stamp duty. ‘The bill was rejected by the 
Commitiee, 

The Metropolitan Board of Works cannot be congratulated 
upon their parliamentary success hitherto in the present session. 
In Mr. Goldney’s Select Committee they have failed to obtain 
a verdict in either case of the Shoreditch or the Leicester- 
square improvements, ‘Their failure was probably induced by 
the belief that the public would not have a quid pro quo for the 
heavy costs proposed to be incurred—about £150,000 in one 
care, and £50,000 in the other. The probability is that they 
will be more successful with the Hampstead Heath Bill, the cost 
in which, £45,000, is to be so much less, and the return for it 
so much more palpable. Meantime, Mr. Goldney’s Committee 
has been engaged for several days upon the Wimbledon and 
Putney Commons Bill. This bill is locally promoted, and its 
objects are the management of the commons by local autho- 
rities, and their improvement out of moneys raised by local 
rates. The results of a canvass of those who would be liable to 
be rated under the bill are as follows :—Total poor's rate assess- 
ment, £94,166; assent to the Dill, £63,693 ; dissent, £2649 ; 





the remainder neuter, void, or not seen. ‘Total number of 
assessments, 858 ; assent, 533 ; dissent, 28; neuter, 131 ; void, 
78; not seen, 38. It was rather amusing to hear Mr. Rodwell, 
Q.C., counsel for the Metropolitan Board of Works, in opposi- 
tion referring to the scheme of the board for the preservation 
of Blackheath, as an accepted, almost a8 an accomplished fact. 
The fact really is that within a day of the promulgation of the 
board’s Blackheath scheme a public meeting was held on the 
heath itself, at which strong resolutions were adopted condemn- 
ing the scheme in toto, and protesting against it in the most 
unqualified terms. The Board, or their counsel, should not 
halloo before they are quite sure that they are out of the wood. 

The cases of the Metropolitan Board are not what a theatrical 
critic would call “well put on.” The railway companies, great 
and small, and even the authorities of some of the small boroughs 
petitioning for gas and water bills, place against the walls of the 
committee-rooms maps and diagrams large and legible to every 
one in the room; but the drawings of the Board are so small 
and insignificant as to compel their own counsel to express regret 
that they had not “a larger map.” The Board has surely re- 
sources and a staff sufficient to provide, in illustration of a 
£150,000 project, a map that can be read by the chairman of the 
Committee or any one else concerned. 

The following bills among others have passed through Mr. 
Dodson’s Committee unopposed :—Muswell Hill Estate and Rail- 
ways; Great Northern and Western of Ireland; and the Dublin, 
Rathmines, &c., Railway Bills. 

In the House of Commons a number of important notices and 
adjourned debates are deferred to rather remote dates. The 
second reading of the Gas Works Ciauses Act is deferred till the 
20th April; of the Metropolis Water Bill to the 17th; and of 
the Patents for Inventions Bill till the 28th June. The Com- 
mittee on the Mines Regulation Bill is deferred to Monday, 
May Ist. 

Mr. Macfie takes an active interest in other questions in addi- 
tion to that of letters patent. On the 25th of April (deferred 
fro the 4th) he will move for a searching return in relation to 
the personnel, offices, duties, salaries, emoluments or fees of the 
persons who composed the Board of Trade or any department 
of Government specially charged with duties affecting trade and 
industry on the Ist of January in the years 1670, 1720, 1770, 
1820, and 1870; the number, names, or offices of the persons 
who now compose the Board of Trade, together with the dates 
of their appointment, the times at which, the places in which, 
and the business for which they or their predecessors have met, 
stating the number present on each occasion on which they met in 
each of the years 1868, 1869, and 1870; the names and func- 
tions of the several sub-departments or sections into which the 
board is divided or which it controls ; the places in which their 
business is carried on, together with the number and nameg of 
the persuns who constitute the staff of those departments, and 
the total of their salaries, &c., stating whence derived ; showing 
also in the most abstract and convenient form the clauses of the 
several Acts of Parliament which deprive or regulate the business 
of the board. Mr. Macfie’s motion for this return will be re- 
garded with greater complacency by the outside public than by 
the “persons” who constitute the Board of Trade, who have 
their work cut out for them if the motion is carried, 








CHEMICAL SOCIETY. 
April 6th. 
Professor FRANKLAND, F.R.S., President, in the chair. 


THE president, occupying the chair the first time since his 
election, returned his thanks to the Society for the honour con- 
ferred upon him, and expressed his readiness to discharge the 
duties of his office to the best of his abilities. The following 
gentlemen were elected Fellows :—F. Coles, C. E. Groves, E. W. 
T. Jones, L. T. McEwan, J. L. Shuter. The following papers 
were read: “On Burnt Iron and Burnt Steel,” by W. Mattieu 
Williams. Iron which has been damaged by reheating, or exces- 
sively heated and exposed after balling in the puddling furnace, is 
designated *‘ burnt iron” by the workmen. It is remarkable that 
no amount of heat applied to the iron in the blast furnace or in 
the early stages of the puddling process produces burnt iron, 
Burnt iron is brittle, its fracture is short and what is called 
crystalline, it has lost the fibrous character of good iron. If steel 
is raised to a bright red heat and suddenly cooled it is rendered 
hard and brittle, but these conditions may be modified by the 
process of tempering ; if, however, the steel be raised to a yellow 
or white heat and then be suddenly cooled, it is no longer capable 
of being tempered by mere reheating. It is useless for ordinary 
uses of steel unless it is again raised to a welding heat and rolled 
or hammered while aot, then allowed to cool gradually. The 
fracture of burnt steel presents a coarse grain and a crystalline 
appearance, Careful investigation, however, shows something more, 
viz.: that the facets of the aggregated ules have a more or 
less conchoidal form. The name of *‘ toads’ eyes” has been given 
by practical men to these concavities. Mr. Williams found that 
a piece of burnt iron contained oxide of iron dispersed through its 
mass, A sample of burnt steel, however, investigated in the same 
manner as the iron, showed no indications of the presence of oxide; 
thisof course was tobe expected, as the carbon of the steel must more 
or less completely protect the metal from oxidation, That iron, 
when unprotected by combined carbon, should oxidise not merely 
on its surface, but through its whole substance when exposed at 
asufficiently high temperature and for a sufficient length of time 
to the action of the atmospheric oxygen, is not difficult to conceive, 
since the researches of Deville, Troost, and Graham have shown 
red hot iron to be permeable by certain gases. In the case of 
steel, as Mr. Williams states, the burning is limited to the oxida- 
tion and consequent removal of the carbon which takes place even 
at alow red heat. The permeability of red hot steel by oxygen 
and carbonic oxide enables us to understand the process of the 
internal oxidation of the carbon, The ‘toads’ eyes,” or con- 
choidal facets, of the so-called crystals, Mr. Williams explains by 
supposing a piece of steel at the temperature most favourable to 
the rapidest endosmosis of oxygen and the exosmosis of carbonic 
oxide to be suddenly cooled, and the possible occlusion of the 
carbonic oxide to be arrested. The result would be a certain 
molecular disintegration and porosity of the steel presenting those 
conchoidal spots. This view is further supported by the fact that 
burnt steel may be cured by reheating and hammering, or rolling 
at a welding heat. 

** On the formation of Sulpho-acids ” by Dr. Armstrong. Occu- 
pied with an investigation into the constitution of sulphuric acid, 
the author turned his attention to chlorhydric sulphate, a body dis- 
covered some years ugo by Professor Williamson, When that 
substance, SO, HO CL, is made to react on benzole, the chief pro- 
duct of the reaction is sulphobenzid, sulphobenzolic chloride and 
sulphobenzolic acid being also formed, but in relatively very 
small quantity. This led Dr. Armstrong to commence 2 series 
of experiments to determine. if possible, the conditions under 
which the one or the other of the above reactions took place, and 
to arrive at a general expression for the action of chlorhydric sul- 
phate oa organic bodies. The bodies he had until now acted upon 
with SO, HO CL are brombenzol, nitrobenzol, nitrophenol (both 
modifications, the volatile and the non-volatile), and naphthalin. 
The results of his experiments led the author to conclude that 
the normal action, so to speak, of SO, HO CL is to form a sul- 


pho-acid, the CL of the chloride removing H from the body acted 
upon and replacing it by the group SO; H ; itis only under cer- , 





tain conditions that both CL and HO are removed from the 
chloride and a sulphobenzid-analogous compound formed, What 
these conditions are Dr. Armstrong hopes to establish by further 
experiments, 

‘On a Water from the Coal Measures at Westville, N.S.” by 
Professor How. The contents of this paper bear upon the relation 
of the constitution of a water and the nature of the geological 
stratum from which it takes its origin. The water above-men- 
tioned comes from what Dr. Dawson terms the Middle Local 
Formation of Nova Scotia, which includes the productive beds of 
coal, and which, according to the same authority, are destitute of 

roperly marine limestone. The analysis of the water seems to 
bear out the latter assertion, since the water is very poor in 
chlorides. 





Sir J. Wuitwortu, Bart., has just been married to the widow 
of Mr. Alfred Orrell, of The Grove, Cheadle, and the Cottage, 
Grasmere. 

THE INSTITUTION OF CIvIL ENGINEERS now consists of six- 
teen honorary anges 724 members, 1051 associates, and 204 
students, making a total of 1995 of all classes, as against 1000 on 
the 30th of November, 1861, so that in less than ten years the 
gross number has nearlydoubled. The institution was established 
in 1818, and was incorporated by Royal Charter in 1828, 

Tur Lonpon Gun Company (LiMITED).—A company has been 
formed under this title for the manufacture of ordnance of all 
kinds. The premises taken are, we believe those once occupied by 
the Blakely Ordnance Company. <A good board of directors has 
been got together, and we understand that Mr. P. M. Parsons, well 
known for his inventions in gunnery, holds the position of engi- 
neer to the company. 

THE STAVELEY Inonworks.—During the week a large 

himney, in tion with a ber of new furnaces which are 
in the course of erection, has been completed. It is an excellent 

jiece of workmanship, being 180ft. in height, and 12ft. in circum- 
sortie inside. The top of the chimney measures 4ft, 6in. across. 
The works are of an extensive character, and give pa a to 
several thousands of workpeople. A large number of pits are 
also worked by the company, which yield a large output of black 
shale coal, The collieries are so extensive as to be capable of 
fielding from 700,000 to 800,000 tons per year, a large proportion 
of which is sent to the metropolis by the Midland Railway. 

Harpoor DEFENCES.—The Chamber of Commerce of the Port 
of Falmouth have addressed Mr. Cardwell, as Secretary at War, 
in reference to the totally defenceless state of the Castles of Pen- 
dennis andSt. Mawe, which command the entrance of the river Fal. 
Their appeal is based on the fact of upwards of 3000 vessels-from 
foreign parts arriving at Falmouth annually for orders, and that it 
frequently happens that from 200 to 250 ships, which, with their 
cargoes, may & estimated at the valae of two millions sterling, are 
at anchor in Carreg Roads for weeks together, and would be ex- 
posed to destruction by enemy’s cruisers in case of a war, if unpro- 
tected by the forts above-meutioned. It has been officiallv repre- 
sented to the War Department that at Pendennis there is not a 
single piece of ordnance available even for the practice of the 
Militia Artillery, so thoroughly destitute is it‘at this moment of 
the smallest means of defence or of drill with the modern weapons 
of warfare. 

STEAM COMMUNICATION BETWEEN THE TYNE AND UNITED 
Srates.—It has long been considered that a line of steamers should 
be established between the Tyne and the United States of North 
America, and our readers will be glad to hear that the first steamer 
of a powerful company consisting of Newcastle and Bergen owners 
was launched on Thursday week by Messrs. J. Wigham Richardson 
and Co., at their Walker shipyard. It is the intention of the 
company to sail for New York by the route round the North of 
Scotland, touching at Bergen, in Norway, to take upon each trip 
froin 500 to 600 emigrants and passengers. The first steamer is a 
noble vessel 300ft. long and 900 effective horse-power, and she was 
christened by Mrs. Borries, the wife of our esteemed fellow towns- 
man, the Swedish-Norwegian Vice-Consul, the “St. Olaf,” after 
the martyr saint whointroduced Christianity into Norway. Theen- 
gines of this steamer have been constructed at the Sunderland shops 
of the North-Eastern Company, and we much regret to have to 
add that, instead of being towed round for her engines, the St. 
Olaf was moored alongside of the builders’ yard, there to remain 
till the engineers return to work, and, as, since the trades’ union 
delegates at Sunderland seem to be acting with perfect recklessness, 
the strike may very well last for some weeks, if not months, we 
fear that the North American Company will be met at the com- 
mencement of their enterprising career with those delays and 
vexations which threaten to ruin our British industry. e need 
hardly add that the builders of the St. Olaf have protected them- 
selves by the usual “‘ strike” clause in their contract.—Wewcastle 
Daily Journal. 

THE STEVENS BATTERY. —The long talked of “‘Stevens Battery,” 
which for the last twenty-six years has been in the course of con- 
struction, may now be said to be at a standstill, as very few men 
are now employed upon the huge ironclad. Our reporter lately 
visited the battery in question, to ascertain what progress had 
been made during the past half-year, and found that but little 
had been done towards its completion, and at the present time 
there is no indication of any progress being made, unless Govern- 
ment should again take the matter inhand, From inquiries made 
by our reporter, he learned that the work had been stayed owing 
to the want of funds, the last million of money bequeathed by the 
late Mr. E. A. Stevens having been nearly exhausted. It is stated 
that the huge monster of the deep will soon have to make her exit 
from the stocks, owing to the cutting through of a new street in 
Hoboken, to be called River-street, which will occupy part of the 
space now occupied by the battery. After the death of Mr. Stevens 
the brother of Mr. Robert L. Stevens, the well-known American 
inventor of implements of war, General McClellan and a board of 
trustees had had the control of the ship’s construction, and have 
made great alterations in the engine department and other parts 
of the vessel. The former engines have been removed, as they 
were considered too weak, and others of superior power have been 
put in their place, but others are still wanting. At the present 
time there are twelve boilers fixed in the hold of the vessel. Her 
outside, as far as the water-line, has been cased over with oak, in 
order to make her still stronger. The battery, which has under- 
gone numerous changes, and almost been rebuilt, is now designed 
to be a fast steam-ram and ironclad, and will be fitted up with 
guns, the number of which is not at present decided upon. In 
length she is 360ft., her beam is 60ft., and her height from keel to 
deck 30ft. She has a knife bow of iron, backed up with huge 
timbers—originally it was intended to have a prow or ram of GOft. 
long, but under the direction of General McClellan this has been 
removed. When completed she will be propelled by two powerful 
screws, worked by eight engines, which in turn are directed by and 
worked by two others, and the sole control of the vessel will be in 
the hands of the chief engineer. The hull is of wrought iron of 
over an inch in thickness. On going into action the vessel can be 
sunk below the water-line, by filling a compartment with water, 
thus presenting but a small surface at which the enemy could take 
aim, while the armour presents angles from which the balls would 
glance. General McClellan, who received 10,000 dols. a year as 
chief engineer, has‘ resigned ‘his position, owing to there being no 
funds, and now the battery is under’ the control of engineer New- 
ton, a nephew of General Newton, and Mr. Pierce. It is said that 
a thousand men could well be employed on this enormous struc- 
ture, with which force itcould be finished in six tl It is 
rumoured that the Stevens family have given up all their interests 
in the battery, which has caused a fearful expenditure in its con- 
struction, anil thus save themselves from the expense of an endless 
litigation with the authorities of Jersey City should they seek to 
claim ther under the devise made by Mr. Stevens.—New York 
Times. 
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RAILWAY MATTERS. 

On the long apewe of Russia it is said that the rails are worn 
more on one side than the other through the effects of the 
—_ ty motion on the moving train. We don’t believe a word 
of i 

* A PoRTION of the extra rolling stock required by the Recife and 
Sao Francisco, Pernambuco Company, consisting of six third-class 
carriages, two brake-vans, and twenty covered goods wagons, have 
already been shipped to Pernambuco, and the remainder will be 
sent out in due course. 

THE Illinois Central, in the maintenance and renewal of track, 
have expended during the past year 1,257,290 dols., including the 
cost of re-rolling 7146 tons of iron rails. On the lines in Illinois 
sixty-five miles of track have been re-laid with re-rolled iron rails, 
and eighty-four and a-quarter miles with repaired old iron rails ; 
and in Iowa six and a- miles have been re-laid with re-rolled 
_ and twenty and three-quarter miles with repaired iron 


last the driver of a well-filled passenger 


On Sunday evening 
North-Fas e sheet 


train on the tern Railway, when alongside a larg 
of tida) water nearly a mile ow called Middleton Slake, near 
West Hartlepool, observed an obstruction on the rails. He applied 
the brakes and whistled to the guard to do the same, but before 
he could stop the train the engine ran over and cut in half what 
proved to be an iron chair, which had evidently been purposely 
placed on the metals. Had it not yielded the entire train and its 
occupants must have been precipitated into the Slake, when, it 
being high water at the time, the consequences would have been 
very serious, A boy is in custody on suspicion of putting the 
chair on the rails. 


Last week a petition was presented to Sheriff Galbraith, Glasgow, 
at the instance of the Wemyss Bay Railway Company, praying that 
the Caledonian Railway Company might be interdicted from charg- 
ing more than 6d. for third-class fares between Glasgow and Upper 
Greenock. It was argued for the petitioners that according to an 
agreement entered into between the Wemyss Bay and Caledonian 
Railway Companies the third-class fares between Glasgow and 
Upper Greenock were to be at the rate of 6d. each passenger ; and 
that these fares were not to be raised until joint committees of 
both = should meet to consider any pro alteration. 
The third-class fares, however, were raised on the 1st inst. from 
6d. to 94. The Sheriff granted an interim interdict against the 
Caledonian Railway as craved, and fixed Thursday for hearing 
parties. 

SUBJOINED is a statement of the railways in Alsace and that 
part of Lorraine ceded to the German Empire which, under the 
omy Treaty of Peace of the 26th of February, will pass 

m French to German control :—‘‘ Forbach-Metz, 70 ; Sarregue- 
mines, Prussian frontier, 1; Metz-Thionville, Luxembourg 
frontier, 46; Thionville-Hayange (in the direction of Sedan), 8 ; 
Metz, French frontier (in the direction of Pont-A-Mousson), 4 ; 
Bening-Niederbronn-Haguenau, 106; Bavarian frontier, Wissem- 
a denheim, 57; Strasbourg, towards Kehl (Baden), 8; 
Strasbourg-Avricourt, 93 ; Avricourt-Dieuze, 22; Avricourt-Cirey, 
18; Strasbourg-Molsheim-Mutzig, 19; Molsheim-Wasselonneet- 
Molsheim-Barr, 30; Strasbourg-Mulhouse-Bale (Swiss frontier), 
138 ; Schelestadt-Sainte-Marie-aux-Mines, 2! ; Thann-Wesserling, 
27; Cernay-Sentheim et Bolwiller-Gubwiller, 20; Mulhouse- 
Dammerkirch, 26 ; Colmar-Munster, 19; making a grand total of 
733 kilometres. 

COLONEL HuTcHInson, the Government inspector of railways, 
thinks the accident on the Midland Railway, near Draycott station, 
in January last, might have been prevented. He thus remarks 
upon it in his report: ‘The cause of this accident is to be attri- 
buted to the failure of the tire of the left leading wheel of the 
front van of the train, this failure again being probably due to 
the metal of which the tire was formed having been of too hard a 
nature, and perhaps somewhat too tightly fixed on the wheel. 
With the most careful superintendence and workmanship, of which 
there is no reason to doubt either in the present case, it is im- 
possible but that tires should occasionally fail ; but there is no 
necessity whatever that these failures should be the cause of 
serious and too often fatal accidents. This is the fourth tire 
that has failed and caused a train accident this winter, and it has 
been happily the least serious of the four; but in neither of the 
four cases need any accident at all have resulted from the break- 
ing of the tire had it been secured to the wheel by a method such as 
Mansell’s, which has never hitherto been known to fail, though it 
has now been very largely used for many years.” 

DANIEL HaYNEs, an engine-driver on the Ohio and Mississippi 
Railroad, in a letter to the Missouri Republican of the 9th ult, 
gives an account of what befel him at East St. Louis on the occa- 
sion of a terrible storm which passed over that place in the early 
part of last month. Mr. Haynes says :—“‘I was sitting upon my 
seat when the storm commenced ; my engine was standing on 
switch No. 2. Therain commenced to Fann into the cab, and I got 
down to let down the curtain. Just then the wind commenced to 
blow fiercely, and I stooped down to the bottom of the cab of the 
engine to look for a nail I had dropped to nail the curtain down 
as the wind blew so. The fireman said he had some in his 
tender-box, and stepped out of the cab on to the tank to 
get some, when the wind caught him and blew him clean 
off the tank and raised him about fourteen feet from the 
ground, carrying him over a freight car and landing him upon 
the roof of a small shed north of the passenger coach shed of the 
Ohio and reopens # Railroad, he receiving no other injuries than 
severe bruises and a small cut upon the left arm. No sooner did 
I rise up than I found the glass fall out, and then the wind 
caught me, tearing away entirely the cab and carrying cab and 
myself off—the first time I ever enjoyed a ride without human aid 
ormechanism, I wascarried near 150 yards. Onmy way I wascarried 
through an express carthatstood withitssidedoorswideopen. But 
for those doors being open I have no doubt it would have killed me. 
I was then carried into a yard where three hogs were, and fell clean 
upon one of them, where I laid several minutes until I could recal 
my senses, when I arose up bleeding about the head. I received three 
scalp wounds and one on my left thigh, but am able to resume 
work,” They really tell capital stories in America. 


THE Grand Trunk Line of Canada report that the laying of steel 
rails with a view to future economy will increase in the meantime 
the charge for renewals, as the extra cost of steel rails as compared 
with new English iron rails is about £4 per ton, and as compared 
with Toronto re-rolled rails about £2 10s. per ton. In three or 
four years, however, from the present time, the company will be 
receiving the benefit of this extra outlay for putting down steel in 
place of iron rails. The total number of miies relaid during the 
past half-year was 108}, of which 534 were laid with steel; 490,697 
new ties were put into the track, and 125 miles of the line were 

. The steel rails have given great satisfaction. They were 
exposed to the severity of the coldest winter which has been ex- 
perienced in Canada duing the past twenty years. The capital 
required for the international bridge at Buffalo has now been pro- 
vided, and the bridge will, it is hoped, be opened for traflic in the 
course of next year. Since last December, when a partial cessation 
of competition for western traffic between the railways of the 
United States occurred, a great improvement has been manifested. 
A continuance even of the existing fares and rates will bring about 
an important change. The working of the current half-year has 
alreuly resulted in an increase—including one extra day’s traffic — 
of £58,000, or an average of about £5000 per week. ‘Tho company 
is free from debt, and in the possession of means for all necessary 

surposes, The completion of the international bridge over the 
iagara river is secured. Tho Intercolonial Railway is being 
rapidly constructed, and other enterprixes of importance are pro- 
jected in the Dominion which canrov fail to give an increased sti~ 
mulus to the trade and commerce of the couutry, 








NOTES AND MEMORANDA. 


Tue first employment of the waste gases of blast furnaces ap- 
poms to have been in 1812, by M. Aubertot, for burning lime and 

ricks, That gentleman also patented the use of these gases in 
the cementation of steel. 

SPONGE can be bleached by soaking it in a weak dilution of 
hydrochloric acid, which removes the calcareous matter, and 
then washing it several times in cold water; after which it 
must be soaked in water holding a little sulphurous acid or 
chlorine in solution. 

Opium culture has been attempted in Illinois, and although the 
poppies did not grow to be healthy plants, some opium was 
obtained by incision of the capsules, which, on treatment by 
Mohr’s process, gave nearly nine per cent. of crystals of morphia. 
The grower will experiment further this year. 

Tue difficulty of uniting iron to brass is created by the unequal 
rate of expansion in the two metals, which destroys the unity 
when the temperature is changed. A new alloy of copper is 
announced, and the inventor claims that its expansion by heat is 


so similar to that of iron and steel that the surfaces may be 


regarded, when joined, as permanently united for all practical 
purposes. The formula, recently published in the Journal of 
Applied Chemistry, is as follows: Tin, 3 parts; copper, 39) parts; 
zinc, 74 parts. 

THE annual statistics of the commerce of New York, just made 
up, show that the importations of foreign goods during 1870 
amounted to £63,000,000, being £1,700,000 in excess of those of 
the previous year, which, with the exception of 1866, were larger 
than on any former occasion. Of this total, which represents 
cost value exclusive of freight and duty, about one-third consisted 
of what are termed dry goods— manufactures of cotton, linen, 
silk, wool, &c., and the remainder of general merchandise, such as 
sugar, tea, coffee, spirits, spice, china, glass, metals, drugs, fruits, 
seeds, &c. The specie shipments from New York during the year 
were £11,600,000, against £6,600,000 in 1869. New York imports 
about two-thirds of all the goods landed in the United States, and 
exports about 40 per cent. of all that are shipped. 


Mr. Strong, the newly-appointed Astr Royal at the Cape 
of Good Hope, has recently communicated to the Royal Society 
an important paper and curve, in which the thermometric obser- 
vations taken there since 1841 are discussed. This curve he has 
compared with another constructed on Wolf's observations of sun 
spots, and with the following results, which are given in his own 
words in Nature :— “‘The agreement between the curves appears 
to me so close, that I cannot but believe that the same cause which 
leads to an excess of mean annual temperature leads equally to a 
dissipation of solar spots, There is on the whole a curious 
peer of logging of the inverse curve of solar spots over that 
of temperature. . At the maximum, about 1856, this, however, does 
not appear to be the case; but when the uncertainties of the data, 
both of the solar spots near the minimum and of the mean tempe- 
rature also, are taken into account, such discrepancies might 

rhaps fairly be expected, even if there be a physical connection 
oreo the two phenomena as results of some common cause. 
If there be a sensible inequality in the mean temperature with a 

riod of about ten years, then the mean temperature resulting 
rom the observations in the sengeny observatory, which were 
made near a maximum, will be too high. The corresponding 
ordinates, therefore, will be depressed too much relatively to those 
corresponding to observations made in the other two observatories. 
In the curve 2 I have imperfectly corrected the mean of the 
results for the temporary observatory on the supposition of such 
an inequality existing. The only result of such a correction is to 
modify the curve at the points of junction of the observations 
made in different positions. The general form is unaltered. It 
should be mentioned that the point about which the curves appear 
to differ most is near or at the change of exposure from the original 
observatory to the temporary shed about 1852. I may mention 
that I had not the slightest expectation, on first laying down the 
curves, of any sensible agreement resulting, but that I now con- 
sider the agreement too close to be a matter of chance. I should, 
however, rather lean to the opinion that the connection between 
the variation of mean temperature and the appearance of solar 
spots is indirect rather than direct, that each results from some 
general change of solar energy. es The problems of 
meteorology appear to be presented here in a simpler form than in 
England, and probably systematic photographic self-registering 
= extended overa few years might lead to important 
results. 


Tue total number of calls for fires, or supposed fires, re- 
ceived during the year 1870 in the Metropolis has been 2188, 
Of these 133 were false alarms, 109 proved to be only chim- 
A alarms, and 1946 were calls for fires, of which 2376 re- 
sulted in serious damage, and 1670 in slight damage. These 
figures refer —y to the regular calls for fires or supposed 
fires, involving the turning out of firemen. fire-engines, horses, 
and coachmen; they do not include trifling damage by fires 
which were not sufficiently important to require the attend- 
ance of firemen; neither do they include the ordinary calls for 
chimneys on fire, which are separately accounted for. The 
fires of 1870, compared with those of 1869, show an increase 
of 374; and compared with the average of the last ten years, 
there is an increase of 555. The ae ee of serious to slight 
losses in 1870—276 to 1670—is about the same as has been made 
out during the last few years. The number of fires in the metro- 

lis in which life has been seriously endangered during the year 
7870 has been 83; and the number of those in which life has been 
lost has been 21. The number of persons seriously endangered 
by tire has been 186, of whom 153 were saved and 33 lost their 
lives, Of the 33 lost 17 were taken out alive, but died afterwards 
in hospitals or elsewhere, and 16 were suffocated or burned to 
death. The number of calls for chimneys has been 4045. Of 
these 1332 proved to be false alarms, and 2713 wero for chimneys 
on fire. In these cases there was no attendance of engines, but 
only of firemen with hand-pumps. The number of journeys made 
by the fire-engines of the fifty stations has been $127; and the 
total distance run has been 21,914 miles, The quantity of water 
used for extinguishing fires in the metropolis during the year has 
been 11,161,446 gallons; in round numbers a little more than 
11,000,000 gallons, or about 50,000 tons, a most insignificant quan- 
tity for the wok done. Captain Shaw says :—‘* This may have 
been an exceptional year, and consequently it may not be well to 
base any definite conclusions on the matter; but in a professional 
point of view the fact here referred to is especially worthy of 
being recorded as evidence of the extreme care used by 
the brigade to reduce the unavoidable item of damage by 
water to the lowest possible point consistent with the 
certainty of extinguishing fires. Assuming the annual supply 
éf the Metropolis to be 34,000,000,000 gallons, it will be 
seen that the total quantity used for fires during the year bas 
been less than one gatlon ot every 3000 supplied. Even in the 
heaviest years the water required for extinguishing fires bears a 
very small proportion to the total quantity ; the really important 
object is to obtain it with quickness and certainty, which can be 
efiected only by means of a constant high-pressure service. I pre- 
sume that Londoa will not submit much longer to the inconveniences 
and risks of intermittent water supply, and 1 confidently antici- 
pate that, when constant high-pressure services have been esta- 
blished all over the Metropolis, the quantity of water used in 
extinguishing fires will be still further reduced, for it must be re- 
membered that in many cases a single gallon at an carly stage is 
more effective than a million gallons half an hour later. Having 
said so much, Iam bound to add that the efforts of the water 
companies to meet our requirements are worthy of all praise, and 
that they evidently spare neither trouble nor expense in giving us 
water in as large quantities, and at as early periods, as an inter- 
mittent system of supply renders possible.” 





MISCELLANEA. 

THE Table Bay Docks have been quite finished, and are now 
yielding a large revenue. 

Mr. GoscHEN, Rear-Admiral Mends, and Captain Robert Hall, 
C.B., have consented to b vice-presidents of the Institution 
of Naval Architects. 

THE Belgian iron trade does not exhibit much change. A fair 
current of orders prevails, nevertheless work is not quite so 
abundant as could be desired, there being an absence of great 
contracts. 

THE supposed gold mine on Leading Creek, Randolph ante, 
West Virginia, which caused so much excitement several mon 
ago, and which was reported to be worthless, has been pronounced 

| by geologists to be a rich vein of nickel. 

Ar noon on Saturday the joiners and house carpenters of New- 
castle, numbering several hundreds, turned out on strike, in con- 
| sequence of the refusal of the masters to accede to the demands 
| of the men for a reduction in the hours of labour. 
| For the first time London and Bombay were brought into direct 
telegraphic communication by the Indo-European line on Satur- 
| dag bank, a message being sent through without retransmission, 
}and instantly acknowledged. The distance from London to 
Bombay by the Indo-European line is 6000 miles, 

Tue strike in the engine trades at Sunderland continues, and 
nearly 2000 men and boys are consequently idle. The different 
engineering firms on the Tyne, the Wear, and the Tees have 
to give substantial support to their Sunderland brethren, with the 
view of enabling them to resist the demands of the men. 

A NEW volta-electric penholder is just introduced which is 
formed of two metals brought into galvanic action by means of the 
fingers. Holes are punched in the holder where it is grasped 
by the writer, and through these the fingers keep up a current 
which is said to modify, if not to prevent, the muscular weariness 
following long and rapid writing. 

A LARGE and destructive fire occurred on Wednesday morning 
on the premises of Messrs. Weson and Gryce’s Bolt and Rivet 
Works, Birmingham. The premises burnt, consisting of a two- 
storey block of buildings, overlooking the canal, and another 
block in the rear, were completely gutted, and a large wee | of 
valuable machinery destroyed, The total damage is estimated at 
nearly £10,000, which is covered, however, by insurance, The 
cause of the fire is unknown. 

ON Saturday at a meeting at Batley Carr, representing several 
thousands of the operatives in the heavy woollen district, resolu- 
tions were passed declaring that a full half-day holiday on Satur- 
days ought to be granted. It wasalso agreed to send a copyof the 
petition, embodying the resolution, to each firm in the neighbour- 
hood, and that deputations should be appointed to seek the assis- 
tance and co-operation of the Chambers of Commerce of Dewsbury, 
Morley, and Batley in the matter. 

AN unfavourable report is current as to the gas-producing qualities 
of the coal taken out of the ‘* Mayo” colliery = after two separate 
trials at the Bombay Gasworks last month. Mr. Mark Fryar, the 
mining engincer, is, however, more hopeful of the coal now being 
excavated from the new Wurora pit, and a trial of it will be made 
when a sufficiently large quantity has been got ready for transport 
to Bombay. The coal from this pit is from a seam 200ft. below 
the surface, and is considered very pure. 

THE Albert Bridge, spanning the Clyde at Hutchesontown, is 
now far advanced towards completion, and is expected to be 
opened for traffic about the end of next month or the beginning of 
May. It was at one time hoped that the bridge would have been 
on available for the public, but the severe frosts of the past 
winter suspended operations. Now, however, that mild weather 
has set in, the work is being vigorously prosecuted, with the pros- 
pect of being soon entirely carried out. 

THE Russian Trade and Navigation Company have just come 
forward with a proposal to establish a line of steamers upon the 
Kouban (the river draining the northern slope of the Caucasus and 
falling into the Straits of Kertch), at their own expense, on con- 
dition of a guarantee of monopoly and the assistance of the local 
authorities. Similar lines are about to be established on the open- 
ing of the navigation upon the Obi and Irtish, in Western Siberia. 
The fourth of the steamers destined to open a regular communica- 
tion with India and China has left Odessa, 

THE machinery hitherto used in the Royal Laboratory Depart- 
ment, Royal Arsenal, Woolwich, to manufacture the bullets for 
the Snider breech-loading rifle, and which completed them at the 
rate of sixty per minute, is being replaced by machinery of more 
modern construction, each machine being designed to manufac- 
ture one hundred and thirty bullets per minute, Another advan- 
tage possessed by the new machines is that three only occupy the 
space occupied by one of the original machines. 

Ir has been suggested that coal-gas might be used as a substitute 
for oil as the illuminating agent in lighthouses. A report of some 
experiments has been recently laid before Parliament. After a 
very extensive set of experiments it is stated that the mean re- 
sults show that, even with the gas then specially manufactured, 
they did not warrant the adoption of the proposed substitute for 
the present mode of illumination. Dr. Tyndall has more recently 
conducted some experiments on the coast of Ireland, which have 
proved more favourable to gas illumination, 

Tue strike epidemic seems to be extending among the working 
men of Northumberland and Durham, and it is likely to give a 
considerable check to the prosperity of trade in that district, 
which was so promising for 1871. The strike in the engineering 
trade of Sunderland still continues. An attempt has been made 
by some of the men to have the subject in dispute referred to 
arbitration. But so far the proposal bas been rejected by the 
great body of the workmen. The ship joiners of the Wear are 
now on strike for an advance of wages from 27s. to 30s. per week. 
The house joiners of Newcastle and Gateshead have likewise 
struck work fora reduction of the hours of labour to nine per 
day. The Thornley pitmen have been on strike a fortnight, and 
there is a fear that the pitmen employed in three of the North- 
umberland steam collieries may strike if some dispute about prices 
cannot be arranged. 

Tue Westminster District Board of Works last year made the 








first thorough trial of street watering with Cooper's salts, and with 
perfect success, This spring the parish of St. Luke's, Finsbury, 

as followed, and for some weeks past the deliquescent salts in 
solution have been applied to the whole of its roadways. As an 
interesting example of the direct benefit of this system of road 
watering, it may be stated that a portion of the City-road between 
Britannia-street and Old-street, which belongs to Shoreditch 
parish, abuts upon the region watered with Cooper's salts. 
This portion is marked to the senses the instant the boundary is 
passed ; volumes of dust irritating the eyes and strong ammoniacal 
odours the nose. Westminster also this spring resumes the process, 
and St. George's, the neighbouring district, has become a convert, 
its committee of works having decided last week upon thus treat- 
ing the area between Knightsbridge on the north, Grosvenor-place 
on the cast, Buckingham-palace-road on the south, and the ex- 
treme boundary of the parish on the west—an area larger than 
the whole district under the Westminster board. The City 
authorities have further commenced making tentative experiments 
upon Blackfrisrs Bridge and a portion of Farringdon-street, but 
this extent of ground is obvivusiy too limited for any practical 
purpese ; some other of the metropolitan parishes are also dealing 
with small quantities. Provincial towns are, moreover, paying 
attention to this source of comfort and economy—Blackburn, 
Boston, Malvern, using it this spring for the second time, The 
chairman of the Westminster board stated that by the ordinary 
plan of watering previously in use in the district twenty-one carts 
were required, but that with the deliquescent salts ten w.ll be 
sufficient with one extra for special occasions. 
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HER MAJESTY’S SHIP CERBERUS. 


IN a recent impression we 
gave our readers, at page 207, 
a long account of the 
Cerberus, We are now 
able to illustrate her angle 
of rolling, and would 
seriously call the attention 
of the members of both 
Houses of Parliament, and of 
the naval mewbers especially, 
as well as the general public, 
t» the fact that we are now 
building by contract four 
vessels of this type, now 
known as the ‘* Cyclops” 
class, viz., Cyclops, Hecate, 
Gorgon, and Hydra, without 
one of them having been 
tried at sea. The voyage 
of the Cerberus will demon- 


strate of what value such 
**tubs” will be to defend our 
shores, liarbours, and com- 
merece, Sir Jd, Tay may well 


say that “af they were more 
stable they would be more 
valuable.” If they built 
ships of 2150 tons, and said 
to the naval officers in charge 
of them, ** You may use them 
in narrow seas, where of 
course no waves of their own 
period would dare enter to 
disturb their equilibrium— 


stability we mean,” “ but if 
you meet an oceanic wave, the 
fate of the Captain will hefal 
you that would not be very 
satisfactory,” and we most 
certainly agree with him, and 


go further, and say, wost un- 
satisfactory. We shall cer- 
tainly be astonished if any 
more of this class from the 
same designs are built, and 
would give a word of warning 
to the First Lord against such 
vessels being allowed to leave our harbours, even though the wind 
should indicate but a summer squall. A low freeboard ship, 
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capable of rolling 40 deg. on small provocation, can never be con- 
diet practically safe out of harbour. 








INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 229.) 
In the discussion which followed Mr. Barnaby’s paper, given in 
our last impression, Mr, Merrifield said he would ask Mr. Barnaby | 
to notice one point in his reply : whether the centre of gravity was | 


expected to remain unaltered when the vessel got beyond her | * 


beam ends? 

Mr. Henwood said that rather too much had been made of this 
curve of stability, because long before this curve was heard of all . 
the calculations with reference to this matter were always made by | 
every competent naval architect. It was merely putting the cal- 
culations into their present form that constituted the novelty. 
Mr. Barnaby said that if the Captain rolled over by the combined | 
effect of wind and sea to 40 deg., and that if the wind and sea 
were then suddenly taken away she would have returned back 
again. There was no doubt of that, but these things must be | 
looked at in a practical light, The maximum stability must be | 
always considered the danger point, and the evanescent stability | 
after that point was of nouse whatever except in the mere matter 
of rolling. No doubt if the ship were merely set rolling the | 
stability when past the maximum point would be of assistance; | 
but in the case of a ship at sea the maximum stability must 
always be borne in mind as the danger point ; that point once 
reached—the opposing forces still continuing—she must go over. 
In this question of high and low freeboard, either system 
might be carried to an extreme. Too high a freeboard would be 
as dangerous as too low a freeboard. It was in this asin all things, 
safety was found in adopting a medium course. He should like | 
to know whether the curve of stability given for the Vanguard | 
was taken for the ship in ballast ?— Mr. Barnaby said it was. 

Mr. Henwood said it would have been interesting to have had it 
without ballast, because that would be an excellent illustration. of | 
the stability of a high freeboard ship to compare with the Captain. 
The first ship for which this curve of stability was got out was | 
the Duncan, That ship had a freeboard of 3ft. Gin., and its stability, | 
taking the edge of the deck as the maximum stability, was 6150 | 
foot-tons, This ship was correctly considered to be a perfectly | 
unsafe ship. The Captain, when the edge of herdeck wasimmersed 
in the water, only had a stability of 5600 foot-tons, at least 10 per 
cent. less, He should very much like Mr. Barnaby to tell them | 
what scientific reasons there were for saying that [there was no | 
cause for apprehension with the Captain, whose stability was even 
less than that of aship possessing 10 per cent. greater stability, 
although that even was undoubtedly a p ndcsat ship. 

Mr. Jordan asked, with reference tothe calculations as to sta- | 
bility, whether they were made always on the assumption of the | 
weight being constant in their position, or whether any allowance | 
was made for that variation which must always occur in ships of 
war according to circumstances. He supposed that the calcula- 
tions were made upon the supposition that every gun was in its 
ordinary place of rest, and wished to know whether any allowance 
was made for the consideration of their being all oneside, as would 
happen occasionally in action, and for other fluctuating circum- 
stances that must occur in ships of war, 

Mr, Scott Russell said he should be sorry that so valuable a 
paper should pass without their deriving from it all the informa- 
tion which it was possible to elicit. It was most important to 
distinguish between what it was usual to call the stability of the 
ship, and what he would call mere stability and seaworthiness. 
Mr. Barnaby had proceeded to the very furthest point he could 
venture to, speaking only of statical stability, because statical 
stability was that which he represented. But he observed in cer- 
tain passages, that while he talked only of statical stability he 
was thinking seriously and deeply of dynamical stability, or of 
dynamical instability. What he meant was this—the angle to 
which a ship might be inclined when she was inclined by a steady 
force like that of the wind, and the angle to which she might 
safely be inclined when she was in an oscillating sea, and when 
in that oscillating sea she was herself oscillating in quite another 
an d dent from that in which the sea was oscil- 
lating. In those circumstances,the question of danger and safety 
were extremely different from the question of danger and safety 
when the vessel was steady and did not oscillate, when the sea 
was smooth and did not oscillate. He mentioned this for the pur- 
pose of avoiding any false inference they might draw from the 
beautiful and most instructive curves which Mr. Barnaby had 
given them. If at their next meeting, in the growth of technical 
science, and in the growth of the ability to apply that technical 
science to the actual phenomena of ships on a wave sea, they 
could be shown what in regard to given sizes, lengths, and speeds of 
waves would be the free swinging of a ship on such waves, they 
would then be able to tell beforehand not only where the points 
of safety and danger were in a ship when she was under press of 











canvas without reference to her own oscillations or the oscillation 
of the sea, but what they would be with reference to a ship 


actually in danger on a stormy sea. He laid great stress upon the 
importance of distinguishing between the limits of freeboard 
which were dangerous or safe in still water, and the limits of free- 
board which were dangerous or safe in wave water, It was neces- 
sary to draw great distinction between extremely low freeboard 
me | what was called little freeboard, for the things were quite 
different. It wasagreat error to suppose that little freeboard was 
favourable to gunnery and wasfavourable to stability. Extremely 
little freeboard, if they could venture on it, was the most perfect 
of all for a cupola ship, and for the purposes of naval artillery. 
If they chose to run the risk, which every sailor had to do, of his 
own life for the purpose of destroying his enemy, he would advise 
them to do as their American friends did—to build ships called 


| gun platforms, with next to no freeboard at all; they would have 


ample stability if they did not carry sail, and their stability in a 
rough sea would besurprising. If they could come down to lft. 
or 2ft. of seaboard, and were all able to swim on attacking 
an enemy with such a ship as that, if there was any sea 
running they would pound him to pieces before one of his shot 
could touch them. That was the least possible freeboard, that was 
the greatest stability of gun platform, that was the principle of 
low freeboard carried out when it was useful, Now to say a word 
against modern freeboard, If in a vessel, such as those larger 
ones that they had been talking of, they chose to go to 4ft., and 
5ft., and 6ft. of freeboard, every foot added to the freeboard gave 
them oscillation and instability, while every foot that the free- 
board was diminished from a proper freeboard, lost safety, 
security, and seaworthiness. The conclusion growing out of this 
was, if they required a good, wholesome, sea-going, safe ship, 
there was a perfect power of making it by going in a manly, 
straightforward way, for good, large, wholesome freeboard, and 
then every seaman in the navy would feel that he was in a sea- 
worthy ship. But if they wanted the other thing, and he con- 
fessed he was not cowardly to do it, and show that they did not 
care about danger in facing the enemies of their country, let them 
take a ship with a few inches of freeboard, take all the precau- 
tions they could to keep her from sinking, stand by her guns, 
earn to swim, have patent buoys to carry them away, and be 
heroes, <A vessel of low freeboard could be made perfectly sea- 
worthy; the whole of her apertures could be closed, and the sea 
allowed to roll over her deck without the slightest danger; it 
would be an admirable gun carriage for rough water, but not a 
good sea-going ship. From henceforward he would suggest that 
they should plainly and distinctly tell all the world, especially 
sailors, when a ship was meant to defend them against the sea, 
and when it was meant as a defence against invasion. When it 
was meant as a defence against the sea, let it be a wholesome, 
large, freeboard ship; when it was to defend them merely against 
enemies invading their country, let it be a ship made, not so much 
for sailors as for artillerymen, gunners, patriots, and heroes. 

Captain de Horsey said he understood Mr. Barnaby to say that 
in three of these ships the vanishing point of their stability was 
beyond the angle of 90 deg.; that they could safely go on their 
beam ends, and when the squall was over they would come back 

in. He wished to record his humble opinion that no ship, 
whether she was a ship of war or a ship laden with merchandise, 
should be permitted to go to sea to a distance to be considered a 
regular sea-going ship unless the vanishing point of her stability 
did not exceed 90 deg. Those who had long experience at sea 
well knew that there were extraordinary cases in which the sea 
and wind united to overthrow the ship, and they could not de- 
pend upon limiting the angle to 50 deg., or 60 deg., or 70 deg. 

Mr. Tho:nicroft thought the importance attributed to these 
curves of stability was over estima for ships of the Captain 
class did not roll nearly so much as ships with high freeboard. 
Ships with very little more freeboard than the Captain might carry 
a small amount of sail with safety, and really be very efficient gun 
carriages, as the Oo eg really was. 

Mr. Barnaby said he had been asked whether he had supposed 
the centre of gravity tobe fixed in these vessels, Of course e had 
sup that, but of course he knew also that that would never 
be the case. Sailors had told them that they had had their ships 
on their beam ends, and some said that the ships remained so a 
considerable time, and then came back again. Captain de Horsey 
thought all ships should be able to 1ight themselves from any 
angle of 90 deg. 
aa de Horsey said he did not apply it to home defence 

ps. 

Mr. Barnaby said to fulfil that condition high freeboard was 
absolutely necessary. The V: , 98 built, was very much 
lighter than she was designed to be, and she was brought down to 
her designed draught by ballast, and then her curve of stability 
was constructed—it was the natural period for doing it. It took a 
very long time to make a curve of stability, and they could not 
afford to throw work away, as it would have been, to calculate a 








foot above the line she was designed to float at. As to the 
Duncan, whatever the amount of maximum stability might have 
been, it was to be borne in mind that the tion of the maximum 
stability was at about one-half the range of the ee and the 
vanishing point was at about half the ry od the Captain’s. She 
would have reached her maximum at about 10 deg. or 11 deg., 
and would have vanished altogether at a little over 20 deg. Those 
were the considerations that led to the condemnation of the 
design without any reference to the amount of stability. 

Mr. Henwood said what he meant was, how was it that the 
Captain was considered safe when this ship, with more stability, 
was considered unsafe? 

Mr. Barnaby said his object had been to show that the important 
thing to be considered was the range of the stability, the position 
of the maximum angle and the position of the vanishing angle. 
Mr. Henwood did not believe that he (Mr. Barnaby) could not 
help it, and had no more to say about it. With regard to the 
statement that these calculations were not new but had been 
made many times before, that was not within his experience. He 
never knewanaval architect whocould tell him whereabouts his ship 
would reach her maximum stability, and he did not believe any- 
body in the room ever did. He did not believe any naval architect 
mal ever tell whereabouts the stability of his ship vanished and 
he did not think oo there knew such aman, The calcula- 
tions with which he had been acquainted during a thirty years’ 
experience were these, that the calculations were made to about 
7 deg. or 10 deg.. and they thought themselves wonderfully clever 
if they did that, for the work was tremendous, but nobody thought 
of doing anything else, ' . : 

The Chairman said he thought he was quite justified in saying 
that the curve of stability, so far from being a matter of little 
importance, as had been suggested by one or two gentlemen, 
would henceforward occupy one of the most prominent places in 
the investigations and in the calculations which all naval archi- 
tects would feel it their duty to make. It was true so long as 
they limited themselves to building ships with high freeboard that 
it was a matter of very little importance, because so long as there 
was plenty of side of ship to be immersed they knew she would 
have plenty of stability. That was the reason why, till lately, 
naval architects had been satisfied with calculating ships up to 
10deg. But that could be sono longer, because there could be 
no question that in future all manner of ships of low freeboard 
would be proposed and would be built for war purposes—certainly, 
he hoped, none with low freeboard to carry canvas at sea; but 
ships without masts, which would go considerable distances 
from their own shores, might be safely built without freeboard; 
but it would be absolutely n in all these cases to know 
what the curve of stability is. ey knew, as the result of 
investigations communicated in previous years to the Institution, 
that the behaviour of a ship at sea depends to a t+ extent 
upon the time of her nati oscillation. Mr. Froude had made 
investigations, and, though it was not to be supposed that they 
could be depended upon in all cases for actual quantities, yet no 
one would deny the correctness of the principle upon which they 
were founded, and the main results to which they lead. Mr. 
Froude proved that a ship, in order to behave well and to be safe 
at sea, and to have what naval officers require more than anything 
else, a steady platform, must be a ship whose natural time of 
oscillation exceeded that of any waves to which she was at all 
likely to be subjected. In the Atlantic and other oceans, ships 
must meet with waves of very considerable period, and therefore 
every ship, to be safe, ought to have a very considerable period, 
and in order to do that she must have very little initial stability. 
Mr. Barnaby had shown that it was absolutely impossible, under 
ordinary circumstances, to have little initial stability with low 
freeboard without having a comparatively small range of stability 
in the curve, and therefore it was of the greatest importance that 
the curve should be in all cases carefully calculated, in order that 
they might be quite sure, by such an approximation as the mathe- 
matical investigations at their command would enable them to 
arrive at, that the ship might safely ride ina sea to which she 
might be subjected without going beyond the greatest angle which 
her range of stability furnished them with. Mr. Scott Russell 
properly added that he re before another year the question of 
the range of stability and the behaviour of a ship in a seaway 
would have been investigate. The question was not raised for 
the first time; it had been roughly investigated, sufficiently so as 
to enable them to form a very fair idea of what the behaviour of 
the ship was. To those who knew the mathematics of the case 
there was no necessity for him to say that the strict and accurate 
investigation required the solution of a differential equation, the 
solution of which had not yet been brought within the range of 
their powers; but it was very possible to get a very good idea and 
a very fair idea of the behaviour by an approximate process which 
had been applied, and upon which the safety of ships now building 
had been founded. On that account he felt perfectly certain that 
all the questions depending upon this curve of stability were in 
their infancy. The curve of stability was a thing absolutely 
unknown three years ago, and until very lately the practical bear- 
ing of the curve in almost every case had not been prominently 
brought out; in fact, it was the occurrence of the calamity which 
happened to H.M. ship Captain which had prominently brought 
it oe the public. He felt confident that in future it would 
form the most important element in all their investigations, The 

roperties of the curve had not yet been exhausted; in fact, they 
aow it was the nature of all these scientific investigations that 
they very often began with quite a different object, and it was 
only by further investigations, and by further practical results, 
that its real bearing and properties were discovered. = 

A paper was next read ‘‘On the Calculation of the Stability of 
Ships, and some matters of interest connec therewith,” by 
Mr. W. H. White and Mr. W. John, late students of the Royal 
School of Naval Architecture and Marine Engineering. This 
paper was very cordially received by the meeting as the production 
of two of the pupils of their own school. 

A paper was also read on “‘ The Efficiency of Jet Propellers,” 
forwarded by Cavaliere B. Brai, Director of Naval Construction, 
Ministry of Marine, Florence. The object of the paper was to in- 
vestigate the theory of Ruthven’s hydraulic propellers, with a 
view to ascertain if the low amount of useful effect obtained ought 
to be altogether attributed to the inherent defects of the system, 
or if it might not be remedied by the adoption of suitable 
arrangements, The paper was of the most elaborate descrip- 
tion, and the author arrived at the following conclusions :— In 
order that an hydraulic propeller may act under good conditions, 
it is necessary to {arrange things so as to insure—(1), that the 
water shall enter the ship in a horizontal direction, aud parallel to 
the middle line plane, and from aft to forward; (2) that the ori- 
fices of discharge shall be situated either at the level of the load 
water line or below it ; (3) that the water shall leave the orifices 
of discharge in a horizontal direction and parallel to the middle 
line plane of the ship, and shall have a relative velocity equal to 
that of the ship, that is to say, an absolute velocity equal to 
zero. 4, With regurd to the hydraulic machine employed to draw 
the water from the sea and discharge it from the ship, that, if we 
make use of a turbine, the vanes shall have to be curved in such a 
manner that the water shall enter the turbine without shock, and 
that the ends of the vanes shall make a very acute angle (about 
20 deg.) with the outer circumference of the turbine. It is neces- 
sary also that the turbine shall revolve rapidly, so as to have a 
very high velocity at its outer circumference. These conditions 
being satisfied, we can obtain with hydraulic propellers a mean co- 
efficient of 0°60. 

The society then adjourned. 





The chair was taken on Friday morning, March 3lst, by Sir 
John Pakington. 

A paper ‘‘Onanew method of Mounting, Raising, Lowering, 
and Turning Gun Turrets in Ships,” was read by Rear-Admira! 
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E. A. Inglefield, C.B. This method is a further development of 
the hydrostatic machinery which the author has applied to the 
Achilles, the Monarch, and the Fethi Bulend and other vessels, of 
steering and screw starting. A circular water-tight compartment 
is provided, extending from the upper deck to the inner skin of 
the double-bottom of the ship; an apparatus which may be 
likened to an inverted gasholder is attached to the turret, and is 
in dimensions about two or three inches less than the compartment 
in which it is intended to float. At the bottom of this turret 
barrel is fixed the ram of an hydraulic press mounted securely on 
the kelson of the ship. Thus the turret-barrel is firmly secured at 
its base, but is nevertheless free to rise and fall according to the 
length of the ram, whilst its sides are kept at an even distance all 
round by means of rollers at the deck-line. For bringing the 
turret into its fighting position water is admitted through a pipe 
from the sea into the water-tight compartment, thus affurding to 
the turret-barrel a certain amount of buoyancy which is further 
assisted by the ram power. The advantages claimed for this 
plan are: the ability to carry the turret low in the vessel during 
ordinary sea-service ; economy and space for stowage of ammuni- 
tion ; the carrying of the turning gear below the level of the 
water ; the comparative ease, certainty, and steadiness with which 
the turret can be turned, it being nearly balanced and entirely 
suspended in fluid; and the addition of other large water-tight 
compartments in the centre of the ship which, if the bottou were 
pevetrated in several places, would help to keep her from founder- 





ing. 

itr. Henry Liggins read a paper ‘‘On the Measurement of 
Yachts and Time Allowance for Racing.” A paper on the same 
subject was also read, which had ken sent to the Institution by 
C. H. Haswell, Esq., of New York. 

Mr. Merrifield read the following paper, ‘‘ On Completing the 
Launching of Ships which have stopped on their Launching Slips,” 
written by Mr. William Abraham Robinson, of H.M. Dockyard, 
Portsmouth. 

“The Cxsar, a 90-gun two-decked wooden ship, having been 
prepared for launching, was attempted be } hed on the 
21st July, 1853, at the Royal Dockyard, at Pembroke Dock, but 
after she had slid down the launching ways some 80ft. and thus 
immersed her after-part in the water at high tide, she stopped 
entirely, and all the subsequent efforts made that day to move 
her were of no avail. The declivity given to the launching slip 
was the usual amount, and the plank and material used in the 
ways were also of the usual description. The plank on the 
launching slip was pitch pine, a material commonly applied to 
that purpose at Chatham Yard, though it had not been used at 
Pembroke for some years previously in launching heavy ships. 
Between the 21st and 26th July some small hollow vessels, built 
for the purpose, and a few casks, &c., were put under the — 
bottom below high-water-mark, with the view of reducing the 
weight of the ship on the ways, and at the time of high tide 
efforts were then made by means of purchases to pull the ship off, 
but all these measures were unavailing. A careful inspection of the 
work at low water the night after the ship stopped, and on sub- 
sequent occasious, convinced me that the real cause of the failure 
on the 21st July was the want of a sufficient and proper lubricant 
between the sole of the ways and the launching slip, and the 
sliding surfaces being made too smooth by planing them. Acting 
on this opinion, and observing that the ship’s stern was suffi- 
ciently immersed in water when the tide was = admit of 
proper vessels being placed so as to lift the ship abaft, I advocated 
persistently before the then master shipwright the necessity of 
adopting the unique plan of building camels for breaking the too 
close contact that app d to be established between the sliding 
ways and launching slip, by lifting the stern of the ship so as to 
take its weight off the launching slip. 

“On Tuesday evening, the 25th July, it was determined to 
build three large camels for this purpose. I thereupon caused to 
be laid off in the mould loft, in a few hours, a camel to fit each 
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buttock, 72ft. long, to be planked with 4in. fir plank, and one 
for the stern, 20ft. square in section and 48ft. long, to be built of 
din. fir plank, the collective lifting power when properly in place 
being estimated equal to 1100 tous. The artificers were set to 
work from 3 a.m. to 8 p.m. cutting out plank, &c., for these 
camels—no suitable material being in the yard, and in the incredibly 
short period of nine days these ; - vessels were built and 
launched, and on the following day, the 5th August, they were 
got partly into place, under the very great dfficulty of having to 
secure the after one with nothing firmer to rest upon than soft 
mud, on two subsequent tides, the camels being only imperfectly 
shored down, and therefore only ially in action ; the ship was 
moved, when a pulling power was applied, 9ft. and 45ft. succes- 
sively ; and at last on the evening tide of the seventeenth day after 
the ship had stopped on the slip, the camels having been properly 
kept down in their places by bearers put out at the quarter ports 
on the lower deck, and shored to the main deck upper sills to 
keep in place the quarter camels, a similar plan having also been 
adopted to keep down the stern camel, without any pulling 
power beingapplied, the ship, about one and three quarter hours 
vefore high water, abandone her unworthy connection with the 
land, and glided gracefully into the haven amidst the rejoicings 
of all the ewe in Pembroke Dock. An examination of the 
launching slip after the ship had left it proved that the opinion 
I had formed had been founded on no hypothetical reasoning, 
since the absence of grease was apparent enough, and the too 
great smoothness of the sliding surfaces was equally evident. 
The camels, it may be added, which have been briefly described, 
were provided with valves for reducing their lifting power, but 
it was not found n to use them. On the 9th August the 
ship was docked, the stern camel having been kept in place, 
and 70 tons of ast having been put on board forward to trim 
the ship. The sheer of the ship, which had broken when the 
ship was on the launching slip about lft. 6io., returned in great 
i“ to its normal form on docking the ship, and it was held there 
y the introduction of double fastenings in the wales, and by 
an admirable method of ing and “‘keying up” the iron 
diagonal riders proposed by the then master shipwright of Devon- 
port Yard. With the experience of the case of the Cwsar stamped 
on my memory, I surveyed the condition of the Northumberland 
when she stop; at her launching slip on the 17th March, 1866, 
as the Cxear had done, and I at once observed that her position 
was just such as would require her to be dealt with in the same 
way as the Cesar had been—-with this difference, that in the case 
of the former ship a very rigid iron bull which would keep the 
ways straight and to their form had to be dealt with, instead of, 
as in the case of the Cesar, a flexible body which would bend, if 
not well supported, toa large extent before breaking. On the 
afternoon of the day on which the Northumberland stopped on 
her launching slip (the 17th March, 1866), after I had carefully 
examined into the circumstances connected with the position 
the ship was in, I inquired for the office, and obtained after some 
trouble a quarter of a sheet of foolscap paper, upon which I 
briefly described the experience which I had acquired in thecase of 
the Cesar, and lifting the ship abaft by means of 
built for the purpose, or suitable small ships which might be 
found lying in the river ; and this definite proposal I put into the 
dsof Mr. Lungley, thethen manager of the company, when that 
tleman was standing thesbip. Ona subsequent day 


of the company, 
to lay a second 1 slip long 
pa =e Nee nia nena ad beenlaidat. This was done, I believe, 
with theview of sliding theship down far enough for her weight to 
come upon the slip with the lesser declivity. Together with this 
certainly very novel arrangement some means for lifting the ship 
abaft by mooring lighters, &c., was provided; and on the 2nd 
April, all being ready, an attempt was made to complete the 
launch of the ship, but it failed, as I had predicted it would, when 
speaking to the gallant chairman of the company at the head of 
the ship just before the event. Immediately after this failure my 
proposed plan of lifting the after part of the ship was adopted, 
and measures were taken to build the requisite camels in the two 
neighbouring royal dockyards, Woolwich and Deptford, where 
the usual willing exertions were exhibited by officers and men, 
and the four camels—two for each quarter—were built in a very 
few days ; and they were secured in place by the 17th April (just 
one mouth from the first attempt to launch the ship being made), 
and on the rising of the tide they lifted the ship abaft off the 
launching slip, when she glided into the river without the help of 
the large pulling power which had been provided. The camels 
which have been referred to were admirably detailed by the 
officers who built and prepared them, and the valves were most 
fully 1 on the day of the final launch, so as to pre- 
vent the camels from lifting the ship above the ribands on the 
launching slip. The day after the ship had left her launching 
slip, I, at low water, inspected the slip, the plank of which was 
oak, not fir, as in the case of the Cwsar, and saw enough to con- 
vince me that my first impression had been a right one, namely, 
that the ship had stopped in the first instance mainly for the waut 
of a proper and sufficient unguent on the ways and slip. The 
forces in action when a ship’s stern is lifted under similar circum- 
stanoss to those which obtained when camels were used to lift the 
after parts of the Cesar and Northumberland may be illustrated 
as follows, by which it will be seen that it could scarcely be 
necessary to provide a large pulling power in addition to the lifting 
ower of camels, Fig. A represents a ship in the position I have 

n describing, andit willbe seen that the forces acting upon her as 
follows :—(1) Weight W, acting downward through the centre of 
gravity of the ship ; (2)the upwar1 thrust, P, of the camels, which is 
equal to their buoyancy, and acts through the common centre of 
gravity of their displaced volume; (3%) the reaction, P, at the 
fore end of the slipway. The force which acts to push the vessel 
down the slipway we will call F, and this will be equal in amount 
to— P sine L—g P, cos. L 

=P (sine L—g cos, L) 

When # is the coefficient of friction and depends upon the kind 
of unguent used, and L is the angle of inclination of the sliding 
plank. By reference to the figure it will be seen that 


a , , 
P=W aaa? and as a will, under most circumstances, be 
1 








Ww 
nearly equal to a,, we may take P= zy and we shall then have 


W 
F= 5 (sine L-y cos. L). If the stern of the ship were not 


lifted, but if her whole weight rested on the slipway, the force 
acting to push her down the slip would be W (sine L— cos. L), or 
double what it isin the present case. The advantages obtained 
by the use of camels are due to the fact that they take all the 
weight of the ship off the bilge-ways, except at the extreme fore 
end, so that the after part is lifted clear of any obstruction that 
may exist; or where the grease used is bad or insufficient in 
uantity the adhesion of the surface in contact is overcome, and 
ey are left free to slide upon each other. To the foregoing it 
may be added that due consideration should at all times be given 
in preparing the “‘launch” of a ship to the relative weight of the 
ship and area of the soles of the ways, declivity of launching 
slip, and to the time it is intended the ship shall rest in her cradle 
before the launch takes place, and then finally on the kind and 
quantity of grease to be used between the sliding surfaces. All these 
points affect the “‘stiction” to be in] hing the ship. 
Mr. Luke said as be was the officer appointed by the Admiralty, 
after the stoppage of the Northumberland, to attend at the Mil- 
wall Works, it was not unnatural that he should wish to make a 
few observations on the paper just read. He very much regretted 
that the author of the paper was not present, because he seemed to 
claim for himself the credit of adopting means to launch the 
Cesar as well as the Northumberland. He had no personal know- 
ledge of the Cvesar, but it was well known at the Admiralty and 
at the dockyards that the late Mr. Oliver Laing, the eminent 
master shipwright, had the responsibility, and it was under his 
direction that the measures adopted for Jaunching the Caesar were 
carried out, Mr. Robinson being at the time a subordinate officer 
acting under the orders of Mr. Laing. There was, however, only 
one reference to the master shipwright in the paper, and that was 
not in very complimentary terms. The terms used were these, 
that the author of the paper had “‘ persistently ” advocated the 
use of camels for getting the Cwsar off the slip. It would have 
been in better taste if some reference had been made to the officer 
who was responsible and under whose direction the work was 
carried out, without detracting from the subordinate officers, be- 
cause, no doubt, they all did their duty well. With regard to the 
Northumberland, Mr. Robinson claimed that at his suggestion the 
camels were means adopted to get her afloat. To that he (Mr. 
Luke) took exception, and he did so b Mr. Robi had 
nothing whatever to do with the successful launching of the 
Northumberland. The measures adopted for launching that ship 
originated ina consultation held by Mr. Reed, the Chief Constructor, 
Sir John Hay, Mr. Lungley, and himself. After the failure of 
the launch the company applied to the Admiralty for assistance, 
and their lordships made an order to this effect:—‘ Mr. 
Luke, the Admiralty inspector of contract work, and such 
officers as he may require, are to be allowed to place their time 
and services at the disposal of the Milwall Company.” At the 
consultation referred to it was decided to adopt camels, a mvans 
of lifting ships known for mauy years as adopted in the Baltic and 
other places for lifting ships over shoals ; and action was imwe- 
diately taken to build those camels under his directions, acting in 
conjunction with the Milwall Company. Deptford dockyard was 
placed at his disposal; he was there night and day, and could 
emphatically say that no suggestion that Mr. Robinson made either 
to Mr. Lungley or any one else was taken into consideration or 
even known when they decided on the plan which ultimately suc- 
ceeded in launching the Northumberland. It was very painful for 
him to refer to himself, but the purport of the case naturally 
drawn it from him, and he was very sorry Mr. Robinson was not 
there to reply ; but as he (Mr. Luke) was entirely cognisant of 
every step that was taken from the time the ship stopped till she 
was successfully launched, being there night and day on the part 
of the Admiralty assisting the Milwall Company, he was in a 
ition to state that whatever suggestion Mr. Robinson might 
ve made the plan adopted was that which had been determined 
upon at the consultation between Sir John Hay, Mr. Lungley, and 
himself. Mr. Robinson said that a failure took place on the 2nd 
of April, and that then his plan was adopted, inferring that the 
camels were not built before. It was true that lighters were first 
used for the sake of avoiding the great expense of building the 
camels, but the use of camels formed part of the original plan. 
The Northumberland would not have been afloat yet if they had 
depended entirely upon camels, and nothing had been said in the 
paper about the important part of the launch, namely, the re- 
greasing the fore of the ways and putting an additional slip- 
way to the side of the other so as to increase the surface. It was 
that that launched the ship, aided, of course, by the camels in 
lifting the stern, but not lifting her in the way one would suppose 
was intended. She was only lifted an inch and a-half, and then 
when the day of launching came it was as much as they could do 
t» hold her ; she went off beautifully. If it had depended upon 














mentioned the subject of the memorandum referred to the chairman 


the camels alone he repeated the Northumberland would not have 





but notwithstanding this nearly thefirst action was | been launched. The grease had been entirely forced out by the 
hi i ide the original one, ata less de- | pressure of the ship, and that was the reason of her stopping—the 


two surfaces were completely together. They took out the bil 
ways as far as they could, regreased them, and then added addi- 
tional bilge ways. Mr. Kobinson was evidently not in possession 
of the facts of the case, and, therefore, it waz to be regretted that 
these statements were made. He stated that the supplementary 
slip ways were laid at a less declivity than the original slip ; that 
was not so, they were put at the same declivity. A paper giving 
the whole particulars of the launch had been prep: by Sir John 
Hay, and was given in the Royal United Service Institution 
papers. 

Mr. Napier sail whatever might have been the cause of the 
stoppage of the Cesar on the ways it was something new to be told 
that it was caused by the stnoothness of the ways. He bad always 
made the ways as smooth as possible. There was a weight which 
the grease would resist, but if that weight was exceeded the 
grease would squeeze out and the surfaces adhere. It might 
be possible to get some infurmation as to what the true theory of 
this lubricant was. What was the object of putting hard tallow on 
these ways and then black soap? If the surfaces were greased too 
much, the vessel sticks from another cause—the adhesion of the 
soap or tallow prevented the vessel from moving. He believed 
the resistance was between black svap and black soap, not between 
wood and wood, 

Mr. Scott Russell said the last experience he had in launching 
was with a vessel which he designed, but constructed by a foreign 
builder. Sbe was launched on a very steep inclination. She was 
started and went about ,yin. in the first five minutes, she went 
another ;j,in. in the next five minutes, and kept steadily moving 
at that rate. This was 11 o'clock in the morning, and about 5 in 
the afternoon she was still proceeding at the same pace. It 
puzzled him very much, He looked everywhere to see what on 
earth could be the cause of it. She was a vessel of some 1500 tons. 
At last he poked his nose into a barrel which seemed to contain 
tallow. He put in his fingers, hoping to see the grease move in 
front of them; not only did the grease not move, but a sort of 
resiny feeling came over his fingers. He looked into the barrel, 
got out the grease, tried to grease surfaces with it, and to get 
them to slide, but it was a cement ratber than a lubricant. The 
story in the end was this, that a respectable wer of the firm, 
who was not particularly well up in technical matters, had thought 
that for a vulgar purpose like launching a ship it was rather too 
bad to throw away valuable grease and first-class soap, and he had 
bought the cheapest grease the market would afford, and the 
cheapest soap, and he had got, therefore, the refuse of some soap- 
works; it was resin or some other compound, but not the thing 
that shipbuilders recognise as being worthy of the name of real 
good tallow and real good soap. The result was very simple. 
Hesimply recommended that they should send up by railway to 
get tallow and soap. They scraped the ways, covered them with 
good soap and tallow, and then the vessel went beautifully down 
to the water. He mentioned this because really the point of the 
quality of the soap and tallow had now a place and dignity in his 
mind which it never had before. 

Mr. E. J. Reed said as Mr. Robinson's paper would go on reeord 
in the “ Transactions,” and asit assumed somewhat of an historical 
form, it was only due to Mr. Luke to mention that he was the 
person entrusted with the launching of the Northumberland, and 
that neither Mr. Robinson nor any other person had any responsi- 
bility in the matter. The Admiralty had no responsibility in the 
matter, nor had Mr. Luke beyond that of advising the company. 
No doubt Mr. Robinson was very strongly in favour of camels, and 
of large camels, but he (Mr. Reed) was present at the interview at 
which the building of these large camels was decided, and it was 
decided simply in this way. The desire at first had been to get 
the ship afloat if possible by inexpensive means, They had failed, 
and one person present said, ‘ Well, the question is whether we 
are going to launch the ship, or again to try and launch her. If 
we are going to launch her we must have ample means.” To that 
Sir John Hay said, ‘‘ Next time let us launch her, and let the 
means be ample,” and it was agreed between Sir John Hay, Mr. 
Lungley, and Mr. Luke that these very large camels should be 
made and applied. When creditable measures were taken and 
the ship was successfully launched they should not take from 
those persons who would Love received the discredit of failure the 
credit of success. He regretted having to make any remarks of 
anything like a personal nature, but as the paper would go upon 
record it was due to Mr. Luke to say that his was the responsi- 
bility in so far as any Admiralty officer had responsibility. He 
was expressly attached to the firm for that purpose, and the shi 
was launched by virtue of the very great ability and labour an’ 
attention which was devoted to it by Sir John Hay, by Mr. 
Lungley, and Mr, Luke, as the sole and only representatives of the 
Admiralty in the establishment. 

The Chairman said it was very much to be tted that a 
paper should be brought before that Institution and read in such 
a form as to lead to any personal recrimination. He had been 
sitting for some time in great pain listening to a vindication of 
himself by Mr. Luke which he felt himself quite unable to 
interfere with, because the nature of the paper gave him the 
right todo so. He fully vindicated his right to be considered the 
acting man upon his own responsibility and with his own resources 
in getting the Northumberland off. He (the chairman) was very 
glad in other respects that this discussion had taken place, because 
anything throwing light upon so delicate an operation as launching 
a ship was very interesting, and the practical point they would 
take away with them with Mr. Scott Russell was a great respect 
for good tallow and good soap. 

A paper *‘On the Positions of the Masts in Merchant Ships” 
was read by Mr. William Symington, in which the author 
endeavoured to prove that the present positions of the masts in 
our merchant ships are much to far aft to obtain the best results 
in sailing, steering, and general working which these vessels are 
capable of evolving. 

A paper was read by Sir William Fairbairn, entitled ‘‘ Remarks 
on the Present and Past Coustruction of the Navy ;” after which 
the proceedings were again adjourned. 

At the evening meeting on Friday, March 31, the first paper 
real was “On the Working Expenses of Steamers of Small 
Size,” by Mr, A, F. Yarrow, which we published in our last im- 
pression. 

Mr. Napier said there was a good deal in the paper which was 
simply theory, and no more. He had found that, with some small 
tug boats, the steam went up the waste pipe instead of up the 
chimney, and it was fouvd much more economical to have the 
boiler sufficiently large to get the draught without blowing up the 
fires. It was a matter of some difficulty to decide upon the best 
means of economising fuel, and what quantity of air was abso- 
lutely necessary, but he thought the quick draught was the right 
one. The Americans do not use the blast in the same class of 
vessels which had been described in the paper. All their tug 
vessels are about 60ft. by 12ft. beam, and quite low in the water, 
and screws, but they simply use the ordinary plans for condensing 
the steam, letting it escape into a box and out again, and pumping 
the water back again into the boilers. It was also mere theory to 
speak of the incrustation of boilers as depending upon the quantity 
of salt in the water, for it had relation simply to the pressureand 
the temperature at which the water was used, It did not matter 
what quantity of salt was in the water if the temperature was the 
correct one, 

Mr. Murray said he had known the boilers of gunboats to be 
kept clear of incrustation by simply blowing off. 

Admiral Belcher said he could not see how, chemically, there 
could be any incrustation of salt. Salt fe a peng ee the sur- 
face of the water, and if any such crystallisation did affect the 
boiler a roof could be put on either side to allow the salt iv flow 
down into a channel formed for it. 

Mr. Yarrow said bis was simply a statement of facts. 

A paper was canbeul On the Commercial Economy of Several 
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Types of Merchant Steamers on some of the Principal Lines of 
Steamship Traffic,” by W. C. Bergius, Esq. The argument went 
to show that the cost per ton of cargo carried per mile ranges from 
0°031 penny per mile in the most economical class—the German 
Ocean water ballast collier, to 0°165 penny in the dearest—the 
North Atlantic mail steamer; the cost of conveyance by the 
foreign coasting steamers being about one-eighth of a penny per 
ton per mile. 

“On the Examination of the Adjusters of Compasses,” by Mr. 
Thos, Brassey, M.P., who recommended that, in consequence of the 
frequent loss of iron ships, owing to local attractions upon, or de- 
fects in, their compasses, the competence of persons undertaking 
the difficult and delicate work of adjustment should be guaranteed 
by examinations and certificates under a council appointed for the 
purpose, ad 

The last paper read this evening was ‘‘On the Depolarisation 
of Iron Ships,” by C. F, Henwood, Esq., which we are compelled 
to hold over for want of space. 


UNDERGROUND PUMPING AND WINDING 
ENGINES, SEGHILL COLLIERY, NORTHUM- 
BERLAND. 


AT page 252 will be found illustrations of a fine pair of pump- 
ing and winding engines constructed from the designs of Mr. 
W. O. Johnstone, engineer to Seghill Colliery, by Messrs. Bells, 
Goodman, and Co. 

The engines are fixed in the low main seam eighty fathoms from 
the surface. The cylinders are 18in. diameter, with a stroke of 3ft. 
The engines are non-condensing, working a pair of force pumps 3ft. 
stroke and Gin. diameter, a pair of winding drums 6ft. in dia- 
meter, and by means of a quadrant bob, as shown, one lift pump 
9in in diameter. This lift raises the water from the sump a dis- 
tance of twelve fathoms, and delivers the water into acistern 10ft. 
above the level of the horizontal force pumps, so that these last 
always work in solid water descending from the tank—a very good 
arrangement, which insures the efficiency of the force pump 
without entailing any loss of power, because the effect is nearly 
the same as though the lift of the force pumps was reduced 10ft, 
The engines are fitted with a fly-wheel 8ft. Gin. in diameter. The 
engines raise seven gallons of water per stroke, and work at fifty 
strokes per minute. 

The engines are supplied with steam from five egg-ended boilers, 
each 30ft. long by 6ft. diameter, at the surface,"working at a pres- 
sure of 251b. persquareinch. ‘The steam is taken down the pit to 
the engines by apipe 10in, diameter inside for the first fifty fathoms 
to the yard seam, and then reduced to Qin. inside diameter in 
the next thirty fathoms from the yard seam to the engines on the 
Jow main seam, the working pressure of steam in cylinders being 
24 1b. per square inch. The bore of the common main from en- 
gine to bank commences at an{internal diameter of 6in., and is 1fin. 
thick, it increases internally to Sin. diameter and falls to fin. thick 
at the surface level. 

The pit makes about 150 gallons of water per minute, but since the 
engines have been at work—now over twelve montls—they have 
been pumping out drowned out workings, and have run for a period 
of eighty-four hours at a shift without any stops. At the end of 
this time they were only stopped to work drums for hauling coals, 
and were started again at night. The pumping is only carried on 
¢ night, the engines being employed hauling coal during the day - 

ime. 

The total depth of the pit fromthe surface to the pump is ninety- 
two fathoms. The engine hauls fifty tubs per day from a distance 
of 1600 yards, the weight of each tub being 6 cwt. when empty and 
16 cwt. when loaded. The main rope is worked off one of the 
drums, and the other one takes up the tail rope, as the rope is 
not on the endless principle. The incline worked by these en- 
gines is one of various gradients, the steepest of which is 1 in 36, 
The difference of level between the bottom and top of the incline 
gives a Se rise of sixteen fathoms. There are about 
3200 yards of wire rope at work on this incline. When winding 
coal the engines are run at a speed of sixty revolutions per 
minute ; ratio of gearing is 2°58 to 1. 

These engines are well worth attention, because they appear to 
have overcome several, if not all, the obstacles hitherto met with 
in endeavouring to get underground engines to work really well. 
Up to within a short period there has been a difficulty in getting 
this class of engines to do their work in a satisfactory manner, 
owing to various causes, among others the rough nature of the 
work imposed, and consequently the great strength required 
throughout every portion of the structure. In the present case 
the several parts were tested by hydraulic pressure to 200 Ib. per 
square inch before leaving the works, and the engines have given 
the greatest satisfaction to all parties concerned. 
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Condensed from the Journal of the Commissioners of Patenis. 


Grants and Dates of Provisional Protection for Six Months. 

297. Pxocrer Suerwry, The Parade, Exmouth, Devonshire, and Joun 
Mau te Sutton, Dartmouth, Devonshire, ‘Improvements in the treat- 
ment of sewage matters, and in apparatus employed therein,”—3rd 
February, 1871. 

811. Joun Tuomas Sairu, Lee, Kent, ‘‘ Improvements in the manufacture 
of gunpowder.”—4th February, 1871. 

617. ALEXANDER ARMOUR, Liverpool, ‘‘An improved ammoniacal gas 
engine.” — A communication from Emile Lamm, New Orleans, 
Louisiana, U.8S.—25th February, 1871. 

537. THomas THomas Peter Bruce WARREN, Tamworth House, Mitcham, 
Surrey, “ Improvements in the treatment of india-rubber and other 
materials, so as to render them suitable for insulating telegraph wires, 
and in the method of applying such insulating materials, and also for 
rendering india-rubber so treated suitable for remanufacture.”—28th 
February, 1871. 

545. Jonn Burman, Albert-terrace, Knightsbridge, St. Margaret, West- 
minster, “‘Improvements in the manufacture of brushes, brooms, 
whisks, dusters, and other similar articles.”—1lst March, 1871. 

591. Oscar Aucustus ULurrnorne, Burton-street, Eaton-square, London, 
“Improvements in ordinary and other carriages used by invalids.”— 
4th March, 1871. 

607. ALEXANDER WILLIAM Git-man, Wimbledon Park-road, Wandsworth, 
Surrey, and Samve. Spencer, Dover-road, Southwark, Surrey, ‘* Im- 
po in the treatment of beer, ale, porter, wine, and other 

iquids, in order to fine and preserve them, and to restore them when 
sour.”-—7th March, 1871. 

635. THomas ScnoENBERGER Bair, Pittsburg, Pennsylvania, U.S., ‘Im- 
provements in the means and apparatus for the reduction of iron ores, 
and for aay rene J the same for reduction.”—10th March, 1871. 

661. Prerre Samarn, Blois, Loire et Cher, France, ‘‘Improvements in 
fire-arms.”—13th March, 1871. 

667. Lewis Wricut, Hannah, Lincolnshire, ‘‘ A new potato drill.”—14th 
March, 1871. 

686. ADAM Murray, Manchester, and James Cowgurn, Radcliffe, Lanca- 
=— “Certain improvements in looms for weaving.”—15th March, 

eS 

695. PETER Satmon, Mabledon-place, London, ‘“ Improvements in oil 
gas engines and boilers, and apparatus connected therewith.”—16th 
March, 1871. 

730. THomas James Denne and Avcust Hentscnet, Phenix Works, 
Cambridge-road, Mile-end, London, ‘‘ Improvements in the prepara- 
tion of surfaces for prints, printing, and other purposes.”—18th March, 


1871. 

748. Witt1AM Campsett Eyton, Albert Ironworks, Warrington, Lanca- 
shire, ‘‘ Improvements in apparatus for consuming gas, part of which 
is applicable for regulating and measuring the pressure of steam and 
other fluids,” 

750. WrLL1AM Epwarp Newton, Chancery-lane, London, “ Improvements 
in the construction of roadways, pavements, and other analogous 
works.”—A communication from A. D. Boivin Jenty, Paris. — 20th 
March, 1871. 

764. Lewis Zimmer, Manx’s House, St. Lawrence-road, Notting-hill, 
London, and CHARLES AMBROSE McEvoy, Piccadilly, London, *‘ Im- 

a oom 2 = th peg ew nell * n't 
65. Grorce Daws, Penge, Murrey, provement apparatus for 
signalling.”—21st March, 1871. 








770. Epwarp Avcustus WALLER, St. Clement's House, Clement’s-lane, 
London, “‘ Improvements in railway carriages.” 

773. Joun SACHEVERELL GisBoRNE, Liverpool, ‘‘ Improvements in mecha- 
nical telegraphs.” 

775. Giacomo Epvarpo Marcaisio, Baker-street, London, EDwAaRD 
Stevens, 8t. John’s-wood, London, “Improvements in making, 
refining, and purifying isolating oils, applicable for lubricating ma- 
chinery and to the manufacture of preservative paints.” 

777. CuarLes Gorpon, Goswell-road, London, “ Improvements in the 
construction of breech-loading fire-arms.” 

785. Tuomas Rowan, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
utilising bye products obtained in the manufactures of alkali and 
chlorine.”—22nd March, 1871. 

787. Joun Pincupeck, Leadenhall-street, London, “Improvements in the 
propelling wheels for road locomotive engines.” 

78s. STANISLAS JANICKI, St. Petersburg, Russia, “‘An improved floating 
deck.’ 

790. Tuomas James Smirn, Flect-street, London, ‘‘ Improvements in 
mills for extracting the juice from sugar and other cane.”—A com- 
munication from Theophile Rousselot, Paris. 

791. Grorce Carter Hasecter, Birmingham, 
lockets.” 

793. Peter Witson, Edinburgh, Midlothian, N.B., “ Improvements in 
bushes for the bungholes of casks, and in the means employed for 
fixing the same.” 

794. WiLitamM Epwarp Newton, Chancery-lane, London, ‘‘A new pre- 
aration of fibre applicable to the manufacture of paper pulp, textile 
‘abrics, yarns, threads, cordage, and twine.”—A communication from 

Henry Von Phul, Hannibal, Missouri, U.S. * 
ba J OHN Swan, Gateshead, Durham, “ Improved apparatus for signalling 
at sea. 

796. ALFRED Vincent Newton, Chancery-lane, London, ‘ An improved 
construction of lubricator.”—A communication from Nicholas Seibert, 
San Francisco, California, U.8.—23rd March, 1871. 

798. Davip WALKER and LAWRENCE Rostnson, M 
ments in or applicable to stillages for baling purposes.” 

799. Louis Epwin Broapsent, Dewsbury, Yorkshire, “Improvements in 
machinery for cutting or shearing the nap or pile off woollen or other 
woven or felted fabrics.” 

802. Georce Porter, Bath, Somersetshire, ‘* Improved machinery or 
apparatus for cutting and ornamenting stone and other materials for 
the —— of copying statuary, sculpture, articles of vertu, and other 
articles. 

803. Ronert Francis Fairuie, Victoria-chambers, Westminster, “ Im- 
provements — to locomotive engines.” 

806. Matraias Neumaus, Surrey-street, Westminster, “Improvements 
in axle-boxes.”—A communication from Edward Adolph Hermann 
Beuther, Achen, Germany. 

807. W1LL1AM Henry Porter, Head’s Nook, Cumberland, “‘ Improvements 
in apparatus for raising water.”—24th March, 1871. 
808. Georce Sipney Forp Smiru, Manchester, “ Impr 
chinery fur making screw nuts from forged blanks.” 
810. Sir WILLIAM Tuomson, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 

in clocks and apparatus for giving uniform motion.” 

812. WittiAM CamppeLt Eyton, Albert Ironworks, Warrington, ‘‘Im- 
provements in y for spinning and testing wire and other 

s. 

813. Georcr Kent, Buckland, Hants, ‘‘An improved arrangement of 
smoke-consuming apparatus.”—25th March, 1871. 

815. Joun Brigham and Ratpn Bricuam, Berwick-upon-Tweed, “ Im- 
provements in reaping and mowing machines.” 

8l6. Francis Avcustus WuiTHaM and THomas Wuatrnam, Burnley, Lanca- 
shire, ‘‘ Certain improvements in winding frames employed in the pre- 

ration of cotton, woollen, or other fibrous yarns.” 

818. THomas Grorcr Wess, Manchester, ‘Improvements in strect or 
other such lamps, and in apparatus connected therewith.” 

819. Jamrs Leysrer Courtice, College-street West, Camden Town, 
London, and Frank Wess, Caledonian-road, London, “‘ Improvements 
in that class of instruments called American organs.” 

820. Ropert Punsnon, Newcastle-upon-Tyne, “ Improvements in com- 
passes for ships.” 

821. Wittram Ropert Laker, Southampton-buildings, London, “ An 
improved garter.”—A communication from Frank Armstrong, Bridge- 
port, Connecticut, U.S. 

822. DonaLp Munro, Johnstone, Renfrewshire, N.B., ‘‘ Improvements in 
furnaces and boilers.” —27th March, 1871. 

824. Henry James Hoce Kina, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in motive power engines.” 

826. Witt1aAM Ropert Lake, Southampton-buildings, London, “ An 
improved mode of and apparatus for supplying paper to printing 
presses.”—A communication from Olof Nilson, Red Wing, Minnesota, 
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828, GEorGE WicGHTWICK RenDEt, Newcastle-upon-Tyne, “ Improvements 
in self-propelling submerged torpedoes.” 

829. Josava Tnornton, Cleckheaton, Yorkshiro, “ Improvements in 
carding machinery.” 

830, JAMES Stanitanp Stocks and Bensamin Stocks, Buslingthorpe, 
Leeds, Yorkshire, “‘Improved means or apparatus for staking and 
grounding leather.” 

833. WittiAM Epwarp Newton, Chancery-lane, London, ‘ Improved 
machinery for washing metallic ores, and separating metals from 
earthy and other matters.”—A communication from John Collom, 
Houghton, Michigan, U.S.—28th March, 1871. 

834. Grorce Binnie, Falkirk Ironworks, Falkirk, Stirlingshire, N.B., 
“Improvements in the mode of and apparatus for making pots and 
other hollow castings.” 

836. Howarp Busspy Fox, Oxton, Cheshire, and Witt1am Evans, Liver- 
pool, ‘‘{mprovements in the construction of cars or carriages for use 
on road and other tramways, and in apparatus connected therewith 
for clearing and removing obstacles and dirt from the tracks or 

842. Wiit1AM Ropert Lake, Southampton-buildings, London, “ Improve- 
ments in revolving ovens for cooking stoves.”—A communication from 
David Curtis, Mishawaka, Indiana, U.S., and Charles Boothe Graham, 
South Bend, Indiana, U.S. 

844. Georce Nicwo.as Sanpers, Albion-place, Blackfriars-road, Surrey, 
“‘ Improvements in projectiles for fire-arms.” 

846. Tuomas Hatt, Bassinghall-street, Leeds, Yorkshire, ‘‘ Improvements 
in water-Aloset cisterns.” 

848. Tuomas Epwarp Ciarke, Apsley Cross, Somersetshire, ‘‘ Improve- 
— 77 means of and apparatus for heating apartments.”—29th 

arch, ° 


Inventions Protected for Six Months on the Deposits of 
Complete Specification. 


838. Wittiam Ropert Lake, Southampton-buildings, London, “ Im- 
ag pe in direct-acting steam pumping engines, partly designed 
be used as gas exhausters, in the means for lubricating the slide 
valves of these and other steam engines, and in valves, valve gear, 
piston packing, and governors for the same.”—A communication from 
Adam Scott Cameron, New York, U.8.—29th March, 1871. 

849. Witt1aM Epwarp Gepoe, Wellington-street, Strand, London, ‘ Im- 
provements in the]moulding, draining, and drying of sugar.”—A com- 
munication from August Friedrich Wilhelm Partz, San Francisco, 
California, U.8S.—30th March, 1871. 4 

890. Apotex Ott, New York, U.S., ‘‘Improvements in the separation of 
the tin from the iron in tin sheet clippings, or what is known as 
tinners’ waste, and utilisation of tin clippings or tinners’ waste for 
manufacturing marketable iron, pig tin, and the various tin com- 
pounds.”—5th April, 1871. 














Patents on which the Stamp Duty of £50 has been Paid. 


1121. James and Tomas Watmstey, Little Harwood, Lancashire, 
ba and beaming yarns or threads.”—8rd April, 1868, 

1139. Francis ALTON CaLvertT, Manchester, ‘Cleaning and 
cotton, &c.”—4th April, 1868. 

1146. GeorcEe Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Washing and 

separating ores, &c.”—4th April, 1868. 

1163. Jon Casson, St. James’-street, Sheffield, ‘‘ Planing wood.”—6th 


pril, 1868. 
1387. Joun Casson, St. James’-street, Sheffield, ‘‘Sawing wood.”—23rd 
il, 1868. 


-street, London, and 
a en, Oldham, Lancashire, inting machines.”—6ih 
‘pre , 4 

1158. Joun Perry, Rathdowney Brewery, Queen’s County, “ Packing 
bottles, &c.”—6th April, 1868. 

1200. Witt1am Epwarp Newron, Chancery-lane, London, “‘ Fire-arms and. 
cartridges.” —9th April, 1868. 

1172. Cuartes WILLIAM Siemens, Great t, Westminster, 
tg furnaces for evaporating, smelting, puddling, &c.”—7th April, 
1868. 

1196. Witttam Burnet Rosins, South Moulton-street, Oxford-street, 
London, “Pumps, &c.”—9th April, 1868. 

1201. fey 9 At omerton, London, ‘‘ Heating structures, 

| pre 

1213. ALEXANDER Wooncock, Edinburgh, Midlothian, N.B., “‘ Suspending 


”—11th April, 1868, 
ee Tuomas Forster, Surrey, ‘“‘Compounds of india-rubber, 
gutta-percha, éc.”—13th April, P 





1154 Cuanues Henry Garpyer, West Hardin 





Patents on which the Stamp Duty of £100 has been Paid. 


834. Leonarp Cook, Horwich, Lancashire, ‘‘ Paper.”—4th April, 1864. 
875. CuarLes Bearp, Bury St. Edmunds, Suffolk, “Glazing horticul- 
tural and other structures.”—7th April, 1864. e 
865. Josep Fox Suarp, Kingston-upon-Hull, “Traps for gullies, &c.”— 

7th April, 1864. A 
896. James Dopce, Manchester, “ Rolling, shaping, and forging metals. 
—9th April, 1864. : 
897. ANDREW Berrs Brown, Cannon-street, London, “ Raising weights. 
—9th April, 1864. 


Notices of Intention to Proceed with Patents. 

254. Micnart Henry, Fleet-chambers, Fleet-street, London, “‘Sewing 
machines.”—A communication from W. A. Mack and James Blake.-~ 
31st January, 1871. 

379. Hector Ciause, Hatton-garden, London, “Taps or valves for gas, 
&e.”—1ith February, 1871. p 

392. JoHN MACLEOD, Renton, N.B., ‘‘ Liquoring or tramping and wring- 


ing yarns.” 

898. Pau Rapsey Hopcz, John-street, Adelphi, London, “ Textile 
fabrics.”—l0th February, 1871. ante 

482. FLeury Ciaupius Gautier, Halifax, ‘Looms for weaving.”--23rd 
February, 1871. 
494. Jonny Mactrop, Renton, N.B., “Dyeing, washing, and clearing 
yarns.” —24th February, 1871. 
578. Georce Hasevrine, Southamp gs, London, “ Flexible 
shafting for transmitting power.”—A communication from James Beall 
Morrison.—3rd March, 1871. 

599. Robert STIRLING NEWALL, Gateshead, “ Breaking stones, &c.”—6th 
March, 1871. 

615. JoHN SoMERVELL, Kendal, “ Artificial leather.”—Sth March, 1871. 

632. Joseru Lopoe, Whitecroft, near Lydney, “Artificial fuel.” —9th 
March, 1871. r 

aay ee, Clonmell, “ Rotatory engines and pumps.”—10th 

‘arch, 1871. 

674. Freperick Hate Homes, Mortlake, “‘ Fog signals for lighthouses 
and lightships.”—14th March, 1871. : 

699. Joun MILLWARD, rzon-chambers, Paradise-street, Birming 2am, 
“Forming elbows or bends in sheet-metal pipes or tubes.”—A com- 
munication from Charles Hoeller.—16th March, 1871. 


hnoilat 








All ms having an interest in o' ig any one of such applications 
should leave sation: in writing of their objecti to such applicat 

at the office of the Commissioners of Patents, within fourteen days of ite 
date. 





List of Specifications published during the Week encling 
8th April, 1871. 


1883, 2s. 4d.; 2040, 1s. 4d.; 2109, 6d.; 2142, 28. 4d.; 2250, 2s. 8d., 2252, 
6d.; 2258, 8d.; 2265, 10d.; 2272, Od.; 2278, 1s.; 2280, 8d.; 2301, 1s.; 2306, 
2s.; 2307, 8s.; 2311, 4d.; 2313, 1s.; 2317, 4d.; 2321, 10d.; 2329, 1s. 6d.; 2332, 
8d.; 2335, Sd.; 2338, Sd.; 2345, 6d.; 2351, 4d.; 2352, 6d.; 2354, 4d.: 2355, 
4d.; 7, 4d.; 2361, 8d.; 2362, 4d.; 2365, 4d.; 2366, 4d.; 2370, 4d.; 2373, 
1s.; 2374, 1s.; 2375, 4d.; 2376, 4d.; 2378, 4d.; 2379, 4d.; 2381, 6d.; 2383, 4d.; 
2385, 4d.; 2386, 4d.; 2389, 4d.; 2301, 4d.; 2804, 4d.; 2395, 4d.; 2396, 4d.; 
2401, 40; 2403, 8d.; 2406, 4d.; 2409, 4d., 2412, 4d.; 2413, 4d.; 2425, 4d.; 
3288, 10d.; 3376, 10d.; 3301, 8d.; 7, 10d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price — Sums ex: 5s. must be 
remitted by Post-office Order, made ~— at the Post-office, 5, Uigh 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 


ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Forse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2551. A Barciay, Kilmarnock, N.B., ‘* Blast furnaces.”— Dated 20th 
September, 1870. 

At er about the base of the conical head, or at the level of the surface 
of the charge, several openings are made through the walls of the fur- 
nace, through which air is admitted or induced; or the air may be 
admitted down to the level of the charge from the top of the furnace 
through pipes. The air may be forced or drawn in, and on meeting the 
gases escaping from the charge it immediately ignites them, producing a 
neutral flame, the heat of which is imps to but does not effect actual 
combustion of the materials. As fresh materials are added they fall over 
the portion previously heated. In the case of close-topped furnaces, in 
addition to the ordinary arrangements, one or more passages are led from 
the interior of the upper part of the furnace to the _ surrounding 
the upper part of the charging cone, so that a portion of the heated gases 
passing there through clevate thejtemperature of the materials situated 
around or outside the charging cone. The charging cone has passages 
formed in it, or is provided with a coil for admitting water, to keep it at 
a sufficiently low temperature. The coil is connected with two swivel- 
jointed pipes connected to the overhead lever, and to other pipes running 
alongside such lever, in order that a circulation of cold water may take 
place down through the cooling coil and up again by the return pipe. A 
portion of the gas may be taken off at a lower of the furnace than 
that where the openings above referred to are situated, in order that the 





& 








blast ovens may be heated as heretofore. 
2528. D. F. Mosman, Chelsea, U.S., “ Cut-off valve gear.” —Dated 20th Sep- 
tember, 1870. 


The inventor prefers to make use of a balanced poppet valve for the 
cut-off valve, the cut-off valve being arranged independently of the valve 
or valves which control the entrance and exhaust of the steam, and 
serving only to regulate the periods during which steam or other motive 
fluid is supplied to the valve or valves by which the motor is allowed to 

and to act upon a piston, first on one and then on the other side. 
To move this valve he makes use of a rocker shaft carryin 
the rocker shaft being made to ly rotate 
suitable reciprocator actuated by the engine. To the rocker arms, whic! 
are on opposite sides of the rocker shaft, the inventor pivots pawls, which 
alternately act upon a slide, which is so connected with the stem of the 
cut-off ve that it may be moved by the pawls, the extent of motion 
given to the slide being determined by the position of notched radius 
bars, which are so arranged that their location is determined by the de- 
gree of momentum given to an illating weight or weights driven by 
connection more or less direct with the engine, se}that when the engine 
moves at more than its normal rate of speed the momentum of the os- 
cillating weight and distance moved by it are increased, and when the 
engine falls below its normal rate of speed the tum and dist. 
of movement of the oscillating weight are diminished. 


Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2531. W. Beene, Bishop’s Stortford, “ Riding saddles.”—Dated 21st Sep- 

r, 1870. 


the tree is made quite level by filling between the iron straps, 





fi and other parts, and then covering with leather, which 
oa 8 a rfectly smooth surface for the panel ; the webs are also covered 
with leather. is made in two halves, and is so 


e 
fitted in the saddle as to ullow a free current of air pd ony ang a ena 
eat Macy tat of tie bat ee Sor 
the on y e orse. 
Lew agin bs dates lot into the top of the panel perfectly level with a key- 
hole, whi its upon small studs fixed in the tree securely, thereby dis- 
pensing altogether with nails as commonly practised, and which so often 
cause sore backs to horses. 
2542. B. WALKER and I. F. A. Prraum, Leeds, “ Driving wheels.” —Dated 
22nd September, 1870. 

The inventors form the wheels with a groove or recess around the 
poenery or a surface. This groove or recess receives a loose but 
rigid ring or tire o hat diamet 


than the ordinary tire 
or bearing surface of the wheel, and are in all around 
between the loose ring or tire and the wheel. 





When the wheel is in use 


f and so a double bearing is ob’ 
onion may be obtained by employing two or more such loose rigid tires 
supported on springs. 

2543. T. B. Darr and C. E. arene, Fleet-street, ** Tunnels and tubes.” 
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puch diy large for the tranaif of ee ee 

en ior the and passengers way 

pe om A The flanges of apie ea nee = eae riveted 

or otherwise cted to one anoth 

2552. P. Gasket and H. Moon, Birmingham, “ Cab indicators.”—Dated 
23rd September, 1870. 

This consists, First, in giving motion to cab indicators by means of 
spiral springs ; Secondly, in making the forefinger on the dial of the 
indicator always to point to the chargeable fare during a journey ; and, 
Thirdly, in coupling the flag, to show when cabs are engaged or not, with 
indicators, so as to make them show the distance ot each journey and 
the correct fare to be charged. 











Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

‘abrics, &c. 

2523. R. L. Haworta, Blackburn, *‘ Looms for weaving.”—Dated 20th 
September, 1870. 
At the back of the shuttle-box the inventor places on a stud or pin two 
“‘ swells,” one of which is provided with a finger; on or against the 
latter a spring On the entrance of the shuttle to the box the 
swell nearest is forced back by the impetus of the shuttle ; the spring 
and fi now force the second swell inwards and st which the 
shuttle , and by which its motion is arrested. e spring set in 
motion at once recovers its original position, so that the shuttle is released 
for the return pick. 
2558, J. Battey, Keighley, “ Wool combing hines.”—22nd September, 


870. 

This relates to the dra’ -off rollers or the fluted rollers employed 
for drawing the wool from the combs in that class of machinery wherein 
circular combs are , and the improvements consist in the applica- 
tion for this purpose of conical rollers, whereby additional strength of 
the rollers is obtained without i sing the di ter at the ends, 
which are in near contact with the pins or teeth of the circular comb. 
The leathers or dra belts are curved on the edge suitable to the 
conical form of these rollers, so that they will travel evenly or in the 
same manner as straight belts do on parallel rollers. 
ao.» ne Manchester, “‘ Spinning cotton, &c.”—Dated 23rd Septem- 

T, . 

For the = of feeding cotton or other fibres to the opening, 
scutching, ing, or combing mechanism, either in the form of a lap, 
bat, sliver, or assemblage of slivers, the invention consists of two or more 
rollers having teeth or points, projecting from their surface, of a,length and 
age suitable for the purpose required. These toothed rollers cach rotate 

a rigid ce case or concentric box, and work close toits inner 
surface. 
2541. D. M. Cuitps, Mark-lane, ‘* Sharpening sewing machine needles.” — 
Dated 22nd September, 1870. 
This consists in the employment of a powder having sharpening and 
ing qualities, either mixed with or without a glutinous substance. 
der or paste is placed between two or more pieces of porous or 
e ic fabric, in such a manner that the sharpening or polishing substance 
is enclosed and forms a ay On unthreading the needle, which is fixed 
to the sewing machine in the ordinary way, the pad is under the 
fixed needle or is passed through as an olny iece of cloth. The ma- 
chine being put in motion causes the needle to pass rapidly through the 
== e needle is sharpened or polished as required.—Not proceeded 
wi 
2548. W. Bywater and J. Snaw, Leeds, “ Drawing and twisting flax, &c.” 
—Dated 23rd September, 1870. 

This consists in drawing, spinning,’ and twisting flax, tow, ‘wool, 
worsted, silk, cotton, China grass, and other fibrous substances by means 
of a conti d ht bet: the delivery or holding roller, with or 
without pressing, and the bobbin of a roving or spinning machine, such 
bobbin having a regular taking-up motion or draught given it over the 
delivery or holding roller means of a regulating drag motion, thus 
drawing and spinning the sliver held by the delivery or holding roller 
into a thread or yarn, such yarn varying in thickness in rtion to the 
thickness of the sliver or roving, and the draught of the bobbin over the 
roller and twisting by means of the o or other spindle and flyer. 


2549, T. RawsTHorng, Preston, “ Spinning mules.”—Dated 23rd September, 











18 
This consists in bringing the strap from the loose to the fast pulle 
twice while the mule is at full stretch out, and thus making two yp Limes 4 
When the mule goes in the faller rod strikes st a bevel lifting piece, 
and immediately changes from the loose to the fast pulley. In going 
back while the mule is giving way the latter comes back, allowing the 

faller rods to pass freely without 





Class 7.—FURNITURB AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2613. J. K, Freip, Lambeth, “‘ Candles.”—Dated 19th September, 1870. 

This consists infforming lateral apertures near the lower ends of candles, 
communicating from the outside with internal longitudinal | gO 
as to admit air into them, whereby upward currents of air will oe 
duced in the passages, which in issuing in close ar to the flame 
will produce a more perfect bustion and thus i e luminosity 
of the candle. The lateral apertures may be formed either by the aid of 

ing instruments or by any other suitable means, and when the 
candles have enlarged, ribbed, or grooved lower ends the a) may 
conveniently be made in the grooves thereof. The longitu passages 
may extend either nearly up to the tip of the candle or they may pass 

it through the candle, and as would be the case in the description of 
candle known as the police candle, if jthe central pa formed in the 
first inst y the introduction of the wire or core for the double wicks 
were left unfilled. 
2515. P. Jones, Dublin, ‘‘ Table ornaments.”—Dated 19th September, 1870. 

This relates to the manufacture of those - ornaments called plateaux 


tal 








2491. H. E. Towxe, New York, U.&., “‘ Electro-plating inside of lead pipes.” 
Dated 15th September, 1870. 

To coat or line a long length of lea:l pipe with silver the pipe is first 
made straight or nearly so, and placed on a table inclined at an angle of 
about twenty or more degrees. An anode of peculiar construction is next 
inserted within the pipe, at the lower end the negative pole of a galvanic 
battery is attached to the pipe, and the positive pole to the interior 
anode of silver. The pipe is next filled with a solution of silver (cyanide 
of silver in a solution of cyanide of potassium, for example) at the lower 
end, so that it will not quite reach to the upper end of the anode; the 
anode is then slowly drawn forward, and the lead pipe is occasionally 
jarred or rolled over to bring-its sides alternately uppermost. The time 
required to complete the coating will depend upon the thickness of the 
coating desired, the electrical force of the battery, and the character of 
the solution employed. The anode of silver is to be adjusted, is made of 
silver, and consists of arod of metal (or a tube) insulated by washers 
of india-rubber, gutta-percha, glass, porcelain, or other suitable material, 
so as to keep the metal ingot at about equal distances in every part from 
the lead pipe. In using expensive solutions it is preferred to attach to 
the lower end of the anode or ingot an india-rubber hollow cone filled 
with dry sponge, which, when dipped in water, expands and forces the 
sides of the rubber an the pipe sufficiently tight to prevent any of 
the solution from leaking past it as it is carried forward with the anode. 
A copper wire, insulated with gutta-percha or otherwise, is attached to 
this ingot ur anode, for the double purpose of conveying the electrical 
current and moving the anode within the bore of the pipe. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2486, J. L. Ovrver, Boston, U.S., Microscopic apparatus.”—Deted 1ith 
September, 1870. 

This consists in combining with the slate and the two slides mounted 
upun it, which, together, support the object glass to be viewed, two 
scales or indices, one of which reads to and fro directly in front of the 
reader, and the other in a direction at right angles to his line of vision, 
the former being engraved or fixed upon the upper surface of the 
“stage,” and the latter upon the upper surface of the uppermost of the 
two sliding plates before mentioned. 


2487. J. Courtis, Cardiff, ‘* Attaching scoop handles."—Dated 15th Sep- 
tember, 1870. 

The handle, preferably of wood, has a screw thread formed in it, and 
the back of the scoop or other article, which is also of wood, has formed 
therein a suitably screwed recess or socket. Into this recess or socket 
the handle is tightly screwed.—Not proceeded with. 


2489. J. Haminton and R, Paterson, Glasgow, “* Extinguishing fires.”— 
Dated 15th September, 1870. 

This consists in combining separate oe of an acid, such as hydro- 
chloric acid, and of a carbonate, such as bicarbonate of{fsoda, in the form 
of a grenade, to be easily carried and thrown by the hand or otherwise.— 
Not proceeded with. 


2490, J. A. Timmis, Manchester, “‘ Brattice cloths for coal mines.”—Dated 
15th September, 1870. 

This consists in ogy Fe such 0s gy solutions of glue, bone, size, 
Iceland moss, gelatine, glass, flour, or other glutinous or gelatinous 

bst in bination with sulphate of alumina, sulphate of mag- 
nesia, sulphate of zinc, or other sulphate. These sulphates are used in 
conjunction with ammonia, either in a liquid or gaseous state, or the 
above mentioned gluti or gelati solutions may be used in com- 
bination with sulphate of ia. It is also preferred to add about 1 
per cent, of carbolic acid to resist damp. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE QUARTERLY MEETINGS: On ’Change in Birmingham yesterday : 
The orders: The prospects: The markets—NEW METHODS OF 
PRODUCING IRON AND STEEL: Aitention to them—HARDWARES: 
In Birmingham and South Staffordshire. 

To-pay (Thursday) the chief ironmasters’ quarterly meeting of the 

current series has been held in Birmingham. The condition of the 

trade since the year opened has been such that it did not lead to 
the expectation that inuch business would be done to-day. Hence 
the buyers and sellers assembled prepared to negotiate, but each 

retty much holding his own. Vendors of pig iron were here 
on the hematite and other districts, Lancashire in particular 
being strongly represented. Nor were the buyers of the varied 
products of the mill and forge conspicuous by their absence. Mer- 
chants were present from London and Manchester, Liverpool and 
elsewhere, and there was no firm of standing for some miles round 

Birmingham, in any way engaged in the using up of iron, whether 

for railway fa rep. bridge and girder building, or the thousand 

and one industries which swarm hereabouts in connection with 
which iron in smaller quantities is the leading material, which 
was not represented. 

The afternoon was characterised by unmistakeable evidences of 
negotiations having a direct business result being the rule. Such 
topics as the recent war and its effects seem to have become stale, 
and to be avoided with a feeling akin to nausea; though many a 
strong utterance escaped in denunciation of the disturbing element 
which yet remains in Paris to hinder the return of a downright 
healthy trade. The Board of Trade returns were read favourably, 
and there was no one but admitted that the time cannot be long 
delayed at which nearly every one will be again fully occupied in 

eting the requirements of the home and foreign markets. 








from pressed glass alone, the gl: hb lain, or , or 
coloured, being pressed into et ye | any yee form, according to 
taste, such moulds having provision or not for fo: feet on the pla- 
teaux at one and the same operation and in one piece with the plateaux ; 
such plateaux may be made either in one piece or in several 80 as 
'y lifted and vapable of forming circular as well as oval 
plateaux.—Not proceeded with. 


Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

2520. C. Bocaerts, Bradford, “‘ Obtaining grease when in solution.” —Dated 

19th September, 1870. 

The soapy or water is received in tanks, and muriatic or other 
acid is added. The whole is then stirred up until the mixture is pertect. 
bes op will cause the water > from the pn es is 
cal magnia. This magnia pu bags or cloths, which are de- 
posited on wooden or iron trellis, to allow the remainder of the water to 
drain out. The bags are then submitted toa 
tion of which is such as to allow the surface of all the bags to be equally 
treated. ae Se capes Ge pee, See Ee articulated 
central telescope tube in connection with hollow plates. On these plates 
the sacks containing the magnia are placed. Inside the are four 
guiding bars, in order to maintain the hollow plates as as the 
plate in a constant vertical action. The grease issuing from 
put into a tank or any other suitable vessel, and heated by 
steam pipe or otherwise to boiling point, which is maintained for about 


twenty minutes. The boiling is stopped, a rtion of nitric acid 
jrsdded, and the whole stirred up.-Wot proctnted with 


Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
2485. E. ng Willesden, “‘ Photo-mechanical printing.”—Dated 15th 


, 1870. 
This relates to the method of printing which is based on the principle 
weetuned on th light the Soaue db: 3 ~ ae 

on y 80 on by 
po tee ae bed iy ink, Beceaes Gea not beer acted on by 
tered, absorb water and refuse the ink, and those 





ari ine ieee ci 
Peged | . Sixthly, ee hee, placing on blocks 
printing diteclly au tas cases and other purpsae 





Already, both for export and home, the indications are good. 
It was conceded that hardly any maker of iron or steel, whether 
in this or in either of the other districts, is without specifications, 
which, very recently received, all bear out this conclusion. 

The Canadian market is not so good as it usually is at this 
season of the year, but as to it, an improvement, it is believed, will 
soon be manifested. 

The United States, however, is steadily and decidedly mending 
—mending as well to the general manufacturing as to the 
railway requirements, and the goods relate both to steel and iron 
in the raw and finished, in the cast and in the rolled condition. 
This was read as the more gratifying, inasmuch as there can be no 
doubt that the Americans are fast increasing their own means of 
production. The future of the United States was recorded, not- 
withstanding the advance of homecapabilities, tobe very cheering, 
because principally of the tendency to free trade throughout the 
New World. Greatly increased facilities are at hand for the 
carriage of iron goods across the Atlantic, yet they are no more 
than are required. It is within my knowledge that iron and steel 
making firms here are securing some months forward the means of 
ee out their products to New York, because of the great 
demand that will spring up for shipping to — rails to that 
country from the makers, as well in the North of England as in 
South Wales. 

Australia, it was allowed, although up to a short time ago very 
much overstoc is now beginning to take iron needed for im- 
mediate consumption. With the Antipodes an excellent business 
is now being di and makers who have a leading connection 
with that part of the world are busier than any others. 

India likewise is getting better; and South America shows 
evidences of advancement. : 

Home consumers, whilst this afternoon they were not forward 
to talk largely of the demand which they are experiencing, were 
manifestly desirous of buying largely, in a great degree for ship 
and bridge and girder building. 

Transactions generally would have been more numerous if prices 
had been more elastic. Considering that £8 for ordinary bars is 
the orthodox price, they are elastic enough in the miscellaneous 
qualities; but the inference is that they have seen their lowest 
point, and that the tendency is now without doubt to strengthen- 
ing, even where an advance has not been secured. Buyers who 
believe that they cannot get their wants supplied at lower rates 
than are now current did not fail to close negotiations this after- 
noon; and, as far as can be dged, the impression of the market 
was that prudence would isplayed in not further delaying 
business. First-class finished iron firms spoke with tolerable con- 


fidence at the olose of the meeting as to what they had done. It 
cannot, however, be that noticeable} amount of 
trade was done in 


any very 
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Pigs sold in some cases freely. Foundry iron went off well. 
Hematites of the first er could not be had in any other than 
limited ) aye and not for immediate delivery, so great is the 
demand for this material for steel making. The cold blast irons 
of Shropshire and the Forest of Dean sold in their customary pro- 
portions, and at prices which have regulated transactions forsome 
time past. 

I learn that Mr. Gerhard, the metallurgical chemist, of Wolver- 
hawpton, is proceeding with his experiments in the manufacture 
of iron, and that he has succeeded in producing from the ore re- 
fined iron of a high order at much under the cost of a similar 
quality very inuch sought after by certain machine founders and 
producers of finished iron. Mr. Gerhard, however, aims at the 
making of steel at much less cost than at present attends the pro- 
duction of that metal by any of the methods now in vogue ; and 
he has much confidence that he shall soon succeed. Nor does he 
disregard the importance of producing finished iron in a pure 
state. He believes that he can see his way to this without the 
interposition of the puddler. 

America has taken a largely increased quantity of pig iron, 
sufficient to account for the increase shown on the month, but 
when we come to the three ths, the stoppage of all cial 





life in France, except, of course, the traflic in arms and ammuni- 
tion, pulls down the balance on the wrong side. For the decline 
in the exports of bar and angle iron, America, India, Australia, 
and Italy, were chiefly responsible. The exports of railroad iron, 
as will be seen by the totals given below, show an improvement of 
over £100,000 in the month, but a decrease of £340,000 in the 
three months. The fluctuation with different countries was very 
considerable. For instance, the value of the month’s exports to 
the United States was £310,992, against £169,307, while to India 
the exports fell off by nearly £142,000. With Brazil there was 
an increase of over £13,000 in the month, and £24,000 in the three 
months, and with Peru an increase of £39,500 in the month, and 
£23,000 in the three months. The month’s exports in telegraph 
wire and appliances were not half of those in March last year, but 
in the three months there was an increase of £267,806. Casti 
show a decrease of £28.209 in the month, and £21,120 in the three 
months, The falling off in the month’s trade in hoops and sheets 
is not material, but for the £82,022 which represents the three 
months’ decline we must look to India (which did a much less 
trade), to Germany, and to France. 

The general hardware industries of Birmingham and South 
Staffordshire continue to mend. During the week but com- 
paratively little business has been done owing to the holidays, but 
manufacturers are resuming work with a much better list of orders 
—_ > a which occupied their books when Maunday-Thursday 
closed. 

As to machinery and mill work, the Board of Trade returns 
show that the steam engines sent from England in’ March last 
year were of the value of £163,846, but that last month we sent 
away steam engines worth £195,995, thus showing an increase this 

ear over last of £32,149; other descriptions, however, show a 
alling off of £20,803, the figures being £271,010 in March last 
year, against £250,207 in March this year. In the three months 
there was an increase in the first quarter of 1870 in steam engines, 
the figures being £406,652 in 1870, against £367,781 this year, 
showing a falling off this year of £38,871. The difference upon 
the same side in other descriptions was much larger, inasmuch as 
whilst in the first three months of last year the value of the goods 
sent out was £643,178, in the first quarter of this year they were 
worth only £481,209, thus demonstrating a falling off to the extent 
of £161,969. 
HARDWARE AND CUTLERY. 
Month of March. Three Months. 
1870. 1871. 1870. 1871. 

Unenumerated articles .. £356,216 .. £317,758 .. £863,566 .. £715,225 

The copper trade exhibits the same depression which has 
characterised it for some months t. Scarcely anything has 
been done with France, but the chief falling off was with India. 

Correr anv Brass. 
Month of March. Three Months, 
1870. 1871. 1870. 1871. 
Unwrought copper .. .. £108,714 .. £95,908 .. £246,083 .. £167,004 
Wrought .. .. «. «. 89,090 .. 88,331 .. 327,818 .. 197,250 
Brass, manufactured ee 19,568 .. 27,131 .. 54,033 .. 68,788 

The activity in the gun trade, caused by the war, is still con- 
tinued. The month’s exports show an increase of £113,410, and 
those for the three months £342,623. In ammunition, such as 
cartridges and caps, gunpowder not being included, the increase is 
still more startling. For the month the increase was £229,831, 
and for the three months, £473,950. 

There was a very large increase in the exports of saddlery and 
in tin-plates, the United States, as usual, being the largest receivers 
for the latter. ’ 

The Worcester Engine Works Company have resolved to cease 
the making of locomotives, and to confine their attention to the 
manufacture of bridges and cranes. A fire has happened at the 
works of the Patent Nut and Bolt Company, Spon-lane, which 
has destroyed machinery and other property worth perhaps £5000 
or more. The company is understood to be insured, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Little change since last week: Easter holidays 
interfered with operations at the works: The establishments not yet 
fully employed: American contracts and British American re- 
quirements: Some disappuintment in reference to Russian orders 
—THE STEEL TRADE—HOME BUSINESS —THE TIN-PLATE TRADE ; 
Quarterly meeting at Newport—STEAM AND HOUSE COAL TRADES 
—THE EFFECT OF THE EASTER HOLIDAYS AND THE WAGES DIF- 
FERENCES ON THE PRODUCTION OF COAL—THE NATIONAL CoL- 
LIERS’ ACCIDENTAL DeatH Funp COMMITTEE. 

Tue iron trade presents but a very few fresh points for comment 

this week, but Tittle change having taken place in the state of 

things since last report. As is usually the case at this season, the 

Easter holidays being extensively observed at the works have 

materially interfered with operations in all departments. Thu 

days yume ways between Thursday and Tuesday were spent by a 

large number of men in pleasure seeking, which, of course, caused 

a considerable decrease in the manufacture and produce of the 

district. However, this is generally looked upon as an established 

custom, and is not much complained of, but rather enjoyed by 
both masters and workmen, and in a few days work will again be 
carried on with the us ity. 

It cannot be said that the various establishments of the district 
are yet fully employed, or that the hands are working as much time 
as might be desi but there is certainly some improvement in 
this respect. The rail hands are, as arule, working from a turn tv 
a turn and a-half more per week than they were some weeks ayo, 
and many of those who were obliged to accept what odd jobs could. 
be found them in other departments for some months past are now 
brought back to the rolling mills. American contracts, chiefly 
from the Southern States, are secured from time to time with ap- 

reciable regularity, and several of the principal works, such us 

Ebbw Vale, Dowlais, Yo pnts and ere i to — 

the largest proportion of employment. vices point to increase: 

potas 2 inthe direction of the. Northern States, and British 

American requirements will, it is expected, this year. — 

nsidering the proximity now of the Baltic shipping season, it 
is a little surprising that larger inquiries have not been made in 
this distri et for railway iron on account of the Muscovite Empire. 

Some orders for rail and bars have, it is true, been given out, but 

for the last few weeks it has been pretty confidently expected a 

large increase would be wi' in the demand. But on the 

whole it must be admitted that makers have been rather 





‘ussian demand so far, and this perhaps be 
pointed in $4. serlior specifications ‘being pisced in the hands 
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of the North Country makers. Prospects are, however, still 
regarded as encouraging. 

There is a —— increasing inquiry for steel rails, and it may 
well be expect at the make of these materials will be double 
in the course of time. A good deal of attention is now turned 
to the manufacture. 

Home transactions do not show much further improvement. 
Shipbuilding iron is in pretty good request. There is also a good 


em for pig iron at current prices. Quotations remain un- 
altered, 


There is a decided improvement in the tone of the tin-plate 
trade, and makers still look into the future with a degree of confi- 
dence. There was a large attendance at the quarterly meeting of 
the trade held at the Kirg’s Head Hotel, Newport, a few days 
ago. Mr. Woodruffe, of the Machen Works, occupied the chair. 
Very satisfactory accounts were given of the state ef things at 
the establishments, scarcely any stocks being held by makers. 
The American sales were reported large, and advices from 
that country show that nearly all the stocks which were 
held there some months ago have been cleared, so that 
transactions will in future be entered into with freedom. 
Prices continue to be the chief difficulty in the way of makers, 
for with the advance in hematites and the high price of tin, it is 
very necessary that there should be a proportionate rise in quota- 
tions for tin-plates. It was, however, agreed that quotations 
should remain as fixed at the previous quarterly meeting, viz., 
30s. per box for charcoal I,C. delivered at Liverpool, and other 
qualities in proportion. But it is believed that the fact that 
stocks are reduced to so low a point will lead to quotations being 
more easily obtained during the quarter just entered into. 

Steam coal is in full average request, on account of the distant 
mail packet stations, but the purchases made by French buyers are 
still considerably below what was expected, owing to the disturbed 
state of affairs. House qualities continue in fair request. 

What with the Easter holidays and the differences between the 
colliers and their emplo ers, in reference to the reduction, the 
quantities of coal raised have been comparatively small in some 
parts of the district. After the coal-workers had come to an 
arrangement with the colliery proprietors, and ed to work at 
the 5 per cent. reduction, a difficulty arose with the haulers in 
several localities. These men were informed that the reduction in 
their case would be 10 per cent., and they refused to work. This 
was, however, ultimately arranged, and it is expected that for the 
next month or so at least the question will be at rest. 

The committee now known as the National Colliers’ Accidental 
Death Fund Committee, appointed by the Cardiff Chamber of 
Commerce a few weeks ago, on communicated with the Home 
Secretary, to ascertain whether provisions could be incorporated 
in the Mines’ Regulation Bill, now before Parliament, compelling 
landowners and colliery proprietors each to oneun-a a 
penny per ton upon all coal raised, and compelling every working 
collier to pay 5s. per annum to form the fund mentioned. The re- 
ply of Mr. Bruce has not yet been made known. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE QUARTERLY MEETING—THE 
RETURNS—STRIKES—ENGINEERING AND SHIPBUILDING—THE 
Tees CONSERVANCY COMMISSIONERS—PROPOSED BRIDGE OVER 
THE RIVER BLYTH—PRICES OF IRON. 

On Tuesday the quarterly meeting of the North of England Iron 

and Coal Tradex was held in the Exchange, Middlesbrough. Owing 

to it being holiday time there was not such a large attendance as 
there might have been, but the number present was certainly 
greater than the average attendance at the weekly iron market. 

The energetic secretary of the Iron Trade still offers facilities 

for gentlemen who wish to exhibit models of machinery and 

specimens of iron at those meetings, but no effort is made to 
secure exhibitors. Whether the trade disapprove of this 

mode of advertising their specialities I do not know, but itis a 

fact that on Tuesday the exhibition consisted of a specimen of 

plates used for the shells of a pair of marine boilers, and a picture 
representing the Cleveland Nut and Bolt Works. If it is thought 
advisable to continue the exhibitions I am sure that the secretary 
will do all in his power to make them successful in every 
respect, but if there is a prevailing opinion amongst a certain class 
that the exhibitions are of no value then the sooner they are 
abandoned the better. There is another matter I should like 
gentlemen, and especially those residing in Middlesbrough, to 
remember, and that is that the iron market is opened at eleven 
o'clock. People from a distance come by train to the market, and 
are punctual, but those carrying on works in the district seldom 
come on ’Change before twelve o'clock. Prices of pig iron are firm, 

No. 3 being sold at 47s. 6d. per ton. 

The home demand is good, and the local consumption is increas- 
ing. ae to Germany and other parts of the Continent are 
going on briskly. Every available blast furnace in the North of 
England is blowing, and there is such a heavy demand for iron of 
all kinds that they will be kept hard at work for several months. 
The returns of the Cleveland Ironmasters’ Association for March 
show that out of a total of 125 blast furnaces 116 are in blast. 
There are nine new furnaces in course of construction, two of which 
—the Lackenby Ironworks—will be ready for operations about 
June. The enormous and increasing make will be seen by the 
following statistics :— 





Tons. 
Month ending March 3ist, 1871 .. «2 «se «os «+ oe 161,049 
Month ending 31st March, 1870 .. .2 «2 «+ of oe 142,220 
Month ending February 28th, 1871 on we oe «+ 141,068 
Increase upon March, 1870. 18,829 
Increase upon February, 1871.. .. .. «. 19,981 
Shipments Foreign from Port of Middlesbrough. 
Month ending March 31st, 1871 .. oe .« «+ of «+ 14,912 
Corresponding munth last year .. «. os os 17,820 
i a ee Ce ee ee ee 2,908 
Shipments Coastwise from Port of Middlesbrough. 
Month ending March 3ist, 1871 .. .. 2 «oe of «- 15,846 
Corresponding week last year... .. «+ e+ «- 19,163 
Decrease... «+ «+ oe «ss ° oe 3,817 
Makers’ Stocks, 
February 26th, 1871 .. 22 so ce of oo oo of 118,977 
GENE os de) ve! ee ee te Se 116,669 
Decrease upon February, 1871.. 2,308 
Warrant Stores. 
February 28th, 1871 .. «2 «+ «oo of es ee ee ee 11,039 
March 28th, 1871... .. oo «0 oo of cf ce co « 10,239 





Decrease 1. .. oc «0 06 of c8 oo ce 800 


Two or three companies have lately been formed for making pig 
iron, and are looking out for suitable sites for blast furnaces in 
the Middlesbrough district. In the finished iron trade there is a 
further improvement. From various parts of Europe orders for 
rails are arriving, and it is believed that most of the mills in 
Cleveland and the North will soon have enough to do for two or 
three months tocome. It is satisfactory to know tbat prices are 
a little stronger. The bar iron makers are busy. The production 
of plates and angle iron is very extensive, but the power of supply 
is at present insufficient. Bolts, bars, sheets, rods, nuts, wire, 
and hoops, are much in request. I hear of another firm having 
been organised for the purpose of making finished iron at South 
Stockton. 

There is an unfortunate strike at Sunderland just now. On 
Saturday week a mass meeting of workmen, consisting chiefly of 
engineers, fitters, and boiler smiths, was held in the Sans-street 
Assembly Hall, to consider the replies of the various employers of 
labour with respect to the agitation in favour of the nine hours’ 
movement. The secre of the Amalgamated Society of Engi- 
neers occupied the ,» and there were about 1000 men 





present. The following reply had been received from Messrs. 
Oswald’s shipbuilding yard, Pallion. ‘‘ Notice— Having received 
a printed petition to the effect that on and after April 3rd 
the day’s work should cease at five o’clock, for the first five days 
of the week, &c., the wages to remain the same as at present, and 
having carefully considered the matter, we find that to accede to 
the request would utterly prevent us from competing upon equal 
terms with similar establishments in the district where wages and 
hours of labour are not even now so favourable for the workmen 
as those at present in force at these works, and we are entirely 
unable to assent to the proposition.” After several speakers had 
addressed the meeting it was resolved, ‘‘ That on and after April 
3rd the law be nine hours per day for the first five days of the 
week and one o'clock on Saturdays.” On the Monday the men did 
not go to work, but held an open air meeting. There were about 
2000 persons present. A committee was formed for the purpose 
of carrying on the azutation. The masters are resisting the move- 
ment, but it is hoped that some arrangement will be arrived at 
which will result in work being resumed. Up to the time of 
writing I regret to sxy I hear of no change in the position of affairs, 
the men remaining on strike. ‘ 

The ship joiners at Sunderland are on strike for an advance in 
wages from 27s. to 30s. per wee: 

In several parts of the North of England workmen are agitating 
for weekly pays. 

There is more activity in engineering, but it isvery much feared 
that the strike for the nine hours’ movement at Sunderland may 
be followed in other places in the North. It would be to the ad- 
vantage of both masters and men if the question were referred to 
arbitration. The strike is most injurious to both sides. 

Shipbuilding on the northern rivers continues in a healthy con- 
dition. Every week vessels are being launched on the Tyne, Wear, 
and Tees. 

At the last meeting of the Tees Conservancy Commissioners 
formal resolutions were passed respecting the loan of £10,000 from 
the Public Works Loan Commissiovers, being the second instal- 
ment of £35,000 at3} per cent. The Commissioners are spendin 
their money judiciously, and in time willinake the Tees a splendi 
river for navigable purposes. 

It has been decided by a number of gentlemen at Blyth to 
erect a bridge over the river Blyth. 

The prices of pig iron are as follows :—Pig iron, No. 1, 5ls.; 
No. 2, 49s. 6d.; No. 3, 47s.; and No. 4, 46s. The prices of manu- 
factured iron are as follows:—Common bars, £6 12%. 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s.; best best, 
£8 2s. 6d. to £8 5s.; ship plates, £7 15s. to £7 17s, 6d.; boiler 
ditto, £8 10s. to £8 12s, 6d.; angle iron, £7 to £7 2s. 6d.; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s. ; 
slit nail rods, £6 12s, 6d. to £7; puddled bars, £4 10s. to £4 15s. 
On wagons at works four months’ bill, or cash less 24 per cent, 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE SCOTCH PIG IRON TRADE—STATE OF THE MALLEABLE IRON 
TRADE—ENGINEERING AND IRONFOUNDING -THE FORGES—SHIP- 
BUILDING ON THE CLYDE AND AT DUNDEE—ALTERATION AT 
WAVERLEY BrIDGE STATION, EDINBURGH—THE ASSOCIATION OF 
ENGINEERS, GLASGOW. 


Ow1ne to the shipments of pis iron having been very heavy 
during the last few days the Glasyow irun market has been some- 
what animated, and prices have steadily advanced. A good deal 
of business is now being transacted at 55s. 14d. cash, ae 55s. 6d. 
one month. No. 1, g. m. b., 55s. 3d. ; No. 3, 54s, 9d. 

It is noticeable that there is at present comparatively little dif- 
ference between No, 1 and No. 3, This is owing ina great measure 
to the large local consumption, and partly no doubt to the fact 
that there is no demand from France for No. 1, it being the only 
brand sent there. 

In the malleable iron trade there is great activity, most of the 
ironworks being fully occupied working off spring shipping orders. 
A strike prevailed last week among the puddlers employed at the 
tin-plate works, but it was of short duration—mutual concessions 
having led to a resumption of business. But the recurrence of dis- 
py me between men and masters so soon after the settlement 
of the recent great strike is an indication that there is a spirit of 
dissatisfaction amongst the operatives; and so soon as they gather 
strength a rupture may be looked for as inevitable. 

There is a brisk demand for all kinds of manufactured iron, and 
prices are stiffening. Common bars are from £7 10s. to £7 15s. per 
ton ; angle, £7 15s. ; ship pan £8 15s.; boiler plates, £97s. 6d. ; 
nail rods, £7 10s.; all less 5 percent. Some a specifications of 
bar and merchant iron are in hand for shipment to America. The 
Monkland Iron and Steel Company are at p t making a quan- 
tity of patent tram rails for Monte Video. This is the first speci- 
fication of this design of rail that has been placed in Scotland. 

The coal trade is still busy, the recent cold weather having kept 
upad d for h hold purposes, while the blast and pudilivg 
furnaces being now all in full operation a large consumption is at 
present going on. The shale pits and ironstone mines are also 
fully occupied. 

The engineers and ironfounders in and around G Ww 
are nearly all taxed to their utmost to exscute their 
orders with anything like punctuality, and all branches of 
trade having any relation to the iron manufactures are in 
consequence very busy. The forges in particular are crowded 
with orders, and engineers and shipbuilders have to exer- 
cise much more patience than they can well afford before they can 
hope to get delivery of their forgings. I observe that at Parkhead 
Works there has just been forged an immense shaft which weighs, 
after being dressed, 32 tons. It has been made to the order of 
Messrs. Elder and Co., and it is intended for the main shaft of 
one of the large steamers belonging to the Pacific Mail Company. 

The new foundry at Coatbridge, the largest of the kind in the 
district, at present —s built by Messrs. Miller and Anderson, 
is now nearly completed. 

Shipbuilding on the Clyde continues very active, and during 
the past month several contracts for the larger class of steam 
ships have been entered into. As another instance of the exten- 
sion of shipbuilding on the river and the acquisition by the prin- 
f+ so firms of more roomy premises, I have now to record that 

essrs. Napier and Co. are about to remove their shipbuilding 

ard from cefield to a site at the mouth of the river Cart, on 
th sides of which they have secured an extensive piece of land. 
Their present oo is of no mean dimensions, but notwithstanding 
that it is found inadequate to meet the requirements of their ex- 
tensive business, 

It is satisfactory to be able to record quite a resuscitation of 
shipbuilding at Dundee. For a while the industry seemed to have 
almost deserted the river Tay, but now the yards there are all 
active in the construction of iron steamers of large to’ . One 
firm has just got orders for two large steamers, one of which is for 
Dundee owners. Difficulty is experienced here, as at most other 
places at present, in procuring iron with sufficient rapidity. The 
want of a graving dock is very much felt in this flourishing 
harbour. Ifadock of sufficient size wereavailable to accommodate 
all the vessels asking such accommodation, a large business might 
be done in repairs, A goodly fleet of vessels of great tonnage are 
now employed here in the jute trade, and the authorities could 
not do better than consider how they might increase the dry dock 
accommodation. 

In THE ENGINEER, a short time ago, I called attention to certain 
alterations that were about to be made in the Waverley Bridge 
A railway station eigen burgh. a ehaainene are wees 

in progress, an tions are bei forw: 
Gonsiderable diff cul: none 








rapidly, ty had to be encountered in arrang- 
for the working of the traffic while the present was 
remo’ but these have been nearly all surmounted by the 


engincers. The temporary bridge is nearly finished, It is intended 


to change the arrival platforms of the Leith and other short trains 
to the back of the general post-office. : 

At the usual monthly meeting of the Association of Engineers 
held in Glasgow, on Tuesday, Mr. Alexander Reid, of Partick, read 
a very able and practical paper on ‘‘Some of the Causes affecting 
Ships’ Oscillations,” in which he detailed with great precision the 
different requirements to be taken into consideration in the con- 
struction of sea-going vessels, so as to secure the greatest amount 
of safety when in rough water, and when subject to such oscilla- 
tions as tend to capsize. In the discussion which followed the 
reading of the paper reference was particularly made to the 
stowage of vessels, and the designs of our recently built armour- 
clad ships. The views set forth in the paper elicited much 
applause. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LEEDS NEW BRIDGE—TRADE IN SOUTH YORKSHIRE—TYNE STEAM 
SHIPPING MATTERS—STATE OF TRADE: Sheffield: Cleveland. 


THE committee having charge of the Leeds Bridge improvement 
decided on Tuesday to recommend the town council to accept the 
tender of ate ty cages of ee to beste | ae 
according to the plans specifications ‘or £15,319. 

The ince ta a ee tolerably poh South Yorkshire ; at 
the same time no special activity is reported. Pipes and ordinary 
castings are in fair request. The steel trade continues to display 
animation ; at Penistone about 600 tons are now blown weekly, 
and are converted into rails, tires, crank axles, &c. A fair trade 
is being done in engine fuel for Lancashire; the demand is also 
good for coal and coke for blast furnace purposes. 

The John Straker, a steamer built by Messrs. Palmer and Co, 
(Limited), of Jarrow, for Messrs, Edwards and Co., of South 
Shields, is being got ready for sea, and will shortly proceed on a 
voyage to Constantinople. Messrs. J. Hall and Co., of South 
Shields, are about to engage in steam shipping enterprise. line 
of steamers is expected to run shortly between Huelva and the 
Tyne; the cargoes carried will be copper ore. A steam shipping 
Association has been established by the steamship owners of the 
north-eastern ports for the protection of their interests. 

The heavy branches of Sheffield industry remain in a prosperous 
condition. Railway matériel continues in great demand, and the 
rail mills can scarcely keep with the orders which they 
receive. The armour plate mills are busy, and large orders are in 
course of execution for gun-blocks, rifle barrels, and projectiles. 
A large amount of heavy foundry work is being turned out. 

Notwithstanding the increase in the make of pig iron in the 
Cleveland district, in consequence of the blowing in of new fur- 
naces, the ironmasters’ returns for March show that there was a 
total mg in by yo rr 3000 > wath Rape 
production of pig in Cleve is now ing at the rate o! 
very nearly 600,000 tons per annum, The firms in the distri 
which have recently blown in furnaces are Messrs. Gjers, Mills, 
and Co. (two), Messrs. Swan, Coates, and Co. (one), and Messrs. 
Bolckow, Vaughan, and Co. (one). The Britannia Iron pore per 4 
have started twenty of their puddling furnaces; the company 
have 120 altogether. . 

On Saturday Messrs. M. Pearse and Co. launched from their 

ard at Stockton an iron screw steamer 210ft. long, and 919 tons 

urthen. The vessel, which has been named the Sir Bevis, has a 
double bottom for water ballast, and she is fitted with steam 
winches, &c. She will be fitted by Messrs. Day and Co., of South- 
ampton, with compound engines of 100-horse power nominal. The 
Sir Bevis has been built to the orders of Messrs, G. T. Harper and 
pas of Southampton, and she is intended for the Mediterranean 


e. 

Messrs. C. Mitchell and Co. have launched two large steamers 
from their works at Low Walker, and some other steamers have 
been launched from other Tyne building yards, Iron shipbuilding 
= marine engineering coutinue in a satisfactory state on the 

ne. 

On the Tees also shipbuilding is very active. Messrs. Pease and 
Co., of Stockton, Messrs. Richardson, Duck, and Co., of Stockton, 
Messrs. Backhouse and Dixon, of Middlesbrough, are all fairly 
a Sexy, teamer launched k by M 

e , & screw 8 er launc y wee essrs. 
Denton, Gray, and Co. from their idiot ough yard, is the 
sixth ship launched from that in this still com vely 
young year. The Mary is 213ft. long over all, and she will be 
fitted by Messrs. T. Richardson and Sons, Middleton, with com- 
pound surface condensing engines of 90-horse power nominal. 
She has been built to the order of Messrs, Johnstone and oon of 
— and will be employed in the Mediterranean and Baltic 
trades. 
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24eaa £4 da. ;£2eda 2404 
Copper — British — cake } | 0 0.008 
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7300.74 00 6lo 0..611 © 
74 0 0..77 0 0 68 0..6 910 
900.000 6€80..6980 
71 0 0..7410 0 |} 610 0..000 
owe) 000..000 6uN 0..000 
++ |64 0 0..66 0 0 640..0 080 
+ |70 0 9..7210 0) 
Yellow Metal, per ib... | 0 0 6f.. 0 07} -|130.160 
1 in ton | 215 3 cash. -|000.000 
Bar, Welch, in London | 7 0 0..710 0 [}1 90.121 0 
ales.| 6 7 6..6129 6 -'|000.000 
715 0..8 35 0 -4 017 0.017 6 
Rail, in Wales 615 0..700 .| 015 0..016 0 
Bheets, single in Lond.| 9 5 0..10 5 0 710 0..0 00 
Hoops, first 615 0..9 5 0, 3 00..000 
Nailrods 77 6. 715 0} +. {03 0 0..86 0 0 
Swedish 915 0..10 © 0| 36 0 0..87 0 0 
6..18 0 0 | 00.0086 
0 0..0 0 0) | 00.000 
0..0 0 «| -/83 00.9 00 
0..9 00 -|/@ 060..0 0 © 
0..21 0 0° ~-|8 00.0080 
0..2010 0} -~/8 00.000 
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0.000 - | 8210 0.000 
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BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
a Seon eee of the natural laws which govern the 
of digestion nutrition, and by a careful application 
the fine properties of well-selected cocoa, Mr. has 
peepee we bills” nce Gentle. Made 
doctors’ bills.” — Civil Gazette. 
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IRON ABUTMENTS. 

A.tuovues there are abundance of instances in which 
iron, both cast and wrought, is the material used for 
the piers or intermediate supports of bridges, the examples 
are comparatively rare in which it is also employed for the 
terminal supports or abutments. It might appear, at first 
sight, that if the nature of the foundations rendered it 

ivisable to adopt iron in the piers, the same conditions 
would dictate the use of iron in the abutments. But 
there are many reasons which demonstrate that this view 
is not necessarily correct or conclusive. In the first place, 
the character of the substratum in a tolerably wide river, 
often differs at different parts of the transverse section, and 
it is seldom that both abutments are founded at exactly the 
same level. There is a notable difference in the nature of 
the ground on the Surrey and Middlesex shores of the 
Thames, for example, and a dam that would fully answer 
its purpose on the one might not always be sufficiently 
strong on the other. This fact was well shown 
during the construction of that portion of the Northern 
Embankment near Blackfriars Bridge. Our readers 
will probably remember that a serious “blow” oc- 
mel in the dam, and yet this dam was almost identi- 
cally similar in design to that which did its duty so 
well during the building of the river wall from West- 
minster to Vauxhall on the Surrey side of the Thames. 
On geological grounds, therefore, alone, brickwork or ma- 
sonry might be well adapted for the abutments of a bridge, 
and yet besuperseded by iron, with advantage, in the more 
central and deeper parts of thestream. It is not, however, 
until we come to regard the different duties a pier and an 
abutment have to perform, which necessitate a diversity 
in constructive detail, that the real reason of the general 
unsuitability of iron for abutments becomes manifest. 
The sole duty that a pier has to perform, so far as relates 
to the actual bridge itself, is to bear the direct vertical 
pressure of so much of the superstructure as falls to its 
share. There are no doubt in many instances other forces 
in operation which try its stability and strength, such as 
the velocity of a marine or river current, the impact of 
ice, or the concussions of floating bodies, but these are 
beside our subject. It is otherwise with an abutment. 
Tn addition to bearing its own share of the direct weight 
of the superstructure, it has to act asa retaining wall. It 
will be understood that at present we are speaking of those 
forms of bridges which exert no thrust against either the 
piers or abutments. As every bridge must have an ap- 
proach to it, which is most frequently of earth, it is the 
necessity of making the abutment support this, that gives 
masonry or brickwork a decided superiority over both 
cast and wrought iron. Neglecting the value of the limit- 
ing angle of friction of the material, the horizontal pressure 
against the abutment will be directly proportional to the 
sheer mass or weight to be resisted, and common sense would 
instruct us that in all similar cases weight is best resisted 
by weight and solidity. 

So far we have only taken into consideration that por- 
tion of the end a which may be termed the abut- 
ments proper, but this is seldom sufficient of itself to re- 
tain the whole cross section of the approach. The retaining 
wall, regarded as a whole, comprises not merely the central 
vertical part which carries the superstructure, but the 
side portions as well, which have no vertical load to 
support, and are known as the wings of the bridges. 
These may be either “straight back,” that is, built in 
a line parallel to the direction of the bridge, or “splayed,” 
that is, receding from the face of the abutment at any 
given angle. In the former instance the top of the wing 
wall is horizontal, and in the latter, which is the form 
under present notice, the height diminishes from a maxi- 
mum at its junction with the abutment to a minimum at 
the newel, the slope being parallel to that of the embanked 
approach. It is in the wings that the chief ditficulty of 
employing iron with economy would be met. In the 
abutment proper a certain degree of strength is required 
to carry the vertical load, and this amount can be simul- 
taneously utilised as a contribution to the total necessary 
for the retaining wall. On the other hand, the wings act 
simply as retaining walls, having no vertical weight to 
bear, and the question becomes reduced to one involving 
the relative economy of iron and masonry or brickwork. 
Without desiring for a moment to place a limit to the 
skill and ingenuity of engineers, yet we hold that for 
certain pu certain materials are more suitable than 
others, and that the substitution of the wrong for the 
right is only effected at a commensurate sacrifice on the 
score of economy. Except in examples such as armour 
plating, targets, and engineering works of a warlike cha- 
racter, the qabsibatidedt toon for the older materials used 
in construction, will generally be found to be nearly 
equivalent to the substitution of the hollow for the solid 
form. Take the earliest, the cast iron flanged girder. It 
is nothing else in form than a beam with the material 
cut away about the centre. The same statement holds 
good for wrought iron girders, and the hollow column is 
only the stone pillar with its core extracted. It is not 
difficult to understand that a given amount of metal which 
would be able to support a given vertical weight would 
be quite inadequate to resist the same weight acting in a 
horizontal direction, or at an angle with the horizon. In 
the one case, supposing that there was no bending moment 
induced, the iron would only yield to a weight equal to 
its ing pressure; in the other the resistance it would 
give would depend upon the direction of the strain it was 
subjected to, Iron wing walls must evidently consist of 
which, per se, have little or no stability, and this 

eature can only be imparted to them by the addition of 
stays and bracing. Some years ago we expressed our 
views on this very subject, and ‘shall not recapitulate 
them, oe we may observe thatwe have since seen no 
reason to alter our opinions. 

Our attention has been again drawn to this question by 

paper lately read before the Institution of Civil Engi- 
neers, “On he New Ross Bridge.” In this case the abut- 
ments and wing walls consisted of cast iron cylinders with 
cast iron plates fitting in between them, and a strong back- 





ing of concrete, which ia tantamount to so much solid 
masonry. The design of the cylinders and plates is pre- 
cisely analogous to that constituting the foundations of the 
piers of Westminster Bridge, if we substitute piles for 
cylinders, and is nothing else than a cast iron frame and 
panelling. The relative economy of this method of con- 
struction depends wholly upon the difficulties that may 
result from the presence of water. To build a retaining 
wall on dry land of cast iron framing and panelling, to 
support a 25ft. embankment, would be simply a great and 
upjustifiable waste of money; but to employ the same 
design in 25ft. depth of water is another matter altogether. 
As a rale, it is certainly more expeditious to sink cylinders 
under water, and drive down panel plates between them, 
than to construct a temporary dam‘ and build a solid wall 
of masonry and brickwork behind it. But it is not 
always so. If it can be satisfactorily established before the 
commencement of the work that, from the nature of the 
substratum, there will be no trouble with the water, it is 
more than probable that the temporary dam and the solid 
wall would come quite as cheap a the cylinders and panel- 
ling. It is true that the latter plan dispenses with the 
temporary dam, but the sinking of the cylinders is not all 
plain sailing. It must also be borne in mind that, 
wherever cylinders are easily got down, it is equally easy 
to drive timber piles and construct a dam. Omitting the 
contingent difficulties in dealing with water, the actual 
cost of the two systems will differ to some extent, and the 
balance will be in favour of the solid wall. In the first 
place, the diameter of the cylinders will exceed the mean 
thickness of the solid wall, and the cement concrete, or 
brickwork, with which they are filled, would materially 
contribute towards its construction. Calculating the cost 
of cast iron panelling per square foot, and that of brick- 
work upon an average thickness in each case, the latter 
will have a slight balance in its favour. An instance re- 
cently came under our observation in which there is no 
doubt the employment of cast iron cylinders and plates 
would have been advantageous. The case was a very ex- 
ceptional one. The bridge was absolutely @ fleur d'eau, 
the span being 50ft. and the limit of headway from the 
surface of the water to the top of the metalling being only 
2ft. Gin. The approaches were, therefore, virtually 
nothing, and consequently no wing walls were re- 
quired, It was merely the question of the relative 
expense of sinking the cylinders and constructing the 
temporary dam, Apart from these considerations, there 
are one or two others which must not be disregarded 
when reviewing the whole subject. It is with pleasure 
that we are enabled to state that there has at last sprung 
up some desire among engineers to render their works 
more prepossessing in appearance than formerly. We will 
not go so far as to assert that they aspire to real cesthetical 
excellence on this point, but even this end may be ulti- 
mately attained. Sufficient progress has at any rate been 
made to warrant the statement that some regard must be 
had to appearance in all future designs. It is difficult to 
perceive how cast iron framing and panelling would com- 
pete with masonry in this particular, without the incurring 
of expense that would be practically putting a veto upon 
the design, Genuine ornamental cast iron work is of a 
very costly character. We have known as much as £140 
per ton paid for it. 

As a last consideration, that of durability must not be 
passed over. There are so many different opinions respect- 
ing the behaviour of cast and wrought iron when exposed 
for some time to the action of either salt or fresh water, 
that no positive conclusion can be arrived at on the matter. 
Cast iron that has been exposed to sea water has been 
found so soft that it could be cut with a knife; and, on the 
other hand, it has stood comparatively uninjured for years 
in almost exactly similar situations. If we are not in a 
position to state the probable period that iron will remain 
in a sound condition under the circumstances alluded to, 
we can at least safely predict that good masonry or brick- 
work will in any case last as long as iron. The 
existence of the ancient Roman sewers and walls is a proof 
that there is, or perhaps, rather, was, a description of brick- 
work which may be pronounced practically indestructible. 
At the present day we may not quite come up to this 
standard of work, but it is possible we may go very near 
to it. Itis alleged in favour of ironwork, that when it 
does rust the very rust itself acts as a protection against the 
further action of the cause that produced it. This may to 
some extent be true, but it must not be forgotten that 
rust never quite protected iron yet, and the argument 
is of small value. The durability of cast iron in 
the position under notice will be lessened if there is a tidal 
action at work, as the effect of alternate exposure to water 
and air is not confined solely to timber, but extends to me- 
tallic substances as well. 





SoutH KENSINGTON Museum. — Easter week free. Visitors 
during the week ending April 15th, 1871 :—- On Monday, Tuesday, 
and Saturday, from 10 a.m. to 10 p.m., Museum, 26,302 ; Meyrick 
and other po Tee hy 11,816 ; onJWednesday Thursday, and Friday, 
from 10 a.m, till10p.m., Museum, 9559; Meyrick and other galleries, 
2708; total, 50,385; average of corresponding week in former 
years, 30,685. Total from the opening of the Museum, 
10,365,805. 

AGRICULTURAL EXHIBITION aT STAMBOUL.—From the Levant 
Herald of March 1st we learn that “after next harvest an agri- 

exhibition will be opened at Stamboul under the auspices 

of the Minister of Finance, for the purpose of exhibiting and com- 
paring icultural products, and everything ining to the 
culture of the soil, from the whole of the provinces of the Turkish 
empire.” This is a step in the right direction. The agricultural 
products of the on are very varied, according to soil and cli- 
mate. Wheat, barley, and rice; the vine and the olive; tobacco, 
and the POPPY are all cultivated, and nature without much aid 
from art uces abundant crops. Fruits of many kinds, as figs, 
oranges, &c., grow luxuriantl: , and would be much more abundant 
with rye cultivation, which must ensue in some degree as a 
result of the exhibition. Cotton cultivation languishes now for 
want of enterprise, but a few years ago there was an intention of 
having an exhibition in connection with agriculture, but, un- 
fortunately, this intention was not carried out. That the Turkish 
Government is anxious for the development of the agricultural 
of the ire was evidenced at the exhibition in Con- 


ss 





‘stantinople, when prizes were awarded to English exhibitors of 


implements. 











ON THE DEPOLARISATION OF IRON SHIPS.* 
By Mr. Cuartes F. Henwoop, N.A., Member. 


THE subject which I have now the honour of i’) before you 
is the invention of the late Evan Hopkins, C.E., F.G.S., now 
known as “ Hopkins’ System of Depolarisation,” by which the 
magnetism of an iron ship—the principal cause of the deviation 
and consequent depreciation of the compass—is completely and 
permanently removed. 

The science of magnetism had been Mr. Hopkins’ study for 
upwards of thirty years, and he was the author of several works, 
among which that on ‘‘ Geology and Magnetism” passed through 
three editions. : 

Magnetism has been defined as the ordinary attraction existing 
between the particles of a mass of matter,t but arranged polar, 
that is, with all the forces having the same direction, the force 
of attraction being exerted in a certain direction, a series of which 
attractions, arranged in the same direction, constitutes polarity. 
Polarity is a term which should be confined to the arrangement of 
the ultimate forces in a row or series, all the forces being in the 
same direction. A magnet is a good example of a polar solid, and 
magnetism should literally refer to, or be the abstraet idea of, a 
polar solid. a 

The attraction producing the phenomena of electricity of tension 
may cause magnetism; a flash of lightning will produce it; animal 
electricity will cause it; but the best mode of producing it is the 
disturbance of attraction produced by the voltaic battery, which 
compels its attractions to assure a polar state. 

When a body is inagnetic and its attractio&s are disturbed it 
may lose its magnetic or polar condition. Henée percussion may 
destroy a magnet ; lightning may destroy it; the voltaic force 
may be made to destroy it; heat may destroy it; and, lastly, 
one magnet may destroy another—because in these cases 
the attractions which were before polar become undefined as to any 
certain direction. 

In a parliamentary paper No. 118—1866, I find it stated that— 
“The attention of the Fellows of the Royal Society has been 
recently directed to the very great increase which has taken place 
in the employment of iron in the construction and equipment of 
ships, and the consequent augmentation of the embarrassments 
occasioned in their navigation by the action of the ship’s magnetism 
on theircompasses. The inconveniences which have already made 
themselves felt in ships of the mercantile marine threaten to be 
productive of very serious loss of life and property unless remedial 
measures be adopted. Many recent losses of iron steamers have 
taken place in which it is probable that compass error has occa- 
sioned the loss.” The Astronomer Royal in the first volume of 
our “ Transactions” states that—‘t An iron ship exerts upon her 
compasses magnetic actions of two different kinds, both originally 
derived from the earth’s magnetism. One of these is that which 
I have denominated sub-permanent magnetism, which for no incon- 
siderable time produces exactly the same effect as the permanent 
magnetism of a steel magnet, exerting constantly the same attrac- 
tion on the compass, whatever be the ship’s place on the earth and 
whatever be its position in that place. The other is the force of 
induced magnetism, depending always upon the relation of the 
position of the mass of iron to the direction of the terrestrial 
magnetic force, and changing its magnitude and direction instantly, 
according to well understood laws, when the position of the mass 
of iron is changed. The laws of the change of sub-permanent 
magnetism are not well understood.” And in his recent work on 
magnetismt says that—‘“‘ The principal agent in the disturbance 
of the compass is sub-permanent magnetism, an element little 
known before the introduction of iron ships.” The means and 
method of connecting the sub-permanent magnetism by compen- 
sating magnets was introduced by the Astronomer Royal in 1838, 
and is still retained in use without alteration. He thus describes 
it in his recent work, page 117—‘‘ Conceive the ship’s magnetism 
to be resolved into two-parts, one transversal to the ship, one 
longitudinal. When the ship’s head is placed north or south the 
transversal force alone disturbs the compass, and the quadrantal 
disturbance vanishes ; and the transversal magnetic part can be 
corrected by an opposite transversal magnet broadside on the 
compass, whose distance is determined without any calculations, 
simply by trying its effects at different distances till the needle 
points correctly. Then in like manner if the ship’s head is placed 
east or west, the longitudinal magnetism only disturbs the compass 
as the quadrantal deviation vanishes there, and it is to be cor- 
rected by a longitudinal magnet broadside on to the compass 
tentatively applied. The effects = ena or sub-permanent 
magnetism are now entirely connected. . so long as the ship’s 
magnetism remains unaltered, and so long as she remains 
in the same region of the earth.” But, “with a change 
of ship’s magnetism, the error produced in the needles 
direction will depend on the magnitude of the local terrestrial 
horizontal force—if a ship is in a ~ of the earth where the hori- 
zontal force is large the error of the compass will be small, but if 
the horizontal force is small the error of the compass will be large. 
The Live 1 Compass Committee in |their second report say 
that “In ‘high latitudes the earth’s directive or horizontal force 
is small, and when it is further reduced by the opposition of the 
ship’s magnetism it will readily be seen how weak must be the 
directive power which remains.” And in their third report 
say, ‘‘In certain places and positions of the ship the steering com- 
pass has been found to be entirely destitute of directive power. . . 
Only those who have made it a subject of aw can form a 
correct idea of how large a proportion of the complaints respect- 
ing the compasses of iron ships have reference to their sluggishness 
and want of directive power.” j ies 

They state also that “The original magnetism of an iron — | is 
frequently very permanent as regards direction, but is believed to 
undergo rapid changes in its amount, both in reality and in its 
apparent effect on the compass.” It is now a fact well known 
that immediately after launching the magnetism of an 
iron ship diminishes rapidly; one of the most instructive 
examples of this change was observed by Staff-Captain Evans 
and Mr. Rundell, in 1859, in the Great Eastern. In the first five 
days there was a decrease of deviation of 12 deg. on some points 
of the compass, in seven weeks 19 deg., and in the first nine 
months of service afloat it amounted to 32 deg. 10 min., or nearly 
three points. ’ : 

Captain W. Williams, in his evidence before the Compass Com- 
mittee, states that “He has commanded several steamers on the 
line between Valparaiso and Panama, and that with new vessels it 
generally took him six months before he could place much confi- 
dence in their courses.” Whether the compasses be compensated 
or not the Astronomer Royal affirms that the change which the 
magnetism of the ship undergoes affects uncompensated and 
compensated compasses with equal injury. . 

The recent loss of the Crescent City was attributed by her cap- 
tain to errors in the compasses. The Crescent City was a screw 
steamer built at Dumbarton, 316ft. long, 35°3ft. breadth of beam, 
and 25°2ft. deep, 2039 tons gross register, and classed at Lloyd’s 
November, 1870. She left New Or! in Jan I of this year 
for Liverpool, and struck on the Dhulie Rock, in thick and heavy 
weather, on the morning of the 8th of February, and soon after- 
wards sank with a valuable cargo of cotton and seeds and up- 
wards of 100,000 dols. in specie. 

The Crescent City was thus hardly six months old ; there can 
be no doubt, therefore, that the changing magnetism of the ship 
had upset and made her compass compensations utterly worth- 


less. : ; 
After a period of about twelve months the magnetigm of iron 
ships assumes a more permanent character; the following cases 
illustrate this fact. 
The Great Britain: This extraordinary ship (say the Compass 
a f Naval Architects, 31st March, 1871. 
+ Meter beng rime which attracts; that which canno 


attract not being matter. d 
t A Treatise on Magnetism, Macmillan and Co., 1870. 
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Committee) has been stranded, and strained, and altered, has 
traversed both hemispheres, and been for many years in active 
service, yet her lines of no-deviations are now much the same as 
Dr. Scoresby would indicate them to have beén when she was 
upon the stocks . a proof apparently that no circumstances 
can permanently conceal or greatly alter the direction of an iron 
ship’s original magnetism. 

Staff-Captain Evans gives a striking example of the permanency 
of the magnetism of an old or well-seasoned iron ship after severe 
concussion in the case of the Adventure troop ship built in 1854, 
“*This ship in the course of,foreign service struck on a rock during 
a fog with sufficient force to tear away and crush in 20ft. of the 
stem and bow under water, Observations for deviations and 
horizontal force were made before proceeding on the foreign ser- 
vice, and after the injuries sustained had been repaired in dock, 
these observations, made with every accuracy, failedto denote any 
change.” And in his’recent publication states that :—“‘ This per- 
manency of character is found in all ships of the royal navy, 
notwithstanding theconstant tremours they undergo by the firing 
and exercising of heavy guns, and when under steam at high 
speed, as also the occasional jars in docking. It has been asserted 
that the firing of heavy guns affects the magnetism of the ship ; 
but there appears to be no ground for this assumption.” 

At considerable distance from the stem compass errors may 
amount to 40 deg., and at 3ft. or 4ft. from the rudderhead to 
100, 150, or even 180 deg.; but such errors, the Compass Com- 
mittee state, may be successfully compensated, and that this com- 
pensation equalises the directive power ofthe needle. And Staff- 
Captain Evans says that, ‘‘If the deviations are large in amount, 
the angular movement in azimuth of the ship’s head is not repre- 
sented bya similar apparent angular movement of the compass. For 
example, in H.M.S8. Warrior, when her head changes by compass 
from 8.S.E to 8.S.W, or through an angle of 45 deg., the 
actual angular movement of her head by the horizon is 
seven points, or nearly 89 deg. This is of itself embarrassing to 
the seaman ; also, in the same case, the earth’s directive force has 
been reduced nearly one half by the antagonism of the ship’s force 
with the headof those azimuths. This givessluggishness to thecom- 
pass and increases the effect of friction and other disturbing causes.” 
Healso gives the case of H.M.S, Minotaur, stating that,‘ Thesteering 
compass at a distance of 55ft. from the stern had the enormous 
amount of 62 deg. deviation, and that with 62 deg. deviation, ship’s 
head north, there would be only one-tenth of the earth’s directive 
force acting on the needle;” and adds, ‘‘To remedy evils of this mag- 
nitude, compensations by permanent magnets on the Astronomer, 
Royal’s early suggested plan become indispensable to equalise 
the directive power on all points of the compass.” He states 
further that “The troubles and anxieties attending erroneous 
compass actions have produced a plentiful supply of professed 
remedies, prominent among which is that of cutting off the effect 
of the iron of the ship by some electrical or non-conducting 
medium.” ‘* Tf,” he continues, ** we cut off the effect of the dis- 
turbing cause in the ship, we are also cutting off the main 
namely, the magnetism of the earth, which alone gives 
» power to the needle.” In illustration of this statement 
Captain Evans, I cannot do better than quote from 
rem made by Captain Selwyn, R.N. He says, “I wish you 
o remember a little instrument called the ctatic galvanometer, 
in which two needles are placed with their poles opposite. The 
whole object of that arrangement is to produce a needle which 
oscillates extremely slowly, which has no directive tendency due 
to the earth at all, which will constantly point east and west, instead 
of north and south, and which is, therefore, most sensitive to any 
electric current passing round it. Now, when you take magnets 
and put them in a ship as correctives of erring magnets, what have 
you done? You have, it is true, rendered the compass insensible 
to the magnetism outside it, but you have not less done so with 
regard to the magnetism of the earth. Then with regard to the 
magnetism of the ship, you have made by your error an exces- 
sively sluggish compass, whose evils have been by no means ex- 
aggerated. So if you place, as is done in the present day in the 
merchant service, magnets under the deck, you have done 
precisely the same thing in another direction.” 

Thus by the present system of adjustment by compensation the 
directive power of the compass needle is considerably reduced. 
Nor is that all, forthe Compass Committee admit that ‘experience 
proves that magnetic compensation is seldom so perfect as to dis- 
pense with the necessity for a table of deviations even in short 
voyage ships, while in ships making long voyages the change is 
frequently so great as to make a deviation table worthless, except 
for first clearing the land.” And Staff-Captain Evans states that 
“mistakes frequently occur in practice in the distinction of east 
and west deviations, by which the effect of the deviations instead 
being corrected is doubled.” The following cases taken from the 
Compass Committee’s reports illustrate the inefficacy of the present 
system of compass adjustment by compensation, 

“The Astraea was adjusted in the Clyde and a table of residual 
errors given, and sailed to the West Indies, the deviations corre- 
sponding with the table. On the home voyage the captain 
observed a change of nearly two points, and before he met with any 
bad weather. The difference was shown to be due to a reduction 
of the ship’s magnetism by taking away the compensating magnet, 
There being no time allowed for readjustment, the magnet was 
again put in place, and she sailed to the Mauritius with de- 
viation table, this being considered sufficient precaution for clear- 
ing the Irish Channel and getting sea room. It is stated that 
when to the south of the Cape of Good Hope, towards the end of 
October, the sun bore at rising by the steering compass N. by W.” 
‘*The steering compass of a new iron ship, the Harvest Home, was 
carefully adjusted at Liverpool before she proceeded to the East 
Indies. On arrival of this ship at Calcutta the captain wrote to 
the owners as follows :—‘‘My compasses acted very well until I 
entered the 20 deg. of south latitude, when the binnacle com- 
pass commenced to deviate considerably. I found the greatest 
amount of deviation in 39 deg. south and from 25 to 45 deg. 
east longitude, the binnacle compass then being 74 points out (or 
84 deg.).” As to errors arising from heeling, the committee truly 
state they are among the most perplexing which demand a cap- 
tain’s attention. 

In the “‘ Admiralty Manual” it is also stated that ‘ This alter- 
nating force tends to produce an oscillation of the compass which 
sometimes becomes extremely inconvenient.” Capt. Williams in 
his evidence says, ‘‘The error from heeling is the worst of the 
whole to correct for and to guard against its effect. The chief 
difficulty is to keep the ship on a given true course from headland 
to headland or from light to light ; indeed, it is impossible to do 
80, as the course cannot be altered continually and simultaneously 
with every puff and squall that comes to put a crank ship over 
from 0 deg. to. 5 deg. in this puff, from 0 deg. to 10 deg. in the 
next, may be, and so on to 16 and 20 deg. heel, and that many times 
in a watch, thereby throwing the ship from her real course in a 
zigzag manner. It is the most difficult and perplexing error the 
shipmaster has to allow for in squally and chargeabie wind and 
weather, when trying to steer a good course to make the land. 
I have no doubt it has been the cause of the loss of many an iron 
ship.” In the latest edition of the ‘‘ Admiralty Manual” there is 
the following general observation : ~‘* It is to be remembered that 
more than ordinary watchfulness over the compasses of iron built 
vessels should be exercised to see that they are traversing freely, 
to remedy every defect in their movements, and to verify their 
deviations as frequently as practicable. Should an arrangement 
of magnets be employed to neutralise these large deviations occa- 
sionally found and caused by the iron ship’s magnetism, the 
so corrected can never be considered as entirely compensated, and the 
deviation must be expected to change on change of latitude and from 
other causes. It will be thus seen that the mariner can have no 
absolute safe guide exceptin the system of actual and increasing 
observation.” 

Thus we see that the magnetism of an iron ship is an element ot 
very great danger to navigation, and ially so during the first 



















twelve months of sea service ; so great indeed in a new ship that 
the Astronomer-Royal tind Bek, that “The ship should, if 
possible, be sent on a short voyage, or should be exposed to agita- 
tion by the sea and to tremour by her machinery in different 
positions of her head for several days, and should not be hurried 
out immediately for a long voyage.” 

Now by the system of depolarisation the magnetism of an iron 
ship is rt and permanently destroyed, the compass is thus 
free from the principal cause of deviation, both when the ship is 
upright and when heeling, and this result may be obtained in 
course of a few days at comparatively trifling cost, The author 
here illustrated the system by placing a magnet at about Gin. from 
a compass, which caused a deviation of 30 deg. ; he then, in less 
than three seconds, destroyed the magnetism of the magnet by the 
system of depolarisation, which, when again placed in exactly the 
same relative position, had no effect whatever on the compass. 
The results already obtained both in England and abroad are 
highly satisfactory. 

I may mention the Jeanie Douglas, an iron sailing vessel of 1200 
tons, The owners say :—‘“‘ The captain speaks well of the results 
of her depolarisation.” The Charente, a French transport, was 
operated uponin July, 1867, and Admiral Dieudonné, chief of 
the Bureau Admiralty, Paris, writing under date 24th of March, 
1868, says :—‘* The deviations of the compass of the Charente have 
not changed since you depolarised the iron which surrounded it, 
and the captain of that ship praises very much the results obtained. 
I have always had confidence in its success, and I believe that 
some day the process of Mr. Hopkins will be generally adopted.” 

The captain of the Charente, under date, 9th of February, 1869, 
says :—‘‘ The compass (the iron surrounding which you depolarised) 
is the only one we can trust.” 

It is right that I should mention that the first attempt to prac- 
tically carry out this system of depolarisation was made by Mr. 
uae on her Majesty’s ship Northumberland, in January, 
1867. 


The weather was extremely unfavourable and very cold, ana 
Mr. Hopkins was at the time suffering from a very severe illness, 
which completely prostrated him before he was able to complete 
the operation. In spite, however, of these difficulties, the demag- 
netisation was carried on sufficiently far to prove the perfect 
practicability of the process, which was the main object of the 
experiment, 

It was found that the depolarisation of the armour plates had 
no appreciable effect on the compass, but that when the iron imme- 
diately surrounding the compass was submitted to the process 
great changes were at once apparent. In consequence of some of 
the iron beams being cased in wood, those only which affected the 
poop-compass and port-steering compass were operated upon. The 
results are recorded by Mr. Hopkins in the following table:— 


A table showing the deviation of the poop and port compasses of her 
Majesty's ship Northumberland, before and after depolarisation, 
as far as the process was carried on the 18th of January, 1867, at 
Sheerness. 

















| Reduction Reduction 
Direction Original by Original oy 
° deviation of |depolarisation| deviation of |depolarisation 
the ship’s the the 
head. poop compass. Poop port compass. Port 
compass, compass. 
deg. min. deg. min. deg. min. deg. min. 
North .. 16 0 &£E, 5 E. 20 #0 EC 6 0 W. 
N. by E.. 7 OF 6 0 BE |W OE. 5 40 W. 
N.N.E. .. 1 30 W. 7 OF. 6 0 E. 5 0 W. 
N.E. by N. 10 O W. 7 0 EF S ¢ 4 30 W. 
ee 18 20 W. 6 0 FE 9 OW. 8 0 W. 
N.E. by N. 25 20 W. 4 0 £E 17 +O W. 8 0 W. 
E.N.E. .. 32 40 W. 8 0 E 2 vo W. 3.0 OW.«z 
E. byN... 39 O W. 0 0 31 O W. 2 0 W. 
East... 44 30 W. 0 0 39 +O W. o 0 
E. by 8... 48 40 W. 0 0 44 0 W. 0 0 
ES. aS 58 0 W. 3. (9 49 O W. 0 0 
8.E. by 8. 530 OW. 6 0 W. 48 0 W. 0 0 
y od 52 0 W. 9 O W. 47 0 W. 2 0 W. 
8.E. by 8. 48 20 W. 10 0 W. 45 O W. 0 0 
8.8.E. .. 40 0 W. 10 O W. 39 «0 Wz 0 0 
E. by 8... 26 40 W. 10 0 W. 30 0 W. 3 0£- 
South .. 12 40 W. 8 40 W. | 20 0 W. 8 0 E. 
8. by W. 0 30 E. a - & 8 oW. 10 O E. 
8.8.W. .. 12 =O -. S 6 FW. 5 0 E 12 0 E. 
8.W. by 8. 28 40 E. 8 OW] 16 oF 13 0 EK. 
L/S 31 40 E. 0 0 2% O E. 12 40 E. 
8.W. by W. 38 O KE, 0 0 33 #0 EK. 12 #O EK. 
sa 42 40 E, 4 0 €E 36 «(0 «E, 10 40 E. 
W. by 8. 47 0 E. 7 OF 88 30 E. 7 OF. 
West ie 49 0O E, 8 OE 40 40 E. 4 0 E. 
W. by N.. 49 20 E, 7 OF 42 30 E. 0 0 
W.N.W... 48 0 E. 6 30 E 42 20 E. 0 0 
N.W. by W. 46 0 &E, 6 30 E 438 0 E. 4 0 W. 
| ie 42 0 &E 6 30 E 42 0 E. 6 0 W. 
N.W. by N 37 20 E. 6 20 E 32 40 E. 7 O W. 
| See 30 40 E. 6 OE 206 C0 C&X 8 0 W. 
N. by W. 23 30 E. 5 30 E 26 20 E. 7 © ©. 




















In writing to the Admiralty under date 25th of February, 1867, 
he said :—‘* This shows most conclusively that I had sufficient 
command over the disturbing magnetism of the ship, not only to 
reduce the deviation to zero, but also to change the Qrintion from 
east to west and vice versa. It only required to carry on the pro- 
cess a little further to remove all the magnetism that causes the 
deviation, which would have been done had it not been for very 
severe illness and the inclemency of the weather at Sheerness. I 
have no one as yet trained to the depolarising business.” 

Mr. Hopkins never recovered from the shock to his system 
sustained by exposure at Sheerness in the month of January, 
1867, and died in the following May. Such being the melancholy 
termination of a life devoted to the search after scientific truth, 
it is with much pain and regret that I have to notice some 
adverse remarks made by my F. J. Evans, of the Com- 
pass Department of the Admiralty, since Mr. Hopkins’ death. 
Addressing the Royal Society in March, 1868, he says :—‘‘The 
process was in no sense of the word one of depolarisation, either 
of the whole ship or any part of it. It was, on the contrary, the 
polarisation to a high degree of intensity of a particular portion 
of the iron in the neighbourhood of three of the compasses. 
The process is in fact, not one of general demagnetisation, but of 
partial counter magnetisation.” 

The statements undoubtedly show the “high degree of inten- 
sity of a particular” opposition, and the latter statement proves 
that Staff-Captain Evans does not correctly apprehend the subject, 
for, as a matter of fact, “‘ depolarisation” is nothing more nor less 
= counter magnetisation, that is, one magnet destroying 
another. 

As further showing the character of this opposition I will'quote 
a few extracts. 

The Compass Committee say of the Nauphante:—“ The lines of 
no-deviation show by their peculiar curvature that a large por- 
tion of the disturbance is due to iron that is very near to the 
compass.” 

Mr. Hopkins, speaking from experience, said:—‘‘The principal 
disturbance proceeds from the effects of local masses of iron, and 
not so much from the hull, if the compass be 20ft. from the sides. 
We have recently had an example of the disturbing influences 
from internal masses of iron in H.M.S. , & wooden vessel 
with iron beams. This ship, on her return from a short trial near 
the entrance of Plymouth Harbour, had a narrow escape from 
being wrecked, owing to the magnetism of her beams, which caused 
a deviation in her compasses of five and a-half points, or, say, 
60 deg. 30 min.” 


The Dryad is one of the ‘Amazon class,” of 1068 tons, | 


=— measurement, 300-horse power, and her breadth is only 





ft. 
Staff-Captain Evans also says*:—‘‘ The greater introduction of - 


iron beams, decks, bulk-bands, and armour plating, has conducted 
to the great decrease of directive force of the compass needle in 
all parts of the ship. The average force is thus commonly reduced 
one-fourth from its value on shore, or in a wood built ship, or to 
three-fourths of its proper value; and the force when the ship’s 
head is in direction opposite to that of her head while building 
isin many cases reduced to about one-third of that average, or 
to one-fourth of its proper value, and in some cases is even 
reversed.” 

Yet in addressing the Royal Society in March, 1868, hesaid, “‘ In 
an official report to the Admiralty of 3lst January, 1867, I ex- 
pressed the hope that, should further experiments be permitted in 
her Majesty’s ships for depolarising their hulls, the so-called 
depolarisation should not be allowed within 20ft. of any compass 
that may be placed for the navigation of the ship,” and speaks of 
being ‘‘ impressed with the danger” of the system of depolarisa- 
tion. Now, asa matter of fact, the only possible and probable 
danger likely to accrue by the adoption of the system of depolari- 
sation is that of rendering the office held by Staff-Captain Evans 
liable to abolition, and the “Admiralty Manual” obsolete. The 
public, however, will consider such a danger as unworthy of con- 
sideration, in view of the safety to life and property at sea en- 
hanced by the elimination of that acknowledged element of danger 
—an iron ship’s magnetism—by the system of depolarisation, 
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THE chair was taken by Rear Admiral Sir Edward Belcher. 

Mr. Grantham read the following paper entitled “*On some 
particulars of the New Sailing Ship, Richard Cobden.” = 

This paper is presented to the Institution more as an historical 
record of a remarkable vessel, one of the earliest class of iron 
sailing ship, than from any idea that it will add much to our 
knowledge of shipbuilding, or be an example to follow. In con- 
sidering her peculiar construction, however, some remarkable 
features are developed which form a singular contrast to modern 
practice. The Richard Cobden was built in Bristol in 1844, 
in the same yard and by the same parties who built the Great 
Britain screw-steamer. Her dimensions, as shown in the Register, 
were 136°7ft. long, 27°6ft. broad, and 19°2ft. deep.; tonnage, 
old measurement, 522; new measurement, 461. e great dif- 
ference between these being due to remarkable form, the old 
measurement requiring the length and breadth only to be taken 
into account, the new professing to give the cubical content of 
the ship, which in this case is very small. She was broken up in 
the summer of last year, but up to that time for a period of 
twenty-six years she had been frequently employed in the China 
and other trades. Her plates, which were about 2ft. 4in. wide, 
were lapped on the principle then in use. The Richard Cobden 
when ready for sea, but without cargo, drew about 10ft.; this, 
as will be seen, showed her to be a small carrier. She was re- 
classed in the Liverpool book in 1869, having had all plates that 
were much worn cut outofher. The dimensions of her frames are 
not given, but they were about 2ft. Gin. apart, were of single angle 
iron, each was set down to the form of the plates, and no liners 
were used—a system of great labour, but when well done it made 
sound work. She had a few horizontal ties and lower deck beams 
with a stringer. There were no frames from the mizen-mast to 
the stern, and no flooring except as shown in the drawing. She 
was barque-rigged, and on her first voyage the masts were all 
carried away, owing to the great stability of the ship causing her 
to roll excessively. As an instance, however, of the absence of 
correct views, and even ordinary observation of many seamen, the 
captain recommended that her masts should be reduced from their 
dimensions, supposing this would reduce the rolling. Experience, 
however, no doubt showed the owners this mistake, and she was 
ultimately so rigged as to give her a fair character as a fast sailer 
anda good sea boat. She had not been long at work before she 
grounded in the port of Shanghai, and falling over on one side 
was flattened inwards considerably on one side, and so remained 
to the end. She, however, met with some other accident last 
year, to repair which would have cost a large sum, and being a 
small carrier, and thus an unprofitable ship, it was not deemed 
desirable to repair her. The Richard Cobden was a favourite 
vessel, was always tight, and seldom, if ever, damaged any cargo. 
In reflecting on all these results one is struck with the fact that a 
vessel so severely tried as she was, and yet so very far from coming 
up to the standard of strength now required, should have done 
her work so well. One reason for this undoubtedly was that the 
iron and workmanship were excellent, and it may also be assumed 
that the weight of iron frequently put into our ships is excessive, 
and if too much, then a great evil. To carry out the first and 
avoid the second must be our aim; there is no excuse for bad iron 
or bad workmanship ; how best to dispose of the iron so as to give 
the greatest strength with a given weight is a test of skill and 
judgment in the naval architect. [ 

Mr. Grantham added that one of the owners was present, and if 
hehadstated anything which was not quite correct, or had omitted 
anything of interest, he would probably favour them with a few re- 
marks upon this interesting vessel, a vessel which had been much 
noticed during her time, and, indeed, attained a considerable 
amount of celebrity and interest among shipowners, on account of 
her remarkable build and her peculiar form. 

Mr. Ravenhill asked whether Mr. Grantham could favour them 
with the name of the gentleman who designed the vessel and pre- 

ared her specification ; and also whether hecouldgive them any in- 
oondion as to the state of any of the original plates in the hull 
at the time she was broken up. 

Mr. W. F. Sim said the hip was designed by Mr. Thomas R. 
Gaffy, of Bristol, whose name was well know in connection with 
the original Great Western and also with the Great Britain. 
With regard to the plates, there was a good deal of truth in what 
Mr. Grantham said, that one cause of the success and the 
durability of the Richard Cobden was the quality of the iron. 
Nine-tenths of the whole merit of the ship consi simply in this 
one single fact. No such iron could be got now. When she was 
repaired they put in the very best iron that could be procured for 
love or money, but the new plates wore out in one-third of the 
time that the old ones did, and the best plates when she was 
broken up were the original ones. The men were two days and 
two nights ——~ one of the plates out, and when the ship 
was offered to be broken up by tender the tender was thrown up 
by two or three ple because they found it such a tough job. 
In the end the Bw. were brought by Mr. Clay, of the firm of 
Inman and Clay, simply because he knew the quality of the iron so 
well, He thought Mr. Grantham might have said a little more as 
regards the accident she met with on her first voyage to Shanghai. 
She went ashore at the top of high water, and there she laid down 
on her side, leaving the mark he had spoken of. She had not 
opened her hatches, and had a full and heavy ‘o, There 
she lay, and with such danger of rolling over that the captain 
pinned her down p by bony to the shore, The ey all 
came down to see the English vessel go to pieces. en the tide 
had turned the were cut, and the ship floated off. The 

done cost 5s. to repair—two rivets had started, that was 
re — bey outward = pol gape aes were in the 
slightest degree damaged. He iev e ship never damaged a 
bale of merchandise of any description from leakage; if any salt 
water got into it it was through the hatchways. 

Mr. Luke said he quite agreed with the remarks made by Mr. 
Grantham, that it was not quantity of iron that bow Beep pen in 
their iron ships, but it was what he had just described as good 
iron and good workmanship. In his experience as Admiralty 
surveyor he had met with merchant ships where the iron was 
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loaded on to them, and the whole put together in a very disgraceful 
manner. The first Holyhead boats were very lightly built, but 
the iron was of the very best quality, as also the workmanship; 
and he believed the boats were much stronger than boats subse- 


, quently built with much more iron in them. The joggling of the 


frames was quite a new thing in merchant vessels, though, of 
course, in their Admiralty ships they were obliged to joggle at 
times. In the first place, there was the objection on the ground of 
expenses, and then it was a question open for consideration whether 
it did not reduce the strength of the angle iron, and make it asa 
structure less strong than if the frames were fitted in the ordi- 
nary way, with the solid liners between. Of course the 
strength of the ship must depend upon the frames being closely 
fitted to the plating and the liners closely fitted, not as he had 
seen liners in three or four thicknesses, and naked rivets. These 
were the kind of things that produced weakness in ships. When 
they heard of ships straining it was because they did not get 

roper iron and workmanship properly done. He was well aware 
he was trenching upon a 7 important question, that of cost, but 
if they want a pk pt he they must pay for it. He had no hesi- 
tation in saying that he had seen ships that it would have been 
felony to have allowed them to go to sea. He had seen instances 
in which it was a marvel how the ships ever could endure the 
strains which they must have met with in going to sea. He con- 
cluded by thanking Mr. Grantham for the information he had 
given them. 

Mr. Scott Russell said they were all very much obliged to 
Mr. Grantham for preserving to them the memory and reputation 
of a ship in which the material and workmanship appeared to have 
done honour to the credit of the British iron manufacturer and the 
British shipbuilder. They were also very much indebted to Mr. 
Ravenhill for calling their attention to the name of the person who 
supplied the iron and designed the ship. He remembered an early 
gunboat being on the rocks of Constantinople ; she was about two 
years in service after that without ever having been repaired. She 
then came into Woolwich Dockyard, and he was sent for ina great 
hurry to come and see a ship in the bottom of which there appeared 
to be forty-two holes. He went under the bottom of the ship and 
found there were forty-two large dents in her bottom, being the 
marks of the various rocks she had bum upon, and of these 
forty-two holes there was but one that leaked, and that was on a 
joint. Those plates were made by the Butterley Company. A 
shipbuilder or shipowner who had the good fortune to meet with 
such examples could not do a better thing for the community and 
craft than to make them known at these meetings. 

Mr. Rendell said he presumed that Mr. Grantham, in placing 
before them the very interesting record of this ship, had something 
more than the mere history of the vessel to bring to the notice of 
this association. It seemed to show that the iron made many 

ears since was very much superior to that which is made now. 

e presumed that iron manufacturers if paid the price would make 
equally good iron or perhaps even better. But if he was informed 
rightly the iron at ey used was really going by degrees from 
bad to worse, why it was he did not know; it would not 
be fair perhaps to ask a shipbuilder any question on that subject, 
because it was one that he was only interested in in a secondary 
manner. Pay him the price and he would use the best iron. The 
gentleman who owned the Richard Cobden said that the best iron 
was always the cheapest ; if so, why had they so little of this good 
iron used in shipbuilding at present? He had seen some wrecks 
of iron vessels, and one would fancy that they were built of glass 
rather than iron, When a ship was at sea it did not perhaps 
matter very much whether she was built of this very good or very 
inferior iron, and they might say if she got on shore that she had 
no business there, and, therefore, while a ship kept at sea it 
mattered very little whether she was built of this brittle iron or 
of the expensive and more malleable material that was at first used. 
Of course, this would lead to distinctions between boiler plates and 
boat plates and boat plates of different qualities, and these qualities 
gradually deteriorating. Were there any gentlemen present who 
could speak as to the iron trade or the reason of the iron plates 
going gradually worse? Was it in order to reduce simply the first 
cost of the ship, trusting to the insurance to make up all the 
wants and deficiencies that there might be, or were there some 
other reasons that did not appear on the surface ? 

Mr. Ravenhill said he was not a member of the iron trade, but 
simply a marine engineer. But he would say this for the iron 
trade of Great Britain, that if people would pay them the price 
they would make as iron as they ever did. There was no 
difficulty in sage good iron if they would only pay for it, but 
the shipbuilder must be paid a price that would enable him to 
pay full price for his iron if that quality of iron was required by 
the shipowner. It was the shipowner who had cheapened the iron 
and deteriorated its quality. 

A Member: Would Mr, Rendell state where the glass ships 
were built? 

Mr, Rendell : It would be difficult to find an exception. 

Mr. Luke said he quite understood what was meant by glass 
plates ; he had seen them. He had seen plates which if let fall 
in the iron works would break like glass, and they ought to be 
called glass, Iron could be made now, because they were getting 
it forthe Admiralty ships as good as ever it was made, and 
perhaps a great deal better ; and iron could be made for merchant 
ships just as good as when the Richard Cobden was built, if the 
price was paid for it. In passing through iron works he had said, 
** Why do you supply ships with such plates as I have seen some- 
times?” and the answer was, “ Well we do not, we cannot do it, 
we will not do it, but if you go over there to our neighbours they 
will give you some plates that will suit you”—just very little above 
a puddle plate ; it goes through the rolls once or twice. It was 
simply a question of price, and there was so much competition 
now in the mercantile shipbuilding world that a shipbuilder 
could scarcely live if he was obliged to put in the iron that he in 
his own conscience knows ought to be put intoa ship. The ship- 
owner goes to the cheapest market and depends upon the insurance; 
if the ship was lost the insurance would pay him for it. Some 
iron makers would not allow these glass plates to go out of their 
firm. It was not necessary to have a ship loaded with iron ; what 
was wanted was good workmanship. and for the iron to be of the 
best quality, and put in in the best form so as to give strength; and 
the best proof that that ship was of iron was that when she 
fell on her side, and the whole weight came down between the 
keel and the round of her side the plates bent. Some of the 
plates that he had seen put into ships within the ten years 
would have broken under such circumstances, instead of indenting 
and coming out = without any leakage, they would have 
starred like bad and brittle armour plates when fired at. 

Mr. Scott Russell said they were all very unanimous, and 
might almost wind up the discussion with this aphorism—that if 
professional men and shipowners were to be guided solely by the 
—- of buying in the cheapest market and selling in the 

earest there was an end to professional honour, to the reputation 
of the British navy, and to good conscientious English work- 


—— 

Mr. Saunders asked how it was that glass ey were used 
when all ships were built under the supervision of the surveyor of 
a “¢ or a surveyor of some other institution. 

. Grantham in reply said the most important question of the 
quality of iron was one of the greatest possible difficulty. There 
was not a ro pnd present but would admit the general prin- 
ciples that had been referred to, that it was the best thing and the 
cheapest thing in the end for them to have good workmanship and 
good materials, but the question of good materials was so sur- 
Younded with difficulties that he was not surprised to find that 
very bad materials were frequently used. In the first place, the 

uestion of price was the primary question with owners ; a speci- 
tion was sent out to several builders, and the lowest price in 
secured ; of course the result was the em; ent of 
materials and workmanship. It could not be otherwise ; 


‘erior 
it rested with the shipowner more than anybody else, The ship- 





owner might take means to insure both good workmanship and 
good muterials if he would only take the right means. But at the 
same time the shipowner himself had a great ditliculty. He 
was, or thought he was, bound by certain regulations ; the regu- 
lations of Lloyd’s of course ranked first, and they required a cer- 
tain scantling of iron. Now a great many of them did not approve 
of those scantlings ; they were too strong in some places and too 
light in others; they were generally much too heavy, and cer- 
tainly much too heavy if, like the Cobden, the best materials 
and the best workmanship had been employed. But still to get 
her on the books of Lloyd certain regulations must be followed, 
and the consequence was that while many of them knew that these 
regulations were unnecessarily heavy in some parts, there was a 
tendency for the builder to say, ‘* Well, I know that it is strong 
enough, and therefore Iam not so particular about the quality.” 
The weight had frequently been added on to those rules in conse- 
quence of some accident to certain ships, which accident could be 
usually traced to bad workmanship and materials. Instead of correct- 
ing the pointin the right direction more weight had beenadded. The 
rules of Lloyd’s do require and the surveyors have strict injunctions 
to look after the workmanship and materials, but still the ques- 
tion, in spite of all, was so involved in difficulties that they could 
not control it. It must rest with the shipowner giving a good 
price for his work ; and taking means, irrespective of all rules, to 
see that there was good workmanship and good materials, 

Mr. Scott Russell said Mr. Grantham ought to mention that 
although Lloyd’s publish these rules they would permit a known 
man like Mr. Grantham, by putting in quality, to vary his quantity 
in any manner he pleased. 

Mr. Grantham said that Lloyd’s might allow him to put more 
weight in, but they would not allow him to putless. With re- 
gard to the condition of the plates in the Richard Cobden, during 
most of her period of service no cement was used in the bottom of 
the plates in the way it had been used of late, and therefore there 
was no doubt a more rapid injury to some of the plates than there 
would have been had she beencemented. Some of the plates were 
eaten into at the seams in the usual way where cement was not 
used. Some of the plates were worn, but that was only to be ex- 
pected, seeing that they had been in use for thirty-six years. 

Mr. Luke : Can you tell us who made the iron? 

Mr. Sim: The iron in the Cobden as well as in the Great Bri- 
tain was made by the Coalbrookdale Company in Shropshire from 
the clay band ironstone, and before cinder iron was thought of. 

A paper “On a Vessel in Motion, and what becomes of the 
Water She Disturbs,” was read by Mr. Henry Ransford, and one 
“on the Sheathing of Iron Ships,” by Mr. Ninnis. The pro- 
posal was a method by which they might apply copper in such a 
way as to insure the least chance of creating any of those dangers 
incidental to the close proximity of the two mortal foes, iron and 
copper. Firstly, he proposed attaching a stout wooden sheathing 
of say 2in. in thickness, fixed directly to the hull, which might be 
done either on the admirab'» principles laid down by Mr. John 
Grantham, or else in the way shown in the diagram and model 
which was lying on the table. Those capable of judging should de- 
cide which is likely to prove the best. The advantage claimed for 
the plan exhibited in the diagram was that of lightness combined 
with strength. On this inner wood sheathing it was proposed to 
place a layer of gutta-percha of quarter inch thickness. This was 
intended to form a perfect insulator between the copper and iron, 
and likewise insulate the fastenings securing the inner wooden 
sheathing to the hull. Outside this gutta-percha it was intended 
to fix another layer of timber of one inch in thickness, secured by 
brass screws to the inner planking, or by the ordinary wooden 
bolts. The copper was then to be attached in the usual way, ex- 
cept that screws half an inch long would be used instead of the or- 
dinary nails, 

Mr. C. F. T. Young read a paper “On Further Experiences of 
the Applicability of Zinc Sheathing for Iron Ships,” in which zine 
was advocated as the only available and efficient material, and a 
long array of testimony from scientific men was brought forward 
in favour of the proposition. 

This terminated the proceedings of the session. 


COMPETITIVE TRIAL OF STEAM FIRE-ENGINES 
AT PRESTON. 

As we briefly noticed last week, by the invitation of the Preston 
Corporation, a trial of Messrs. Merryweather and Sons’, and Messrs. 
Shand and Mason’s steam fire-engines took place on the 6th inst. 
The Preston authorities became alive to the necessity of providing 
a steam fire-engine for the borough, it is said, in consequence of a 
disastrous fire which occurred at one of the large cotton’mills in 
December last. The proprietors of an adjoining mill to that at 
which the fire raged, protected not only their own property but 
that of others which must inevitably have suffered by the use of 
a-small Shand and Mason steam fire-engine they had purchased 
for their private use. To superintend the trial a committee con- 
sisting of five members of the council was chosen, and a jury 
composed of six local engineers was appointed to watch the trials, 
and each one to give a separate report thereon. 

Both engines arrived in Preston some few days before the trial, 
and were thoroughly examined by the jury. On the morning of 
the 6th inst. each engine was oflicially weighed in the town with 
the following result :—Merryweather and Sons, 2 tons, 4 cwt., 
3 qr., 141b.; Shand and Mason, 2 tons, 1 cwt. 2 qr., 81b.; 
showing a weight of 3 cwt., 1 qr. 6 lb. in favour of Shand’s 
engine, which was also supplied with « lever-brake, the other 
having none, thus making an addition to the weight, The 
—— arrived at the place chosen for the trials, Green Bank 
Wharf, on the Preston and Lancaster Canal, amidst a large crowd 
of people, shortly after eleven o’clock. Many of the civic autho- 
rities, superintendents of fire-brigades, and others interested, 
came from the principal towns in the North of England to witness 
the trials. Before giving the details of the various trials, it will, 
perhaps, be well to notice briefly the construction of each engine ; 
although they have been at former times described, many may 
not have noticed the particulars, and others will the better under- 
stand by having their memories refreshed. The engine of Messrs. 
Merryweather and Sons was brought from Manchester, where it 
has been at the service of the Corporation for some time, whilst 
another engine has been constructed by the same makers for 
them, It is constructed upon the long stroke, direct-acting 
principle, and has two horizontal steam cylinders 6jin. dia- 
meter, and a stroke of 18in. The two pumps are direct- 
acting, and placed in a right line with the steam cylinders; 
they are double-acting, and have the pistons ‘fixed on the same 
rod as the steam pistons. The pump barrels are Shin. 
ee and — — 18in, 7 — ng 3 a the 
eq rium piston form, placed at right es to the cylinders, 
and are worked by a clip on the centre of ‘the piston, which glides 
up and down a twisted bar, thus conveying to the valve its sliding 
motion. The pump valves or clacks are of india-rubber, and cover 
large clear openings, with but a small lift. Copper air vessels are 
attached to the pumps, one for the suction and the other for the 
delivery. A ‘* Field” boiler generates steam for the engine, and 
the whole is fixed upon a strong wrought iron frame carried by 
four wheels. The machinery is between the framework in front 
of the boiler, and the suction and delivery tions, togeth 
with the air vessels, are under the driver’s seat. Messrs, Shand 
and Mason’s engine has lately been constructed, and is upon 
an entirely different principle to the Merryweather. There are 
three vertical steam cylinders, each 6}in. diameter and Gin. stroke. 
The pumps are Samollints ly under the steam cylinders, and are of 
the bucket and plunger class. The stroke is 6in., and the dia- 
meter of the bucket 8in. They are double-acting, about half the 
water drawn in the suction forced by the plunger— 
which is fixed to the upper side of the at, ond is of course of 
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a less diameter—in the downward stroke; and the other half lifted 


by the bucket in the upward stroke. The whole quantity 
having passed through the bucket, each plunger is attached to the 
steam piston by two rods working through stuffing-boxes in the 
steam cylinder cover. Connecting rods fixed to the insides of the 
plungers work on three cranks disposed at angles of 120 deg. The 


steam valves derive their motion from eccentrics upon the crank 
shaft. There is only one air-vessel to this engine, that being for the 
delivery. The boiler is Messrs, Shand, and Mason's own 
patent, and is constructed with a water space surrounding the 
whole of the fire-box. The top of the fire-box is filled 
with inclined tubes passing from side to side, through which the 
water circulates. The machinery is at the back of the boiler, and 


| the whole is fixed upon a wrought iron frame carried by four 


wheels,* The only new features about the engines are the appli- 
ances for keeping up the supply of air to the air vessels, Merry- 
weather’s has a small valve which is acted upon by the vibration 
of the water in a small vessel below it, and a continuous supply of 
air is kept up to replace that exhausted. Messrs. Shandand Mason’s 
has a small vessel with a cock top and bottom, but connected so 
as to work by anutatthe top. These cocks have pipes going 
from them to the air vessel, one to the very bottom and the other 
to above the highest water line. When air is needed the cocks 
are turned with their openings outward, the small vessel is then 
immediately emptied of its water and filled with air; the cocks 
being reversed, the openings are presented to the air vessel, and 
the water coming into the bottom of the smaller vessel forces the 
air out at the top into the large air vessel. 

The engines having been placed in their respective positions, the 
trials were commenced, The first test was as to the time taken to 
raise steam toa pressure of 1001b, to the square inch from cold 
water, and to emit water from a ljin. nozzle after passing through 
120 yards of 2}in. hose. The fires were laid and the signal given 
to light. In 7 min, 30 sec. the gauge on Messrs. Shand and 
Mason’s engine indicated 1001b.; the pumps were started, and in 
1 min. 9} sec. water was seen issuing from the nozzle. In 
10 min. 7 sec. from the time of lighting the fires steam reached 
1001b. pressure in Merryweather’s engine, and the water appeared 
in 56 sec. later, showing 2 min. 37 sec. in favour of Shand’s in 
getting up steam, and 2 min. 304 sec. in producing water. When 
both engines were fairly at work the jets were directed both horizon- 
tally and vertically to test the height and distance thrown. There was 
little difference between the work of the two engines in this trial; if 
there was any superiority we should attribute it to Merryweather’s, 
as their jet at times seemed rather more solid and concentrated 
than Shand’s. The second test was the height thrown through 
200 yards of canvas hose and ljin. nozzle. The height was marked 
upon a factory some distance from the engines. The hose was 
laid up hill most of the distance, and where the nozzles stood 
was 23ft. above the level of the canal. Both competitors com- 
plained that the nozzle was too small, the water pressure showing 
as much as 140 1b. to the square inch. In this test Merry- 
weather’s jet played considerably higher than Shand’s; but the 
latter engine was the whole time playing a second jet into the 
canal, the makers not caring to subject their engine to the 
enormous back pressure. We are told that Shand’s hose was 
40ft. longer than the other, on account of the screws not fitting. 

The next test was through the engine maker's own hose, 440ft. 
long, the jets being 1jin. diameter, Merryweather’s beinga shade the 
largest. Horizontally, Shand’s jet attained a distance 171ft., that 
being 4ft. or 5ft. more than Merryweather’s; inheight Shand’s jet 
reached nearly 114ft.—12ft. more than Merryweather’s, In this test 
Shand’s jet was much the steadiest; the nozzles were in each case 
fitted tothe same frame. A trial was made near the canal through 
shorter lengths of hose, Merryweather’s nozzle being 1 gin. diameter, 
and Shand’s l4in.; the hose of the latter was also the longest. 
Both jets played vertically, and with almostequal results. Thesimul- 
taneous and intermittent workings of the respective engines for 
different periods of time were next tried, and each acted with 
good effect. Much weight cannot be attached to this test, as both 
engines are easily handled. It was intended to test the time 
occupied by each engine in filling a tank, but the tank was at such 
a height and distance from the engines that it was found im- 
practicable. The last test consisted in each engine pumping water 
through four jin. nozzles, Both threw admirable jets, and there was 
little or no difference in the height, or volume of the water. The 
engines worked for over five hours, and there is no doubt that 
this is the most severe trial the engines have been subjected to 
The quantity of fuel consumed was: Shand and Mason's engine, 
coal, 13 cwt.; wood, 92 lb. Merryweather and Son’s: coal, 18 ewt. ; 
wood, 561b.; showing 5 ewt. of coal in favour of Shand’s, and 361b, 
of wood in favour of Merryweather’s. It will be seen from the 
particulars we have given that Shand and Mason's engine 
worked with the greatest effect throughout most of the trials, 
and they certainly have achieved a success by concentrating so 
large an amount of power into so small a space and weight, 
Merryweather’s engine is certainly very simple and ingenious in 
its mechanism, is subjected to less friction, and perhaps calculated 
to stand for a longer period than Shand’s, Yet it must be remem- 
bered that for a steam fire-engine it is necessary to get the greatest 
possible effect from the smallest amount, in regard to weight of 
material, and many things have to be dispensed with to attain 
this object. As regards wear and tear, fire-engines are only occa- 
sionally used, and at such times it is requisite that they do the 
utmost possible work in least possible time. For the above quali- 
ties the Shand engine has shown itself superior to the Merry- 
weather at this trial, and for the latter to produce the same results 
we think its weight would still have to be increased. The Merry- 
weather would perhaps wear best if the engines were subjected to 
regular and moderate work, Shand’s engine is supplied with 
cranks, and this is the only means, they state, whereby they can 
get a regular and reliable stroke and simplicity of valve ea This 
seems plausible, for when the stroke is dependant entirely upon the 
valve, and the piston has to be met by a cushion of steam, we 
think it possible that through some little defect, orin rapid work- 
ing, this cushion might increase and the stroke get shorter, 
The great drawback to the Merryweather engine was the ‘‘ Field 
boiler, which not only took longer to raise steam than that of 
Shand’s, but it worked the whole time to a great loss of fuel, a 
dense black smoke issuing from the funnel almost without inter- 
mission, so that although Shand’s boiler worked at 301b, greater 
pressure of steam, the *‘ Field” boiler consumed 5 cwt. more coal 
than it. Where a pressure of much over 100 lb. was required in 
the “ Field” boiler it was with difficulty raised, and with the 
door shut and the continual supply of coal the pressure greatly 
varied. With the Shand boiler a pressure of 160 lb. was kept up 
with little difficulty, the furnace door being open a great 
portion of the time. The Shand engine was the steadiest whilst 
at work, as the motion is vertical, whereas in the Merryweather it 
is horizontal, and therefore requires the wheel to be well blocked. 

It is only due to Messrs. Merryweather to state that they were 
working under two disadvantages, their suction pipe was placed in 
the mud, and the spray from the other engine at times fell upon 
their boiler and coal. Too rauch credit cannot be given to the 
competitors ; there was not the slightest attempt to take the 
least advantage, and each seemed pleased to serve the other as far 
as possible. We can only state that both engines are splendid 
specimens of workmanship, and are each well adapted for the 
purpose intended. The two competitors have many times con- 
tested with varying results, and we should not be surprised shortly 
to find the tables turned by some improvements. These trials are 
beneficial to the public by improvingjthe engines, but exceedingly 
expensive to the makers. The committee of aldermen and coun- 
cillors at Preston have decided for Shand’s engine by a majority 
of four to one. We understand, however, + the “General 

Committee” have refused to comms the decision of the 
sub-committee, the votes being equally divi 


* Illustrations of M eather’s engine will be found in our impres- 
sion for September 23th, 1866, and August ag 1869; Shand and 
Mason’s engine was Ulustrated in our impressionjfor July 22nd, 1870. 
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PuysicaL geologists have laid it down as an indisputable 
assertion that the commercial importance and prosperity of a 
country is dependent upon the proportion between what is termed 
its * coast, line” and its superficial area. In former times, when 
international traffic was carried on more economically by water, 
even when the frontiers of the countries were coincident, this 
statement was no doubt true, but at present it can scarcely be 
said to hold, except for insular nations. The introduction of 
railways, especially on continents, has in some measure rendered 
of secondary consideration those means of transport which were 
formerly so much valued. Notwithstanding the theoretical dictum 
of the geologists,{there is very little use in a long coast line if the 
shores are not accessible to ships. There are certain localities on 
the sea shore so highly favoured by nature as to constitute 
veritable havens or harbours of refuge, but these instances are of 
very exceptional occurrence. In the majority of cases the assist- 
ance of art is necessary in order that traffic may be safely con- 
ducted between the water and H 
the land, Docks, harbours, 
breakwaters, pliers, and other ex- 
tensive works of construction are 
imdispensable to the development 
of the export and import trade of 
a maritime people. Vessels can- 
not be always “*ploughing the 
waves.” They require to be re- 
paired and refitted, and provision 
must be made for carrying out 
these operations in graving and 
dry docks. Old vessels, after 
duly serving their time, come into 
the hands of the shipbreaker, 
others are lost at sea, and new 
ones must be built to supply their 
places, not to mention the de- 
mand created by the ever in- 
creasing exigencies of commerce. 
Taking all these works into con- 
sideration, it will be found that 
those most needed are those which 
will afford protection to ships from 
the violence of the waves during 
the time they are loading and 
unloading their cargoes. Ships 
may be expected to make a short 
voyage in order!to get properly 
refitted, but if they are unable to 
land a cargo ata part of the goast 
where it will fetch a high price, and mutually benefit the seller 
and the purchaser, both countries suffer from the loss. Works 
of this character are an absolute necessity wherever the trade 
of a country is to be thoroughly developed. 

The distinction between a port or harbour and a breakwater is 
not always sufficiently borne in mind Vessels lying at 
anchor in a harbour are not necessarily in perfect security 
or sheltered from the force of the sea, although the nature 
of the holding ground may be excellent] adaped for moor- 
ings. There are numerous harbours which offer so little pro- 
tection to ships in anything like rough weather, that the 
captains prefer frequently to lie in the steads rather than run 
the chance of the danger they may incur by anchoring inside the 
bar. In other instances, where there is no fear for the safety of 
the vessels, they are so much incommoded by the continually 
rolling in of the waves towards them that they can scarcely be 
considered to be in a haven of refuge. Whatever situation a 
breakwater may occupy, its object is, as its name implies, to break 
or destroy the action of the waves on its seaward surface so that 
the water lying landward may be in a state of comparative calm- 
ness. _ Breakwaters may, in this respect, be either natural or 
artificial, but it is with the latter alone that we have now to deal. 
Examples of natural breakwaters, some of them on a gigantic 
scale, are not wanting cither at home or abroad. In the sense in 
which we have used the term a mole or pier is a breakwater 
insomuch as it is a projection from the mainland, and intended. 
or the same purpose. In fact, any obstruction,| such as sunken 
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vessels, if not too deep below the surface of the water, will act as a 
breakwater. But the term is more properly applied to a structure 
which has not n ily any connection with the mainland. 
Similarly to other works of anfengineering character, the circum- 
stances of each particular case must determine the exact descrip- 
tion of breakwater to be pe tp and the position in which it is 
to be placed. That which might suit one locality might not be so 
well adapted to another. The simplest kind of breakwater is 
probably that formed by the junction of the balks comprising the 
small temporary booms placed to protect, during its progress, any 
structure that is erected in the sea or ina river. But on whatever 
scale of magnitude the breakwater may be constructed, whether 
as a fixed or movable work, the object of its erection is the 
same. 
Before ing on to the more immediate subject of our article, 
it is worth while to notice two of the principal fixed breakwaters 
which have been constructed in modern times, They are those of 
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Cherbourg and Plymouth. The merit of selecting the site of 
Cherbourg as the great French naval station was due to Vauban, 
an engineer of undoubted eminence and ability. It is, however, 
more than likely that Cherbourg was selected quite as much for 
its proximity to the English shore as for any natural advantages it 
possesses as a harbour of refuge. By its geographical position it 
is very much exposed to all the northern winds and to the violent 
action of the waves in consequence. The first plan proposed by 
the French Government was to sink old ships in a line across the 
harbour, fill them with stones, and cover them all in with masonry, 
but this yielded to one which was ultimately carried into execu- 
tion. This comprised the formation and sinking of a discontinous 
line of wooden towers, the filling them with stones, and the erec- 
tion of small forts on the top. The only theoretical point worth 
noticing in this one is that jt was not considered necessary that 
the breakwater should be continuous in its whole length, but that 
the force of the waves would be et ape heap by the impedi- 
ments which were placed at intervals of about seventy feet. This 
discontinuity of solidity is a feature belonging to the floating 
breakwater illustrated at the head of our article. Nearly a million 
and a-quarter of money was spent upon the Cherbourg breakwater 
before the attempt to sink the w m structures was abandoned, 
only about twenty of which were got down. For a limited number 
of vessels the port of Cherbourg is a safe haven, although not 
what it might be if more money were expended upon its improve- 
ment. The history of Plymouth breakwater is so well known to 


all engineers that it is scarcely necessary to dilate upon it. Its 











design and execution were due to Rennie, one of the most cele- 
brated harbour engineers of his time. 

Both abroad and at home, the subject of providing some ade- 
quate protection for vessels on open and exposed coasts has re- 
cently received much attention. It is impossible to construct 
solid breakwaters, except in solitary instances, the cost being so 
excessive, and the question is to find an equivalent substitute at a 
= price. Floating breakwaters can fulfil both these condi- 

ons, 

From the remarks already made, it appears that breakwaters may 
be solid or open, permanent or temporary, fixed or stationary. It 
is well known that the effects of violence may be nullified in one 
of two ways: They may be resisted in kind by presenting a solid 
unyielding opposition, or they may be annulled by a slow and 
gentle resistance, terminating in a literal absorption of their action. 
A we illustration of the latter is afforded in the case when a 
violent shock or jerk is communicated to any body, through the 
medium of a powerful spring or buffer. Solid fixed breakwaters 
act on the one principle, open floating ones on the other. It is 
nearly forty years ago since a patent was taken out for a break- 
water to verify the accuracy and soundness of the latter prin- 
ciple. The proposed breakwater consisted of a floating framework 
or caisson of timber, and the theory of its action was that by 
yielding to the violence of the sea, and at the same time by ad- 
mitting the water to pass under, over, and through it, the waves 
would be broken up. Our illustration shows another form of 
floating breakwater which we have selected as a good type, well 
calculated to accomplish the objectinjview. Sofaras mere theory 
is concerned, a timber structure would answer as well as an iron 
one, but for practical application the superiority of the latter 
material is too decided to need comment. There are three prin- 
cipal points to be attended to in the construction of an iron floating 
breakwater similar to that shownin the drawing. The first is 
that while the structure should possess great strength, its strength 
should not consist in weight or solidity, but in the skilful and 
scientific adaptation of the various component F same similarly to 
lattice bridges, which at one time were condemned by eminent 
engineers on account of their light and apparently fragile character. 
The strength of all framed structures consists in the manner in 
which the parts of the framework are arranged. Experience has 
long since proved that an open web girder can be made as strong, 
as safe, and as rigid as one of the solid web type at a less cost, and 
the same holds true for every description of design which is sus- 
ceptible of the double treatment, provided always that due regard 
be paid to the — nature of the construction. The second 
point to be attended to is that the waves should, without under- 
going any actual opposition, be gradually resisted in detail until 
they are literally cut to pieces—strained, as it were, of all their 
violence, and allowed to fall harmlessly on to the landside of the 
breakwater. The third essential is that the flotation and mooring 
details should be sufficient for their purpose, neither of which are 
difficult of accomplishment. To illustrate our remarks we have 
selected the most recent design for floating breakwaters, and one 
which appears to answer the requirements demanded of such a 
structure. The framework and bracing are composed nearly 
entirely of strong angle and tee-iron, and being constructed in 
three tiers, gradually increasing in depth from front to rear, the 
resistance augments with the progress of the wave. At the back 
are five longitudinal rows of plates with spaces between them. 
The flotation is vided for by circular pontoons, which are 
divided at iahevedie bay watertight bulkheads, so that should any 
part of them be damaged by accident, there would be no danger of 
the whole breakwater becoming submerged. When fixed in posi- 
tion the pontoon to the depth of about two-thirds of its height 
will be under water. It is an error to suppose that a floating or 
any other breakwater requires to be raised much above the surface 
of the water. At Cherbourg there are remnants of the old break- 
water which are two or three feet below the level of low-water, 
and yet they suffice to break the force of the waves and give a safe 
anchorage inside. The moorings in the drawing are arranged on 
Saunders’ patent spring-buffer principle, which have already given 
en results when applied to ship’s cables. The design was prepared 

or the patentee by Messrs. Bryant and Cargill, Civil eers, 
and we are given to understand that a breakwater is shortly to b 
constructed for the Brazilian coast. 
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. step into the chamber C beneath. Upon the side of the socket A 
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SELF-OILING SPINDLE STEP. 


THE following description (extracted from the New York 
Manufacturer and Builder) fully explains this step, which is 
attached to the “‘ Variety moulding machines” manufactured by 
Messrs. A. S. and J. Gear and Co., of Boston, and to every 
upright spindle in any way used about their machinery. Fig. 1 is 
aside view. Fig. 2 is a vertical fcentral section. A is a socket 


ed to receive and hold thé step B, so as to form a chamber | b) 


arrang' 
C beneath the said step, and an opening a is formed through the 
is arranged a vertical chamber D, extended up above the top of 
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the step and communicating with the chamber C through an 
opening d, and also with the step over its top through an opening c. 

is a spindle resting in the step. The lubricating material is 
poured into the chamber D until it is filled to the line f ; the 
spindle rapidly revolving creates a centrifugal force within the 
step, which draws the oil through the opening a from the chamber 
beneath, and causes it to move up and flow over the top of the 
step, through the opening c, back into the chamber D. One or 
more slight vertical grooves in the step, as seen in Figs. 2 and 3, 
insure a free passage through the step. By removing the plugF, 
and the screw or plug /, any sediment which may have found its 
way into the chamber is easily removed. 








MESSRS. FOLLOWS AND BATES’ LAWN MOWER. 


Messrs. FoLtLows AND Bates, of Manchester, have somewhat 
recently produced a lawn mower known as the Anglo-American, 
which deserves notice py my, hg this season when everyone not 
living in the heart of a town grass to be cut. One of the 
principal features is that the usual grass box is entirely dispensed 
with. TheAmerican system of lawn mowing has of late found much 
favour with English gardeners, and many bear testimony after 
practical experience to the good effects produced by scattering the 
cuttings on the lawn instead of removing them accordirg to our 
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old-established plan. Provided the grass is cut at least every 
week the sun soon dries up the cuttings, which serve as a means 
of nourishment to the sod, and entirely prevent those dry scorched 
tches which so often blemish a beautifal lawn in sultry weather, 
n order to permit the machine to be drawn backwards without 
causing the rotation of the knife, a very neat ratchet gear is intro- 
duced, which we illustrate in the annexed cut :—Fig. 1 shows the 
position of pinion and shaft which contain the ratchet; Fig. 2: 
C represents journal; D, pinion; A, steel catch; B, steel spiral 
spring. The action is so obvious that no further description is 
required, 





PROFESSOR POLE ON THE MARTINI-HENRY 
RIFLE. 


WE publish below Professor Pole’s report to the Martini- 
Henry Committee. It will be seen that it fully supports 
the favourable opinions we have uniformly expressed con- 
cerning the new rifle. 

C1,—On THE FALLING BLOcK, AND ITS POWER TO RESIST THE 
EXPLOSION OF THE CHARGE. 

Ir is an condition of the contrivance of a radially- 
moving block for the breech that the main centre at its 
back end on which it moves must be, not in a line with the axis 
of the barrel, but at a certain distance above it. 

This position of the centre not only allows the block to fall clear 
away from the end of the barrel, but when it rises again causes 
its face to press against the barrel end, so as to insure close 
contact. In fact it is to the raised — of the centre that the 
= of this ingenious mode of closing the breech is chiefly 

ue. 

But it is a consequence of this construction that the block has 
no point @appui to resist the recoil of! the explosion, placed 
immediately in the position where it would be most effective and 
— ae situated, namely, in & direct line with the axis of 

ie 








The raised main centre will take a large share of the resistance, 
but the recoil, acting below it, will give the block a tendency to 
fall, or rotate round its centre. This tendency is diminished by a 
circumstance which I shall hereafter explain ; but treating it now 
as simply the result of the statical action of the force of the 
—_ it would require to be resisted by some external support 
p below the block. In the Martini-Henry rifle such a 
support is formed by the tooth or short lever which actuates the 

lock, and which, after forcing it up to its er closed position, 
wedges itself under a notch made in the block for the purposes, 
and so offers the required resistance to the recoil. 

The Geta of the resistance, which, according to the reso- 
lution of the forces, would be taken by the main centre and by 
the external = respectively, may be easily calculated. I find 
that in the short action rifle, estimating the force of recoil of the 
cartridge — 100, the resulting pressures would be, on the sup- 
port equal 384, and on the main centre equal 98, the latter acting 


in a direction slightly upwards, at an angle of about 23 deg. with 
the line of barrel. 


. 

There is, however, another important element affecting the 
equilibrium of the block, namely, the resistance to motion offered 
by the fraction of the base of the cartridge case on the block face. 
The effect of the recoil is to press these surfaces together with great 
force, and so to cause a considerable obstacle to their siding on 
each other, which they must do if the block moves. The value of 
this resistance may also be estimated, and I find that if the co- 
efficient of friction be greater than one-seventh (which it will be 
in the ordinary condition of the surfaces) the block will have no 
tendency to turn or fall even if the lower support be removed. 

The chief resistance, namely, on the main centre, is not taken 
by the centre pin, but is thrown entirely on a solid knuckle joint 
of about 4in. in diameter. This abuts directly on a strong solid 
part of the lockcase, which is firmly united to the barrel ; so that 
the system of forces is self-contained, and the entire mass of the 
ironwork of the gun is brought by its inertia to resist the blow. 
The duty of the centre pin is confined to acting as a centre of 
motion. 
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Any pressure coming upon the supporting arm would be carried 
down to the es pry pin of the main handle.and so transmitted 
to the solid metal of the case ; but, as previously explained, this 
pressure is much reduced, if not removed altogether, by the fric- 
tion > any the block face. 

To show that this friction really acts in this way a remarkable 
experiment has been tried at Enfield, which was repeated yester- 
day in my presence. The strong steel pin of the handle centre 
was taken out, and a soft lead pin substituted ; the gun was then 
fired twice with ball cartridge and then examined ; the lead pin 
came out with perfect ease, and exhibited no mark of the contact 
of the Ss unmistakeably that the latter had sustained 
no strain from the recoil, The pin will be produced here to-day. 
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A further proof was afforded in the same experiment of the direct 
back action of the recoil by taking out the main centre pin of the 
block, and cutting away the up r part of the knuckle socket, so 
leaving the hinder end of the Tock uite free to move upwards, 
and fly out of the case. But when the gun was fired the block did 
not stir, showing that the effect of the recoil was transmitted 
almost directly backwards, without any material tendency to force 
the block either in an Wponed Se a downward direction. It is 
worthy of remark that the original Peabody falling block, the 
we < all modern ones, had no lower support ; from which it is 
to be inferred that the direct action of the recoil was known to the 
inventor of that arm. 


OC 2.—On THE Lock Action PROPER; THE SPRING AND 
Srrixer, &o. 

It must be admitted that the Martini lock action is a consider- 
able innovation on the old plan, and it will throw light on the 
comparison between the two to inquire into the nature of the 
circumstances that have determined the change, 





In all ordinary percussion fire-arms as made down tea few years 
ago the fulminating cap has been placed on an external _ ; 
and no more convenient mode of striking it could be devised than 
a direct adaptation of the old flint lock, by substituting for the 
flint forceps a solid hammer moving round an axis as before. In 
order to give this radial motion, and to produce thereby a forcible 
blow, the most expedient means was to use a spring of a flat 
form, which would lie conveniently against the lock plate, this 
spring being connected by a link and internal lever to the axis of 

e hammer. 

It would seem, therefore, that this form of main spring and its 
somewhat complicated and indirect connection with the hammer 
were determined entirely by, as they were admirably adapted to, 
the old position of the detonator outside the gun. It is at least 
difficult to see how, under this condition, any other form of spring 
could have been advantageously used, or how it could have been 
made to act more directly on the striking body. 

But the invention of the breech-loading cartridge, with a de- 
tonator at its centre, introduced a new fundamental condition far 
the striking apparatus. It was evidently possible to adapt some- 
thing to this which should be more simple, more compact, and 
more direct in its action than the old apparatus ; and for this ob- 
ject nothing could be more appropriate than a spiral spring, 
actuating a straight striker, both placed immediately behind the 
centre of the cartridge, and having their line of motion directly 
upon the point to be struck. It was only necessary so to arrange 
the teenth dieting apparatus as to give room for such a spring and 
striker in the line of the barrel, and the lock action was at once 
obtained in the simplest manner. 


C.4 
FORCE OF S?RINC~ 40 LBS 
OMPRESSION ~ 0-42 INC! 





The inventors of the French Chassepot and the Prussian 

Nadelgewehr, as well as the designers of other breech-loading 
central-fire rifles seized upon this idea, which has also been 
—— by M. Martini. 
The arrangement of this striking action, so simple in its con- 
struction, so direct in its action, and so secure and sheltered in its 
position, is altogether so admirable, and, to use an untranslatable 
German word, so zweckmassig, that I can hardly understand the 
proposal to substitute for it the more cumbersome, complicated, 
indirect, and exposed mechanism of the old lock, which was in- 
tended for and adapted to an entirely different set of fundamen- 
tal conditions. I conceive such a substitution would be me- 
chanically a retrograde step, which could only be justified by the 
existence either of some great defect in the new lock, or of some 
great superiority in the old one. It is, therefore, desirable care- 
fully to compare the principles and practical action of the two, 
in order to see if any such reason for the change can be found, 

It has been said that the effect of the spiral spring is more 
in the nature of a pressure than a blow, but this asser- 
tion does not seem to be tenable in the present case. The 
principle of action is alike in each variety. In the 
act of cocking the hand furnishes a quantity of mechanieal 
power, or ‘‘ work,” which is employed to overcome the re- 








sistance of the spring through a certain ee and which remains 
stored up in the spring so long as it is held by the detent in its 
full state of compression. When the spring is let go, as it finds 
little or no resistance, it flies back, and during this motion the 
work stored up in it is employed in giving velocity to the striker 
or hammer and other parts moved, so that by the time it has ar- 
rived at the end of its stroke the power or work originally put into 
the spring by cocking has (with some small deductions for friction, 
&e. me converted into the vis viva of the moving parts ; 
and finally, when these parts are brought to rest by striking the 
cartridge, this amount of power or work is given out upon the 
fulminating cap, causing its ignition. 

The amount of power or work employed, and the consequent 
dynamic power of the blow, are capable of easy determination. I 
have endeavoured to estimate them in the short action Martini, 
and to compare the result with that in the service Snider- 
Enfield. Taking the data furnished me by Colonel Dixon (the 
resistance of the Martini spring I have taken at 40]b., 
that of the Snider spring at 56 lb., both at full cock), I find 
in the Martini action the quantity of work is equal about 
one unit (i. ¢., what would be equivalent to raising 1 Ib. 1ft. high) 
whereas in the Snider it is about 1°68. Hence the dynamic 

wer of the blow in the Snider is two-thirds ter than in the 
Martini i, which ia reasonable, as in the former it is more indirect 
in its action, and has to pass through the medium of the long 
oblique piston with its strong spring, whereas in the Martini the 
whole power stored in the spring, with the exception of a very 
minute friction, is av ay directly upon the detonator. 

It is further ible, knowing the weights of the parts in 
motion, to calculate, by the laws of dynamics, the velocity with 
which, in each case, the striker ingingss on the cartridge. In 
the Snider this comes out under 30ft. per second ; whereas in 
the Martini, from the lighter mass in motion, the velocity is 
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nearly 35ft. per second.* So that, although the dynamic force 
of the blow is less, the striking velocity is greater ; or in other 
words, instead of being, as has been asserted, analogous to a 
dead pressure, the Martini spiral spring really strikes a smarter 
blow than the old lock action. 

But, after all, the efficiency of the blow is really a question for 
experiment. Repeated trials will show whether, with a certain 
strength and range of spring, the ignition is certain; and if so 
nothing further is wanted. If, on the other hand, miss-fires are 
found to occur, the strength or range of the spring will require 
increase till the requisite certainty is insured. The foregoing 
calculations are only useful as showing the erroneous nature of 
the objection to the Martini action on the supposed ground of a 
difference in the nature of the blow. 

It remains to say a few words on the chief practical points 
in the lock action. 

First as to the nature of the spring. It is objected that the 
spiral spring is less trustworthy than the flat one ; but I cannot 
think that there is any good ground for such an assertion. The 
spiral spring is a form which has been used long enough and 
often enough, to prove its efficiency. Two well-known examples 
of its extensive use may be mentioned, one on the largest and the 
other on the most delicate scale, namely, the railway buffer and 
the chronometer balance spring. Between these there are all sorts 
and sizes of spiral springs, used in all sorts of ways. Almost all 
complicated and delicate machinery abounds in them, and without 
them many mechanical contrivances would be almost impracti- 
cable. At Enfield there are machines containing spiral springs, 
each of which makes nearly a million strokes per week ; and yet 
these have worked for years without requiring repair or giving 
any trouble, and without losing power. One large applica- 
tion illustrates the permanence of the strength, namely, the 
Salter’s spring balance, which is seen upon every safety valve 
of railway locomotives. If the force varied with the age or use 
of the spring the thing would be useless and untrustworthy, but 
itis not found so. The spiral spring is probably the simplest, 
cheapest, and most easily made of all forms, and I know of no 
reason why it cannot, by goodness of material, and care in manufac- 
ture and tempering, be given as great a degree of perfection and 
permanence as any other kind of spring. One of the greatest 
advantages is its independence, requiring no fixed abutment as 
the flat lock spring does. 

In the Martini rifle the spring and striking action are com- 
pletely housed, not only within the general external case, but 
also further within the internal falling block—a very great protec- 
tion, as is shown by the admirable way in which these arms ap- 
pear to have stood the tests of exposure. It is asserted as a 
countervailing disadvantage that the parts within the block are 
liable to get fouled or clogged up with dirt or oil; but I am 
not aware that this is shown by experience, and the facility of 
cleaning would be, I should think, an answer to the objection. 


C, 5.—ON THE DUTIES AND ACTION OF THE MAIN HANDLE. 


I believe this is usually called the lever, but I call it the main 
handle, because there are so many levers in the motion, that it is 
perhaps a better distinguishing name. The main handle has three 
duties to perform, viz. :—(a) To raise and lower the breech block. 
(}) '’o cock the lock action. (cv) Indirectly to actuate the cart- 
ridge extractor. The last of these will be noticed under head C, 7. 
It is only necessary here to speak of the other two. 

(a) Action of the Main Hundle in Lowering and Raising 
the Breech Block. —The motion of the breech block is 
effected by a short arm txed on the handle, and en- 
gaging in a notch in the block; this arrangement is 
in duplicate, one arm and notch actuating the block on 
each side. This arm is usually called a lever ; but I am inclined 
to infer from its peculiar form that the inventor had in his mind 





the idea of causing the two members, the block and the handle, to | 
rotate together by toothed gearing, one tooth of which (being | peculiar, and differs from every other action I have seen. 


sufficient for the small angular motion required) is represented by 
the arm in question. In order to show that, I have made a dia- 


gram with an imaginary continuation of the teeth (see Fig. 1). | 
This (pointing to the diagram) is the arm as existing in the | facts communicated to me by Colonel Dixon as to the history of 
Martini-Henry rifle, and I have drawn those dotted teeth in | this part of the mechanism. In its original state the action con- 
order to show that it really is one tooth out of several, and that | sisted merely of a simple trigger prolonged upwards, the top of 
| which engaged in a notch or “bent” of the tumbler, and was 


the main idea of communicating motion is by tooth sectors, of 
which one tooth is suflicient to communicate the small motion 
which is required. 

This view of the case aids materially in judging of the 
mechanical fitness and merit of the arrangement, inasmuch 
as the communication of angular motion by toothed gear- 
ing is «a very common and approved contrivance; and 
adaptation of it by a single tooth to a slight motion 
assumes a more legitimate character than if the arm 
were treated as a mere short bar, without any special de- 
sign. Ata certain point of the upward motion of the block the 
tooth enters a side recess, and gradually fixes itself firmly under 
the block, so as to form the support to it when it has arrived 
at its proper position for firing. This has been mentioned under 
a previous head. It is, I believe, said that it would be more ad- 
vantageous to communicate motion to the block at a point farther 
from the main centre and nearer to its front end. There is no 
doubt that a force so applied would exert a greater power over 
the angular motion of the block, but the question would arise, 
whether suck an increase of power is wanted? For it is evident 
that if the present arrangement is sufficient for all the reasonable 
requirements of the arm, ne departure from it, on the ground of 
a mere hypothetical superiority, would be any real advantage. 
In the ordinary normal action of the gun there is certainly no 
sign of insufliciency of power, the movement of the block, in both 
directions, being easy and certain. It can only be to meet ab- 
normal and exceptional cases that an increase of power would be 
required, I have no means of judging what cases of this kind 
might arise ; I can conceive that the sides of the block or of the 
external case, or both, might become rusted or dirty, when the 
block would be difficult to move ; and I have also heard that great 
power might be wanted to raise the block in order to force home a 
sticking cartridge. The probability of these or other such con- 
tingencies arising, and the necessity of providing for them, are 
questions I must leave for the consideration of the ‘committee. 
All I can say is that the present is a good mechanical ar- 
rangement; it is part of a general design presenting, as a 
whole, great advantages; and unless satisfactory proof can 
be brought of its practical insufficiency there would seem 
no satisfactory ground to warrant its condemnation. In 
raising the block ,the tooth has to overcome a resistance arising 
from the force of the main spring, which (as hereafter explained) 
it has to compress’ to some extent to complete the cocking. This 
resistance is felt most strongly when the tooth is about to slide 
into its final bearings. It is objected that under this force the 
friction of repeated use would tend to wear away the tooth and 
notch, the result of which would be that the block would not be 
brought up to its proper position. No doubt the force acting on 
this point is considerablz, but as the parts will of course be either 
made of steel or case hardened (which is the same thing as far as 
the surfaces are concerned), and as the friction will, under ordinary 
circumstances, be kept down by regular cleaning and oiling, no 
considerable wear should occur. Besides, a careful examination 
of the action will show that the heavy friction will come only on 


on; and that even if these parts wear away a little, the top 
surface of the! tooth and its eo ge face in the block (on 
which the final position of the block really depends) will remain 
unaffected, the only result of the wear being a little change of the 
velocity of motion, a little tardiness in coming up to its place, 


* Colonel Dixon has confirmed this result, not only by calculation, but 
by an interesting experiment. He has let the striker fall from various 
heights upon a cap, and bas found that when the height is such as to 
give a velocity of about 35ft, per second, the cap is fired with the same 
certainty as in the gun. 











which is quite immaterial. Moreover, as the absolute tightness of 
the fit of the block face against the barrel is not essential with the 
new cartridge, the only evil of the block not fully rising would be 
that the striker would impinge a little too, low, aud if this 
happened to such an extent as to cause a miss-fire the defect 
would be at once discovered, and a remedy might be easily 
applied, by either slightly drawing out the tooth or substituting a 
new one. It would I think be easy by a slight modification of the 
top of the tooth to make it self-adjusting if necessary. It has 
further been objected that the wear of the axis of the main handle 
would also produce similar evils, but this with hard surfaces 
would be unlikely to occur, and if it did the remedy would 
be as easy as in the former case. These questions of wear should, 
however, be submitted to practical trial, which would soon show 
the value of any objections made in relation thereto. I have been 
shown a rifle which is said to have passed a very large 
number of rounds, 30,000* I think; and on the most careful ex- 
amination of the parts I can find no trace of any wear. Some of 
these parts will be produced here to-day. 

(b) Action of the Main Handle in Cocking.—The cocking is done 
by the same motions which actuate the block, and it is worthy of 
remark that by a very ingenious arrangement the work is divided 
between the two motions, forward and backward. These dia- 
grams (Figs. 2, 3, and 4) shows the three positions: first, after 
discharging; secondly, with the block lowered; and, thirdly, with 
the block raised again and the gun cocked. In the first or forward 
motion of the handle (lowering the block) the upright arm of the 
tumbler, which is actuated by a shoulder on the handle, pulls 
back the striker, compressing the spring by about three-tenths of 
an inch, the tumbler, striker, and spring being all held in position 
by the tumbler rest having caught under the upper notch or 
“bent” of the tumbler. When the handle is moved backwards 
(raising the block again) the striker and fore end of the spring are 
held in position by the tumbler independently of the motion of the 
block, but the stop or resisting base at the back end of the spring 
(which is fixed to the block and moves with it) is caused to move 
forwards, shortening the distance between it and the fore end of 
the striker, and thus compressing the spring about one-eighth of 
an inch more. If by a mistake of the shooter he pulls the trigger 
when the block is down no harm will be done, for the spring will 
raise the block to its place again, and as it has not been fally com- 
es, and as it has work to do in raising the block, it will pro- 

ably not have power enough to fire the cartridge. 


C. 4.—On THE CENTRE PIN OF THE MAIN HANDLE. 

This pin is a very ingenious part of the mechanism; it has 
several duties to perform. In the middle of its length it carries 
the tumbler of the lock action, which fits on a square part of the 
pin, and consequently whenever it is moved the pin revolves with 
it. On each side of this come the jaws of the main handle, serving 
to raise and depress the block; these are perforated with round 
holes and turn on the pin. Outside these come the two sides of 
the trigger guard, which the pin passes through and serves to 
fasten into the general frame. Beyond these again the pin passes 
through the two walls of the main case. On one end of the pin, 
outside the case, is fixed a pointer, called the “‘ indicator; ” this is 
in one piece with the pin, and as the pin must always move with 
the tumbler, the position of the external indicator will always show 
whether or not the gun is cocked. The pin is kept in its place by 
what is called an ‘ eclipse” screw, an ingenious and effective con- 
trivance, which allows the pin to turn without the danger of 
working loose, which would arise if it were fastened by an ordi- 
nary thread or nut. None of the various offices of the pin inter- 
fere with each other, and this pin is efficient for all. It is strong 
and of large diameter; and is, 1 believe, made of hard steel. 


©. 5.—ON THE TRIGGER ACTION. 
The trigger action as now made in the Martini-Henry rifle is 


Although exceedingly simple in construction, its modus operandi 
requires careful attention thoroughly to understand, and is not 
easy to describe. It will facilitate the description to state certain 


liberated, discharging the gun by the pressure of the finger below. 
This exceedingly simple arrangement was, however, attended with 
some disadvantage in consequence of the great pressure of the 
spring on the bent or notch of the tumbler, which amounted, with 
a 40 Ib. spring, to about 75 1b. If the line of the bentjor notch was 
radial, that is to say, in a line with the centre of the tumbler, the 
pull necessary to detach it was found too heavy, and if this was 
eased by inclining the line of the bent, the gun was unsafe and 
liable to go off when struck on the ground. 

To remedy this Colonel Dixon devised the present motion. In 
it the tumbler rests securely on a piece separate from the trigger 


| and analogous to the ordinary sear, and which is in this gun called 


the ‘‘ tumbler rest.” The trigger is made to move on its centre 
pin with a slotted hole, the long axis of this slot being inclined at 
a particular angle, and when the gun is cocked the trigger is quite 
loose, playing about in its slot, and not touching either the tumbler 
rest or the tumbler. 

When, however, the pressure of the finger is applied in this 
direction (describing the same), the trigger, pressing the inclined 
surface of the slotted hole against the centre pin, rises, and its top 
end engages under a second notch in the tumbler below the main 
bent, and as the finger pressure increases an upward force is 
exerted on the tumbler, thus relieving the junior rest from a 
portion of the weight it previously sustained. At the same time 
the trigger acting as a simple lever, its upper end presses hori- 
zontally outwards against the tumbler rest, and when the latter is 


| sufficiently lightened the trigger end forces it away, disengaging it 


from the bent and discharging the gun. It might be said that this 


| action is only relieving the tumbler rest of a weight to put it 


| pul 


directly on the end of the trigger, and that no good is done; but 
that is not so, for this reason:—The weight relieved from the 
tumbler is taken on the upper end of the trigger; but the surface 
of the latter is considerably inclined, so that it will slip away with 
ease; and it is found, I believe, that by altering the angle of this 
surface the discharging pull may be adjusted and made lighter or 
heavier at pleasure. 

I find by calculation that a pull of 8 Ib. on the trigger will give 
an upward force of about 24 lb., so reducing the pressure on the 


| tumbler rest from 75 lb. to 51 1b. It also gives an outward hori- 


zontal thrust against the tumbler rest of about 14 1b., which is 
ample to disengage it from the friction of the bent. The usual 
P vasien, I believe, from 4 1b. or 5 lb. to 7 1b. or 8 lb, according 


| to the state of lubrication of the surfaces. 


| 


| 


(The witnessillustrated theabove remarks by the diagram, Fig. 5.) 

I learn that in an ordinary Snider lock the pressure on the 
bent is about 36 lb., and it has been urged that the pressure in the 
Martini, being so much greater, gives a tendency to a more rapid 
wear, by which the original adjustment of the pull of the trigger 
will be disturbed, and the action become untrustworthy. The 
value of this objecti ill depend on the original strength, hard- 
of the , and likewise on the care bestowed 


ness, and accuracy 
on the use of the gun. If the parts are strong and hard, and are 





kept clean and well oiled, I should not think that they would 
the front corner of the tooth, and on a small projection it works | 


materially suffer under long use; but this, perhaps, is a matter for 

ractical trial. In the gun shown to me which passed such a 

arge number of ae trace of wear on these parts was per- 

ceptible. The parts will be produced here to-day. I cannot see 

any ground of objection to a | other part of the apparatus, all the 
an 


directions of the pressures bearing appearing to me pro- 
and mechanically adapted for a) he their » And . 


rl 
PeThe action undoubtedly requires accuracy in the manufacture, 
but this condition must always be expected with arms of such 


* This rifle had probably fired about 10,000, not 30,000 rounds. 





precision and perfection as that now in question, an‘ it is for the 
purposes of obtaining such accuracy a3 I understand that the 
beautiful contrivances of the Eafield manufactory have been in a 
great measure designed. Moreover, some of the parts seem a little 
delicate, but they are well protected, and they are capable of being 
strengthened, and the bearing surfaces increased if necessary. 
The looseness of the trigger when the gun is at full cock, and its 
slight tendency to rise when first pulled, appear to be liked in 
practice as being analogous to the ordinary action. 


C. 6.—ON THE Sarety Bott. 


This appears to be made on a good principle, namely, that of 
inserting a bar under the tumbler rest, which, as long as it is kept 
there, will effectually prevent the gun from going off. But the 
mechanism is delicate, and might be liable to get out of order, or 
be clogged up with dirt. Moreover, it works at a disadvantage by 
the power being applied considerably out of the line of motion, 
which throws an ~ an strain upon the parts. Probably this 
part of the apparatus would admit of improvement. 


C. 7.—ON THE CARTRIDGE EXTRACTOR. 


The cartridge extractor appears well designed; it acts on two 
opposite sides of the cartridge, thus getting a better hold on it 
than the Snider, which acts on only one side. The action of the 
extracting lever has a feature which is very ingenious and effective. 
It is so arranged as to give its greatest power at the commence- 
ment of the extraction and its greatest velocity at the end. The 
advantage of this is evident, for the greatest force is exerted to 
start the cartridge, while after this first resistance is overcome the 
slightly conical shape purposely given to the chamber allows it to 
move easier, and then it is more important to give it a high 
velocity in order to jerk it clear away. The manner in which 
me balan effects are produced will be explained by the diagram 
Fig. 1). 

The horizontal arm of the extracting lever is acted on by the 
contact of the lower side of the falling block, but this contact 
takes place at two alternative points. At the beginning of the 
extraction it acts so as to give the shortest leverage with the block 
and the longest with the extractor, but after moving through acertain 
space the point of contact changes, so as to reverse the conditions. 
I have calculated the force and velocity in both positions. At the 
commencement of the extraction, supposing the force applied at 
the end of the handle to be = 100, then (neglecting friction and 
the resistance of the spiral spring) the force on the cartridge will 
be about 240, also supposing the angular velocity of the handle 
= 100, that of the extracting lever will be = 150. But when the 
cartridge has been moved through a space of about one-tenth of 
an inch the conditions change; the force becomes reduced to 45, 
and the velocity increased to 800. The action of the extractor 
does not begin till the handle has nearly finished its stroke, and it 
is principally worked bya jerk, in which, however, the changes 
above mentioned do not fail to tell. 


C. 8.—ON THE ENCLOSING CASE. 

The arrangement by which all the machinery of the lock and 
breech action, except the trigger, is enclosed in a metal case, 
appears to me to be very beneficial in reference to compactness, 
strength, and protection from external injury or from dust and 
wet. This, however, involves the condition that as the parts are 
concealed from ordinary view they must be easily taken out for 
examination and cleaning, and this condition is complied with. 
It requires a little “‘ knack” to get the breech block out and in 
again, but this is soon learned, and then the operation of taking 
the whole action to pieces and putting it together again is quick 
and easy. 

C. 9.—ON THE STOCKING. 


The question of the strength of the stocking is rather a question 
for experimental trial than for pre-judgment. I presume that the 
condition of enclosing the whole breech action ina metal case 
must necessarily involve the separation of the wooden stock into 
two parts, but I do not think the continuity in the ordinary gun 
adds much to the strength, as the wood is so cut to pieces about 
the lock. It is possible that the present mode of attachment may 
be somewhat weak when strained flatwise, but it can be so easily 
strengthened either in this or in any other direction that it appears 
unnecessary to consider the matter further. 

The three other points A B and D need very little remark. 

A.—On Facility and Economy of Manufacture.—This 
is rather a question for the authorities at Enfield, but having 
visited the establishment there, and seen the high degree of 
perfection arrived at in the processes of manufacture of small 
arms, I see no reason to doubt that the Martini action can be made 
at such an establishment with facility and accuracy, and ata 
reasonable cost. 

B.—On the Simplicity and Efficiency of the Breech Action Generally. 
—This will probably have been sufficiently dwelt on under head C. 
As a whole the Martini breech action appears to me exceedingly 
simple and perfectly efficient, and I cannot see any reason why, 
with ordinary care, this efficiency should suffer by use in any 
climate. The enclosing case protects the action against external 
violence; and as to internal derangement by dirt or rust, this can 
be guarded against by a moderate amount of examination and 
cleaning, which in any arm of precision must be required to a 
greater extent than with the old rough firelock. 

D.—On the Measure of Importance of any Defects in the Martini 
Action.—This has also been anticipated under head C, but it may 
be worth while to recapitulate the chief points to which it would 
seem desirable to direct attention. The first is the mainspring. 
The proper strength and range of this which will suffice to give 
certainty to the fire having been determined by experiment, such 
precautions must be adopted in the manufacture as will insure 
uniformity of strength and permanence of elasticity. This is only 
an ordinary manufacturer’s problem, and with the ability and 
experience to be found at Entield, or in any of the large gun 
factories, it can be easily and certainly solved. And when this 
uniformity and permanence are attained, from the extreme 
simplicity of the lock action, there would appear to be little 
chance of any derangement. Ifa spring should break a new one 
can be inserted in two or three minutes with the greatest ease, 
and at an insignificant cost. As to,the tumbler and trigger action, 
some of its parts are rather delicately made in the specimens I 
have seen, and might, perhaps, suffer if forced by rough hands, 
when anything went wrong in the use of the arm ; but they would 
easily admit of strengthening, and there isjnothing in the nature of 
their action to lead to derangement. The question as to the 
probable wear of the bent and tumbler rest has already been 
remarked upon. The motion of the block by the handle and tooth 
appears scarcely liable to derang t. The tion of probable 
wear as effecting this has also been considered. The sufficiency of 
the power to move the block in extraordinary cases will be settled 
by practical judgment as to the nature and degree of probability 
of such cases. The safety bolt and the strength of the stocking 
will probably receive further consideration. There are also some 
minor points about the construction, such as the form and 
strength of screws, &c., which may perhaps be improved. Great 
attention should, I think, be devoted to the facility of getting the 
action to pieces and putting it together again. This is not onl, 
the condition which allows the whole to be enclosed, but it is all 
important as regards the prevention of derangement or interup- 
tion of the action by dirt, rust, or clogging. ith this view every 
fastening screw should be strong, perfect, and free in its action, 
and the should be so arranged as to leave no doubt or 
possibility of mistake in coming a I may add my opinion 
that the superintendent of the S: Arms Factory would have no 
difficulty in meeting these requirements. If all these things are 
atte to, and the parts are as well made as might be expected 
from the general excellence of the Enfield manufacture, I cannot, 
for my own part, see anything but a favourable prospect of the 








success of the arm. 
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CREWE MECHANICS’ INSTITUTION. 


On Tuesday evening a conversazione and local exhibition was 
held in the Mechanics’ Institution, Crewe, the object of which was 
to celebrate the opening of the newly-built portion of the 
Institute. 

The Institution was established in the year 1845, by the London 
and North-Western Railway Company, its object being—in the 
words of the rules—‘‘To supply to its members the means of 
instruction in Science, Literature, and the Arts.” At first, the 
Institution was merely a reading-room, supplied with a few of the 
principal newspapers; and few of those who took part in its esta- 
blishment could have foreseen its present extent and importance. 
As the town grew, however, and the population continued rapidly 
to increase, an enlargement of theoriginal scheme became necessary; 
and, accordingly, a number of books were purchased, classes formed, 
and the Institution was established on a wider basis. In the year 
1846 the old building was erected at the sole cost of the London 
and North-Western Railway Company. Subsequently, the library 
was greatly enlarged, and the number of classes increased. Since 
then the Institution has continued to prosper, and its usefulness, 
as a means of education and literary culture, is at the present 
moment steadily on the increase. : ro 

It is now upwards of two years since the old building was 
partially destroyed by fire. Upon the sites new building has been 
erected, which is in every respect a credit tothe town. The foun- 
dation stone of this new building was laid on the 17th of August, 
1869, by Mr. John Ramsbottom, President of the Mechanics’ 
Institute. i p 

The new building has many advantages over its predecessor, in 
size, in its internal arrangements, and in its accommodative 
qualities. The exterior of the building, which is of brick, coated 
with cement, is unobtrusive in appearance; and it is somewhat in 
keeping, though on a much larger scale, with those unique rows of 
workmen’s cottages for which the town is noted. i 

It contains a news-room, library, smoking-room, gymnasium, 
bowling-alley, class-rooms, and public-hall, It is intended to 
agitate for a billiard-room. 

On Tuesday evening there was a large collection of works of art 
and science, collections of natural history, models of machinery, 
Mr. Mackie’s printing machinery, &c., arranged for exhibition. 

The hall of the exhibition was the great centre of attraction. 
The windows were festooned with crimson cloth, and a similar 
style of decoration in crimson and green was carried along the 
lower edge of the cornice, from the upper portion of which pro- 
jected a series of variously coloured flags. Flags were also hung 
at the sides of the windows, in the recesses of which were also 
placed various elegant plants and flowers. The walls were hung 
with paintings, engravings, &c., which formed a feature of great 
interest. The credit for the good taste and —y expended upon 
these decorations ‘aad Ba, Dykes to Mr. Bland, foreman in the 
joinery de ent, an : es, engineer. 

’ Before  aste an had opened the meeting the passages 
tween the seats were completely filled, and the company had to 
abandon anything like walking about. ; 

On the platform were:—Mr. J. Ramsbottom (in the chair), Lord 
Houghton, the Rev. Dr. Howson, Dean of Chester, Sir W. Fair- 
bairn, Bart., Mrs. Ramsbottom, Mr. J. Ramsbottom, jun., Miss 
Goodfellow, the Rev. J. Ellerton (Crewe-green), the Rev. H. I. 
Blackburne (Warmingham), Mr. Mackie (Warrington), Mr. J. A. 
Jackson (hon. sec.), &c.&c. Among those in the body of the hall 
were:—Mr. Kampf, Mr. J. Edleston, the Rev. J. Toone, Dr. R. 
Lord, Mr. and Mrs. C. Broughton, Mr. and Mrs. Goddard (Han- 
ley), Miss Hill, Mr. and Mrs. Wadsworth, Mrs. Walker, Miss 
Herd, J. Teasdale, M. Adamson, B. Kean, Mr. Griffiths (Nant- 
wich), Mrs. Rigg, Mr. H. F. Rigg, Miss Smith, the Rev. J. T. 
Marsden, Mr. T. Speakman (Doddington), a deputation of the 
council of the Wolverton Institute, C. Gresty (Warmingham), the 
Rev. W. A. Blake, Mr. and Mrs, Hobson (Nantwich), Dr. Atkin- 
son, Mr. and Mrs. M. Heath. 

The Chairman said it had occurred to him that he could not 
better commence the proceedings of the evening, nor better ex- 
plain the reason why the council of the Mechanics’ Institution of 
Crewe had taken the liberty of inviting their distinguished guests 
to assist in their proceedings of that evening, than by giving a 
few facts bearing upon the past and present of Crewe; he meant 
with reference to the development of that which had now become 
a somewhat important industrial centre. Crewe, as arailway town, 
first became known nearly thirty years ago. The population 
was then nil, or thereabouts, there a only about two houses init. 
But he wasspeaking now of railway Crewe, because there wasanother 
Crewe wah os not a railway Crewe, as his lordship was aware. 
He did not, however, propose to go so far back, but to give them 
a few plain facts showing the state of matters ten years ago as 
compared with the present day—after the census had been taken. 
The population of Crewe in 1861 was 8159, It was now 18,000; 
showing that the increase amounted to 123 per cent. The popula- 
tion, as they all knew, was an engineering population, and at the 
former period was represented by a stock of about 600 locomotives ; 
now, however, there were more than three times that number, and 
daily there were put in steam more than 1000, for which Crewe 
was responsible, and which were connected with this large under- 
taking. A thousand fires were lighted every morning, but there 
were only about one-third of that number ten years ago. The 
working staff of the locomotive department at the former period 
was some 4000 men. It was now 10,600, and in Crewe alone, the 
numbers, which, at the former period were were now 5300, 
showing an increase of 138 per cent. The wages paid were more 

r head now than they were at the former peri (Hear, hear.) 
Hie gave these facts illustrative of the amount of work to be done, 
and the rate at which it has been growing upon them. As far as 
the workshops were concerned that had been met, but as far as the 
educational requirements of the population of Crewe, and the large 
staff connected with the works was concerned, they had not kept 
pace until lately, and it was owing to the ¢ pressure bearing 
upon that Institution, arising from the fact [that the a 
had outgrown the means they had of that kind at their disposal, 
that they were led to recommend the directors to expend a con- 
siderable sum of money in enlarging the Mechanics’ Institution of 
that town. (Hear, hear.) He believed that this, like bread thrown 
upon the waters, would be found after many days—as he believed 
it had already done — produced a very marked effect upon 
their operations in that direction. He would give them afew facts 
bearing upon the Institution itself, showing the relation between 
the accommodation they now had and the {accommodation they 
had before the alterations were made. They had in their library 
and newsroom only 88 square yards of space for everything. They 
had now 266, making an increase of 200 per cent. at was in 
greater proportion than the increase during the last ten years of 
the other operations of the Institution. Ten years ago they 
had no bowling alley ; now they had an excellent one, and he was 
happy to say it was well attended, and likely to do good in more 
ways than one. They had also a coffee-room now, which 
they had not ten years ago. They had also most excellent accom- 
modation for their specifications, which Government had been 
good enough to put into their ssion ; and what was more im- 
portant than all the rest, they increased class-room accommo- 
dation from 188 square yards ten years ago, to 381 at the present 
time, making an increase of 192. It was to the class-rooms he 
looked for greater results than from any other branch of the edu- 
cational establishment ; and he that the efforts made in 
connection with the gathering that evening, and the impulse that 
would be given by the visits of those distinguished gentlemen 
who had favoured with their company on that occasion, would 
incite their youths to pay more and more attention to that Institu- 
tion, and togive it that — which he was sure they would 
find it to their interest to do. When they came to look more 
closely into the Institution as regarded the library, they found ten 
years ago they had 2000 volumes, but now they had , or 69 
per cent., which was not in to the requirements of the 
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Institution. He mentioned this fact because it pointed in the 
direction in which their efforts should be given. This was less 
excusable, inasmuch as the fact was known to many present, that 
the Institution was deriving large aid from the London and North- 
Western Railway Company, and without which, perhaps, it would 
have been a failure, or perhaps have dragged along a lingering 
existence. He had no doubt that, although they would find that 
much had been expended in all that had been done in tion 
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objects they would find themselves undeceived before they had 
done with it; and in the next place, if they were ever so successful 
in their ambitions, they coal much regret that they had been so 
fortunate, and had not been allowed to remain in those quiet and 
pleasant spheres of life where men might enjoy those quiet plea- 
sures of reading and study, and social and domestic comfort, 
which were largely denied to people who foolishly distinguished 
th lves. That suggestion brought him to another observation. 





with the gathering of that evening, they would find that they had 
wrought a good work, that more spirit would be infused into the 
Institution, and that they would, as well as the members and 
people of Crewe generally, find that they had exerted themselves 
for a very good purpose. He did not propose to address them 
further. He had given them a few hard facts, upon which their 
friends and distinguished visitors could comment ; at all events, 
they would bear the subject in mind. Lord Houghton would now 
proceed to address the meeting, and to distribute the prizes. 

Lord Houghton then proceeded to distribute the prizes to the 
pupils of the Institution. 

After speeches from Lord Houghton and the Dean of Chester,— 

Sir William Fairbairn said, if I had consulted my own inclina- 
tions and taken the advice of my friends I should not have been 
here this evening. At my advanced age—I am probably one of 
the oldest mechanics in this country—instead of standing up 
before you to address a large assembly like the present, they 
thought it would probably have been better for me if I had been 
in bed. However I am not of that opinion, but I am somethin 
in the position of an old wheelwright in Scotland, who happene 
to work at a wheel. It was in the month of March or April, he 
did not know which, but he happened to get a piece of wood and 
a crooked bench, and it was in a and the piece of wood would 
not lie still on the bench and it gave him great misery and dissatis- 
faction, and he thought this was a very uncomfortable work; he 
took out his snuff box and put it back on the bench and thought 
he had got the whole of the miseries of life, saying, *‘ A thraw 
(twisted) bench, a hard piece of wood, the wind of the door, and 
no snuff.” Iam not quite so bad as that, because I have had a 
comfortable dinner with my excellent friend the president, and 
am here at a pretty advanced age, and I hope it may continue a 
year or two longer that I may have the pleasure of meeting you 
once more. It gives me much pleasure to be present at the anni- 
versary of this Institution, not only on account of the respect due 
to your excellent president, but considering my early connection 
with the founders of these institutions, and I am perhaps the 
better able to give some account of their origin. At the commence- 
ment of the present century the Andersonian Institution of 
Glasgow was the model on which the mechanics’ institutes of the 
present day were founded. The late Dr. Birkbeck—then at the head 
of the Institution— was indefatigable in his efforts to establish simi- 
lar Institutionsin every part of the country. The first was established 
in London, under the auspices of Dr. Birkbeck, Brougham,and others, 
and thesecond was that of Manchester, of which I was the first secre- 
tary ; and from that timeto the present we are all of us acquainted 
with the progress made in almost every town and city in the 
kingdom. At first these institutions were not appreciated by that 
class of mechanics for whom they were originally intended. The 
directors had strong prejudices to encounter, and your fathers of 
those days, with some few exceptions, treated with doubt every 
attempt to combine theory with practice. Their habits were, in 
fact, formed, and hence followed that apathy which frustrated all 
attempts to avail themselves of the advantages which the institu- 
tions offered on all sides for their improvement. A few years, 
however, sufficed to show that a knowledge of first principles was 
absolutely necessary to meet the requirements of increased pro- 
gress. And as new discoveries were made, and further develop- 
ments occurred, the mechanics of these days had to submit to a 
more intelligent system of management, and hence followed a new 
generation of mechanics better educated, and better prepared to 
surmount the difficulties and meet the requirements of new inven- 
tions, and a greatly enlarged variety of mechanical constructions. 
Now, it is clear to my mind that mechanics’ institutions have had 
much to do, not only with inventions and discoveries, but they 
have contributed to raise for the public service a class of men cal- 
culated to carry out, not only the inventions of others, but to be- 
come inventors themselves. That this is the case, I have only to 
instance, amongst others, the name of our friend the president, to 
whom we are indebted for many inventions and many improve- 
ments which he has effected in these works, for the benefit of the 
company and the general public. I will not, however, detain you 
with what has been done, but I may venture to tell you that there 
is yet a great deal more to do. You must not allow yourselves to 
think that the work of discovery is at an end, and that nothing is 
required to be done. No doubt much has been accomplished in 
times past, but there is still a wide field open for discovery and 
invention, and the objects of mechanics’ institutes is to store the 
mind with facts, and to apply them to those laws by which 
we arrive at conceptions that are founded on trath. You 
will bear in mind that every mechanical invention and 
every mechanical movement is governed by fixed and de- 
termined laws, and moreover, that our knowledge of these 
laws is what constitutes the true opinion of discovery, and the 
value of operation from which it emanated. Let me, therefore, 
urge you to the study of first principles, and you will find 
them when applied with judgment to the designs and manufac- 
tures of machines, jyour only true and faithful guide. Before I 
sit down allow me to direct your attention to the peculiar ad- 
vantages of this and similar institutions. It must be evident to 
every one that an institution which offers both elementary and 
technical instruction during the evening, after the labours of the 
day are over, must be of incalculable benefit to its members. 
It affords opportunity forstudy in almost every branch of practical 
science, and the different classes, when conducted by intelligent 
well-informed teachers, is sure to implant a spirit of emulation 
for the acquisition of knowledge. There is, moreover, another 
feeling which cannot be too oak encouraged, and that is, where 
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the voluntary principle is encouraged to compete for the distinction | 
of becoming a teacher. In this position the young aspirant is | 
sure to make progress, as hejnot only has the power of teaching | 


others, but at the same time he is teaching himself. It ought to 
be, therefore, a post of honour to have the management of a class, 
and thus to have the privilege of imparting to others that know- 


ledge which by thought and study you have yourself acquired. 
In all these acquirements you will bear in mind. that there is a | 


wide difference between a mechanic and a knowledge of mechanics. 
The first may be considered as the worker at or the constructor of 


He was about to tell the mechanical and locomotive engineers of 
Crewe, that if they were so successful in their sphere, they had 
not succeeded in what might appear as the highest to which they 
might attain ; and he was sure Mr. Ramsbottom would be most 
kind in excusing him in any insinuations he might make upon his 
profession and theirs, But he must say that he viewed with the 
greatest astonishment, the feeling with which civil architects, and 
civil engineers, and locomotive engineers, looked with complacency 
on their very easy operations ; and he had been much surprised to 
find that men who were architects of large buildings, which they 
erected on the solid earth, and which they had not got to move at 
all, actually had the presumption to plume themselves on 
their success in the presence of men whose unfortunate avoca- 
tion it had been to build their structures on the ever-changing 
waves. Why, what had been their great success? To send a 
railway train at a speed of some sixty miles an hour over a road 
which, if it was not perfectly level, had its gradients most jealously 
guarded. And what was the problem which unfortunate naval archi- 
tects had had to solve? That of sending structures which were out 
of all proportion beyond the magnitude of their largest trains 
not over, but through the solid hills of the rolling waves. He 
must confess that when the problem had been placed before him, 
as it had been in his earlier days, of building a ship that should 
do something like the average speed of an ordinary train, includ- 
ing its stoppages—he would take it at twenty miles an hour— 
when that problem had been put to him, to carry a population 
like that through the seas, he felt that he was hardly fairly dealt 
with as one of that class of engineers ; and he ventured to say that 
that problem could not have been solved if it had not been for the 
application to it—before he had to do with it—of the mind, and 
of the knowledge, of men like Sir William Fairbairn, for he was 
happy to be able to say at Crewe, where Sir W. Fairbairn must be 
known by everyone as a mechanical engineer—what he had often 
to say elsewhere, namely, thatnavalarchitecture owed an enormous 
debt to his exertions, although he hailed from the midland city of 
Manchester. He had the very great pleasure of assisting, in a certain 
sense, during his term of office on some important structural ques- 
tions, and he could assure them that whileit was an advantageto him 
to have had Sir William Fairbairn going before him in dealing with 
those structural principles which regulated wise engineering, it was 
also a great pleasure for him to know that he had followed him, 
and had had the advantage of his experience and knowledge. 
Having said this much in deprecation of the class of people in 
Crewe, and of the meeting and everybody present, he felt at 
liberty to discourage their enthusiasm on that occasion. He would 
now venture to say, before sitting down, that be was extremely 
obliged to them for their kindness in giving him an opportunity of 
being present. He was extremely pleased to have the opportunity 
of being present on that occasion, and witnessing the opening of 
that hall, and the anniversary of that Institution ; for though he 
deprecated the improper ambitions to which men were sometimes, 
and perhaps too often, incited, he was very much disposed to en- 
courage and enjoy the exercise of a proper and legitimate ambition 
on the part of all, and that was the ambition of doing the best they 
could for themselves, and for those whose welfare so nearly con- 
cerned them. He was quite certain that it was impossible in a 
place or town like Crewe, for them to latour at all in that direc- 
tion, and with that object, without cordially supporting such in- 
stitutions as that, the opening of the new built portion of which 
they had met to celebrate that night. He would like to be 
allowed to say that he was extremely gratified to hear the 
Dean of Chester refer to certain branchés of scientific studies 
as productive of immense interest, because it seemed to 
him in the highest degree important that all the legitimate 
interests of man should be welded into one, and be presented 
to him on occasions like the present, when they were supposed 
to meet with no narrow objects, but with the broadest, in the works 
of art, science, and instruments of study and enjoyment in every 
direction ; and he was one of those extreme, and in many cases 
tabooed persons, who believed that if people studied to enjoy 
themselves, they did pretty nearly all they could if they carried 
that disposition into all the branches and departments of life. He 
did not believe it was man’s duty to make himself miserable, but 
to make himself happy, and he thought he would do so by putting 
in operation the highest faculties with which God had endowed him. 





THE STRIKE MOVEMENT IN THE NorTH. — The 3000 men and 
lads usually employed at the engineering establishment at Sunder- 
land still remain on strike. Several of the men have been brought 
before the magistrates, and have been fined for leaving their 
employment without giving the requisite fortnight’s notice. The 
men have attempted to appeal against the decision of the bench, 
but the magistrates have declined to grant a case for appeal to the 
superior courts, and the men intend to proceed by mandamus in 
the Court of Queen’s Bench. The house joiners of Newcastle and 
Gateshead continue on strike for a nine hours’ day’s work. The 
ship joiners of Sunderland also left there work last week. But 
there is a fair prospect of the masters arranging with the latter 
body. The Amalgamated Bakers of Newcastle and Gateshead have 
intimated to the masters that they have resolved to have one 
uniform hour for starting in the mornings, and have fixed that 
hour at 4 a.m., and that the hours of labour shall be from 4 a.m. 
to 4 p.m., half an hour for breakfast and an hour for dinner 
included. If these and other terms which they demand are not 
conceded, they threaten to turn out on Saturday night. 

THE CoaL Foumarson.—-A very important lecture has during 
the week been delivered at Dewsbury by Mr. R. Russell, Q.C., 


of her Majesty's Geological Survey, upon ‘* Coal,” in the course of 
which a good deal of valuable information was given with respect 
to the formation of various kinds of coal. The lecturer at the 
onset contrasted the carboniferous rocks of Great Britain and 
| Ireland, showing that while in Wales and the central and midland 
counties of England the carboniferous limestone was devoid of 
coal, in Durham and Northumberland the limestone began to 


alternate with true coal measures, and in Scotland a still greater 


| change took place, for there was found a series of coal beds, bands 


a machine, whilst the other must be looked upon as descriptive of | 
| shelly or argillaceous limestone, constituting the most important 


the power of applied science on sound mathematical principles, 


whichalone tends torenderthe construction perfect. It may be desig- | 


nated a system of dynamical mechanics, and you will, therefore, 
see at once the difference between simple manipulations of con- 
struction and the application of the laws of statics and dynamics 
in designing and adapting machines for the performance of specific 
work. In the one case the mechanic is a workman—a machine— 
in the other he is the designer from which it receives its powers of 
adaptation and its necessary organisation for the work it has to 
perform. I need not ask you which of the two positions you would 
prefer, or which of the two is more likely to be beneficial to your- 
self and the public. Comparing the two cases there cannot exist 
a doubt as to which you would ohoose, but to attain it you must 
work, and in working you must apply the whole faculties of the 
mind to attain knowledge of the task if you want to rise in the 

fession'and become useful in the careerfof life. In conclusion, 

e said he had listened with ‘great attention to Lord Houghton, 
and was sure they were all obliged to him for coming even to 
Crewe, to give such instructions as he had done that evening. 

Mr. E. J. Reed, on coming forward to address the meeting, after 
he had alluded to the speeches of the SP gentlemen, observed 
that for his own part he very much objected to the great bulk of 
ag being encouraged to look forward with an ambitious object 
in their life, because, in the first place, if they met with ambitious 








of ironstone, and dark bituminous shales, intermixed with beds of 


portion of the Scotch coal-field. Ireland, on the other hand, was 
not rich in coal-bearing strata, though, judging from the large area 
which was covered by carboniferous limestone, it might be assumed 
that at one time in the history of the island the coal beds were ac- 
cumulated and formed above the limestone, but nature having 
given away with a liberal hand, had also taken away, and denuda- 
tion had swept off all the coal measures, leaving only a patch here 
and there to show what once existed. The lecturer then passed 
on to notice the nature and formation of coal, and exhibited 
various specimens of coal got at Bradford, and cannel coal, which 
was used for gas making purposes. In comparing the Lancashire 
and Yorkshire coal-fields he said that possibly no less than 3000ft. 
of coal measures had been swept from the surface of the Yorkshire 
coal measures by denudation or the action of water. Referring to 
the rate at which our coal-fields were being developed, he said the 
increase of coal had nearly been tripled since 1850, reaching the 
enormous amount of 107,427,559 tons in 1869, and showed that if 
we had only one seam of coal, and that 2ft. thick, we should be 
out at the rate of one and one-fortieth acres every quarter 

of an hour during 1869. He believed that the time when our coal- 

fields would be run out was not so near at hand as some people 

dreaded, and that when we had the report of the Coal Commis- 

sioners he had no doubt but that our fears would be allayed. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN.—Messrs. A. AsuER and Co., 11, Untre den Linden, 

VIENNA.—Messrs. Gzroip and Co., Booksellers. 

LEIPSIC.—A.rHons Dire, 1 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “ Gaceta 
Indi i Preciados 


justrial,” 49 y 51. 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 














0 CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
i ions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 

' good faith. No notice whatever will be 

icati 


commun 
a conveqpentanns dente thas tetor inquiry addressed to th 
inform 3 of inquiry ir to the 
pug, snd tntended for inacrtion mths cin, aati a 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. i 


Wo notice will be taken of communications which 

Letters addressed as below have been veturned to us through the Dead Letter 
Office. We shall be obliged by the receipt of corrected addresses either from 
the respective parties themselves or from anyone on their behalf:—Mr. A. J. 
Cotterell, 3, Westbury-terrace, Swansea; Mr. T. Champion, 105, Lower 
Thrift-street, Northampton; Mr. H. Ackroyd, Mill-gieen Mill, Holbeck, Leeds ; 
Mr. N. W. Fereday, 49, Queen-street, Wolverhampton; Mr. G. H. Scott, 18, St. 
Andrew’ s-squaré, Edinburgh; Mr. H, Dexter, 7, New-street, Whitchurch; 
Mr. G. Alton, Station-street, Derby; Messrs. Marcus, Bebro, and Co., 6, 
Palace-square, Manchester; Mr. BE. B. Julian, Evesham; Mr. G. Clayes, 
99, Collingwood-street, London; Mr. R. Andrews, Stapleton-road, Bristol; 
Messrs. Cubitt and Collin, 36, Parliament-street, London; Messrs. H. 
Mackenzie and Co., North London Ironworks, Islington, London, N.; Mr. 
W. Hardwick, 44, Union-street, Greenheys, Manchester; Mr. J.C. Norman, 
96, Great College-street, London, N.W.; F. W. Turner, Leighton Buzzard ; 
T. Morley, Carlisle; Messrs, Paterson, Bate, and Co., New Bond-street, 
Birmingham ; Mr. J.C. Bradshaw, Cobster-green, Salisbury and Black- 
burn ; Mr. J. Hall, 1, Great Stephen’s-road, Lewisham. 

R. T. T.—No. 

C. H. C.—Bither the cone clutch or Napier’s clutch will answer your purpose. 
We should prefer the latter. 

LitrLe.—7o which patent do you allude? There ave several; the last was 
taken out in 1870, and is No. 569. Why not search at the Patent- 


office ? 

H. W. T.—It is possible to make a wheel and pinion such as you speak of to 
work without backlash, that is to say, without play between the teeth ; but 
such pe oo poy be required in ne off and shaping the teeth 
that the wheels wow very expensive, not use frictional geari: 
in which there is no backlash ? , 4 ese 

Lex.— Williams’ Practical Geodesy” is rather a scarce book now, although 
unquestionably one of the best treatises on surveying and levelling written. 
You can probably obtain acopy from the Messrs. Spon, Scientific Book- 
sellers and Publishers, 48, Charing Cross. If they do not happen to have 
one in hand they would obtain it for you. The price for a new copy is 
8a. 


confusion, we find it necessary to 


. 6d. 

Hancock’s Screw Properrer. — We have received a letter from Mrs. 
Vansittart, in which she begs to refer Mr. Hancock to Mr. Second- 
ary Potter, of 22, Basinghall-street, for information concerning her 
legal right to work her father’s patent. The letter is of no general interest 
whatever, and we decline to make our correspondence columns a medium for 
the discussion of the claims of rival . 

W. R.—We frankly confess that your last letter is a great deal too advanced 
Sor us. Itis quite possible that mankind may have got on as far as you 
propose about the year 1971, but not much before. Until you can make 
men all of one mind, and endow them with perfeet similarity of testes, 
there is no probability that all the locomotives in the world will be built of 
the same patterns, or that but one atylé of garment will be worn. You 
utterly ignore the existence of prejudices, tastes, and distastes, which 
are part of human nature, and will ti to ifest th lves in the 
actions of men while menexist. We fully appreciate the excellence of your 
style, and its vigour and . We are sorry to see 30 much apparent 
talent wasted in the pursuit of a chimera. 





DU PLATT’S STEAM BORING MACHINE. 
(Lo the Editor of The Engineer.) 
Sir,— We shall feel obliged by any particulars as to the address of the 
inventor of Du Platt’s steam boring machine ? T. C. anp Co. 


THE INSTITUTION OF NAVAL ARCHITECTS. 
(To the Editor of The Engineer.) 

Sir,—I should Seas if you will allow me to correct an error in 
the report of the ion on Mr. Barnaby’s paper, read at the Insti- 
tution of Naval Architects, as published in your last im on. The 
question asked by me was simply, ‘‘ Whether the curves of stability were 
all drawn aed same — wat wall, E, Cuas. H, Jorpan, 

Thames Shipbuilding Company, Blac 

April 17th, 1871. ° ‘ 


CUTTING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—I shall be ob! by being referred to firms who make the 
following machines :—Marmalade cutting machines, such as are used in 
the large preserve factories for cutting the peel previous to its being 
boiled in the copper ; fat-cutting machines, such as are used by tallow 
candle manufacturers; also greaves presses to work by hydraulic 

J.C, 


pressure. 
London, April 18th, 1871. 











MEETINGS NEXT WEEK. 
” Ture Instirution oF Crvit Encingers.—Tuesday, A 25th, at 8 p.m. : 
“Further Experiments on the Strength of Portland Cement,” by Mr. 
John Grant, M. Inst. C.E. 
Roya Unrrep Service Institution. — Monday, April 24th, at 


3 Battle- 
fields and Ambulances of North of France,” by Surgeon-Major F. J. 
Monat, M.D., F.R.C.S., H.M.’s Bengal Army. 4 i 
Tne Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it oma preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 
ne rte Ae juding doublenumber).. .. « 
Yearly (including two double numbers) .. 
if credit occur, an extra 
wi 


vertisements cannot unless delivered before siz o'clock on Thurs- 
day evening in each The charge for four lines and under is three 
prteeg te the. bn 

blocks are charged the same rate, space they All. Ali single advertise- 
ments the must be accom: sta: i 
—_ n oe a imps in payment. 


advertisements 
essed to the Publisher, Mr. George Riche; all 
letters to be addressed to the Editor of Tae Enaineenr, 163, Strand, 
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COMPOUND ENGINES, 

In our impression for April 7th we commented on a paper 
read by Mr. G. B. Rennie before the Institution of Naval 
Architects. As our readers will remember, this paper 
dealt with the ——_ engines of her Majesty’s n eod 
Briton, and was published by us on the 7th instant. Our 
article has elicited from a contemporary a lengthy leader 


mn compound engines bristli over with and 
eapecially great. in decimals e had, we confess, to read 


ol 
this article two or three times over before we comprehended 





the precise nature of the proposition it was intended to de- 
monstrate. The article is so lung and detailed that we had 
some difficulty in persuading ourselves that it really proves 
nothing, and is intended to prove nothing, but that which 
is universally admitted—namely, that the piston rods of a 
pair of simple or non-compound engines must be heavier 
than the piston rods of a pair of compounded engines 
working up to the same power under similar conditions of 
initial ure and piston velocity. Our contemporary, in 
the earlier years of its somewhat youthful existence, was 
the implacable foe of compound engines. More recently 
it has advocated the system in the strongest, not to say the 
most irrational, terms. But the article under consideration, 
which appeared on the 14th inst., is different in tone from 
any that have gone before, and really leads us to hope that, 
if our contempo does not become a convert to our 
views, at least it will in future argue the merits and de- 
merits of compound and simple engines in a logical and 
sensible fashion, and this we consider a great point gained. 
There is nothing more inimical to the demonstration of 
scientific truths than the spirit of rabid partisanship ; 
nothing is more to be dreaded by the man of science than 
belief in that which is not true. There are many able 
engineers who hold that compound engines are better than 
simple engines, There are fully as many and as able men 
who hold that the superiority of compound over simple 
engines possibly does not exist atall, and certainly has not 
been proved to exist, either by the actual working of steam- 
ships or by the arguments of the advocates of the com- 
pound system. We hold that the latter party are more 
nearly right than the former. But we have no prejudice 
at all on the subject except one, held by all competent 
engineers—that is to say, a great dislike to the introduc- 
tion of a single member into any machine which is not 
absolutely essential to its efficiency; and if we are not mis- 
taken, our contemporary is gradually coming over to our 
way of thinking in this matter, as regards the steam engine 
at least, for we find him writing thus:—“ The distinctive 
qualifications of compound engines should now be known 
to all engine-builders, and, whilst we should cease to hear 
such objections as complexity and costliness brought 
against compound engines, as if they were inherent defects 
in the system, we should also cease to see engines constructed 
against which such objections can, with much fairness, 
be urged. The fact is, that many advocates of compound 
engines have done much to damage their own cause. 
Numbers of compound engines have been built in which 
the constructors have deliberately set at defiance all, or 
most of, the principles by which the proportions of such 
engines should be governed, and in which the compound 
ee appears to have been adopted principally for 
the purpose of enabling their designers to introduce 
a larger number of and greater complexity 
than could otherwise conveniently have been done. 
It is undeniable that if a man desires to construct 
ap elaborately complex and generally objectionable marine 
engine, the adoption of the compound system affords him 
ample scope for doing so without resorting to any outré 
design; but, on the other hand, it is manifestly as unfair 
to take such a production as a fair sample of a compound 
marine a as it would be to take one of the old- 
fashioned slow-moving non-expansive geared screw engines 
as a fair example of the dadoaginlie class.” No one, 
we think, will dispute the propriety of such language as 
this—we certainly shall not. 

Our contemporary then goes on to state the particulars 
of two engines—one compound, the other simple—and to 
draw from these statements such deductions as he is able 
in favour of the compound engine. In order to prove that 
his opinions are correct, he cleared his way by dis- 
missing at one swoop every form of compound marine 
engine but one. He has selected as his type what is known 
as Cowper's — engine, in which two cylinders are used 
driving c at 90 deg.; one of these, the smaller, takes 
steam direct from the boilers, and exhausts into a receiver; 
the other, and larger, draws its supplies from the receiver. 
We have spoken in many articles of the complexity, weight, 
and expense of compound engines as a class, without 
alluding to any particular variety. In all that we have 
said in this way, our contemporary tacitly admits in the 
passage we have already quoted, that we were right, and we 
need not, therefore, attempt here to justify our statements. 
Naturally —— however, to abandon the compound 
engine altogether, he selects a single t of compound 
engine, and says, “ Well, at least to this, whatever the 
others may be, you can take no exception.” Here are his 
precise words:— 

“A well-known type of non-compound screw engi and one 
which is acknow! on all hands to bea very xf type, and one 
well adapted for general use in commercial steamships, is that in 
which a pair of overhead cylinders are used, the and circu- 
lating pumps being worked by beams connected to the main cross- 
heads, and the surface condenser bei on one side of 
the engines, and between these pumps. Now, if we substitute for 
the two equal-sized cylinders a pair of unequal size, at the same 
time making the valve chest of the larger cylinder capacious 
enough to act as an intermediate receiver, we have at once—sup- 
posing the proportions of the cylinders to be properly chosen—a 
good type of compound aes and we think it will puzzle our 
contemporary to out what additional complexity is introduced 
by the change.” 

For the sake of argument we will admit that no addi- 
tional complexity is introduced by the change. When we 
wrote of compound enginés, we wrote, as we have already 
said, of the whole tribe of compound engines, not of par- 
ticular families or individuals, Yet even as regards this 
Cowper engine we feel certain that not a few of the warmest 
advocates of the compound system will pronounce it very 
imperfect, while very few indeed will unite with our con- 
temporary in regarding it as the very best type of com- 
pound marine engine that can be adopted. For ourselves, 
we totally refuse to take it as a specimen type of compound 
engine ; and though we are content for the moment to 
discuss the merits of compound versus simple engines as 
though no other form of compound engine existed, we do 
so solely because our contemporary has abandoned all the 
others, and flies to this as the last stronghold of his faith. 
Even the Cowper engine, however, no advantage, 
in our opinion, over the simple engine for use with steam 





having a total pressure of 75lb. and expanded twelve 
times. And here, before going further, we wish it to be 
definitely understood that nom some no reason whatever for 
believing that any decided advantage is to be gained by ex- 
ding steam of 75 1b. more than twelve times. Whether 
it is or is not advisable to use pressures than 75 lb. 
at sea is a question which we shall not discuss here. It 
would lead us at once into the realms of boiler engineering, 
_— for the <= we want to avoid. Itis —- 
or our purpose that ourcontem attempts to persuade 
his readers that it would be beter use yo com- 
und engine than a double-cylinder non-compound engine 
: pressure of steam is 75 Ib. and the expansion twelve- 
old. 

To illustrate his arguments, our contemporary selects 
two marine engines of the steam- er type, one with 
two non-compounded cylinders, each having an area of 
1200 square inches; the other a Cowper engine, with 
pistons having areas tively of 850 square inches and 
of 2400 square inches, the stroke to be in all cases 4ft. 
We shall not follow him through his calculations; we shall 
admit that they are cietatiahe as correct as calculations 
need be. The only point we reserve is that in practice the 
large cylinder weal have to be a little larger than our 
contemporary states in order to get as much power out of 
it as he reckons upon. We never yet found calculations 
agree — with the results obtained in practice, the 
loss of pressure between the cylinders of compound 
engines being almost invariably much more considerable 
than calculation pre-supposes, The results arrived at by 
our contemporary may bs stated in a very few words. He 
has thus summarised them himself :— 


Non. d. d 





_ 
ylinder. cylinder. cylinder. 
° Ib, Ib. bb. 
Maximum effective strain on piston.. 87,600 .. 51,000 .. 40,200 
Mean effective strain on piston... .. 23,856 .. 22,270 .. 25,440 
Number of times the maximum strain 
exceeds the mean... os os +s 367... 229.. 138 
Maximum strains expressed in com- 
parative percentages .. .. .. «+ 1000 .. 5822... 47°03 


Voila, Messieurs! Here is no deception. This is 
the result of at least a couple of hours’ calculation 
by our contempoi It is to prove the accuracy of 
these figures that nearly three columns of matter have 
been written. We admit the accuracy of the figures, 
and, having done so, we ask, what then? Nothing 
is demonstrated but the necessity which exists for making 
the piston and connecting rods of the simple engines a little 
stronger than those of the compound engines. Rods 
about 44in. in diameter would be heavy enough for the 
former, and rods much smaller than 34in. would be too 
light for the latter. Some engineers would make the 
rods of both engines a little heavier, others would 
perhaps make them a little lighter. It is all a question of 
the factor of safety allowed. "The piston-rods alone of the 
compound engine would weigh, without connections of any 
kind, 300 lb., and those of the non-compound engine would 
weigh about 530]b. This is a saving of, say, 230Ib. in 
favour of the non-compound engines, or, for connecting rods 
and all, about 5cwt. or 6 cwt. Let us see what is sacrificed 
to obtain this, 1n the first place, the cylinder covers will be 
increased in weight nearly 30 per cent., as our contempo- 
rary will see if he bears in mind the weakening effect of 
the augmentation of diameter in the low-pressure cylin- 
der. The weight of the cylinders will also be increased, 
because the circumference of two cylinders a little over 
3ft. 3in. in diameter amounts to 20ft. 6in., while the cir- 
cumference of two cylinders, one 2ft. 8zin., and the other 
a shade over 4ft. 7iin. in diameter, amounts to 23ft. lin., 
to say nothing of the increased dimensions of the ports 
and slides of the large cylinder. But this by no means 
represents the whole of the evil. We have in addition 
against the compound engine the weight of the reservoir 
and the space occupied by it between the cylinders. We 
do not wish to take an unfair advantage of our contem- 
porary’s negligence. Possibly he became — like many 
other engineers — so absorbed in calculations that he 
forgot his skill in designing. The place he pro- 
poses for the reservoir between the cylinders is about 
the worst he could select; a part of the hollow frame 
should be used for this pur We will admit, there- 
fore, that it is possible to design a Cowper engine, the 
weight of the reservoir in which, and the space it occupies, 
may be disregarded; but even when we have shown this 
favour, we find that the compound engine must occupy 
more space than the simple engine. In this last we have 
two cylinders, occupying together alength in theship of, say, 
3ft. 5in. + 3ft. Sin. + Qin. +4in. = 7ft. 4in., jackets and all, 
and say 2ft. for valve chest = 9ft. 4in. For the compound 
engine we have two cylinders 3ft. lin. + 4ft. 10in. + 2in. + 
4in. = 8ft. 5in., and say, as before, 2ft. for the valve chests = 
10ft. 5in., total length in the ship. We leave our contem- 

rary to work out for himself how much this increased 
ength of 13in. will add to the weight of the engine frames 
alone. We think that even he will admit that in practice 
the compound engine would come out, as a whole, as much 
heavier than its rival as it was longer. We never yet saw 
a compound engine which was nearly as small or as light 
as a simple engine of the same power—stroke, revolutions, 
and boiler pressure being identical. Has our contem- 
porary seen such an engine ? 

We shall not extend this article much further, bat, be- 
fore concluding, we must ask our contemporary to tell us 
at the earliest possible moment what advantage he sup- 
poses the Cowper engine would over the non-com- 
pound engine. We expect to be told that the equalisation 
of strains will conduce to the permanence of the crank 
shaft. We shall possibly surprise him when we assert that 
the crank shaft is exposed to more chance of breakage in 
the compound than in the simple engine; but it is none 
the less true. Crank shafts are always broken by torsion. 


They are twisted across, but the greatest t force is, 
ceteris paribus, exerted on them when the nks are at 
or nearly at right angles to the of motion of the 


piston-rod, that is to say, at about stroke, Now, our 
contem has shown that the greatest initial strain in 
the case of the compound engine is but 58 per cent. of the 
maximum initial strain in the simple engine. But at the 
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moment when this force operates the crank is at the dead 
int, and there is, therefore, no torsionalstrain onthe shaft. 

t us see how the strains act at half stroke. In the com- 
pound engine the crank shaft is submitted to a twisting 
strain of 51,000lb. at quarter stroke, and to about 
25,000 Ib, at half-stroke, because at the moment the 

iston reaches this point the steam has only expanded 
into double space. In the case of the non-compound 
engine, which takes steam for but 4in. by the time 
the crank has reached half-stroke, the steam has been 
expanded six times. The initial strain was 87,600 lb. 
The sixth part of this is 14,600lb. Therefore, in the 
compound engine the crank shaft is submitted at half- 
stroke to a strain of 10,400 tb. in excess of that to which it 
is subjected in the simple engine. This fact, we think, 
speaks for itself. 

There are other points on which we might dwell con- 
cerning the relative economy of the two engines, such as 
the notching of the diagram in the compound engine, the 
increased weight of metal passed over by the steam, &c., 
but we forbear. It remains for our contemporary to de- 
monstrate the advantages to be derived from the type of 
engine he has selected. We believe them to be utterly 
illusory with pressures and rates of exparsions such as 
we have named, Of course when steam of 200 lb. pressure 
is expanded about forty times, compounding becomes a 
necessity. But it remains to be proved that a tangible 
advantage is to be gained by using steam of 200 lb. ex- 
panded forty times in marine engines, Theory is of no 
value inthis matter, Anything may be proved by figures; 
we want facts, 


THE INTERNATIONAL EXHIBITION, 1871. 


So far as appearances go, the most backward of all the 
departments in the International Exhibition at Kensington 
is that which relates to machinery. An enormous vacancy 
greets the eye, and inspires the beholder with dread? lest 
the Ist of May should tind the Exhibition deficient in one 
of its most essential features. No such fear, however, is 
entertained by Lieut. Grover, the Deputy Commissioner 
who has charge of the machinery department, together 
with various constructive portions of the Exhibition. With 
his red-jacketed auxiliaries—the 30th (or Capt. Maitland’s) 
company of Royal Enginzers—Mr. Grover is making 
the most of the remaining time, exulting in the daily arrival 
of wagon loads of heavy articles, and avalanches of pon- 
derous packing-cases. Why the exhibitors allow themselves 
to be so much behind is a mystery, particularly in that 
department which was specitied as the first to be filled up. 
Painting, which stood last, seems to have been the first to 
occupy its space, and, in fact, the pictures overflowed in 
threefold abundance long ago. Pottery is also well ad- 
vanced, and, upon the whole, we must hope and believe 
that the Exhibition will be ready by the time appointed. 
All parties—from Lieut.-Col, Scott downwards—Commis- 
sioners, Deputy-Commissioners, Committees of Selection, 
and committees and officials of all sorts, are pulling 
vigorously together to get everything into its place, despite 
the little hitches to which every undertaking is liable. 
Some lessons are being learned which will be useful on the 
occasion of the next Exhibition; and hindrances are tole- 
rated for the time being in the determination that they 
shall not occur next year. Belgium, in the machinery 
department, seems to have gone somewhat astray, 
neglecting to give the requisite information at the proper 
time, and then, at the last moment, demanding extra 
accommodation in the shape of engine power. There is 
no time for controversy, and the Commissioners have 
yielded to the demand, despite the extra expense and the 
inconvenience. Everyone feels that in the case of France, 
all possible indulgence should be afforded; but Belgium is 
in no such predicament as that of her unhappy neighbour. 

It must be borne in mind that the machinery exhibited 
on this occasion is limited to those appliances which relate 
to pottery and woollen and worsted fabrics. Hence Eng- 
land and Belgium absorb very nearly the whole of the 
machinery department. A few machines are already in 
their places, but the ground floor gallery on the western 
side of the Horticultural Society’s Gardens is at present 
extremely bare. Lancashire has put in an appearance, and 
some well-known names may read on or over the 
machines. Projecting from the main building on the 
western side are five glazed compartments, containing the 
steam engines which are to drive the machinery. Close 
at hand, in the open space flank the Albert-road, are 
the sheds and enclosures for the live stock intended 
to illustrate the natural sources of woollen and worsted, 
These structures are extremely well devised, and are 
not altogether unpicturesque. Miss Burdett Coutts will 
send some alpacas, the Zoological Society will furnish 
llamas, guanacos, mouflons, and other appropriate quad- 
rupeds. Messrs. Stringer, Son, and Co., will send a flock 
of merinos, supposed to be the only flock in England, and 
stated to be the descendants of merinos originally 
imported by George II. The rural aspect of this 
part of the Exhibition is somewhat heightened by the 
proximity of a siructure resembling a Swiss cottage, but 
which is really an offshoot of the educational department 
of the Exhibition, which has its proper home in the Albert 
Hall. We were originally rather puzzled when we found 
that, among other educational appliances to be exhibited, 
were “school buildings.” Of course the Albert Hall is 
big enough to hold twe or three parish churches, if it were 
desirable to have an indoor exhibition of that kind. But 
the hall is designed for something else at present, and the 
educational articles are to be chiefly displayed in the 
picture gallery near the summit of the great temple of the 
arts and sciences. Our so-called Swiss cottage, however, 
proves to be a Swedish school-house, a perfect and veri- 
table structure, formed of wood, and destined to be com- 

»letely furnished, so as to show all the paraphernalia of a 
Tittle Swedish academy. A clever engineering feat has 
just been performed upon this edifice. By some oversight 
it was erected a little out of the direct line of one of the 
large doors of the machinery gallery. The effect was 
rather awkward, and, with an artistic desire not to offend 

the eye, as also with an engineering sense of order, Mr. 





Grover had the school-house bodily removed a distance of 
about 5ft., after the Chicago fashion, and the quaint-look- 
ing gables now rise up to view with due regard for the 
line of sight. 

The moderately sized apartment devoted to “ scientific 
inventions and new discoveries of all kinds” is not calcu- 
lated to give us a very overwhelming idea of the develop- 
ment of human ingenuity in the current era. A good deal 
is shown in the form of models, which, of course, econo- 
mises space. The collection is decidedly heterogeneous, 
and classification is scarcely possible or even needful. 
Warsop’s aéro-steam engine lurks round a corner, slowly 
preparing itself for the very moderate task which awaits 
it—that of driving twenty-tive feet of shafting. A model 
of the engine is also placed in the room, and much interest 
attaches to this invention. The Fido, one of the steam 
fleet of Messrs. Wilson and Co., has lately completed its 
first voyage for the season between Hull and the Baltic. 
The engines of this vessel are fitted up on the Warsop 
principle, and a great saving of fuel is reported, with an 
entire absence of priming, whereas the same engines 
formerly occasioned great inconvenience, priming being 
excessive. Otherimportant advantages are claimed for the 
Warsop invention, including the prevention of incrustation 
and a diminished risk of explosion. Water in a boiler 
under high pressure is frequently “sulky.” But it is 
claimed that the aération produced by the Warsop inven- 
tion keeps the water “lively,” and renders the production 
of steam more uniform. 

As we have intimated, the Warsop engine at Kensing- 
ton will not have much to do, One of its functions will 
be to propel the patent wood-carving machinery of Mr. 
Cunningham. The wonders to be accomplished by this 
latter invention will command the attention of all who are 
interested in such matters. The speed with which medal- 
lions and statuettes are produced by the machine is cer- 
tainly remarkable, and the economical results are very con- 
siderable. The same exhibitor displays other inventions 
of a somewhat kindred character. Close at hand we find 
the Belgians exhibiting several models of machines con- 
nected with mining operations. Farther away we have an 
elegant architectural structure, showing the application of 
Lieut.-Col. Scott’s selenitic composition, an effective sub- 
stitute for stone. The machine for making this composi- 
tion is also exhibited. A singular use of a somewhat simi- 
lar material has just been perfected by Mr. J. R. Ward, who 
contributes an illustration of “The Combat,” in a couple 
of red deer fighting, the skin of each animal being 
stretched over a carcase formed from a paste which hardens 
into the rigidity of stone, affording a life-like development 
to the muscles of the figure. The diversified nature of 
the department devoted to inventions and discoveries leads 
us in the next place to mention Mr. C. W. Siemens’ 
models of furnaces for making cast steel. Models 
and specimens of all sorts are about us, including 
screw propellers, balance rudders, hydrostatic steering 
apparatus (Rear-Admiral Inglefield’s), apparatus for saving 
life at sea (Mr. J. B. Rogers’), chemicals from the British 
Seaweed Company, mathematical instruments, various gas 
appliances, among which we look for the name of Sugg, 
and are not disappointed ; safety lamps, iron sleepers of 
new design for railways and tramways, &c. The Directors 
of Convict Prisons send a diaphragm blower, with a winch- 
handle suggestive of penal servitude. Fresh objects seem 
to be still coming in, and we refrain from going further 
into detail, lest we should appear to trench on the province 
of the committees of selection. We may add that Messrs. 
Cooke and Son, of York, have put up an electric clock in 
the Exhibition, communication from which will drive twelve 
other dials in different parts of the building. 

The pottery shed, near the Exhibition-road, is yet in a 
crude state, but promises well. Here will be shown Minton’s 
press, as used in the manufacture of encaustic tiles, Doulton 
and Watts’ steam pottery wheel, Southorn’s (of Broseley) 
pipe making machine, Camroux’s patent clay crusher, Clay- 
ton, Son, and Howlett’s brick and tile making machines, 
and machines of the like description by Pinfold. Needham 
and Kite’s patent filter-press, Marsden’s patent clay crusher, 
said to be capable of crushing the hardest stone, and other 
machines of merit. The shed has been erected by Messrs. 
Morton and Co., of Liverpool, who have also executed other 
work in the Exhibition. The machines in this shed will be 
driven by two steam engines, one at each end. The southern 
engine is by Messrs. Manning, Wardle, and Co., of Leeds. 
The northern one is by Messrs. Tangye, Brothers, and Hol- 
man, of London and Birmingham, fitted with Tangye’s 
patent governor. 

A few steps conduct us from the shed to the porcelain, 
gallery. Here we find a display which is eminently attrac- 
tive, though notof uniform excellence. We hear complaints 
that the authorities have not sufficiently adhered to their 
original rule of accepting only the rare, the new, and the 
superlative. There are said to be some articles which, al- 
though good enough in their way, are not good enough to 
be here, remembering that the mere fact of an article being 
shown-in this Exhibition is understood to be a mark of dis- 
tinction. Where there is so much to admire, the public 
will perhaps'condone the blemishes, but it is unquestionably 
important to keep up the standard of excellence in this 
and forthcoming exhibitions, otherwise the desired influ- 
ence on art will not be exercised, and there will be some 
danger of losing the better class of exhibitors, The 
Royal Berlin Factory sends some magnificent specimens, 
both in painted porcelain and in Parian. A colossal por- 
celain vase in white and gold, itself a surprising specimen 
of ceramic art, occupies a pedestal whereon will be placed 
in about two months’ time a vase of the same form and 
size, but richly decorated. Perhaps the greatest trophy of 
the Berlin Factory is an immense wine cooler in Parian 
exquisitely designed. In another case at some little 
distance the same royal establishment displays numerous 
specimens of china, modelled on the pattern of a cen- 
tury back. The reproduction is highly successful and 
very interesting. Portugal has a unique assortment of 
enamelled earthenware, closely approximating in some 
instances to the style of Palissy. The contents of this 
case possess great distinctiveness and character, with much 





artistic merit. Italy sends earthenware of a kind which 
although common enough to her own population, may 
furnish us with some useful hints. Messrs. Maw and Co. 
send several curious specimens of Movrish pottery. Sweden 
is extensively represented both in porcelain and Parian, 
aud shows a decidedly ambitious taste, leading to much 
that is striking, while in several instances the result isseen 
insomething extremely beautiful. Our own manufacturers 
are by no means disposed to slacken their efforts in the race. 
Mr. Daniell, of New Bond-street, exhibits some splendid 
productions from the Coalport China Manufactory. Among 
these we find a dessert service having on each plate a medal- 
lion portrait of one of Shak re’s heroines, set in floral 
festoons,each plate haviaga distinct design,thewholeexecuted 
with consummate taste and finish. The raised gold work 
on these and other porcelain articles from the same exhibi- 
tor is of remarkable richness and density. The portraits 
just mentioned are by M. Palmére, and on the reverse of 
each plate is an appropriate quotation from the poet. Mr. 
Daniell also shows a pair of splendid vases, designed and 
ornamented by M. Palmére, who has painted on each a 
life-like portrait after Greuze. A déjedner service, from 
the same factory, is exhibited by permission of the Baroness 
Meyer de Rothschild, the decorative painting including 
some exquisite views of Mentmore. The Royal Porcelain 
Works Company at Worcester send some extremely 
valuable specimens, including a celebrated pair of vases 
enamelled by Bott. The labour bestowed on these remark- 
able productions is marvellous, and we have heard the 
value of these vases estimated at a figure which seems 
almost fabulous. We might allude to other exhibitors 
and their articles ; but our present notice, like that of a 
few weeks ago, is purely preliminary and general, the time 
having not yet arrived for a full description. We should, 
perhaps, not omit to 7 that the famous firm of Minton is 
duly represented in the pottery department. There are 
also some striking specimens of stained glass windows, 
very richly tinted, and on the walls are suspended 
gorgeously-coloured carpets of the finest manufacture, 

In the foregoing remarks we have only touched on part 
of the Exhibition. Sculpture, painting, engraving, photo- 
graphy, and so on, swell the list, together with tapestries, 
shawls, embroidery, and lace, these latter to be shown for 
the sake of their designs and not as manufactures, Educa- 
tional works and appliances also form a class by themselves. 
Neither have we mentioned the less decorative kinds of 
pottery, and the terra-cottas used in building. Doubtless 
the Exhibition will prove extremely useful. We only wish 
it had more space to breathe in, for should the public flock 
to it in great numbers there will be a squeeze, particularly 
when a weeping sky prohibits a/ fresco enjoyments in the 
Horticultural Gardens, But the inconvenience of too 
large an attendance is the least evil to be dreaded, and we 
hope the general result will be satisfactory both to the 
commissioners and to the public. 








THE exports of rails from Belgium in January amounted to only 
215 tons, as compared with 2753 tons in January, 1870. The 
demand for Belgian rails on Russian account seems to have en. 
tirely ceased in January this year. 

CONSTRUCTION OF Docks AT FLEETWOOD.—At a meeting of the 
shareholders of the Lancashire and Yorkshire Railway Company, 
held in Manchester on Wednesday, it was agreed to expend 
£200,000, and to purchase 250 acres of land for the construction of 
a dock or docks at Fleetwood. The works are to be carried out 
under the Fleetwood Docks Act passed in 1864, granting powers 
to another company which has failed to carry them out. 

Tue TuHrrty-FiveE Ton Gun.—Some important gunpowder 
experiments were made on Wednesday afternoon in the Govern- 
ment marshes adjoining the Royal Arsenal, Woolwich. Lord 
Northbrook, Under-Secretary of State for War, accompained by 
Brigadier-Gen. J. M. Adye, C.B., Director of Artillery and Stores, 
and Col. Reilly, C.B., Royal Artillery, came down from London 
to witness the experiments, which were conducted by the Com- 
mittee of Explosives, and the officers of the Royal Laboratory 
Department, Royal Arsenal, Woolwich. His lordship,and party 
were conducted to the marshes from the Control Office by means 
of the tramway, and there were also on the ground Major-Gen. 
Sir David Wood, K.C.B., commandant of the garrison, Col. 
T. W. Milward, C.B., Superintendent of the Royal Laboratory ; 
Col. F. A, Campbell, R.A., Superintendent Royal Gun Factories ; 
Col. A. T. Phillpotts, commanding B Brigade, Royal, Horse 
Artillery ; Col.{H.«Hayman, Royal Artillery ; Capt. Beaumont, 
Royal Engineers ; Capt. Strange, R.A. ; and Capt. Noble. The 
35-ton gun, which has been laid aside for some weeks past, had 
been remounted, and five rounds were fired with the pebble grain 

wders known as the Waltham Abbey and Belgian kinds, 

hese shots were fired for the F any - of ascertaining the gun’s 
wer of consumption of powder, it being asserted that in the 
co charges which have been used at the proof a great quantity 
of the powder was blown out of the muzzle unburnt, and thereby 
wasted, ‘The results, briefly stated, were such as to establish this 
assertion, and beyond doubt it may now be taken as certain that 
the 35-ton gun, with its present calibre of 11°6in., will not con- 
sume more than 110 lb. of powder at one discharge, although as 
much as 150 lb. was fired at the final proof some time since. Asit 
is thought necessary to have a gun capable of burning 115 lb. of 
powder or more, it remains to be decided whether a larger gun 
shall be built or the calibre of the present one enlarged. The 
latter course will, it is understood, be adopted. It has been proved 
by the tests which modern researches have rendered easy that a 
certain charge exercises less pressure on the interior surface of a 
12in. gun than a 10in. gun, and hence it is concluded that by en- 
larging the bore of the big gun half an inch the decreased thick- 
ness of the walls will be no element of weakness, inasmuch as the 
lateral strain will be diminished. The other experiments were 
made afterwards at the Lower Practice Range, near Crossness 
Point, and were designed to assist the investigations in which the 
officers of the Royal Laboratory are now engaged, under the direc- 
tion of the Home Office, to insure greater safety in the manufac- 
ture of ammunition. These investigations have been in progress 
since the late fatal explosion at Birmingham, and Capt. Majendie, 
Assistant Superintendent of that department, who conducted the 
experiments yesterday, has been engaged in the inspection of most 
of the public and private manufactories throughout the country. 
Being anxious to ascertain whether the regulation distance of 
twenty yards between the workshops was sufficient, consistent 
with the presence in each shop of the regulation quantity of 50 lb. 
of gunpowder, five rough sheds had been erected at a distance of 
twenty yards a and 50 lb. of powder had been placed in the 
one which s in the midst, a smaller quantity of gunpowder 
having been strewnon the shelvesof allthe othersheds. ‘The charge 
being fired, the shed containing the 50 lb. was blown into frag- 
ments, but though in some cases the powder had been shaken off 
some of the shelves of the other sheds and a few timbers started, 
none of the powder hadignited. It would, therefore, appearthat an 
isolation of twenty y: is sufficient ; and some manufacturers 
who had been invited to witness the experiment were much 
gratified at the results,—TZimes 
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PRIVATE BILLS OF THE SESSION. 


| 


In the House of Commons, on its resuming on Monday after | 


the recess, proceedings im Private Bills were at once taken up, 
and amongst them the following were read a third time :—The 
Hounslow and Metropolitan, the Lancashire Union, and the 
Metropolitan Railway Bills. 

The state of business at the commencement of the week is 
worth a few words by way of resumé. The House of Lords had 
sixty-six bills assigned to them to proceed with at the commence- 
ment of the session. Of these, thirty-six have passed through their 
Lordship’s Committees, have been read athird time and passed and 
sent to the Commons. A number of the Lords’ bills have been 
thrown out on the preamble, or withdrawn, and a few, compara- 
tively, of the sixty-six now remain to be dealt with. On the other 
hand, the Commons have read fifteen bills a third time, and have 
passed them on to the Lords, and will now have fresh batches 
to send to their lordships from week to week. In the Com- 
mons there are 212 bills that entered the first stage, of being 
petitioned for, including the thirty-six Lords’ bills first referred 
to. Of these, 210 bills have been read a first time in the Com- 
mons, the difference of two being in the Great Southern and 
Western of Ireland Railway Bill withdrawn, and the Walsall Im- 
provement and Markets’ Bill, in which the House has ruled that 


the standing orders are not to be dispensed with. Of the 210 | 


bills read a first time in the Commons, 164 have been read a 
second time and committed. The residue have either passed 
through Committee and been read a third time, are now in Com- 
mittee, or are waiting to be dealt with by Committees, or for 
second reading and committal ; with the exceptions of the foi- 
lowing bills withdrawn:—Abergavenny Improvement; Court 
of Hustings (London) Abolition; Downpatrick, Dundrum, 
and Newcastle Railway; Dunfermline Corporation Water ; 
London, Brighton, and South Coast Railway; Metropolitan 
Board of Works (Leicester-square Improvement) ; the same ; 
Shoreditch Improvement (preamble not proved) ; Northallerton 
Borough Gas; Northampton and Banbury Junction Railway ; 
Tottenham and Hampstead Junction Railway (preamble not 
proved) ; Waterford, New Ross, and Wexford Junction Railway ; 
Windsor, Ascot, and Aldershot Railway Bill; with the two bills 
before referred to that did not reach a first reading in the Com- 
mons. 

On Tuesday Sir Francis Goldsmid and his Committee resumed 
with praiseworthy alacrity their sittings upon the obstinately- 
contested cases that occupied their attention for several days 
before the recess—the Bristol Docks Bills. On that day they 
again took proceedings and adjourned. On Wednesday the 
hearing was again resumed, and evidence taken, but the case 
remained unfinished at the end of a long sitting, closing on that 
day with the evidence of Mr. Brunlees, engineer for the Channel 
Docks Company, who put a large amount of excellent evidence 
upon the record. The Select Committee over which Mr. Goldney 
presides resumed its sittings on Wednesday upon the Wimble- 
don and Wandsworth Commons Bill, which has also been the 
occasion of a keen and protracted contest, the Metropolitan 
Board of Works being one of the most formidable opponents. 
The proceedings of the day ended by the hearing of counsel and 
the declaration of the Committee that they found the preamble 
proved. The fight—long or short—on clauses was deferred 
until the following day. 

On Wednesday the Committees on two new groups com- 
menced, and, it may be added, nearly ended, their sittings, each 
of them bowling down two bills. If the remaining Commons’ 
business is to be conducted with as much rapidity, there will 
very soon be nothing to record. The groups we refer to are 
Group B, Lord Crichton chairman, and Group E, Lord Bury 
chairman. If the bills in these Groups were quickly disposed 
of, it was not because there were few witnesses and interested 
parties in attendance. The mission to proceed to Londen to 
promote, oppose, watch, or give evidence upon bills in Com- 
mittee is eagerly sought after by all sorts of corporate, company, 
and local officials in all parts of the United Kingdom. Town 
clerks, town councillors, railway managers, and other officers 
cleverly contrive to make it appear to their clients and supe- 
riors that their proceeding to town is of vital importance, and 
get their marching orders. In some instances the anxiety to 
serve the public in the Parliamentary Committees leads to rather 
unseemly proceedings, as in the Corporation of Forfar, forin- 
stance, the other day, in connection with the gas bill for that 
burgh, a vote was taken as to whether the Provost or another 
member of the council should be one of the number to be sent 
to support the bill. The Provost's claim was his civic dignity ; 
the claim of the other gentleman was based upon his valuable 
services in connection with the gas supply and affairs of the 
town. On a division being taken each gentleman voted for 
himself. Dignity carried the day, and the Provost is coming— 
in his robes of office, it is to be hoped. On Wednesday there 
was a brave muster of “oor fraes from the North,” who all 
spoke unexceptionable English, but with a curious, strongly- 
marked variety of accent. The bills scheduled for the day re- 
lated to Musselburgh and Dalkeith (Mid-Lothian), Dundee, 
Perth, and Aberdeen. Lord Crichton’s Committee on 
Group B passed the two Perth gas bills (for consoli- 
dation), the parties having come to an arrangement, which 
they might probably have arrived at in Perth but for 
the Forfarian desire of the parties to have a jaunt to London. 
In like manner, Lord Bury’s Committee on Group E disposed of 
the two Dundee bills (water and improvement), leaving the 
ground clear for the Aberdonians on Thursday morning. 





THE SULTAN. 


Tux trial-trip of the Sultan took place on the measured mile at 
Stokes Bay on Wednesday. Six runs were made at full boiler 
power, with the following results :— 


Runs, Speed. 
RS os 2s 06 60,00 20 a0, ov <0 os, 26 Reoks 
2 ° . piers « (Oe « 
3 oe ° 15°00 ., 
are ow © 1295 ,, 
5 ee oo ve 1545 ,, 
© cabriperl sel. an eeiteivadtiinelwaciwen SEs ig, 
The mean speed obtained was, therefore, 14°35 knots. 


The 
ar of steam was as follows :—25lb., 251b., 261b,, 264 1b., 
Ib., Ib. The revolutions of the engines were :—71}, 72}, 
714, 714, 714, 714. The “circling,” with balanced rudder, was as 
‘ollows :—To port-half circle, 1 min. 36 sec. ; circle, 3 min. 24 sec. 
To starboard, -circle, 2 min. 2 sec. ; circle, 3 min. 23sec, High 
common rudder : to port, half-circle, 2 min. 18 sec, ; circle, 3 min. 
43 sec. To starboard, half-circle, 2 min. 13 sec. ; circle, 4 min. 
30 sec, The weather was unfavourable. The force of the wind 
(from south-west), which was from five to six, had the effect of 
red © speed, ly, @ quaiterofaknot, In consequence 
of the state of the weather the runs at half power were postponed, 
and the Sultan returned to her anchorage at Spithead. hs the 
trial cannot be regarded as complete we shall refrain for the 
moment from comments to what we have already said on 
the subject of this 's performance, 


THE INSTITUTION OF CIVIL ENGINEERS. 
April 18th, 1871. 
Mr. CHARLES VIGNOLES, F.R.S., President, in the chair, 


Tue paper read was ‘‘On the Archimedean Screw Propeller, or 

or] of Maximum Work,” by Sir F. C. Knowles, Bart., M.A., 
-R. 

In considering the construction and action of the Griffiths’ 
screw propeller, the author of this memoir was struck by the 
fact that the blades worked in great part in the lateral streams of 
the water, and had no action in the dead water behind the stern- 
post, where power applied ought to be the most efficient. Again 
in the common screw propeller, at all points near the axis, the 
power was almost wholly employed in churning the water and in 
producing vibration by alternately lifting and depressing the stem, 
which no doubt induced Mr. Griffiths to limit the extent of his 
blades to points without that space. These considerations led to 
an endeavour to devise some form of blade which should be free 
from that imperfection, and yet on the whole possess the feathering 
property of the Griffiths screw. But no particular form presenting 
itself which on principle could be pronounced preferable to any 
other form, the author decided upon pr ding to an «& priori 
solution of the question; and assuming the existence of some best 
form, he was ultimately led to propose this problem, ‘“‘ What is the 
form of the surface of the screw propeller of which the ‘ work 








done’ is the greatest possible?’ The complete solution of this 
| problem was the subject of the paper, and the following was an 
| outline of the methods employed and of the results obtained. 

Referring the 7 eee surface to three rectangular co-ordinates 
x, y and z, one in the axis of rotation, the other two in the plane 
of rotation, the author first obtained a general expression for the 
total ‘ work done’ by the blade in propelling the ship, in the form 
of a double integral in terms of the co-ordinates x and y and of the 
partial differentials of = with respect to each of them, of the speed 
of rotation of the blade, and lastly of the speed of the ship. As 
this integral was to be a maximum for all points of the surface 
sought, it must be treated by the known methods of the calculus 
of variations. This done, an equation of condition was obtained, 
which, by the performance of the operations indicated by the 
symbols, led to an equation involving two factors, each factor 
being a partial differential equation between the three co-ordinates 
of the surface. The first of these being integrated gave for its 
solution the whole family of ordinary helices which were the sur- 
faces of least work. 

The second factor was the differential equation of the required 
surface, the treatment of which was given in the paper in extenso, 
It led at once, and very simply, to an equation analogous to that 
of the common helix( tan. 9=% =n “) viz., tan, 29 = cen 
From this it was at once deducible, that the surface of the blade 
at the axis cut the plane of rotation at an angle of 45 deg., while 
the common helix cut it at 90 deg., and therefore acted power- 
fully in the dead water to propel the ship, just where the common 
helix had no propulsive power. It was proposed to call this sur- 
face the hemi-helix, or hemi-angular helix. 

The paper then proceeded to determine the pressure of this 
blade upon the vessel in the direction of the keel, and thence the 
whole circumstances of the ship’s motion. It was found that there 
was what was called “aslip,” as in the case of the common 
helix. The author objected to this term, as involving a fallacious 
theory of the action of the screw—in effect a denial of the equality 
of action and reaction. In order fully to expose the fallacy, the 
motion of a ship impelled by the common helix as a case of 
variable motion in a resisting medium was investigated, and from 
the identity of the conditions and of their algebraical expressions 
it was proved what was called “slip” of the screw was neither 
more nor less than “‘ the ratio of the difference between the velo- 
city which the ship would have in a non-resisting medium and its 
actual terminal velocity in the water to the former velocity.” It 
was proposed, therefore, to substitute for this objectionable ex- 
pression the term “‘ ratio of resistance,” or ‘‘relative resistance,” 
as accurately representing the real phenomena, and measuring the 
efficiency of the given screw in propelling the given vessel. 

The author was thus further enabled to explain what had been 
called ‘‘ negative slip,” and to assign’its origin to the joint action 
of wind and steam, it being impossible in the case of steam alone. 

In the course of the discussion, objection was taken to the fun- 
damental principles enunciated in the paper ; although those prin- 
ciples used to be almost universally promulgated in mathematical 
treatises of reputed authority, and were commonly even now 
relied on as the basis of mathematical reasoning, by those whose 
investigations and experimental researches had not obliged them 
to detect their unsatisfactory character. Reference was made, in 
the first place, to what might be called the very foundation of the 
author's deductive' process—the proposition, that when a plane 
moved obliquely through a fluid at a given velocity the normal 
pressure on its surface was as the square of the sine of the angle 
of obliquity. In the second place, to the hypothesis that when 
the true law of pressure on a plane thus moving had been in any 
way determined, the local pressure on each unit of surface of a 
curved surface moving through a fluid could also be determined, 
by applying that law to the unit in virtue of the angle presented by 
its tangent plane to the line of motion. And, thirdly, to what 
appeared to be a misconception of the dynamical relations, or 
inherent conditions of the slip of the propeller. 





THE BRITANNIA IRONWORKS, MIDDLES- 
BOROUGH. 


WERE any proof required of the confidence felt in the prospects 
and the probable enormous expansion of the Cleveland rail trade, 
such a proof is ready to our hands in the projection of the works 
of the Britannia Iron Company, Limited, which are now rapidly 
approaching completion. An undertaking of such vast magnitude 
affords the surest evidence of the ae of this industry 
that could possibly be furnished, and it will go far to maintain the 
reputation of the North of England as the est rail-producing 
district in the world, Asa bold commercial enterprise the esta- 
blishment under notice must command our admiration. Probably 
never in the history of the iron trade has the enormous number of 
120 puddling furnaces been built at one time under one complete 
design. The works of the Britannia Iron Comp are situated in 
the marshes, between Ne 





y, 
rt and Messrs. Gjers, Mills, and Co.’s 
furnaces, and about one mile from Middlesbrough. The company 
intend at present to manufacture only iron rails and accessories, but 
the erection of steel rail mills is in contemplation. The plant now 
provided is capable of turning out from 1500 to 2000 tons per week, 
and when in full operation the works will employ about 1500 men. 
We shall proceed to notice briefly the principal features of these 
works, which,it may be observed, have a most imposing appearance, 
and will undoubtedly take rank as one of the most interesting 
establishments in this wonderful district. As we have stated, 
there are 120 puddling furnaces in process of erection. There are 
two 22in. forge trains worked b separate direct-acting steam 
engines, by which the use of gearing is entirely dispensed with. 
The diameter of the cylinder in both engines is 36in., with 4ft, Gin. 
stroke, the weight of the fly-wheel being 37 tons. Six 6-ton single- 
acting steam hammers are being erected, for which the anvil 
blocks weigh 42 tons each. In the centre of each forge train 
scissors-shears are fixed for cutting puddled bars as they come 
from the rolls, After the puddled are cut they will be made 
into piles for rolling into rails. These piles are afterwards to be 
heated in Siemens’ patent furnaces, twelve of which are being 
built for the p this being the first application of this inven- 
tion in the heating of rail piles. While’s patent blooming mill has 
been adopted, consisting of two pairs of horizontal and one vertical 
pair of rolls, the advantage of such an arrangement being that the 
pile only requires to go through the mill once. The rail mill is to 








be constructed on Brown's patent—an anges. | new principle. 
The train consists of a double set of 24in. rolls, which are so 
arranged that while the usual costly reversing gearing is abolished, 
the same results are obtained as in a reversing mill. In other 
words, the rail is rolled alternately backwards end forwards, and 
never passed over the rolls, The engine for working this mill is 
similar in construction to the forge engines. Every endeavour is 
being made to render this mill as perfect and t oroughly self- 
acting as possible. After being rolled the rail is trave by self- 
acting gear to the saws, and on being sawn, it is again traversed to 
the hot straightening plate. The rails are then finished in the 
usual way for transport, either by shipment—for which a special 
wharf is to be provided—or by rail The entire plant is of course 
arranged on the most modern principles, comprebending all the 
improvements which experience has suggested. All the fuel, pi 
iron, and fettling will be brought to tue ground on a high oo 
which, at an altitude of 10ft., traverses the whole line of the forge, 
the latter, we should observe, being arranged in the form of a 
parallelogram, with four lines of puddling furnaces. The material 
will then be tipped into bunkers, of which there are thirty-four. 
There will consequently be no obstructive traffic between the pud- 
dling furnaces, a clear space of 24ft: being preserved between each 
furnace. For the removal of ashes there are two lines of under- 
ground culverts. The ashes are raked into small wagons, which 
are run outside the works, and then elevated by means of « steam 
elevator and tipped into the railway wagons. With the same ob- 
ject of making the forge as roomy and free from obstruction a 
possible, all the steam and wator pipes lie in trenches underground’ 

he whole of the boilers attached to the puddling furnaces stand 
in two parallel lines; they are sixty in number, and are of vertical 
construction. A gangway running from end to end communicates 
between each, and affords access to the valves and other working 
parts. On a still higher level than the one to which we have al- 
luded the fuel for making gas is brought, and is tipped into another 
series of bunkers immediately over the gas producers, which are 
thirty-two in number, and combine the most recent improvements. 
From these the gas is passed into culverts partly above and partly 
underground, and distributed to the Siemens furnaces. Theabove 
is a description of the working plant, which is supplemented by 
extensive workshops, offices, nd other accessory buildings, in- 
cluding shops for roll-turning, smith-work, fitting, pattern making, 
&c. &c. The works were commenced in July last, and have thus 
occupied nine months in construction. It is expected that the 
forge for the production of puddled bars will be in operation in the 
course of a fortnight, but the manufacture of finished rails will 
not commence for three months. The contractors are—For the 
brickwork, Messrs, Potter and Wilson; for Siemens’ furnaces, 
Mr. B. D. Healey, of Glasgow ; for the boilers, Messrs. Cochrane. 
Grove, and Co., David Joy and Co., and Martin Samuelson and 
Co., of Hull; for the forge and mill engines, Messrs. Martin 
Samuelson and Co.; for the roll trains, Messrs. Claridge, North, 
and Co., of Bilston ; for the steam hammers, Messrs, Thwaites 
and Carbutt, of Bradford. For the principal tools the contractors 
are Messrs. Joshua Buckton and Co., Leeds; Berry and Co., 
Sowerby Bridge ; Wright Brothers, Walsall ; and Cowans, Shel- 
don, and Co., Carlisle. Mr. Wm. Hanson is managing director of 
the company, and the erection of the entire plant has taken place 
under the superintendence of Messrs. R. Howson and J. J. Thomas. 
The a and principal owner of these splendid works is the 
able and enterprising member for Banbury, Mr. Samuelson, pro- 
prietor of the Newport Ironworks, which have been successfully 
carried on for several years. Mr. W. G. Fossick, of No. 6, Lau- 
rence Pountney-hill, has been appointed the company's London 
agent. 





SEWAGE WORKS AT REDHILL. 

Tue works illustrated on page 268 are executed from the designs 
of Mr. Baldwin Latham, M. Inst. C.E., for the corporation of 
Reigate, and are situate on Earlswood Common. Irrigation 
seems to be the fashion in Surrey, as, indeed, we are 
glad to say, in many other places; therefore the people of 
Reigate are spending a large sum of money in erecting works on 
a sewage farm. The farm is supplied with the sewage in the 
usual way, and when it arrives at the jfilter-house it undergoes 
a process in a machine called an extractor, by which the matter 
becomes a solid mass, The extractor is the patent design of Mr. 
Latham, and was manufactured by Messrs. Burton, Sons, and 
Waller, Holland-street, Southwark. The general works are of 
the soundest kind and best workmanship. The cement is Port- 
land. The concrete is composed of one part cement, two a 
sand, and four parts broken stone. The filter-house in which the 
extractor is fixed isa neat light brick building, the arches, sills, and 
strings being of red brick, the floor being paved with brick, on 
edge laid on a bed of concrete Gin. in depth. The roof timbers are 
rough from the saw, and are of the following dimensions :—The 
tie beams, Yin. by 44in.; king posts, llin. by 44in.; queen posts, 9in. 
by 4}in.; struts, 44in. by 4jin.; purlins, Sin. by 7in.; wall plates, 
4in. by Gin. and 5in, by 4in.; and the common rafters, 44in. by 24in. 
Proper ventilators are fixed in the roof which are manipulated by 
means of cords and pulleys. The roof, is covered with duchess 
slates laid on jin. boarding, the whole finished with terra-cotta 
ridge tiles. The whole of the timber used is Memel. The extractor, 
as we said above, is an apparatus for preparing rr sewage 
for its application to land by filtration, removing the solid 
matter bs depositing it in the receptacles, where it can be treated 
and made into a portable manure. The apparatus is self-acting ; 
the power of the liquid sewage in motion is used so as to take out 
the solid matter, which is conveyed through the sewers as fast 
and continuously as it is conveyed to the apparatus. 

The sewage, immediately after passing from the main sewer 
through one of the inlets a, enters the extractor b, which filters 
it of all its grosser matter, then passes through the extractor c, 
which completely filters it. A sluice e being closed the filtered 
sewage flows into tank F, projected over the water-wheel. In the 
bottom of this tank, there is a valve worked from the platform 
above the water-wheel by a shaft and bevel gearing, to regulate the 
flow of sewage into the water-wheel which drives the extractors 
with the bevel gearing H, which is so arranged that the water- 
wheel shall make thirty revolutions per minute while the extrac- 
tors are making one revolution per minute. The solid sewage 
matter left behind in the extractors is delivered in the tank by 
these means :—The extractors are l5in. deep. In the boss of the 
extractors there are worms or screws working towards the centre 
between the extractors. There are six arms or spokes in each of 
the same depth as the extractors, the panels of which are filled 
up with gratings, and round all these are hollow peripheries about 
4in. deep. At the top of each of the arms in these peripheries are 
“tumbler cups” that receive the solid sewage deposited in the péri- 
pheries. These cups, as the extractors revolve, when they get to 
an angle of forty-five (see Figs. 1, 2, 3, 4, 5, 6, and 7 for details)— 
the centre of the extractors—‘‘tumble,” and throw their contents 
upon the gratings of the arms, which filter it, and deliver the solid 
matter into the large worms round the shaft of the extractors, and 
these again discharge it into the worm K, which carries it into 
the solid sewage. P QR show the arrangement for the delivering 
of the fluid sewage. 

The whole apparatus occupies but little space, is'in duplicate, and 
does its work eye There is no smell or nuisance created at 
the works, for the solid matters are extracted continuously and 
before putrefacti ; and the machines being self- 
acting the person in charge of the work can devote his time to the 
manufacture of solid sewage and attending to the irrigation of the 
farm. The apparatus, from its simplicity of construction, is not 
likely soon to get out of order, as will be seen from the illustra- 
tions, 
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ON RUMFORD’S SCIENTIFIC DISCOVERIES. 
By W. Mattiev Wittams, F.C.S. 
The following paper was recently read at the Royal 
Institution of Great Britain :— 


THE speaker ventured to assert that it would be difficult, or 
even impossible, to name any philosopher, statesman, and 
philanthropist of equal eminence to Benjamin Thompson, Count 
of Rumford, concerning whom so little is popularly known. This 
may be explained by the facts that his statesmanship and 
philanthropic efforts were chiefly exerted abroad, and that his 
philosophical researches resulted in scarcely anything admitting 
of attractive lecture table illustration, while the discoveries of so 
many of his contemporaries and immediate successors were most 
brilliant in this respect. 

The electrical machine, the voltaic battery, oxygen, hydrogen, 
chlorine, the metals of the alkalis, &c., by supplying lecture table 
experiments of such marvellous and previously unknown brilliancy, 
developed a new race of teachers—the popular experimen 
lecturers, to’ whom wefare mainly indebted for the popular 
diffusion of scientific knowledge during the present century, and 
the philosophers whose names are connected with the discovery of 
the materials which supplied these teachers with their favourite 
illustrations are oaheodie the best known to their pupils. 

The researches of Rumford are nevertheless especially worthy of 
general attention, as his subjects literally come home to all of us, 
the greater part of his life having been devoted to studying 
and applying the philosophy of common things; he may be, in 
fact, regarded above all others as the philosopher of common 
things, the science of feeding, clothing, warming, and sheltering of 
mankind having been his chief pursuit, as the following list of the 
subjects of his essays and researches will show. 

“ The Force of Fired Gunpowder ;” ‘‘Improvements in Field 
Artillery and Guns generally ;” ‘‘ Naval Architecture ;” ‘* Naval 
Signals (the essays on these two last-named subjects have not yet 
been published) ;” ‘‘The Transmission of Heat through Solids, 
Liquids, Gases, and Vacuo ;” “‘ The Relative Warmth of Different 
Materials used for Clothing ;’ ‘‘ The Quantities of Moisture ab- 
sorbed from the Atmosphere by Ditferent Materials used for 
Clothing ;” ‘‘ The Production of Air from Water ;” “‘ Photometry;” 
**Coloured Shadows ;” ‘‘The Harmony of Colours;” ‘The 
Chemical Properties which have been attributed to Light ;” ‘‘ The 
Weight or Ponderability ascribed to Heat ;” ‘“‘ The Suppression of 
Mendicity, and the Economical Clothing, Feeding, Housing, and 
Industrial Education of the Poor ;” ‘‘ The Philosophy and Practice 
of Cookery ;” ‘‘ The Nutritive Value of Different Kinds of Food;” 
**The Cultivation and Use of the Potato ;” ‘‘ The Construction of 
Stoves and Open Fireplaces ;” ‘‘ The Curing of Smoky Chimneys;” 
‘*The Organisation of Military Academies ;” ‘‘ General Military 
Organisation ;’ ‘*‘ The Education and the Civil Utilising of the 
Soldier ;’ ‘‘ The Economy of Fuel ;” ‘‘ The Construction of Kitchen 
Furnaces;” “Of Boilers;” ‘* Roasters;”.“* Saucepans;” “‘Stewpans;” 
“*Gridirons ;” ‘‘ Dripping-pans ;” ‘‘Ironing Stoves ;” ‘‘ Cottage 
Fireplaces ;” ‘‘ Steam Stoves ;” “‘ Limekilns ;” ‘‘ Ovens ;” ‘‘ Tea- 
kettles 7” ‘‘Steam Cooking Apparatus ;” ‘‘Dye-house Vats ;” 
** Distillers’ Coppers;” ‘‘ Drying-houses;” ‘‘ Laundries;” ‘‘ Lamps, 
Safety-valves, &c, ;” ‘‘The Preparation of Cheap Soups, Indian 
Puddings, Macaroni, Potato Salads, Potato Dumplings, Xc. ;” 
“The Internal Movements of the Particles of Heated Fluids ;” 
** The Final Cause of the Saltness of the Sea ;” “‘ The Influence of 
Water in Equalising Climate ;’ ‘“‘The Heating of Buildings by 
Steam ;’ ‘“‘The Boiling of Water and various Solutions by the 
Latent Heat of Steam ;” ‘‘The Salubrity of Warm Bathing (an 
essay advocating the introduction of the Turkish Bath) ;” ‘*The 
Pleasure of Eating, and the Means that may be employed for In- 
creasing it ;’ ‘The Tensile Strength of Different Substances ;” 
**The Suppression of Usury in Bavaria ;” ‘* The Improvement of 
the Breed of Horses and Horned Cattle in Bavaria;’ ‘The 
Relative Heating Power of Coal and Different Kinds of Wood ;” 
**The Source of Heat excited by Friction.” 

This list is mainly made up of practical subjects, on which 
Count Rumford did not merely write suggestive or speculative 
essays, but which he dealt with practically by carrying out 
successfully on a practical scale his suggestions and improvements, 
All his practical successes were effected by the application of 
scientific principles, Rumford’s method invariably fetas to set 
before himself the task to be performed, then to determine the 
philosophical principles involved, and, having done this, to apply 
these principles practically. Most of his purely philosophical 
investigations were suggested by demands thus practically created, 
or by phenomena observed in the course of his practical work. 

The great characteristic of Rumford’s whole career is that all 
his practical work was strictly philosophical, and most of his 
philosophical work was eminently and directly practical. 

When, for example, he was commissioned by the Elector of 
Bavaria to re-organise the Bavarian army, he studied the philosophy 
of — and made experiments upon the nutritive value of 
different kinds of food, in order that he might feed the men as 
well and as economically as possible. His improvements in stoves, 
kitchen utensils, &c., his numerous researches and essays on 
subjects connected with the general economy of the kitchen and 
preparation of food, are the results of his thorough and philo- 
sophical method of solving this very practical problem, The 
barrack requirements led him to study further the economy of fuel 
in the warming of dwellings, the construction of heating and 
ventilating apparatus, and of buildings generally. 

In order to determine the best material for the soldier's cloth- 
ing, he first idered the function of clothing, and determined 
that in winter it should act by resistingt the transmission of the 
animal heat to the cooler atmosphere, and thereby maintain the 
body at the temperature required ; that for this purpose a non- 
conductor or a bad conductor of heat is required. e relative 
conducting power of different clothing material being in his time 
unknown, he constructed a theoretical soldier in the form of a 
thermometer, which he could clothe with the materials to be 
tested. By heating this clothed ther ter, and allowing it to 
cool in an apartment of constant temperature, he obtained the 
following results :— 











Thermometer : cooled from 70 deg ae 

surrounded by Air -+. oe Te oe eng Raine | in 576 sec 
*” 16 grs. fine lint ” ” 1032 ,, 
ye »» cotton wool i ae 1046 ,, 
ae »» Sheep’s wool ae et 1118 ,, 
” » raw silk ”» ” 1284 ” 
” »» beaver’s fur on = 1296 ,, 
ae » cider down 1306 ,, 


” ” hare’s fur ” ” ” 

Finding that the raw silk only occupied one-fifty-fifth of the 
whole bulk of the outer bulb containing it, he calculated that if it 
were an absolute non-conductor it should, as compared with the 
envelope of air contained in the same space, only increase the 
resistance by ten seconds, but the experiment showed that it had 
above seventy times the effect. Therefore the resistance of the 
silk fibre cannot account for the result. Connecting this 
with his previous investigations on the convection of heat by 
liquids, Rumford inferred that air is a non-conductor of heat, that 
the fibres acted by enclosing the air between them, and preventing 
those convective movements by which alone it can carry heat away 
from a body in contact with it. He confirmed this explanation 
by a series of riments. He found that when the thermometer 
was surrounded by the same quantity of the above-named 
materials more closely twisted or woven, so as to leave less air 
space between the fibres, their power of resisting the passage of 
heat was diminished proportionately to the closeness of the 
weaving, or twisting, or packing. 

He thus not only solved his practical question of clothing, but 
made important discoveries respecting the laws of transmission of 
heat by gases, and further applied these to retaining heat in 
furnaces and buildings by means of cellular walls, or double walls 
and windows, 





The question of what is the best material for summer clothing 


was decided in like manner. He first considered how the body 
retains its temperature when exposed to direct summer sunshine 
in hot climates or otherwise, when a thermometer similarly exposed 
rises above blood heat. He concludéd that it is by the evapora- 
tion of the insensible perspiration. How, then, may clothing aid 
this? Evidently by its power of absorbing the aqueous bay 
Do clothing materials thus absorb vapour? If so, do they differ 
in their powers of absorption? 

To answer these questions he exposed the following substances, 
carefully cleaned, upon china plates for twenty-four hours, in a 
room that had for several months been dried by a German stove, 
its atmosphere having for six hours previous to the experiment 
been raised to 85 deg. Fah. After this exposure 1000 parts of each 
were weighed in the dry room; then this quantity was exposed for 
forty-eight hours in an uninhabited room and weighed again; then 
for seventy-two hours in a very damp cellar, The results were as 
follows :— 








— oe and communicated in these experiments except it be 

The italics and capitals are Count Rumford’s. As Dr. Tyndall 
says, ‘* Rumford in this memoir annihilates the material theory 
of heat. Nothing more powerful on the subject has since been 
written,” and “* ha anything more conclusive has since been 
adduced in the way of establishing that heat is what Rumford con- 
sidered it to be—‘ Motion.’ ” 

This memoir and the one immediately connected with it, “‘On 
the Weight or Ponderability ascribed to Heat,” and his investi- 
gations on the transmission of heat through gases and liquids, are 
perhaps the most important of Rumford’s purely philosophical 
works, and he is the father of the Royal Institution. who 
have followed the recent progress of physical science must admit 
that this Institution has been a dutiful child, and has worthily cul- 
tivated its patrimonial inheritance. 

Old-fashioned story-tellers were wont to conclude their discourse 
with a “moral.” This old fashion may be profitably followed 
in the present instance, when we remember that Benjamin Thomp- 
son began life in extreme poverty, was a poor teacher in a poor 
colonial village school, that step by step he rose to such honour 





| After 48 hours in| After 74 hoursin 

1000 Parts of | room, weighed | cellar, weighed 
Sheep's wool 1084 1163 
Beaver’s fur. .. «. 1072 1125 
Fur of Russian hare.. ee 1065 1115 
Eider down.. .. «2 «os 08 6 « 1067 1112 
site JRaw -. os oe oe oe oe | 1057 1107 
{ Ravellings of white taffety 1054 1103 
on Melint .. oo ve 1046 1102 
nen } Ravellings of fine linon .. 1044 1082 
Cotton wool... .. sc cc ce ce ce 1043 1089 
Silver wire—Ravellings of gold lace .. 1000 1000 





From these and other) experiments he concluded that light 
flannel is the best clothing for summer, and he strongly advocates 
its universal adoption. The soundness of his conclusion is con- 
firmed by the subsequent experience both of soldiers and sailors, 
and of cricketers, rowers, furnace-men, and all who are engaged 
in work that induces much perspiration. 

Count Rumford’s researches and inventions connected with his 
greatest subject, that of cookery, afford abundant examples of his 
—— of philosophy to practical affairs; but the extent of 
the subject forbids the citation of more than one small character- 
istic sample. After advocating the extended use of Indian corn, 
and giving general directions for its use, and particularly for the 
preparation and cooking of ‘‘Indian pudding,” including the 
scientific manipulation of the pudding bag, he concludes as 
follows :—‘‘ The pudding is to be eaten with a knife and fork, 
beginning at the circumference of the slice and approaching 
regularly towards the centre, each piece of pudding being taken 
up with the fork and dipped into the butter, or dipped in part only, 
as is commonly the case, before it is carried to the mouth.” 

“* Again, in his essay “‘ On the Pleasure of Eating and the Means 
that may be employed for increasing it,” after showing that the 
pleasure of eating is produced by bringing the surface of the food 
in contact with the surface of the tongue and the palate, and how 
a given quantity of food may have its contact surface increased, he 
says in apology for his subject, *‘ If a glutton can be made to gor- 
mandise two hours upon two ounces of meat, it is certainly better 
for him than to give himself an indigestion by eating 2 1b. in the 
same time.” 

As an example of his theoretical work his speculations on the 

ts of the mol of a heated fluid may be cited. He 
supposed the case of a coin or pebble at the bottom of an open vessel 
of water, and says, ‘‘ Asa ray ef light cannot fail to generate heat 
when and where it is stopped and absorbed, the rays which, enter- 
ing the water and passing through it, impinge against the small 
solid opaque body at the bottom of the vessel are there absorbed, 
and must necessarily generate a certain quantity of heat, a part 
of which will be communicated to those colder particles of water 
which repose on its surface.” 

He had already shown by a series of very simple and conclusive 
experiments that the particles of a fluid thus heated are set in 
visible motion, and he supposes the case of a molecule of water in 
contact with the coin, and having a diameter of , 554555 of an 
inch to move at the least rate of visible motion ;4; of an inch 
per second. Thus it will move through 10,000 times its own dia- 
meter in a second. Taking the aged velocity of a 9-pounder 
cannon ball, 4in. in diameter, at 1 t. per second, it passes through 
only 4800 diameters per second ; thus the relative velocity of the 
molecule of water is more than double that of the cannon 
ball, Such a molecule thus moving will come in contact with at 
least 600,000 others per second, to euch of which it will impart a 
portion of its heat and motion. Thus, every inequality of tem- 
perature induces violent molecular agitation, and Rumford asks 
whether animal life may not depend upon such motion, seein; 
that the organic apparatus is mainly fluid, or fluids contain 
between w and in channels, and that there is a continual in- 
ternal heating and external cooling due to respiration and surface 
evaporation and radiation, or in his own words : ‘‘ Do not respira- 
tion, digestion, and insensible perspiration all tend evidently (that 
is to say, according to our assumed principles with regard to the 
manner in which heat is propagated in fluids) to produce and to 
perpetuate this inequality of heat in the animal fluids? And do 
we not see what an immediate and powerful effect they have in in- 
creasing the intensity of the action of the powers of life ?” 

Intimately connected with this essay is another, which appears 
to be worthy of more attention than it has received, pete. ao 
connection with the modern growth of our knowledge of the 
transmission of light and heat in gases and liquids, and the con- 
version of one force into another. The title of this essay is ‘‘ An 
Inquiry Concerning the Chemical Properties that have been at- 
tributed to Light.” Rumford made a number of experiments 
upon compounds of goldand silver, by which he showed that thede- 
compositions usually attributed to light could all be effected in pre- 
cisely the same manner and degree by obscure heat, a temperature 
below the boiling point of water being sufficient when the salts 
were in aqueous solution, or a higher temperature when the dry 
salts were used. Also that clear solutions of chloride of gold or 
nitrate of silver are not decomposed by sunlight unless some body 
capable) of absorbing the light, and thereby converting it into 
heat, is imme: in them, He asks what is the temperature in- 
duced upon the absolute surface of such a light-absorbing body at 
the instant of absorption or conversion of light into heat. He 
thinks that it must far exceed that indicated by any form of 
thermometer, because the thermometer only shows the mean tem- 
perature of the whole mass of the contents of its bulb, and its 
absolute surface is perpetually parting with its oe conduction, 
radiation, and the convection of the surrounding medium. If the 
single molecule of water above referred to comes in contact with 
600,000 others in the course of a second, and communicates some of 
its heat to each, we cannot ascertain its initial maximum tempera- 
ture, and even this is below that of the surface of the coin or 
pebble from which it received its heat by contact. 

The time did not permit the speaker to develope these specula- 
tions and connect them with modern philosophy as intended, and 
he therefore passed on to Rumford’s celebrated experiments on 

“*The Source of Heat excited by Friction.” 

These experiments are so well known that it is unnecessary to 
repeat their details here. It will be remembered that after ss 
every precaution to insulate his apparatus from any communi- 
cation of heat from without, and ascertaining that the specific heat 
of {the borings was unchanged, Rumford found that the heat 
evolved by the friction of a blunt borer ge the inside of a 
metal cylinder was sufficient to boil 18°77 lb. of water in 24 hours, 
and to keep it boiling as long as the friction was sustained. His 
own conclusion is thus expressed : “ It is hardly n to add 
that anything which an insulated body, or system ‘of bodies, can 





mov 


continue to furnish without limitation cannot possibly be a ma-— 


terial substance ; and it appears to me extremely difficult, if not 
quite impossible, to form any distinct idea of anything capable of 





and disti , that when Bavaria was so sorely threatened that 
its sovereign was obliged to fly from Munich, full powers of tem- 
porary sovereignty were i in Rumford’s hands, and he wielded 
this power with complete success. He practically solved great 
social problems and achieved great social reforms, such as to this 
day, after a lapse of above seventy years, we all desire to see re- 
peated, and yet cannot achieve again. He abolished mendicity from 
a country where it prevailed to an almost unprecedented extent ; 
he succeeded in making the rogues and vagabonds of Bavaria pay 
all the expenses of their food, clothing, and lodging, and leave a 
handsome balance towards the maintenance of the police who ap- 
prehended them. He thus provided for the poor of an excessively 
pauperised country without any pvor’s rates. He was a great 
statesman, a practical soldier, the greatest of practical military re- 
formers, a skilful mechanic and engineer, and a successful philan- 
thropist, besides being a distinguished philosopher. All his success 
is clearly traceable to the fact that whatever he did, from the 
eating of a slice of pudding to the dictatorship of a nation, was 
done by rigidly obeying those principles of inductive reasoning 
which have led to the marvellous triumphs of modern science, 

If, therefore, you would make your son a successful soldier, a 
su lawyer, a successful statesman, successful in any busi- 
ness or profession whatever, you should give him a sound, practi- 
cal, scientific education ; let him learn how to observe and inves- 
tigate facts, to generalise them, and from such inductions to de- 
duce sound rules for practical conduct. 

Modern science affords the best, the highest, and the most 
useful school of intellectual. culture; the great business of the 
present day is to give to science that decided educational pre- 
cedence to which it is entitled, and the whole career of Benjamin 
Thompson, Count Rumford, affords a striking example of the 
kind of intellectual results we may expect to obtain when sound 
scientific knowledge and training are afforded to every human 
being—male and female, 








THE PRUSSIAN FIELD ARTILLERY.—No official report has yet 
been made, but we have it upon excellent authority that not a 
single gun broke during the late campaigns. There are some guns 
used up which had the Prussian system of obturation by ed 
ring placed in the wedge piece. There are a guns which 
have fired 300 rounds in one day, scoring actually above 8000 
rounds, and it is quite certain that with a war material of bronze 
the whole artillery would have been reduced to a perfectly useless 
state. In some of the guns at Berlin, out of service, pte are 
radial outburnings on the surface of the breech holes, but which 
could be repaired in a few days. The Saxonartillery, with Krupp’s 
wedge and Broadwell ring, stood perfectly, and remains quite fit 
for further service. The 24-pounders suffered most severely; in 
fact, these were the only weapons which, with heavy charges, 
sent their projectiles into Paris. The outburnings are considerable, 
as the oaleas bent, not being strong enough. It is only fair, 
however, to add that Mr. Krupp had always protested against 
this construction; and experience has now shown him to have been 
right. There is doubtless a —— going on between steel and 
bronze, but this controversy can be but superficial, for no intelli- 
gent artillerist would admit a return to the latter metal.—Standard. 

THE BIRMINGHAM GUN TRADE.— We extract the following from 
an address delivered by Mr. A. Wylie, president of the Birming- 
ham Gunmakers’ and Inventors’ Club, to the society on the 8th 
inst:—‘‘ There are circumstances connected with the gun 
manufacture that call for especial tact and vigilance in those who 
conduct it. First of all the trade, especially the military branch 
of it, is, in its nature, exceedingly spasmodic and i ; atone 
time utterly stagnant, at another in a perfect fever of activity. 
During the period of slackness men take to other branches, some- 
times to totally different pursuits. When the trade suddenly 
revives, and the transition is always sudden, these men return to 
their former but of course not so efficient as if they had 
remained in it along. This is one cause of the indifferent 
work that is always turned out when any sudden demand arises ; 
but it is not the —_ one. Some of the men who have given up 
the trade cannot or do not return to it, and their place is filled up 
by inferior hands ; and as the work must be done, and done, too, 
at weno: Fs gee a host of outsiders, attracted by the high rate of 
wages, which at such a time necessarily prevails, swarm into the 
trade, and although not in any way fitted for it, either by intelli- 
gence, education, or mechanical training, their services cannot well 
be dispensed with, and they soon come to know it, and have a 
peculiar weakness for showing their independence. Now, for a 
master or manager of a gun factory to be able to deal with this 
unruly element requires great firmness, great tact, and not a little 
diplomacy ; in short, a considerable knowledge of human nature, 
and particularly of that not very high phase of it with which he 
has todo. Iam sorry to say that the difficulties are not wholly 
confined to this class of workmen, for even among the cleverest 
and best in the trade there are not a few who, owing to intempe- 
rate habits, or to an exaggerated sense of their own apr 
give quite as much trouble as the most uncouth wielder of the 
chisel or file. When the inevitable collapse comes, when the work 
falls off, to remain perhaps ina stagnant condition for years to 
come, the difficult problem presents itself, how, whilst keep- 
ing production to the lowest point, to maintain the skeleton of a 
nt ready to be expanded at a moment's 

ition. In truth, the manager of an 
efficient factory has then to do on a small scale what the Govern- 
ment of the country has to do, or what, at least, it ought to do, 
with its Wy dene It would be easy to enlarge on 
this, but I I have said enough to indicate that the manu- 
facture of arms is no mean handicraft, that it requires in those 
whose part it isto conduct it good taste, varied knowl and 
intellectual and moral qualifications of a high order. To bri 
about results which are only to be arrived at by a closer union 
among the active members of the trade is the principal object of 
the Gunmakers’ and Inventors’ Club, which has recently been 
established, and of which this may considered as the first 


general . This society meets weekly, but, taking into ac- 
count the ments of its members, who are, for the most part, 
actively employed in the trade, the majority being foremen or 


managers of factories, it has been judged proper, from the present 
at least, to restrict the formal ing of paj palace toad 
month, the intervening days being devoted to the discussion of 
these and of such other practical questions as may from time to 
time _— re deen, the 3 oe ve but little 

a eir we not expect anything very 
striking or original from the pers ; but we do e: rape Ps 
from the discussions, fi and informal, and hope thereby to 


fix and render more generally available some of the scattered 
knowledge which is now confined to holes and corners of the trade.” 
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RAILWAY MATTERS. 


_ THE Recife and San Francisco Pernambuco Company have re- 
lieved Mr. Bellamy, their secretary of his duties, presented him 
with a life annuity of £350 a year, and elected him to a seat on 
the board. 

‘THE traffic returns on the North Metropolitan tramways, four 
miles in length, for the week ending the 15th inst., amounted, for 
the conveyance of 76,525 passengers, to £698, being at the rate of 
£174 10s. per mile. 

A REGULAR and speedy communication for passengers and goods 
between Capetown and the diamond fields has been successfully 
established over the Cape railway by the Inland Transport Com- 
pany, which has increased the revenue of the company. 


THE householder of ahouse on the north side of Camden-square 
on Tuesday obtained a verdict in the Sheriff's Court for damages 
of £130 against the Midland Company, for injury done to his 
house by the vibration from passing trains, and from a near cutting 
on the railway. 

Owine to the increased traffic on the line the St. Andrew’s 
Company have found it necessary to add to the accommodation of 
the St. Andrew’s station. A new siding has already been made 
for the coal and mineral traffic ; the other additions contemplated 
will be finished, it is expected, in the course of a month or two. 

JOHN MANN, a servant in the employment of the Caledonian 
Railway Company, died at his house, Motherwell, on the morning 
of the 12th inst. He was the first locomotive engine-driver in 
Scotland, having come from the North of land to drive the first 
engine on the old Monkland and Kirkintilloch Railway about 
thirty-seven years ago. It is further said that he was the oldest 
driver in the world. 

THE quantity of coal carried to London by the Great Northern 
Railway in the first quarter of this year was 286,705 tons,jas com- 
pared with 285,317 tons in the corresponding period of 1870; by 
the Midland, 317,056 tons, against 239,020 tons ; by the London 
and North-Western, 216,192 tons, against 235,748 tons; by the 
Great Eastern, 158,376 tons, against 132,323 tons; and by the 
Great Western, 124,299 tons, against 119,551 tons. 


TuE Duke of Sutherland's railway, extending northwards from 
Golspie to Helmsdale—a distance of sixteen miles— will be opened 
for traffic about the 1st of May, and the directors have recently 
entered into negotiations with his Grace for the working of the 
line, by which the Highland Railway Company, under the power 
of the duke’s Act of 1870, are prepared to work and maintain the 
line for 2s. per train mile for two trains each way daily, whether 
such trains run or not, and for 1s. 10d. per train mile for all trains 
run beyond two trains each way daily. 


THE exportation of fresh fruit and vegetables from Naples has 
of late become a matter of considerable importance, and a large 
quantity is despatched weekly by rail, not only for the north of 
Italy, but also for Vienna, and even St. Petersburg. The green 
stuff, such as cabbage, cauliflowers, spinach, &c., is chiefly pro- 
duced in the neighbourhood of Castellamare, while the other vege- 
tables are brought from Messina, Palermo, and Sorrento. The 
fresh fruit is almost entirely furnished by the province of Naples, 
and the dried fruit from Calabria and Salerno, 


Tue Launceston and Western Railway, the first railway ever 
constructed in Tasmania, was formally opened by his Excellency 
the Governor in February. Two trains s containing the 
Governor, Mrs. Du Cane, the members of the Ministry, members 
of Parliament, civic representatives, and a large number of share- 
holders. A grand banquet was held at Launceston in the even- 
ing. The line is forty-three miles in length ; it connects Laun- 
ceston with the rich agricultural disttict of Deloraine, and its 
whole cost is £450,000. 

Mr. J. V. Lee, civil engineer, of Macclesfield, was injured in 
the accident at Miles Platting station, in September, 1865, and 
was induced in October, 1868, by the Lancashire and Yorkshire 
Railway Company’s traffic manager, Mr. Blackmore, to accept 
£400 and his medical expenses in full discharge of his claims for 
compensation, giving a receipt accordingly. Subsequently his 
injuries seem more serious than was anticipated, and he on 
Wednese “y came before the Lords Justices of Appeal in prosecu- 
tion of a further claim for £3000. The bill was dismissed with 
costs ; but both Lord Justice James and Lord Justice Mellish 
concurred in the opinion that the plaintiff had a complete remedy 
in law, his receipt to the contrary notwithstanding. 

TuE chairman of the City of Glasgow Union states that from 
Pollock Junction to the junction with the Coatbridge Railway the 
through line is being used for goods and mineral traffic. From 
the latter junction into the College station the North British 
Railway passengers from Coatbridge are being taken, while by the 


branch into Dunlop-street a great proportion of the rs of 
the Glasgow and South-Western | met are now ine outed 


into the very heart of the city. He is satisfied that all who have 
passed along the line are of one opinion as to the substantial nature 
of the works, and as to the great and ever increasing benefits 
which those works will confer on the inkabitants of Glasgow. At 
present the di rs are endeavouring to arrange a system of 
omnibus trains which will run at short intervals along the main 
line, and they expect that a large traffic will soon be developed. 


_ THERE now . pee be a fair prospect of a railway being formed 
in the district of Lauderdale. This district—one of the finest in 
the South of Scotland— has long suffered great disadvantage from 
being entirely without the means of railway communication. This 
has n felt all the more acutely because it was formerly the 
main route from Edinburgh to Kelso and Coldstream and the 
North-east of England. Variousattempts, during the last twenty 
years, to supply the want have hitherto failed, but the inhabitants 
are now roused to decisive action, and they have already sub- 
scribed a considerable sum for this purpose. _ The line will extend 
from the town of Landau to Fontainhall station on the North 
British Railway, a distance of about ten and a-quarter miles. 
The gradients, with the exception of ashort length between Cortle- 
oe Rng Eastertown, are very good. As the land on which 
the line is to pass is not of great agricultural value, it is expected 
that the outlay for its construction will not exceed £40,000. 

, As a foot-wormer debate may be again in store for us this ses- 
sion it may be convenient to consider how they manage these 
things abroad. Therailway line from Vienna to Oderberg—the 
Emperor-Ferdinand-Northern-Railway—has made a new arrange- 
ment for heating its passenger trains by steam. The steam is 
produced in the engine and circulated by means of 4in. iron tubes 
running through all the carriages. The pi nearest the engine 
are only 1jin. wide, passing underneath the engine and tender 
into the 4in. carriage pipes. e connection from carriage to car- 
riage is kept up by telescopic metal tubes with self-acting valves 
attached to them, by which the condensed water escapes. _First- 
class carriages have two pipes for heating them, with slides 
inside to shut out the steam in one or both, as agreecble 
to the gr ge? Second-class carriages have only one 
pipe with the slide outside, leaving the regulation of the 
temperature to the guard. Tne atmosphere in the carriages may 
thus be kept up at any desired temperature. The apparatus 
was tested the other day on a portion of the line from Vienna 
to Lundenburg, and has given entire satisfaction. The tempera- 
ture outside was 39 deg., while a sharp north wind was blowing. 
Inside it was —_ up on the way to Lundenburg at 100 deg., and 
on the way back at 66 ile without the slightest difficulty or 
any perceptible change on the road. Such institutions are intro- 
duced abroad under the tender care of a paternal Government. 
We do not wish to have our temperature raised to quite so tropica 
® point as in Austria, but the example being set us, perhaps 
we may follow it next year, at least so far as to have fout-warmers 
provided for railway travellers during the cold season,— Pall Mall 








NOTES AND MEMORANDA. 


Dr. FRESENIUS has accidentally discovered that the crystallised 
carbonate of soda of commerce frequently contains an eee 
uantity of arseniate and arsenite of soda, proving beyond a doubt 
that the sulphuric acid used for transforming the salt into sulphate 
of soda is frequently contaminated with arsenic. These arsenical 
impurities have their origin in the sulphurous pyrites, which 
almost invariably contain arsenic in greater or less quantities. The 
reagents which detected the presence of the arsenic admixtures 
were not of great delicacy, and the quantity detected, though not 
great, was still sufficient to affect the purity of chemical and 
medicinal preparations. 

Ir is known that, not long since, the cable between Lisbon and 
Gibraltar was disabled. After considerable labour it was grappled, 
on February 11th, in 500 fathoms water. It is supposed that, at 
that depth. the ocean is generally at rest, and that there are no 
currents below 200ft. or 300ft. from the surface. When brought 
to the deck of the repair ship, however, there appeared on the 
cable most evident indications of chafing of very heavy character. 
It is said that this is the only case of abrasion at such a depth 
known, and it is important to those who study the grography of 
the seas, inasmuch as the chafe of the cable appears to indicate 
the existence of a powerful ocean current, at a depth of J00Uft., 
along the Spanish or Portuguese coast. 

An Englishman’s risk of dying by strangulation is six times as 
great as of being killed ona railway, whether by his own careless- 
ness or by an accident. If his own carelessness be excluded from 
the estimate, his risk of death by hanging is 130 times as great. 
Ninety-nine times as many people die of cancer in England as are 
killed on railways. Excluding, as before, the element of careless- 
ness, 2165 persons will die of cancer to one killed on a railway. 
In England during five years, 333 accidents occurred, 200 from col- 
lision, seventy-seven from getting off the line, thirty-six from 
damage to machinery, and twenty from other causes. For four- 
teen years, from 1855 to 1869, one person was killed in every 
7,161,301 transported. In Prussia, one is killed in 24,411,488, and 
one is injured in 3,892,998. The statistics of stage coaches in 
France, covering a period of ten years, show that one passenger in 
355,463 is killed, and one in 29,871 is injured. 

LETTERS patent have been obtained in this country by Mr. C. 
Campbell, of Buffalo, U.S., for an improvement in the manufac- 
ture of parchment vaper. It consists in passing the paper 
through asolution of alum and thoroughly drying it previous to 
its immersion in undiluted acid, thus preventing any undue action 
of the corrosive principle of the vitriol. The patentee also claims 
as part of his invention the treatment of the paper with acid 
during its manufacture, by allowing the web after passing the 

ing rollers, and with or without previous immersion in the 
solution of alum, to dip into a tub containing the acid, and then 
into a vat of water. The paper is afterwards passed through an 
alkaline bath, being subsequently treated with water to remove 
the acid. According to the inventor, written and printed paper 
may undergo this improved process without materially affecting 
the clearness and distinctness of the letters. Mr, Campbell is 
thereby enabled to use cial sulphuric acid in an undiluted 
state and cold. 

THE value of plumbago or graphite depends on itsamount of car- 
bon. In order to ascertain this, the latest, simplest, and best 
method is to dry the pulverised graphite at a temperature of some 
350 deg. Fah., and then place it in a tube four or five inches long 
and half an inch wide, made of hard glass, and closed at one end. 
To this is added about twenty times as much well-dried oxide of 
lead, and the whole is well mixed. The tube is then first weighed, 
and afterwards heated before the blowpipe till the contents are 
completely fused and no longer evolve gases. After this operation, 
which does not last longer than ten minutes (if the quantity is not 
too large), the tube is allowed to cool, and its weight is again as- 
certained. The loss in weight is carbonic acid, the oxygen of 
which has been taken from the lead oxide ; while the carbon is all 
that there was in the plumbago. For every twenty-eight parts of 
loss there must have been twelve of carbon. In general, it is 
sufficient to take from one to two grammes of plumbago, and from 
twenty to forty of oxide of lead. 

To test thegenuinenessof silver plating on metals, a cold saturated 
solution of bichromate of potash in nitric acid is applied with a 
glass rod to the cleaned (with strong alcohol) metallic surface, and 
immediately washed off with cold water. Ifpuresilverbe present 
there will appear clearly a blood-red coloured mark (chromate of 
silver). Upon German silver the test liquid appears brown, but after 
washing with water the blood-red coloured mark does not appear ; 
the so-called Britannia metal is coloured black; on platinum no 
action is visible; metallic surfaces coated with an amalgam of 
mercury yield a reddish speck, which, however, is entirely washed 
off by water ; on lead and bismuth the test liquid forms a yellow 
coloured precipitate ; zinc and tin are both strongly acted upon by 
this test liquid, which, as regards the former metal, is entirely re- 
moved by water, while, as regards the latter, the test liquid is 
coloured brownish, and addition of water produces a yellow preci- 
pitate, which somewhat adheres to the tin. 

Tue total production of bitumi coal in the United States 
country, in 1870, amounted to fully 18,000,000 tons. The New 
York Tribune says the bituminous trade bids fair to eclipse the 
anthracite in a few years. The latter amounted last year — as far 
as reported in Pennsylvania—to only 16,859,505 tons. In Boston, 
in 1870, the anthracite trade fell off 36,400 tons, while the bitumi- 
nous increased 49,600 tons. During the past year, the Baltimore 
and Ohio Railroad, with the Chesapeake and Ohio Canal, brought 
to market 1,717,075 tons of Cumberland coal, a decrease of 165,000 
tons. The Huntingdon and Broad Top Railroad transported 
313,822 tons, a decrease of 46,850 tons. The Tyrone and Clear- 
field branch of the Pennsylvania Central carried 345,000 tons of 
the Phenix Vein, while the Allegheny Mountain mines shipped 
90,000 tons, mostly for local consumption. The Blossburgh and 
the Towanda mines, which largely supply New York State and the 
Lake region, supplied, as far as can ascertained, 500,000 tons. 
Thus, the total consumption of bituminous coal, for iron, steam, 
and domestic uses, on the seaboard north of Cape Henry, aggregated 
3,000,000 tons. In addition, the gas coals of Western Pennsylvania 
and Virginia gave 1,500,000 tons, of which one-half was brought 
eastw: by the Pennsylvania Central. The statistics of the 
western bituminous trade are only approximate. It is an authen- 
ticated fact that Pittsburgh, besides consuming lozally 600,000 tons, 
shipped 2,000,000 tons down the Ohio at 2 dols. each; yet so in- 
adequate was the supply that it commanded 8 dols. a ton at Mem- 
phis. Cleveland received for its own,consumption and for trans- 
portation on the lakes, we 1,000,000 tons, by the Cleveland 
and Pittsburgh, and the Cleve and and Mahoning railroads. The 
Great West and North-West, taking the statistics of the ‘‘ Pan- 
handle” and the Pittsburgh, Fort Wayne, and Chicago railroads, 
consumed an additional 2,000,000 tons. As near as can be ascer- 
tained, the Indiana, Illinois, Michigan, and Kentucky mines 
yielded nearly 4,000,000 tons; and to these are to be added the 

roductions of the vicinity of Richmond, Va., of Alabama and 

‘ennessee. In view of this great and increasing production, the 
strikes of the anthracite miners will yearly become of less practical 
value. A silent revolution is at work in the coal trade. Balti- 
more seems to be losing supremacy on the seaboard once held by 
the Cumberland coal, owing to the valuable tracts opened up in 
Clear county, Pa., during the last three years ; but by the comple- 
tion of the Cumberland Valley Railroad to the Pot river, 
Baltimore retaliates by a sharp competition in the iron manufac- 

ions of Central Pennsylvania. And while Philadelphia 

enjoys the benefits which Baltimore had by her Cumberland, this 

city, in turn, will lose command of hae? coal trade by the com- 

letion of the Pittsburgh and Connelsville Railroad, opening up to 

timore and the the rich coals of the Youghiog- 

heny Valley. The psn 9 year p to make some other im- 
portant changes in the coal trade. 
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MISCELLANEA. 

Tue Saltaire Fine Art Exhibition has been a great success. 

THE average price per lb. of salmon in London last year was 
1s, 1}d., against 1s. 5d. in the previous year. 

THE men employed at the Bedminster Collieries, near Bristol, 
struck for an advance of wages on Tuesday morning. 

Ir is said that there is only one church bell in Charleston, S.C., 
all the rest having been melted during the war for cannon. 

AMERICAN cotton seed is now being exported to England (says 
an American paper) to have extracted from it first quality “olive 
oil.” 

THE Standard says that Mr. Reed, the late Chief Constructor 
of the British Navy, has just received and accepted an official in- 
vitation to visit the dockyards and arsenals of Russia. 

THE Master of the Rolls has removed Mr. H. T. Edwards, the 
liquidator of the Tavistock Ironworks Company, and instituted 
Mr. John Bayley, of Plymouth, one of the largest creditors, 


Dr. Hooker, the Director of the Botanical Gardens at Kew, 
with Mr. R. Bale, one of the gardeners at Kew, has left England 
for Morocco. His purpose is to collect the plants of the compara- 
tively unexplored country. 

Ir is proposed to use the £125,000 left over from the cotton 
famine relief fund, at Manchester, in providing one or more hos- 
pitals or dispensaries for the benefit of the working people in the 
cotton manufacturing districts, 

THERE is a plant in New Granada which, if our inkmakers could 
only grow in sufficient quantity in this country would be a fortune 
to them. The plant in question (Coriaria thymifolia) is commonly 
known asthe ink plant, and it is simply the juice that is used 
without any preparation. 

THE committee having charge of the Leeds Bridge improvement 
has decided to recommend the town council, at a meeting to be 
held on Monday next, to accept the tender of Mr. David Nichols, 
of Leeds, to construct the new bridge according to the plans and 
specifications, for the sum of £15,319 6s, 

Tue defacement of the Thames Embankment wall by the loading 
of coal and coke over it by the City Gasworks is something 
painful to see. It is to be hoped that this abuse of a noble work 
will soon be put an end to by the removal of these works, but at 
present there is no symptom of such removal. 

Tue following appointments were made on Saturday at the 
Admiralty :—James Bannerman, engineer to the Nankin, addi- 
tional, for service in the Coquette ; William Brenner, engineer 
to the Indus, additional, for service in the Vigilant ; and James 
Plowright, engineer to the Pembroke, additional, for service in 
the Lively. 

A SPIRITED movement is rising amongst the metropolitan rate- 
payers against the enclosure by the Crown of any portion of the 
Thames Embankment. It is also proposed to substitute a hand- 
some railing for the unsightly wall which now disfigures the 
Westminster end of the new road in front of Montague House and 
the neighbouring residences, 

We (the Birmingham Daily Post) understand that a gentleman 
of this town, desirous of promoting the intellectual culture and 
enjoyment of the inhabitants, has given a sum of £3000 as a 
nucleus of a fund for investmeut for the purchase of pictures to be 
publicly exhibited in Birmingham. A trust has been created, the 
details of which wiil be made known immediately. 

During the last quarter the additions to the list of members of 
all classes to the Institution of Civil Eagineers have been 151, 
while the casualties have been 41, showing an effective increase of 
110. The numbers on the list on the 5th inst. were 16 honorary 
members, 724 bers, LOSL iates, and 204 students, making 
a total of 1905, as against 1547 at the same date last year. 

Mr, WELLS, an American aérial engineer, who was employed 
for three months by the French Provisional Government in the 
construction of balloons during the siege of Paris, has gone to 
Constantinople to tender his services to the Porte. He pro- 
fesses to have perfected an invention for aerial steering which will 
render balloons available for the taking of observations and the 
carriage of dispatches, or even of smali bodies of troops. 

Great exertions are being made in the Channel Islands to ren- 
der successful the forthcoming exhibition to be held in Jersey in 
June next. The exhibition will be held in Victoria College and 
the grounds adjoining. Whilst the products of the Channel 
Islands will be the most prominent feature, the exhibition will 
not be confined to them, but will be open to English competitors, 
of whom many have already signified their intention to be repre- 
sented. In addition to specimens of the island's industry of al 
kinds, there will also be a grand display of the cattle for which 
they are so justly celebrated. 

Dr. FRANKLAND has published the result of an inquiry into the 
position which England occupies in chemical research. It is 
instructive. In 1866, 1273 papers on new discoveries were pub- 
lished by 805 chemists, 1°58 paper being thus the average produce 
of each investigator, Of these, Germany contributed 777 papers, 
by 445 authors; France 245 papers, by 170 authors; and England 
127 papers, by 97 authors, or 1°31 paper to each. Dr. Frankland 
refers this to, first, the want of suitable buildings and apparatus 
fur the prosecution of investigations; secondly, the non-recognition 
of experimental research by auy of our universities. 

AmoneGst the mineral productions which are so abundant in 
China may be mentioned the occurrence of gold in the beds of 
several rivers. It is found chiefly associated with iron pyrites. 
Beyond the most simple process of washing, the Chinese are 
ignorant of any other mode of extracting this metal. Silver is 
found in large quantities, and its extraction from‘ the ore is an 
imperial monopoly. Tin is found in the south-west provinces, and 
zinc is produced in Canton. Copper is extremely abundant in 
China, Malachite and azurite are obtained in many places. With 
regard to the manufacture and the smelting of iron ores, the 
processes in use in China are identical with those in use in other 
countries, The best steel is produced from a magnetic oxide of 
iron, 

Tue second annual dinner of the Amateur Mechanical Society 
took place on Thursday, the 13th inst., at Willis’s Rooms, The 
party assembled shortly after three o'clock, and were agreeably 
occupied from that time till the dinner hour (five p.m.) in the 
examination of various specimens of work, furnished by the mem- 
bers, which were far more numerous and of a much higher 
character than those shown on former occasions, After dinner 
some time was lin di ing the affairs of the society, 
the main result arrived at being the appointment of a council of 
management whose office it will be to take the entire control. The 
whole affair was of a thoroughly business-like character, and all 
present appeared fully satisfied with the progress that had been 
made during the past year. 

WE understand that at the State opening of the London Inter- 
national Exhibition of 1871 on the 1st of M. y the chief municipal 
authority of each city and town of the United Kingdom, the 
chairmen of chambers of ce, the masters of City companies, 
the council of the Society of Arts, the council of the Royal Hor- 
ticultural Society, the official staff reporters for the Exhibition, 
and members of committees will be invited to take part in the 

y and to inspect the fine art and industrial galleries ; 
after which the exhibition of musical art will take in the Royal 
Albert Hall under the general direction of Sir Michael Costa, when 
will be performed achorale representing Italian music, composed and 
conducted by Chevalier Piusuti ; a m, representing French 
music, composed and conducted by M. Gounod ; an overture, re- 
presenting German music, composed by Dr. F. Hiller ; a cantata, 
representing British music, com and conducted by Mr. 
Arthur Sullivan ; and ‘God save the Queen” by the chorus and 
audience. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


536. Rosert Grirritas and Watter James Grirritus, Rhual Issa, near 
Mold, Flintshire, ‘‘ Improvements in screw propellers.”—28(h February, 


ok 

625. Jonny Downes, Handsworth, Staffordshire, ‘‘ Improvements in 
metallic hoops or bands for baling cotton and for other like purposes.” 
—Oth March, 1871. 

672. Freperic Howorta Epwarovs, Cambridge-street, Newcastle-on- 
Tyne, ‘‘Improvements in the prevention of smoke from closed 
furnaces.” ' 

678. Epwarp Botton, Cumberland-street, Hull, ‘Improvements in 
apparatus for manufacturing oil cakes.”—14th March, 1871. 

681. Josepa Know.es BroapBent, Manchester, ‘‘ Improvements in 
instruments or gauges for measuring and indicating the pressure and 
vacuum or differences of pressure and the draughts or blasts of fluids.” 
~—Partly a communication from Bernhard August Schiiffer and Chris- 
tian Friedrich Budenberg, Buckau, near Magdeburg, Prussia.—15th 
Mareh, 1871. 

707. Henry Kesterton, Star Works, Heneage-street, Birmingham, 
“Improvements in casting hollow ingots, and in apparatus to be 
employed therein.”—16th March, 1871. 

715. Basuiey Britten, Red Hill, Surrey, “ Improvements in artillery 
and projectiles to be used therewith.”—17th March, 1871. 

737. Joun Biviincton Boorn, Preston, Lancashire, ‘‘ Improvements in 
machinery or apparatus for preparing, spinning, doubling, and winding 
fibrous materials, part of which improvements are also applicable to 
spindles and vertical or inclined shafts of all descriptions.”—Partly a 
communication from George Draper and William F. Draper, Hopedale, 
Massachusetts, U.S. 

739. Cant Lupwia PraGcer, Treventon-street, Notting-hill, London, 
*{Improvements in railway brakes and apparatus for applying the same 
to prevent accidents on railways.”—18th March, 1871. 

745. Henry Pout, Yalding, Kent, “A new material to be used for pro- 
tecting and preserving wood, metal, stone, and other materials, also to 
used in the manufacture of cement and for similar purposes.”—A com- 
munication from Jesse Gouldsmith Rolls, D'Urban, Port Natal, South 
Africa. 

755. WittiaM Ropert Lake, Southampt g8, London, ‘“ Im- 
provements in breech-loading fire-arms.”—A communication from 

illiam Castle Dodge and Philip Tell Dodge, Washington, Columbia, 
U.8.—20th March, 1871. 

774. Water Bonp and Josern Foster, Preston, Lancashire, “ Improve- 
ments in printing machines.”—22nd March, 1871. 

792. James Nicno.as Dovetass, Dulwich, Surrey, ‘‘ Improvements in 
lighthouse and other lamps.”—-23rd March, 1871. 

850. MatrHew Avoustus Sout, Cross-street, Finsbury-square, London, 
‘A new or improved independent t for clocks, chrono- 
meters, and tel A from C. Otto Gehrokens, 
Hamburgh, Germany. 

852. Davip Joun Duytop, Port Glasgow, Renfrewshire, N.B., ‘‘ Im- 
provements in governing apparatus for screw propeller engines.” 

854. Epwin Lumpy, Halifax, Yorkshire, ‘‘ Improvements in boilers for 
heating water for warming buildings and other like uses.” 

856, Witt1amM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
process of and apparatus for manufacturing, clarifying, and decolorising 
syrups and sugars.”—A communication from Henry Dundas Gloag, 
Brisbane, Queensland. 

858. Joun Forprep, Blackheath, Kent, “An improved mode of and 
apparatus for refining paraffin and spermaceti.”—30th March, 1871. 

860. Sir Thomas Georce AvGcustus Parkyns, Gloucester-square, Hyde 
Park, London, “ Improvements inthe construction of bridges, viaducts, 
girders, and other structures of like character.” 

862. JoserpH Mosecey, Manchester, ‘‘ Improvements in the construction 
of wheels for carriages and other vehicles.” 

864. SamueL Webs Tuomas, The Rectory, Southsea, Sussex, ‘ Improve- 
ments in bicycles.” 

866. Jonny Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in the manufacture of iron and steel, and in the re-working of 
old iron and steel.”—A communication from Charles Motier Nes, York, 
Pennsylvania, U.8, 

868. FrepERIcK WILKINSON, Manchester, ‘‘ Improvements in applying 
tubes of paper or other material to spindles of mules and other spinning 
or doubling machines, and in machinery or apparatus connected there- 
with.”—31st March, 1871. 

870. EpwarpD Fie.p, Chandos-chambers, Adelphi, Westminster, ‘“ An 
improved method of preventing or counteracting incrustation in steam 
boilers or apparatus for imparting heat to liquids.” 

872. Francis Montaove Sims and SAMUEL HaNnsaRD YOcCKNEY, Queen’s- 
— Westminster, ‘‘ Improvements in railway and other sig- 
nalling.” 

874. Isaac Watt Bouton, Ashton-under-Lyno, Lancashire, ‘* Improve- 
ments in boilers for generating steam.” 

876. James ,Rock, Hastings, Sussex, ‘‘ Improved means of and apparatus 
for desiccating and refrigerating substances and liquids, and in pre- 
venting the escape of noxious or useful vapours from various manu- 
facturing processes.”--1st April, 1871. 

878. Martin Curistorrers, Hanover, Prussia, ‘‘ A newly invented knit- 

~~ machine for stockings and other knitted fabrics.” 

884. Robert Brypon and Jonn Dixon Kenpai, Whitehaven, Cumber- 
land, ‘‘ Improvements in signal indicators or mechanism for mines and 
other purposes.” 

886. WiLt1amM Tuomson, Normanton, Yorkshire, and ANDREW MACREDIE, 
Sheffield, ‘‘ Improvements in casting ingots for cranked axles and other 
similar irregular forms in steel, and in moulds and apparatus to be 
ee in such manufacture,” 

888. JoserH Wuitino, Hitchin, Herts, “An improved hoe for hoeing 
corn, turnips, and other crops.”—3rd April, 1871. 

892. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in sugar-cane mills.”—A communication from George La Fayette 
Squier and Henry Clay Squier, Buffalo, Eric, New York, U.S. 

894. Thomas KNowLes, Blackburn, Lancashire, “ Improvements in ma- 
chinery to be employed for sizing yarn.” 

806. Ronerr TitLey, Birmingham, “Improvements in the fittings or 
mechanism for actuating, adjusting, and fixing louvre blinds, and 
louvres for various purposes.”-—4th April, 1871. 
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Invention Protected ‘for Six Months on the Deposits of 
Complete Specification. 


956. BexvaMin Josern BARNARD MILLS, Southampton-buildings, London, 
“Improvements in the preparation of juices of meat or other articles 
of food or remedial agents.”—A communication from Mann Satter- 
white Valentine, Richmond, Virginia, U.8.—11th April, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


1216. Ayprew Barctay, Kilmarnock, Ayrshire, N.B., ‘‘ Condensing 
steam.”~-11th April, 1868. 

1227. Thomas SmitH, Tenter-lane, Leeds, Yorkshire, Tuomas Woop, 
Birstwith, Yorkshire, and Tuomas Don, St. John's, Red Hull, Surrey, 
“ Manufacturing wheat, &c., into flour.”—14th April, 1868. 

1288. Epwarp Pace, Victoria Ironworks, Bedford, *‘ Fixing the tines of 
harrows, &c.”—15th April, 1868. 

1238. Matruew Piers Warr Bouton, Tew Park, Oxfordshire, “ Receiving 
motion or energy from fluids, &c.”—14th April, 1868. 

1265. GEorGe Lister, Rivers, Dursley, Gloucestershire, ‘ Feeding card- 
ing and condensing jengines or machines with slivers of wool, &c,”— 
18th April, 1868, 

1367. James Arkrins, Birmingham, ‘‘ Ornamenting sheets or plates of 
metal.”—25th April, 1868. 

1253. CHARLES WILLIAM Siemens, Great George-street, Westminster, 
“Transmitting signals, &c.”—17th April, 1868. 

1255. Henry O iver Roninson, Glasgow, Lanarkshire, N.B., “Screw 
propellers,” —17th April, 1868. 

1295, ARTHUR PaGet, Loughborough, Leicestershire, ‘‘ Hauling, tighten- 
ing, or pulling of ropes, &c.”—2lst April, 1868. 

1251. JoHN Rosinson, Silicate and Granitic Composition Works, Creek- 
road, Deptford, Kent, “ Paint.”—16th April, 1868. 

1252. Henry Gzorce Fairsurn, Goswell-road, London, “Turning, screw- 
cutting, &c.”—17th April, 1868. 

1256. Witt1aM Gorman, Glasgow, Lanarkshire, N.B., ‘ Iron and steel.”— 
17th April, 1868, 


Patents on which the Stamp Duty of £100 has been Paid. 


oe —— Dronke, Oldhall-street, Liverpool, ‘‘ Gunpowder.”—11th 

[pril, . 

953, Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Metallic 
capsules.”—16th April, 1864. 

1032, James Josiau Smyru, Peasenhall, Suffolk, “ Drills.”—23rd April, 
1864. 








Notices of Intention to Proceed with Patents. 
718. James ANDERSON, New-buildings, Londonderry, Ireland, * Obtaining 


iron.” 
719. Witt1aM BLANCHFLOWER GEDOE, Manvhester, “‘ Perambulators , 
—1ith March, 1871. ” . ss 





814. Joun KyickersBocker Péevyn, Chancery-lane, London, ‘Sewing 


ease attachments for button-holing and overseaming.”—25th March, 

1 

= eed Dyson, Huddersfield, ‘Carding wool, &c.”—29th November, 
87 


ras 

3132. CaaRtes Martry, Chancery-lane, london, and Georcr OwEN Mew, 
Charterhouse-square, London, ‘‘ Ladders.” 

3135. Tomas Hypes and Joun Emit Bennett, Sheffield, ‘‘ Preventing 
smoke, &c.”-. 30th November, 1870. 

3149. Perer McIntyre, Glasgow, N.B., ‘‘ Shirts.” 

3157. ALFRED NicHoLson WornvM, Store-street, Bedford-square, London, 
“ Pianofortes.” 

3158. Witt1am Carter, Nottingham, “Plain and fancy nets, &c.”—1st 
December, 1870. 

3160. THomas JoHN MARSHALL, Bishopsgate-street, London, ‘‘ Washing or 
cleansing felts used in making paper.” 

3167. Fritz Hitte, Flora Villa, beutford, “ Deodorising and disinfecting 
compounds, &c.” 

3168. Jutius Aucustus FAULKNER and James Henry STar.ino, Birming- 
ham, ‘‘ Window, door, and table fasteners.” 

3169. Henry Youna Darracotr Scorr, Ealing, Middlesex, ‘Treating 


sewage. 
3171. Georce Littte, Oldham, ‘‘ Combing cotton, &c.”—2nd Decenber, 
187 


iV. 
3176. GeorGe Hotcrorr and Wituram Natuan Dack, Manchester, 
” 


“ Engines. 

3178. JoHn , FarquHarson, Blairgowrie, N.B., “Breech-loading fire- 
arms, &c.” 

3179. Joun Rops, Clark-street, Stepney, London, ‘‘Four-way valve 
apparatus.” 

$183. EpDwarp Tuomas Huanes, Chancery-lane, London, “Sewing ma- 
chines.”—A communication from David Whittemore.—3rd December, 
1870. 

3189. WaLteR Epwarp Yates, Manchester, “ Flat irons.” 

3191. James Jounson, Over Darwen, and Jonn Lowe and Josern 
Fow er, Bolton, ‘‘ Spindles and fiyers for roving and slubbing frames, 
&c.”.—5th December, 1870. 

= Robert Bairp, Greenock, N.B., ‘‘ Punching and shearing appa- 
ratus.” 

3299. Josern Hatt, Kirkstall, near Leeds, ‘‘ Cutting leather, &c.”—17th 
December, 1870, 

8324. Ropert Tootu, Hatcham, ‘‘Condensing saccharine juices, &c.”— 
20th December, 1870. 

3346. Henry Youne Darracort Scort, Ealing, ‘‘ Cement and mortar.”-- 
21st December, 1870. 

13. ARTHUR HELwiG, New-street, Dorset-square, London, ‘‘ Button-hole 
sewing machines.”—8rd January, 1871. 

199. FrEDERIcK WALTON, Staines, ‘‘ Block.printing apparatus.” — 25th 
January, 1871. 

222. Joun CarTER RamspDeEN, Halifax, ‘‘Looms for weaving.” — 27th 
January, 1871. 

811. Jonn Tuomas Situ, Lee, ‘‘ Gunpowder.”—4th February, 1871. 

323. Gustavus Patmer Harpinc, South buildings, London, 
“ Tell-tales.”—7th February, 1871. 

349. Harry Hersert Cocurane, The Grange, Stourbridge, “ Working 
railway switches and signals.”—10th February, 1871. 

435, JaMes Joun Srevens, Darlington Works, Southwark, Surrey, 
— the points at junctions in lines of railway.”—18th February, 

71 





+ 
- 


1871. 

637. Tuomas Thomas Peter Bruce WARREN, Tamworth House, Mitcham, 
“Insulating telegraph wires, &c.” 

641. James Rennie, Dumfries, N.B., ‘ Furnaces for heating, &c.”—28th 
February, 1871. 

589. tn Carter Ramspen, Halifax, ‘‘ Looms for weaving.”—4th March, 
1871. 

605. ALEXANDER ANNANDALE, jun., Dunbar, N.B., ‘Pulp for making 
paper.”—7th March, 1871. 

616. Cuar.es Ropert Western, Victoria Works, Belvedere-road, Lambeth, 
Surrey, ‘* Boxes, &c.”—8th March, 1871. 

647. Davin Soutar, Dundee, N.B., “‘ Hackling or dressing jute roots or 
heads.”—10th March, 1871. 

692. Eomont Fetprmann, Mark-lane, London, “‘ Packing for the joints of 
steam engines, &c.”—A communication from C. Otto Gelirckens.—15th 
March, 1871. 

702. Coun Matuer, Salford, “Combining inflammable gas with air.”— 
16th March, 1871. 

730. Tuomas James Denne and Avucust Hentscuet, Phoenix Works, 
Cambridge-road, Mile End, London, ‘‘ Preparing surfaces for prints, 
&c.”--18th March, 1871. 

810. Sir Witttam Tuomson, Glasgow, N.B., ‘‘ Clocks, &c.”—26th March, 
1871. 

838, WiLt1aM Robert Lake, Southampton-buildings, London, ‘“ Direct- 
acting steam pumping engines.”—A communication from Adam Scott 
Cameron.—29th March, 1871. 

849. WittiamM Epwarp Gepce, Wellington-street, Strand, London, 
“Moulding, draining, and drying sugar.”— A communication from 
August Friedrich Wilhelm Partz.—20th March, 1871. 

890. ApoLPH Ort, New York, U.S., “ Separating the tin from the iron in 
tin sheet clippings, &c.”—4th April, 1871. 

3185. JouN Combe, Strawberry-road, Pendleton, ‘ Winding and weaving 
cops. 

3186. Epwarp Rusx Turner, St. Peter’s Ironworks, Ipswich, ‘‘ Steam 
engines.”—3rd December, 1870. 

3190. Perer KaGensusca, Lambeth, Surrey, “ Extracting or separating 
metals from their silicates.” 

3192. Henry JARMAN, Poplar, London, and Joun Sater, Limehouse, 
London, ‘‘ Steering apparatus.”—5thk December, 1870. 

3212. Epwarp KircHen and Matrnew Kitcnen, Leeds, 
dummy machines.” 

3217. Freperick Josern Howarp, Kingston Vale, Surrey, ‘‘ Horseshoes.” 
—th December, 1870. 

8221. James Horner and Henry Starkey, Leeds, “ Soap-cutting 
machines,” 

3222. WILLIAM Tuomas CassEL Pratt, Newport, ‘Signalling on rail- 
ways.” 


“ Jiggers or 


3225. Joun Crayton Mewsurn, Fleet-street, London, “ Injecting and 
ejecting fluids.”—A communication from Alexander Friedmann. 

3229. Joun Wricut, St. Martin’s, Stamford, ‘ Water-closet seats, &c.”— 
8th December, 1870. 

3239. WittiaM Denny Ruck, East Greenwich, Kent, “ Paper pulp.”—9th 
December, 1870. 

“=. Lieutenant Francis Bacon, Wymondham Rectory, “ Breech-loading 

re-arms, 

3245. GemMInIANO Zann, City-road, London, ‘‘ Magnetic and electric tele- 
graph apparatus.”—10th December, 1870. 

3247. JAMes OLERENSHAW Ricay and GrorGe Cussons, jun., Stockport, 
** A new application of a vegetable fibre to purposes for which feathers 
or feather down have heretofore been used.” 

3249. Jonn Hoskine and Joun Morrison, Gateshead Ironworks, Gates- 
head, ‘Steam boilers.” 

3250. Jonn CLAYTON MEwbuRy, Fleet-street, London, ‘‘ Obtaining sugar 
from lichens or moss.”—A communication from Henry Shield.—12th 
December, 1870. 

3257. ALEXANDER Henny, Edinburgh, Midlothian, N.B., “‘ Blank cart- 
ridges.” 





ry 1 


oe. 5 AMES ALFRED TURNER, Manchester, “Packing material.”—9th March, 
662. Husert Exus Situ, Hereford, ‘‘ Ballot voting apparatus.”—13th 


March, 1871 

707. Henry 
“ Casting hollow ingots.”—10th March, 1871. 

713. WiLt1aM THompson, Chesnut-walk, Stratford-upon-Avon, “ Tools for 
cutting marble, &c.” 

724. James Paterson, Edinburgh, N.B., “Capsuling bottles, &.”—17th 
March, 1871. 

737. JoHN BiLLincton Bootu, Preston, “ Preparing, spinning, doubling, 
and winding fibrous materials.”—-Partly a communication from George 
Draper and William F. Draper.—18th March, 1871. 

755. WittiaM Rospert Lake, Southampton-buildings, London, “ Breech- 
loading fire-arms.”—A communication from William Castle Dodge and 
Philip Tell Dodge.-—-20th March, 1871. 

764. Lewis Zimmer, Manx’s House, St. Lawrence-road, Notting-bill, 
London, and CHaRLEs AMBROSE McEvoy, Piccadilly, London, ‘“ Floor- 
cloths or coverings for floors.”—2lst March, 1871. 

794. Wittiam Epwarp Newrton, Chancery-lane, London, ‘‘A new pre- 
paration of fibre applicable to the manufacture of paper pulp, &c.”—A 
communication from Henry Von Phul Draper.—23rd March, 1871. 

826. WiLLiaM Rogpert Lake, Southampton-buildings, London, ‘‘ Supply- 
ing paper to printing presses.”—A communication from Olof Nilson.— 
28th March, 1871. 

836. Howarp Bussy Fox, Oxton, and WituiaM Evans, Liverpool, “ Cars 
or carriages, &c.”—29th March, 1871. 

894. THomas Know gs, Blackburn, “Sizing yarn.”—4th April, 1871. 


All ons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
r the office of the Commissioners of Patents, within fourteen days of its 

ate. 


List of Specifications ym during the Week ending 
15th April, 1871. 

2296, 1s. 10d.; 2324, 10d.; 2326, 1s. 6d.; 2339, 1s.; 2343, 8d.; 2347, 10d.; 2348 
8d.; 2350, 1s. 2d.; 2356, 6s. 10d.; 2360, 1s.; 2363; 8d.; 2364, 1s. 6d.; 2371, 8d.; 
2377, 28.; 2404, 8d.; 2405, 8d.; 2411, Sd.; 2415, Sd.; 2416, 4d.; 2417, 4d.; 
2418, 4d.; 2420, 4d.; 2421, 4d.; 2422, 4d.; 2423, 4d.; 2432, 4d.; 2434, 4d.; 
2439, 4d.; 2446, 4d.; 2450, 4d.; 2451, 4d.; 2453, 4d.; 2454, 4d.; 2455, 4d.; 
2459, 4d.; 2464, 6d.; 2615, 8d.; 85, Sd. 


H treet, Birmingh 





Kesterton, Star Works, 





*,* Specifications will be forwarded by post from the Patcm'-off ¢) o 
receipt of the amount of price and postage. Sums exceeding ds. must ve 
remitted by Post-office Order, ie a> at ne Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 


P 88, C) 'y-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2554. W. Fritu, Edinburgh, ‘‘ Steam and other engines.”—Dated 23rd Sep- 
tember, 1878. 

This consists essentially in employing about half of the motive force of 
the steam, gas, air, or fluid, used in any such engine to transmit motion 
by any suitable connecting piece or connecting rod to machinery external 
thereto during the motion of the piston in one direction, and in accumu- 
lating the other half of the motive force to be given out or transmitted 
to the machinery by causing the piston to move in the opposite direction 
when relieved from the direct motive force of the engine.—Not proceeded 
with. 

2557. J. F. Ricu, Philadelphia, U.S., ‘‘ Furnaces.”"—Dalted 2rd September, 
1870 


The inventor places above the back ends of the fire-bars of the furnace 
an arch of fire-brick at a distance above the fuel which is resting on the 
bars, and just below this arch he introduces divided streams of air intu 
the furnace to mingle with the flames and gases arising from the fuel. 
The divided streams of air entering just below the arch, which is in a 
highly heated state, become highly heated as they enter the furnace, and 
rapii enter into combustion with the gases. The fire-brick arch ex- 
tends back to within a short distance of the front of the furnace, so that 
the 3 as they arise from the fuel are directed towards the front of 
the furnace, where they rise over the arch to pass away through the flues 
or tubes of the boiler. As the gases pass towards the front end of the 
arch they are met by heated streams of air from the front of the furnace. 
To effect this a short arch of fire-brick is placed across the front of the 
furnace just above the fire-door, and divided streams of air are introduced 
below thisarch, both at the side of the furnace and through the fire-door. 
This arch is inclined downward so as to give a downward direction to the 
currents of air entering below it, and deflect them so that they come below 
the arch, which is over the back ends of the fire-bars. All the currents of 
air which enter the furnace above the fire-bars are thus prevented from 
passing in a straight course from the point at which they enter to the 
flues or tubes ofthe boiler, and so time is given for insuring their perfect 
mixture and union with the gases to be burnt. The arch over the back 
ends of the fire-bars starts fromm the back end of the furnace on a level 
with the top of the bridge and inclines upward, whilst the front arch 
starts from the front of the furnace just above the fire-door and inclines 
downwards, its lower end being below the * end of the back arch, and 
the products of tion pass through the space left between the 
two. 

2558. J. P. Ferris, Leyton, “ Lubricating apparatus,.”-—Dated 23rd Septem- 
ber, 1870. 

This consists of a chamber of any desired form and size which contains 
the lubricative matter. The upper part of the said chamber is formed 
to receive a cock or plug which embraces a channel or aperture for feed- 
ing the chamber with the lubricating matter, another for regulating the 
discharge of the said lubricating matter, and a third for permitting the 
escape of the displaced air during the process of filling the chamber. At 
the lower part of the chamber is a screw plug for releasing the 
water that may accumulate therein. Through the centre of the chamber 
passes a table for the double purpose of conducting the steam to the 
said chamber and permitting the escape of the lubricative matter there- 
from.—Not proceeded with. 

2589. R. G. Rainrortu, Kingston-upon-Hull, ‘Consuming smoke.”—Dated 
29th Septenber, 1870. ‘ 
& The inventor proposes to apply to the fire-door an airspout or flat tube, 
which is inserted in an aperture made in the door of the fire-box and 
placed in a slanting position so that its internal portion shall point up- 
wards, and above the level of the fuel; the tube or spout may be made 
nearly equal to the width of the fire-door, so that the air ascending from 
the outside of the furnace passes in a current of such width directly into 
the fireplace, and b ing heated by passing through the air spout 
mingles with the smoke and other gaseous products and enables the fire 
them. The air spout extends sufficiently into the fireplace 











3261. Joseru JAMES CoLeMAN, Glasgow, N.BL., ‘Treating certain 
lubricating oils and paraffin.” 

3263. Davip Greio and James Gozney, Steam Plough Works, Leeds, 
“ Carriages and wagons.” 

8266. WittiAM Rosert Lake, Southampton-buildings, London, “ Elee- 
trical brakes for railway carriages.”—A communication from Joseph 
Olmstead.—13th December, 1870. 

ee, Cuarces Ciive, Birmingham, ‘Attaching handles to 
coffins, &c. 

3278. Jon MarsHatt, Glasgow Tube Works, Glasgow, N.B., “ Tubes.”— 
14th ember, 1870. 

$295. Jutius Freperick Moore Pottock, Leopold-street, Leeds, ‘‘ Break- 
ing, crushing, and pulverising cement, &c.”—-16th December, 1870. 

8305. SamueL Cunuirre Lister, Bradford, ‘“‘ Looms for weaving narrow 
fabrics.”—17th December, 1870. 

3389. SamuEL CUNLIFFE Lisrer, Bradford, “Looms for weaving.”—29th 
December, 1870. 

17. Josnva JEavons, Millwall Steel and Ironworks, London, “ Ascertain- 

the elongation and reduction of area of metals under tensile 


strains.” —4th January, 1871. 
th , London, “‘ Tuck-markers 
Franklin 


hnilai 





21. Georoe Hasettine, 8 T ig 
for sewing machines.” — A communication from James 
Kellogg and Edward Adams Cutler.—5th January, 1871. 

70. WitL1aM Ropert Lake, Southampton-buildings, London, ‘‘ Mouldin; 
and — bricks.”—A communication from Benjamin Magee Gar 
and ery Ress Gard.—11th January, 1871. 

331. RicHarD Gzorce Snore, Cook’s-court, Lincoln’s-inn, London, 
“Cutting mitres.”—8th February, 1871. 

389. Apam Lees CocHRANE, ARCHIBALD Cocurang, and Waurer Cocu- 
RANE, Netherdale Mills, Galashiels, N.B., ‘Treating wool, éc.”—15th 
February, 1871. 

459. Wittiam Henry GLover, Manchester, and JamMEs HARGREAVES, 
Ashton-under-Lyne, ‘‘ Looms for weaving. 

469. WILLIAM ALFRED TELLING, Wellgate, Rotherham, and Samue. Joun- 
— Clifton Bank, Rotherham, “Dry gas meters.”—22nd February, 


529. James CARVER, Nottingham, “Bobbin net or twist "me BT th 
February, 87. pasyrtes 





to be ucted upon by the heat ; in ordinary flue boilers about Sin. from 
the inside of the door. This spout is wedge-shaped—thicker where it 
passes through the door, and gradually tapering to its interior end. The 
passage for the air is of equal dimensions throughout. Outside the door 
is the thickest part, forming a head or flange, which rests against the 
front of the door and partly holds the ee to its position. On the head 
or flange outside are two projections or lugs, both top aud bottom, form- 
ing a hold for fastening bolts outside. The door has an a) ure made 
to allow the air spout to be placed or inserted, which aperture has per- 
pendicular slots top and bottom for the fastening bolts to pass through. 


Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma~ 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. : * ‘ 

2579. A. McKenzie, Haymarket, “ Raising carriage heads. '—Dated 25th 

ember, 1870. 

in tevmnion uses the outside carriage head joint or jointed 
fon (although in some cases he can dispense with its use), the same 
having, however, by preference, an action given to it the reverse of that 
usually adopted, viz., the upper end thereof is attached tofa t axis, 
which works in the pillar top or equivalent part of the carriage. To this 
axis lever, toothed or other ing is which gearing is also con- 
nected to the cantrail, ick, or ep oe and likewise to a spiral 
or other convenient made of india-rubber or other suitable 
material, the lower end of which spring is secured to the lower of 
the pillar Bed its equivalent. These parts can all be covered. The 
other end of the outside carriage head-joint can be ded with the 
same arrangement of gearing and spring either in addition to, or substi- 
tution for, that at the top end. Ropes or chains and pulleys may be used 
to enable the head to be raised, or lowered, or opened and closed from the 
coachman’s or the traveller’s seat. 

2586. J. Brunton and R. C. Rapier, Westminster-chambera, “‘ Workin 





railway switches.” —Dated 29th September, 1870. 
First, in lifting the switch or movable rail from 
off its su chairs preparatory to and in maintaining it elevated 
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during its traverse. Secondly, in combining with a cylindrical switch | Into this shell a pipe or socket is inserted to receive agus burner. To the 


traversing cam a swell or an, either on the cam itself or on a 

separate boss, for the purpose of lifting the switch tongue or movable rail. 

Thirdly, in a peculiar combination of curved slots with pins or antifric- 

tion rollers working therein for effecting the interlocking of the points 

and signal levers. 

2588. R. Ecspon, Brockham, ‘‘ Locomotive engines.” —Dated 29th September» 
8 


1870. 

The boiler and tender are combined, and are supported on three sets 
of wheels, the two opposite end sets being bogies, and by preference the 
centre sets are in two or more pairs, as may 30 those of the bogies. 
The cylinders and parts are supported over or by the side of the centre 
wheels, but in place of their giving motion to these centre wheels from 
their pistons, by means of vibrating connecting rods acting on the crank 
pins, they give motion thereto by sliding blocks or crossheads, which are 
controlled to move in suitable horizontal or other suitable guides, and 
these blocks or crossheads are formed with transverse grooves or project- 
ing guide pieces to receive, and thereby in their to-and-fro motion give a 
rotary motion to the crank pins of the middle wheels. e crank pins of 
the two wheels on each side of each of the bogies are received between 
guides from other sliding blocks or crossheads with transverse grooves 
or projecting guide pieces. These sliding blocks or crossheads are con- 
nected together by suitable connecting rods. They are supported to 
move in guides carried by the bogie frames, and are operated on by 
connecting rods from the centre blocks or crossheads, as being acted upon 
directly by the engines. These connecting rods between the centre an: 
end blocks or crossheads are jointed, with ting arrang t, 
so as to be controlled in their motion to provide for the turning of curves. 








Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2575. E. Lorp, Todmorden, ** Regulating card rollers.”—Dated 29th Septem- 

ber, 1870. 

The voller bearing fits between ribs cast on the outer side of a plate,the 
inner part of which fits between ribs cast on the bend of the carding 
engine, the bearing, the plate, and the bend being secured together by a 
bolt and nut ; the rolleris adjusted by a right and left-handed lating 
screw, one part of which is screwed into a projection from the ring, 
and the other part is screwed intu the plate, consequently when the re- 
gulating screw is turned partly round the bearing is moved to and fro in 
the plate. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, de. 
2569. D. Jonnson, Wrezham, *‘ Cleaning grain.”—Dated 26th September 
1870. 


The scouring portions of the machine consist of ribbed or corrugated 
sufaces, which are made continuous around the m and case, and it is 
preferred that they should be undulating or, in a series of alternate pro- 
jections and depressions, both at the periphery and at the bottom of the 
drum, instead of being arranged as descri in the former specification. 
By this means a diminished space is left between the surfaces of the 
drum and case, and therefore the machine, at any given time during its 
operation, contains a small quantity or body of grain. This grain being 
passed more rapidly through the machine, and being brought more 
effectually in contact with the scouring surfaces, is therefore more 
thoroughly hulled or decorticated,'and germ and beard are completely re- 
moved. The case is always kept full of grain during the action of the 
machine, and the grain is allowed to enter freely at the top of the case, 
the quantity passing through the machine being regulated at the delivery 
aperture, which is herr with a sliding door vupened or closed by a 
screw or other suitable contrivance. By thus regulating the delivery of 
the grain, the same may be, for a shorter or longer time, subjected to the 
action of the machine according as it is desired that it should be merely 
scoured or perfectly decorticated. The scouring process may be cast 
upon the body of the drum, or may be formed on blocks, rings, or seg- 
ments, secured thereon in any suitable and convenient manner. The 
rage son | of the drum and the interior of the case may be flat, bevelled, 
or curved. 





Class 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2573. 8. Bennetr,* Manchester, “‘ Supplying hot water in houses.”—Dated 
27th Septencber, 1870. 

The inventor constructs a boiler of a spiral pipe, or tube of copper or 
other material, in the form of a cone or otherwise, which tube may be 
composed of one solid piece of metal, with branches for the inlet and out- 
let of the water. He supports the spiral tube or boiler by fitting it in or 
on to a metal frame, but this may be dispensed with by fixing the tube 
in the flue during the building thereof. When fitted toa frame the boiler 
is fixed in a flue connected in the usual way with the fire in any dwell- 
ing house. If for any purpose it is found necessary to supply more hot 
water than one tube is capable of preparing, two or more such spiral 
tubes are fixed in the flue.—Not proceeded with. 





Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im 

tb plements of War for Coast Defence, Gun Carriages, dc. 

2574. O. Nitson, Red: Wing, U.S., “‘ Breech-loaders.”—Dated 28th September 
1870. 

The breech piece or block slides at right angles, or nearly so, to the 
axis of the barrel, and is operated by means ot a guard lever. Itis raised 
to close the breech and lowered to open it. The block is perforated 
obliquely in an upward forward direction to receive the firing pin, which 
is kept from falling out at the rear of the block by a set screw or a small 

nivoted arm. A sliding extractor is fitted below the end of the barrel. 
the forward end of the lever extends upwards in such a manner that 
when the breech piece or block is drawn down the forward end of the 
lever will force back the extractor. It is preferred to place on the end 
of the lever a spring to render the action of the extractor more effective. 
The under portion of the rear end of the extractor is bevelled or inclined 
backwards, and formed with a shoulder to catch under the rim of the car- 
tridge, and the top forward corner of the breech piece or block is bevelled 
to fit this part of the extractor, so that the block will force the extractor 
and cartridge forward when raised. The lower portion of the breech 
piece or block is cleft or divided to receive a lug on the guard lever by 
which it is operated. In drawing the slide down this lug works against 
a pin or arm in the divided sides of the breech piece, at the same time 
the extreme end of this lug engages with the hammer, and carries it 
downward, with the breech piece, until it is caught by the sear which is 
placed at the bottom of the lock and has a spring attached to the lock 
plate. The hammer has a rear arm, which is semicircular in form, and 
toothed or notched, to operate as a tumbler. The h is operated by 
a main spring secured to the upper tang of the lock plate. A curved 
portion of the hammer projects above the lock plate, and the fire-arm 
may be cocked by pressing on this part of the hammer. When liberated 
from the sear by means of the trigger the main spring forces the rear 
part of the hammer down, thereby causing the forward portion to fly 
upwards and strike the rear end of the firing pin. A stout spring, having 
a shoulder, is placed in the forward part of the lock to press upon the 
side of the lever, thereby producing friction except when the end of the 
lever is up against the guard plate or down in its lowest position. The 
fire-arm having been discharged the lever is drawn down, thereby draw- 
ing back the firing pin, opening the rear of the chamber, throwing out 
the shell of the cartridge, and setting or cocking the hammer. A fresh 
cartridge having been inserted the lever is pulled up, returning the 
breech piece to its place across the aperture of the barrel, and the fire- 
arm is ready to be aguin discharged. 








Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2529. J. Couper and W. H. Ricuarpson, Lanark, N.B., “ Lamps.”—Dated 

20M September, 1870. 

When applied to the lamps, other than miners’ safety lamps, the 
improved + om may be inserted in the lamp case or lanthorn in the same 
manner as that in which the ordinary lenses at present used are inserted, 
but when applied to miners’ safety lamps the lenses are made annular, so 
as to Money one encircle the light, the lower part of the lamp case or 
lanthorn being preferably formed with holes or tubes covered with gauze 
wire, so as to admit the air for combustion beneath the lens. In con- 
structing the lenses and reflectors, the glass of which they are formed is 
pressed or blown whilst in the fluid state into moulds of the required 
shape, wherein, when solidified, it tly receives the necessary 
form. The lenses and reflectors ted are of several forms, but in 
each of which the illumina’ power is intensified through the refraction 


and reflection of the rays o' ht by means of dioptric annuli and 
prismoidal projections or Ad. A e F 
> Rayrwoop, Manchester, “Ironing iron.”—Dated 21st Seplember, 
iv 
This iron consists of a hollow shell similar to what is known as a box 
ron, but open at the top, and with openings for the admission of air. 





pipe or socket affixed another pipe of india-rubber communicating 
th a source of gas. One or more perforated metallic cases, which may 
contain charcoal, are placed in the shell, which, being ignited by the gas, 
produces great additional heat. On the top of the shell is a plate or 
cover, having an opening or openings to alluw of a draught. Above the 
plate is another case, having a hvrizontal plate or division about the 
middle of the same, thus forming two compartments, having suitable 
openings, by which arrangement the inventor obtains a forward and 
backward or a lengthened and a continuous draught. The iron has a 
suitable cover and handle, and the whole is screwed firmly together. 
Through the cover and top shell down to the bottom shell the inventor 
also inserts a hollow case or pillar, into which may be put what are 
technically called Italian irons, mushroom heads, or other appliances of 
any form or size, and which can be detached at pleasure. When the iron 
has to be used, attach the india-rubber tube to the supply of gas, and 
light at the openings in the iron. 

2533. W. J. and E. C. Barron, Aldermanbury, “ Skiving ant cutting 

leather.” —Dated 21st September, 1870 

This relates to a machine in which the leather to be skived or cut into 
shape is fed up to knives or cutters by being passed between two feed 
wheels, the lower feed wheel being in a horizontal position, whilst the 
upper is in a vertical position and comes above the lower wheel near to 
its periphery. The leather is held down on to the lower feed wheel by a 
fixed guard, and by a small point bearing upon it _ above the centre 
of the feed wheel. The knife can either be separately adjusted or can be 
raised or lowered together with the upper feed wheel.—Not proceeded with. 
2535. H. H. Bicetow, Worcester, “ Heeling boots.”—Dated 21st September, 

1870. 

This relates to a machine adapted to receive the blank heel and the 
lower part of the boot or shve to which it is to be attached, and to drive 
the nails of the heel into or through the sole or bottom of the boot or 
shoe and thus secure the heel firmly thereto. In this machine a bed is 
provided, standing upon a frame and having a head or frame above the 
bed to carry a revolving shaft and eccentric or cam that gives a recipro- 
cating movement to « vertical slide and toa jack hinged to the lower 
end of the slide, and the jack is passedjinto the boot or shoe to drive it 
upon the heel and force the nails home and secure the heel. The eccen- 
tric shaft is revolved by suitable power, and a movable dog,is introduced 
between the eccentric and the vertical slide, the dog being controlled by 
a foot lever, so that the eccentric can be connected ur disconnected with 
the slide at the will of the operator. Upon the bed of the machine a disc 
is mounted, carrying hollow dies, arranged in a circle around the disc, 
These dies vary in shape so as to be adapted to receive the different sizes 
of heels and boots. Each of the dies is hollow, so that the blank heel 
can be inserted therein, and also the lower part of the shoe or boot, so 
that the heel will be held in the proper position. The hollow die is kept 
up by a spring except when it and the boot are pressed down by the jack 
upon the heel. The heel rests upon a driver stud that is within the said 
heel die, and passes through the die and the disc, and rests upon an ad- 
justable screw support in the main bed of the machine, so that the nails 
of the heel resting upon the driver wilt be forced into and through the 
sole of the boot or shuve by pressure from the jack. The screw support 
is sustained upon a strong rubber spring or other yielding support, so as 
to prevent any part being broken by undue pressure. 

2536. H. H. Bicetow, Worcester, U.S., *‘ Boot heels.” —Dated 21st September, 
st 


1870. 

First, the heel is made with layers or liftings of leather, and the blank 
heel is consolidated by pressure upon all sides in a suitably formed die, 
and while under pressure holes are punched or pierced, into which nails 
are driven, the die — suitably perforated for the piercing tools or nails 
to be inserted. Secondly, the heel made of rings or pieces is laid together, 
leaving a central space, which is filled with ground leather, rubber, or 
other suitable adhesive material, and the whole subjected to pressure and 
pierced and punched, and the nails inserted in the uw! holes while under 
pressure, 

2539. 8. 8. Brown, Portemouth, “ Lint.” —Dated 22rd September, 1870. 

The warp, yarns, or threads, of which the lint or lint bandayes are to be 
made are wound on a number of bobbins, or ona beam, and passed through 
a reed or comb, andjbetween a pair of fluted or plain rollers, or rollers 
covered with cloth or slightly yielding material, from which rollers the 
yarns or threads pass to the healds or harness of the loom to be woven 
with weft into cloth in the same manuer as linen and calico. After the 
cloth is woven, instead of passing it over a breast beam and taking it up 
on a cloth beam, the inventor causes the cloth, at from Sin. to 6in. from 
the last pick of weft, to be received by a pair of plain, fluted, or covered 
rollers, or by a single roller having spikes or covered with wire card. 
2547. H. Scnocu, Liverpool, * Writing machine.”—Dated 22rd September, 

1870. 

This consists of a machine in which a row of pens or markers are 
arranged with their points or outlets for the ink or colouring matter all 
in one direction and close together, so as to admit of each pen being acted 
upon separately, as required, by means of a key or lever when pressed 
down either by the finger or acted upon by other agency. By pressing 
down the keys or levers the pens respectively connected thereto are 
caused to make marks on a travelling band or ribbon of paper in one or 
more colours or without colour, such ribbon being caused to move con- 
tinuously forward under the pens or markers. The marks thus made are, 
or may be, uniform in character, but the several letters of the alphabet 
are or may be identified by their respective positions or distances from 
the sides of the bandor ribbon of paper, while their succession is indicated 
by their respective positions lengthwise ef the paper ; and in order to 
bring all the marks conveniently within the breadth of the band or 
ribbon of paper the pens or markers are brought close together at 
their points and arranged so as tv pass separately through a fixed comb, 
thereby forming a line of points across the paper. Ordinarily the 
range of the points of the a would extend from l}in. to 2in. The 
several pens are supported by the several keys or levers, so that, by 
pressing down any particular key or lever, the pen supported thereby 
will be lowered so as to bring the point thereof down upon the paper and 
make a mark. When the pressure on the key is removed the key is 
raised again by a spring and the pen taken off the paper. ‘ 
2656. ¢. F. Carter, Hart-street, “ Stamping presses."—Dated 231d Sep- 

tember, 1870. 

The object is to enable colour stamping or illuminating to be effected 
by hand stamping or embossing presses, and more particularly by those 
presses which are worked by a lever and cam action. The invention 
consists in fitting the die in such a manner that it may be turned up to 
receive the necessary colour or paint. The inventor attaches the die to 
the press by spring hinges, so that when required the die may be freely 
moved forward and upward. The hinges are attached to the sides of the 
press by springs. The top of the die has a central press corresponding 
with a pin formed on or let into the vertical shank of the press. 

2561. H. Hewitt, Birmingham, ‘ Pens, d&c.”—Dated 24th September, 1870. 

This consists, First, in pivoting or hinging an ink holder or hollow 
spring tongue to the inner or outer side of a metallic pen, for the purpose 
of converting the pen into a fountain pen, that is a pen capable of taking 
up a large quantity of ink. = connecting the ink holder or spring 
tongue to the pen in this way the ink holder or tongue can be readily 
lifted away from the pen for the purpose of cleaning or wiping the ink 
holder or tongue. Secondly, in constructing penholders with an ink 
holder or aollow elastic apne at the holding end of the penholder, for 
the purpose of converting the slip pen, held in the holder, into a fountain 
pen. The clastic tongue, in addition to converting the pen into a foun- 
tain pen, also acts as a support to the pen in the upstrokes. 

2565. H. and J, Lomax, Over Darwen, “‘ Sewing machines."—Dated 24th 
September, 1870. 

This relates, First, to improved apparatus for imparting or transmitting 
rotation to the shafts employed, which is effected by means of discs 
secured to the ends of the shafts; the disc of each shaft carries a pin or 
stud, and the studs on the various discs are connected by links. Motion 
being, by the ordinary pulley, imparted to the first driving shaft, is by 
the disc, studs, and links transmitted to the shafts, so connected without 
the aid of gear wheels. Secondly, to imparting motion to the needle bar 
by means of an oscillating cam and bowl connected by a double crank 
and stud with the ordinary link of the needle bar. The oscillating cam 
is supported on a stud, and the driving shaft is passed through an aper- 
ture in the cam; on the driving shaft is an eccentric which im 3 to the 
cam the oscillation required, so as to reduce friction on or in the cam 
groove —— for actuating and timing the needle bar. Thirdly, to 
the use of a slight swell or bs nee on the needle bar, so that the ten- 

ion g is overcome, and the tension on the thread is removed at the 
time, or w: = the shuttle is passed through the loop of the thread.—Not 

with, 
2566. D. Prrre and A. Croom, Dundee, N.B., “‘ Cutting paper hangings.” — 
Dated 26th September, 1870. 

This consists in combining adjustable continuously-acting revolvin 
cutters, with suitable parts for feeding or guiding the long length o 
paper into and passing them through the machine, and also comprises 
mechanism for winding or rolling up the cut paper. 

2567. T. M. Natt and 8, Newton, Oldham, “ Window fittings,” —Dated 26th 
September, 1870. 

This relates to the action for raising or lowering the window sashes, 
andis designed for the purpose of dispensing with counterbalance weights, 
cords, and pulleys, and substituting in lieu thereof a peculiar combina- 
tion of wedge and spring, the construction and adaptation of which con- 
sists in forming the inner of the sash style in the groove of 
the pulley style, similar to a V wedge, which may take the form of an in- 
verted w -shape recess, or a projecting upright wedge; for example, 
take the latter, a proj wedged formation. In this case, when the 
window sashes are © apex ikeconical wedge of the top sash 





will be at a point on a line with the base of the conical wedge of the 
bottom sash; when the sashes are in this position closed, the surfaces of 
the wedges are embraced by two bowls connected and pressed together 
by a strong horseshoe spring, or the bowls may be connected together by 
cross levers; their lower ends are acted upon by a strong helical spring, 
in a manner that will cause the bowls to exert a strong pressure against 
the surfaces of the incline, against which they bear when the sashes are 
closed, as previously mentioned. The bowlsexerting their pressure onjthe 
top sash, will be in their contracted position, whilst those acting upon 
the bottom sash will be in their expanded position. Thus the dead lift 
ot the sash when being raised will be compensated for by the pressure of 
the bowls against their inclined or wedged surfaces. The bowls upon one 
surface may also be provided with ratchet teeth, into which a pawl con- 
nected with the framing supporting the bowls is caused to act, and which 
when the sashes are being opened slide over the teeth, but is caused, 
when not in motion, to fall into and retain the window in position.—Not 
proceeded with. 

2587. J. J. Cousins, Leeds, “‘ Game marker.” —Dated 20th September, 1870. 
This consists in the adaptation to the slides used for marking such 

games as billiards, pool, &c., of pins, studs, finger springs, or other de- 
vices, whereby the slides may, through the intervention of a shaft, be 
made to act upon an indicating wheel. Also in connection with the above 
mechanism for preventing the registering apparatus from being tam- 
pered with. 

2502. C. Necker, Berlin, “ Sewing machines.” —Dated 20th September, 1870, 
The object is a machine which will sew a mantua maker's hem with 

one thread, which may bea hem formed with a single thread flat seam or 

draw stitch, and a mantua muker’s hem with two threads. The flat 

seam or draw stitch is required for sewing furs, gloves, sheets, and a 

variety of articles. First, the inventor claims the sliding rod of the 

fabric guide and its combination with the eccentric; Secondly, the ad- 
justing screw and the nut screw, and their combination with the fabric- 
feeding mechanism ; Thirdly, the needle bar in conjunction with the 
spiral shaft and their eombination with the parts of the machine de- 
pendent upon the eccentric ; Fourthly, the combination of the circular 

thread taker, the needle, and two angular thread takers, for producing a 

one thread stitch ; Fifthly, the combination of the circular thread taker 

a and angular thread taker needle for producing a two thread 

stitch. 

2598. D. Hanna, Belfast, ** Sewing machines.”—Dated 30th September, 1870 
The hem stitch work, by which name the inventor designates the 

effects produced by his machinery, consists of a piece of fabric or cloth 

prepared in the ordinary way, folded in or down upon itself, and having 
its fold firmly held by a constantly repeated or receiving series of three 
stitches, which at the same time produces a V-shaped perfora- 
tion in the single ply of the fabric. Each stitch employed may be either 

single thread chain stitch or a lock-stitch, as commonly produced by a 

sewing machine, 

Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 

2534. F. Fentox and 8. Houiutns, Bolton, “ Deodorising sewage.”—Dated 

21st September, 1870. 

This consists in the employment for deodorisation of either of the 
following compounds, viz., a combination of gypsum, sulphate of lime, 
bisulphate of iron, soot, chalk, salt, and cinder breeze, or ashes, or a com- 
bination of the *‘ bind,” clay shale, alum shale, or barren shale of the 


| coal measures, or alum clay or alum shale, either in a raw state or roasted 


with any or allof the above. These ingredients may be mixed together 
in equal proportions to form the deodorising composition, which may be 
used either above or below, or mixed with the feculent or putrescent 
matter when in a solid or semi-fluid or liquid state, or it may be used to 
form a filter bed fur sewage or other feculent or putrescent matter in a 
fluid state. 

2544. J. MerRILL, Boston, U.S., “ Manufacture of hydrocarbon oils.”— 

Dated 22nd September, 1870. 

This consists in an improvement in the process of treating oils from 
petroleum, bituminous coal, schists,and other substances, for the purpose 
of refining them by acids and alkalies, each improvement consisting in 
distilling the oils on caustic alkali without steam, either before or after 
or both before and after, the treatment, always finishing the oil by dis- 
tilling on caustic alkali without steam, 

2553. G. E. Marcuisio and E, Srevens, St. Joha’s Wood, “ Painting oil.” 
—Duted 23rd September, 1870, 

The inventors take drying oil or coal tar, or the refuse resulting from 
the distillation of coal tar, or the refuse resulting from the treatment of 
animal or vegetable oils, and dissolve the same in a sufficient quantity of 
naphtha or other hydrocarbon liquid. The liquid thus obtained is purified 
and refined by being mixed and ayitated in a warm state with a strong solu- 
tion of chloride of lime, or chloride of sodium, or chloride of potassium, and 
then washed with a solution of sulphate of iron. By combining with the oil 
thus obtained suitable pigments an i colouring matters or materials requisite 
to impart the qualities of varnish, strong preservative paints, or varnishes, 
for iron, wood, stone, brick, or other substances exposed to sulphurous 
emanations, damp, or sea water, will be produced.—Not proceeded with. 
2555. D. Watson, Bathville, ** Distilling bitumen.”—Dated 23rd September, 

1870. 

This consists in applying heat to the top of a column of the solid bitu- 
minous substances, and in causing the gaseous products of combustion 
or fire-gases to pass downwards through such column, the liquid products 
of the destructive distillation or d position draining downwards and 
passing along with the volatile products into a receiver, whence they 
pass on to a condenser, The required downward current of the fire-gases 
may be obtained in any convenient way, but is by preference produced 
by the action of a steam jet introduced into the pipe leading to or from 
the condenser.—Not proceeded with. 

2508. H. Harenton, Putney, “ Preserving meat, &c.”—Dated 26th September, 
1870. 

The general principle of this invention is the preservation of articles of 
food by the application of muriatic acid, and afterwards to render them 
fit for consumption by neutralising the muriatic acid by soda, and thus 
changing it into common salt. The precise method of applying this in 
vention must of course depend upon circumstances, as the kind of food 
to be preserved, the length of time for which it is intended to be kept, 
and other such like circumstances. Thus meat or fish may be dipped 
once or oftener at intervals in dilute muriatic acid, then exposed to the 
air to dry, and before it is cooked be steeped in a sulution of soda or its 
carbonates, which is best to be very dilute till the acid is thoroughly 
neutralised. Any excess of soda or its carbonates may be got rid of by 
washing in pure water, or after being dipped in dilute muriatic acid it 
may be placed in a barrel or other close vessel, constructed so as tu be 
not injured by the acid, and in order to keep the air in the vessel 
saturated with muriatic acid, some porous substance not affected by 
muriatic acid, as , Ora porous silicious stone, may be placed in 
the vessel with it. 

2577. J. J. Bencovon, Hackney, “ Preserving substances.” —Dated 26th Sep- 
tember, 1870 

In preserving animal and vegetable substances the inventor first pre- 
pares the substances in the usual manner, then places a small quantity 
of boron or boracic acid in the bottom of the can or tin, and then fills the 
same with the meat or other substances te be preserved. The lid is then 
soldered on the can or tin, an aperture in the lid being left for the escapo 
of the gases. The cooking is then commenced, and when completed an 
additional quantity of the boron or boracic acid dissolved in water may 
be introduced inte the can through the aperture in the lid. The can is 
then hermetically sealed and retained in the cooking bath for a time 
which will vary according to the size of the can, but which is much less 
than is found necessary in preserving meat by the processes heretofore 
employed. Theinventer thereby avoids the necessity of over-cooking 
the meat. Instead of introducing the boron or acid at both the top and 
bottom of the can or tin, it may be placed at the bottom only, or al of it 
may be introduced through the aperture in the lid, the object being to 
rapidly destroy the oxygen or putrefactive gases remaining in the tin, 
which has heretofore been done, though in a less perfect manner, by a 
long continued cooking after the tin is hermetically sealed. 

2583. J. Hamivton, Cambridge, “ Polish.”—Dated 28th September, 1870. 

The inventor first takes a bottle containing four and a-half ounces of 
the best raw linseed oil; into this he puts one grain of the powder of cal- 
cined bones, prepared ina special manner; the bottle is then well shaken 
to mix the bone powder with the oil. He then inserts two drachms of 
water and again shakes the bottle, and afterwards pours in one and a- 
quarter ounce of methylated finish, when the bottle is to be corked und 
otherwise prepared for the market.—Not proceeded with. 

2590. J. Henperson, New York, U.S., “ Refining crude cast ivon.”—Dated 
29th September, 1870. 

This relates to means for removing silicon and portions of sulphur, 
phosphorus, and carbon, from crude cast iron or pig iron, in accerdance 
with processes previously patented by the same inventor. — This inven- 
tion consists in treating the crude iron to be refined when it is in « pig, 
bed, or other suitable mould or receptacle into which molten iron is run 
from melting or smelting furnaces, whereby the necessity of providing 
a furnace or other tacle for its treatment is For this pur- 

the inventor first charges the pig, bed, or other convenient metallic 
pose the inven ec > od 
moulds or forms, into which the crude metal is to be received, 
with powdered fluor , or fluorides mixed with a 
eitber in the condition powder or rendered plastic by being 
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water and dried or made plastic or viscid by heat applied in any conve- 
nient manner, and he then runs the melted crude iron from a blast or 
cupola furnace into the pig, bed, or moulds. As soon as the melted iron 
comes in contact with tne combined fluor spar, and oxides, reactions 
take place between the fluor spar and oxides; and these agents then 
react upon the silicon and other impurities in the crude iron, ‘and remove 
in the state of vapour the larger part of the former and also portions of 
the sulphur, phosphorus, and carbon, leaving the resulting metal greatly 
improved, 

2591. G. Symes, Vauxhall, “‘ Munufacturing gas.”—Dated 29th Seplember, 

1870. 

The inventor prefers to generate the gas from wood, but may use coal, 
Paper, peat, resin ‘‘dead oil,” and such materials. For burning the wood 
or other substance the apparatus is provided with a circular box or retort 
of iron, fire-clay, or other suitable material, which may be placed in a 
kitchen range, in any ordinary stove, or in a stove specially constructed 
for the purpose. The form of this box or retort allows it to be sur- 
rounded by the fire, and a quick and ical production of gas is 
thereby obtained. The box is preferably closed by a cover or mouthpiece 
fitted to a face like a valve instead of being luted or made tight by means 
of lime or cement as in ordinary gas retorts. The retort is connected by 
a pipe or tube to a hydraulic main, which may be a cylindrical vessel of 
cast iron or other suitable metal, and may be placed in the chimney or 
arranged or supported in anv convenient position in or near the house or 
structure. This vessel is partially filled with water, and the pipe or 
tube, which connects the retort with the hydraulic main, extends down 
into the water, its opening being below the surface thereof. The 
hydraulic main is provided with a safety valve, and when the pressure 
in the retort rises above a certain degree the safety valve is forced open 
and the gas escapes into the chimney or into a pipe or passage leading 
into the same, 








Class 9.—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvani Batteries. 
2525. J.R. Evxinaron, Birmingham, ‘Wire for telegraph conductors.”— 
Dated 20th September, 1870. 

Copper deposited from a solution by the aid of electricity is the most 
Po < material to employ, but it is found that in melting such copper 
its conducting power is liable to be impaired. The inventor produces 
telegraphic conducting wire from deposited copper without melting. He 

leposits from a sulphate or other solution of copper on to a mould a 
plate of pure copper of about jin. in thickness. The plate he cuts intostrips, 
which are drawn down in the ordinary way through dies into very thin 
wire. He then takes lengthsof this wire and suspends them in deposit- 
ing vats of suitable size (say, about 7ft. deep), and allows them to remain 
in until they are from jin. to lin. thick, when they are removed from 
the vat and drawn down by rollers and dies into wire by the ordinary 
methods. 

2580. J. E. Brnanam, Shefield, ‘‘ Electro-deposition of tin.”—Dated 25th 

September 1870. 

The inventor first takes a given quantity of tin, by preference in a 
pure state, but what is commercially known and sold as tin may be em- 
ployed, which he dissolves in chlorhydric acid, and precipitates the same 
by means of a solution of crude potassic hydrate. He then washes the 
precipitated tin free from acid, after which he adds a quantity of potassic 
hydrate, and also a cyanide of potassium, and then,raises the temperature 
by preference toa point just below that at which the solution would boil ; 
this, however, may be varied, and when the solution has been thus 
heated he adds a quantity of solution of calcic hydrate. In the solution 
thus obtained the inventor suspends sheets of tin and also the articles to 
be coated with the same, which will be previously prepared, as is usual 
when coating articles by the electro-deposition of metal, and will be 
understood by persons acquainted with the electro-deposition of metals. 





The tin and the articles to be coated are then connected with the battery ‘ 


in the usual manner, and the articles to be coated are retained a greater 
or less time in the solution according to the quantity or thickness of tin 
required to be deposited on their surface. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2492. A. Peary, Brooklyn, U.S., “Cigar fillers.”—Dated lath a, 
1870. “<i 


This consists in a machine in which the “ bunches” or “ fillers are 
cigars are pressed into shape between or within metal dies, which 
the counterpart of the form of the cigar to be produced, and so con- 
structed with cutting edges, or so furnished with cutters, that by the act 
of closing the dies the cutting edges or cutters are caused, by a shears- 
like action, to trim off from the sides of a “ bunch” all the superfluous 
tobacco which has not been inclosed within the dies, leaving the bunch 
so perfectly shaped that without any further manipulation or other 
treatment but that of drying in some degree it is ready to receive the 
wrapper, Which, when applied, produces a more perfectly shaped cigar 
than is made with a bunch produced by the usual means. The dies are 
constructed with cutting edges, whereby they are caused to operate to- 
gether, and one portion of the die is constructed with a device for dis- 
charging the bunch after it has been formed. 

2495. E. Howarta, Rochdale, ** Connecting strap ends.”—Dated 16th Sep- 
tember, 1870. 

This consists in making two or more slots with rounded ends. Near 
one end of the strap, and in the other end of the strap, other slots are 
made, rounded at one end and square at the other, the strap being cut 
through from the square end of the slot to the end of the strap, thereby 
dividing the end of the strap into two or more T-shaped parts. In con- 
necting the ends of the strap the! T-shaped parts are twisted partly 
round und passed through the slots in the other end; by this means the 
ends of the strap are securely connected without the aid of laces, or metal 
clips, or buckles, as now customary. 

2501. P. Murray, Quebec, “ Differential pulley blocks.”—Dated 16th Sep 
tember, 1870. 

‘This consists in interposing a toothed wheel loose on an eccentric be- 
tween a stationary or fixed toothed wheel and the load pulley or its 
equivalent, whereby the rotation of the eccentric produces a slower but 
much more powerful rotation of the interposed wheel and of the load 
pulley. 

2502. H. J. Wintiams, Wellington-terrace, “ Card cutting machine.”—Dated 
16th September, 1870. 

The inventor uses circular knives or cutters working on two shafts, one 
shaft placed above the other, so that the cutting edges of the knives may 
meet. Each cutter is movable along the shaft from right or left. The 
top shaft has a groove or slot running along the surface. A screw 
through the boss of the cutter, the point entering the slot, and when the 

nosition of the cutter is ascertained it can be fixed by driving the screw 
cme. The lower shaft has a similar slot or groove, and a key is fixed at 
the side of the cutter boss, which, while it will enable the cutter to turn 
with the shaft, it will not be fixed in that position. At the back of the 
cutter, on that side of it which has not got the cutting edge, is a spring 
and washer; on pressing the washer against the spring the latter wil 
keep the cutter in its place with its cutting edge meeting the cuttin; 
edge of the corresponding cutter on the upper shaft. The washer wil 
then be fixed in its place by a screw passing through one side of the 
washer into the slot or groove, and the two cutters will be kept together. 
On the journal end of each shaft is a cog-wheel which gears into two small 
false pinions which run loosely on two spindles fixed to the frame of the 
machine. Above these are again two other small pinions keyed to the 
lower of the rollers next to be described. In front of the cutters are two 
feeding rollers, and behind twe delivering rollers parallel with the shafts. 
It is to the lower of these rollers that the last numed small pinions are 
keyed. The upper rollers of the f and delivery rollers work in a 
slot in the frame. The handle or meansof communicating motive power 
“to the cutters is attached to the centre of the lower shaft cog-wheel. 
When the machine is put in metion the cogs cause the bottom rollers to 
revolve; the top rollers will revolve from their own weight, and will rise 
or fall, and adjust themselves according to the thickness of the material 
to be operated on passing between the rollers. 


2504. F. Kony, Adelphi, * Separating materials.”—Dated lith September, 
1870, 


wv. 
This relates to i by taking advantage of their dif- 
ferent specific gravities. e substances are first reduced to powder and 
then exposed to the action of an ascending current of water or other 
liquid, in a vessel of gradually increasing section. The speed of the as- 
cending current is greatest at the bottom, and ually decreases as it 
reaches the upper and wider portion of the vessel. The speed of the cur- 
rent at the bottom is sufficient to keep the heaviest powder in a state of 
equilibrium, while all the lighter materials are carried upwards by the 
current, and arrive at their state of equilibrium in another section higher 
pwhere the speed is a The lightest materials are 
cutoff altogether if required e subst in this manner separate in 
distinct layers according to their specific gravity, and can be se tely 
disc! from the vessel by openings suitably arranged for this pur- 
pose.—Not proceeded with. 
2506, E. Kipp and G, Bourne, Birmingham, ‘‘ Water gauge.”—Dated 17th 
September, 1870. 
The inventors cast a cylinder of metal, and by means of cores form a 
central recess or chamber with a series of openings therein. Two of the 





e! 
in, ite each other, one of them being altogether or par- 
tolty enews teriorly for the rece ion of a bolt, Sieh also screwed 
at the end contiguous to its head. At the other end of the bolt there isa 
circular rim or collar, the sides of which are slightly bevelled from the 





periphery. The inner ends of the two opposite openings in the chamber 
are countersunk, and into these the circular rim or collar is rotated at 
desired intervals. A disc or plate of metal and an ordinary glass tube 
for steam and water is used conjunctively. - Not proceeded with. 


2508. H. E. Towxe, New York, U.S., “Coiling wire.”—Dated 17th Sep- 
tember, 1870. 

This relates to apparatus comprising a former, consisting of a short 
round piece of steel or other suitable metal, on whose surface is cut a 
spiral groove corresponding to the desired pitch of the spiral coil and the 
diameter of the wire to be used. This former is fitted within a socket, 
and when the apparatus is to be used it is to be made tight therein by 
means of a set screw or other suitable device. Projecting from one side 
of the socket is a perforated branch or nipple, whose internal a or 
bore communicates with the inner end of the spiral groove on the former, 
the outer end of the groove terminating at the front or open end of the 
socket, so that there is an uninterrupted passage through the nipple 
through the groove around the former , and out at the end of the socket. 
This nipple stands obliquely to the axis of the former, its inclination 
being the same, or nearly the same, as that of the spiral to be produced. 
The wire to be coiled is fed into the nipple, and forced forward by a 
of feed rollers arran, in front of the nipple, which rollers are turned by 
any convenient driving mechanism, and are made adjustable to suit wire 
of any diameter. The socket has a shank or stem at the back, by which 
it is secured in the standard or frame of the apparatus, a screw or other 
suitable fastening being used to secure it properly in place. 

2512. W. A. MaRSHALL, Canonbury, “ Earth boring apparatus.”— 
17th September, 1870. “— 

The inventor makes the auger in the form of a flat-plate or disc of 
metal, served in a radial direction from the centre or boss (on which the 
blade is carried) to the circumference, the two jaws of the blade thus 
formed presenting a V-shaped opening in edge view. The part which 
projects from the lower surface of the disc forms the cutting edge, the 
earth broken up thereby on the rotation of the auger passing through 
the radial V opening on to the upper surface of the plate, whence it is 
removed from time to time by raising the auger from the hole. The 
auger or blade is fixed at right angles on a shank or stock, which is 
formed with a squared end to receive the boss of the blade, the latter 
being secured by a g ood metal point screwed into the end of the 
stock. Itis preferred, however, to connect the point and cutter plate to 
the stock by means of a socket piece. The point is provided with a quick 
spiral groove or grooves to form a rimer for the purpose of drilling a hole 
in advance of the boss of the auger, and so facilitate the penetration of 
the latter. The stock of the auger consists of two or more sections of 
tubes screwed together, and —— with sockets for the cross handle 
used for rotating the auger, the said cross bar being removed from one 
socket to the other next above as the depth of the boring increases. 

2514. E. 8. Norcomne, Liverpool, ‘‘ Letterpress printing machines.”—Dated 
19th September, 1870. 

This consists, First, in an improved arrangement for the cutting knives 
for dividing the a od as delivered from web machines, and in casting 
stereotypes with a blank or opening, having undercut sides for the in- 
sertion of section plates of stereotypes, having a coinciding face with the 
principal stereotype plate, and bevelled edges also coinciding with the 
undercut edges on the‘chief plate, in such a way, that on being introduced 
into the opening from the back of the main plate it is securely held in 
position on the printing cylinder or table of the machine. The object of 
this portion of the invention is to enable a small stereotype plate, for a 
second edition or other purpose, to be introduced into the form without 
recasting the whole of the matter as now practised. Also in removing 
the git from stereotypes when in a fluid state by means of a blade or its 
mechanical equivalent, in place of allowing the metal to cool and then 
cutting it off with a saw as now practised. 

2519. F. J. Buac, Ipswich, “‘ Artificial leather."—Dated 19th September, 
1870. 

This consists in combining thin sheets of real leather with sheets made 
from leather pulp, so as to give to such sheets a covering of real leather, 
and thus produce a stronger and better artifical leather than heretofore, 
and also to allow of all sorts of waste pieces being usedup. The inventor 
takes the thinner sorts of waste pieces and puts them into a powerful 
rag engine, and pulps them with water or a thin solution of gelatine. 
The stouter or harder pieces may be put into any suitable disintegrating 
or crushing mill until it is crushed or broken, so that the fibre is not 
destroyed, after which it is put iulv a rag engine and treated as the 
thinner pieces. When the pulp is sufficiently fine it is run from the 
engine into a tank and mixed with a stronger solution of gelatine. 

2522. A. FRANKENBERG, Manchester, “‘ Raising, drawing, and cooling 
liquids.” — Dated 20th September, 1870. 

In the cellar or uther convenient situation the inventor places a strong 
metal vessel or receiver, provided with a safety valve, and in connection 
therewith he has an air pump for charging the same with compressed air, 
which pump may be worked by hand. This compressed air vessel is 
fitted with a main pipe communicating by a number of branch pipes 
with the upper part of each vessel containing the beer or other liquid to 
be drawn off, each pipe being fitted with a separate tap. Each vessel is 
also fitted with a tap screwed into the head, and provided witha pi 
leading to the corresponding tap in the bar or other place where the 
liquor is to be drawn off. In connection with the main pipe or with the 
air vessel is a pipe leading to a manometer placed above the taps in the 
bar or any other convenient situation, so that the amount of pressure ean 
be at any time ascertained and regulated. Air having been compressed 
into the receiver by means of the air pump until the manometer indi- 
cates the pressure required, the taps on the pipes leading from the air 
vessel to the upper parts of those hogsheads, barrels, or other vessels 
whence the liquor is to be drawn, are opened, and the compressed air is 
thus brought to bear on the surface of the beer or other liquor, and the 
consequence is that upon opens any of the taps at the bar the beer or 
other fiquid will be forced by the pressure of the compressed air up the 
corresponding pipe, and flow from the tap.—-Not proceeded with. 


2524. M. D. Hottins, Stoke-upon-Trent, “ Metal plates for flat printing.” 
—Dated 20th September, 1870. 

In the First place a foundation or bat, com 1d of plaster of Paris or of 
other similar material, is on its upper surface coated with a thin layer 
of clay; upon this clay a pattern is placed, and the ——- of clay com- 
pri within the lines of the pattern, and forming that part of the 
pattern which will be the indent on the metal plate, is cut out and re- 
moved. A plaster cast is then taken of the surface of the bat, and from 
this an impression in clay is again taken. This impression is allowed to 
dry, and when sufficiently hard the molten metal is poured upon it. 
The metal, when cold, forms a plate from pommel nays can be effected 
in the same way as from a metal plate engraved by hand, in the way 
usually adopted in producing metal plates used for flat printing.—Not 
proceeded with. 

2526. T. E. Bonn, Birmingham, ‘‘ Sweetmeats and lozenges.”—Dated 20th 
September, 1870. 
This consists of a horizontal travelling perforated plate of metal, wood, 
glass, or porcelain, the perforations being of the form of the lozenge or 
t t to be produced, and arranged in suitable numbers in rows or 
otherwise at regular distances apart. Above the travelling plate are 
suitably secured in a holder or carrier a series of one or more rows of 
penne § plungers, a an up-and-down motion within a guide or pair 
of slides, and fitting with accuracy the perforations in the t ling hori- 
zontal plate beneath them. The perforated plate forms a travelling bed, 
upon which the paste or mate: of the lozenge or sweetmeat is to be 
laid in a layer of suitable thickness; the perforated plate with the paste 
travels with an intermittent motion beneath the vertical plungers, 
punches, or dies, which descend so as to allow each F samay to enter one 
of the perforations in the plate through the paste, thus carrying with it 
a lozenge or meat of the intended form ; the lozenges or sweetments 
thus punched out fall into or upon a suitable tray or receiver ready for 
removal for the d process. pon the ascent of the plungers, for 
the purpose of freeing them from the perforations last entered, the 
teovelling movement of the perforated plate or bed takes place, advan 
another series of perforations and a 9 surface of the paste for the 
next descent of the plung To p tt the paste from puckering or 
adhering around the plungers in their ascent or releasing movement, the 
inventor employs a pull-back plate fitted tely b ith the plung 
and immediately above the paste, and = perforated to the under 
plate so as to receive the plungers, the perforations in such plate corre- 
sponding in number to the plungers employed. 
2582. T. Rose and R. E. Greson, Barlestown, ‘‘ Breaking cotton seed.”— 
Dated 21st September, 1870. 

This consists, in constructing the surface of the breaking cylinder 
so that it is covered with a series of small pyramids or poy 
lines parallel with each other, but diagonal to the axis of the cylinder. 
Secondly, in constructing the breaking —- of a number of circular 

















2545. J. More, New York, U.S., “Cutter heads o; ning machines.” — 
Dated 22nd eptember 1870.” dustin 


relative depths of cut, as also to provide for their being moved forward 
by degrees as their are away. The cutter shaft and its 

tions may be ted and driven in all in the ordinary 
manner. There may be more tlian one cutter shaft in the same machine, 
and one only or both may be thus constructed. The invention is in- 
—— to be applied to the “‘ Woodworth” or cylindrical wood planing 
machines. 





2546. H. Jones, Cwmcar, Wales, ‘‘ Holding cords.”— Dated 22nd September, 
1870. 


A — or reel of convenient size is provided, which is placed on a 
spindle, or a spool or ball is enclosed in a hollow rod or box fixed on the 
said spindle. The latter is fitted to turn freely in a wire or other frame 
which is intended to be secured to the emer the side of the room, or in 
any other convenient ition, either imm tely over the place where 
the twine or string to be used, or at any desired distance there- 
from. The spindle may be placed either horizontally or vertically. When 
arranged horizontally LF epee to place a spool or reel on the spindle, 
the spool or reel being ie with a square hole to fit a square portion on 
the —- to prevent the turning of the reel independently of the 
spindle; but the reel is made removable therefrom, so that when empty it 
can be readily broken off and a full reel put in — The end of the 
twine or string is conducted for delivery through a guide ring or eye 
attached to the frame, and is thereby caused to at all times in one 
position. At one end of the spindle, which extends beyond the reel, an 
oa is sometimes formed whereon a contrivance is placed which 
is called the ‘‘brake.” This brake consists of two semicircular pieces of 
cork, or other suitable material, which are so formed as to enclose the 
shaft without mee’ around it, so that yee exerted upon the two 
= of the brake cause them to bind the spindle between them ; it 
8 preferred for purpose to use india-rubber rings, but metallic 
springs may also be used. To the brake is attached a piece of strong cord 
or small chain, which is so arranged that it will be coiled upon the brake 
by uncoiling a portion of string or twine from the reel. 
2550. D. M. C. Weston, Boston, U.S., “Centrifugal machines.”—Dated 23rd 
September, 1870. 

This consists in placing springs above and below a flange situated at 
the interior of the —— bracket. The fixed shaft, on which the 
tubular shaft carrying the centrif: basket revolves, has a flange firmly 
fixed on it, and leaving a portion of the shaft on the upper side of the 
flange of sufficient length to Ly up through or between the springs and 
the flange in the bracket, and at the extremity of this upper part of the 
shaft a screw thread to receive a nut is formed, which on being tightened 
compresses an upper washer or flange against the upper spring, and the 
lower flange st the lower spring. A second arrang t forsuspend 
ing the centrifugal basket consists of a framework with arms, into the 
centre of which the fixed shaft or axis of the centrifugal machine ia 
secured. At the ends of each of the arms a hole is fortaed to pass over 
studs or bolts in the supporting bracket. Above and below the holes in 
the arms springs are placed, which are tightened or compressed to the 
necessary extent by meaus of nuts on the studs or bolts. The arms 
are cranked sufficiently to admit the pulley and belt for driving the 
centrifugal machine. 

2559. P. Kocu, Mauchester, ‘‘ Tapping nuts for screw bolts.”--Dated 23rd 
September, 1870. 

The machine for this purpose is constructed with a horizontal table on 
which the nuts to be tapped are placed; from this table extends down- 
wards in an inclined plane a plate, wherein are formed grooves or 
channels through whith the nuts are connected to the taps. The 
taps are formed on the lower end of stems or rods fitted in 
the sockets of vertical spindles which rotate in suitable bearings 
at the top of the hi The inclined grooves or channels terminate 
in horizontal recesses which hold the nuts centrally under the rotating 
taps, the outer ends of the recesses having a wallor flange for preventing 
the passage of the nuts beyond the proper position under the taps. 
Below the inclined bed of the machine are treadles, which are connected 
by suitable rods to the tap spindles. _It is preferred to use two treadles 
and = connect one half of the entire number of spindles to each 
treadle. 








7. S ' z. Tuompson, Boston, U.S., “Rasps and files.” —Dated 23rd Septem 
r, 1870. 

This consists, First, in constructing rasps with a permanent shank or 
base, and one or more removable cutting plates provided with teeth upon 
one or both sides ; Secondly, stretching and confining toothed cutting 

lates upon their shank or by means of a key and block; Thirdly, 
n stretching and confining toothed cutting plates upon their shank or 
by means of catches and sectional screws, the latter being actuated 
by the handle of the file; Fourthly, in making rasps by producing the 
teeth of the movable cutting plates upon both sides, whereby the wear- 
ing — of the instrument are greatly increased; Fifthly, indenting 
the face of the shank of the instrument for the reception of the teeth of 
the movable cu plates; Sixthly, producing the teeth of rasps by 
inching them up from thin plates of metal; Seventhly, a shank or 
ee of a curvilinear form in longitudinal section. 
2562. J. W. Wriacut, Quebec, Canada, “‘ Printing types.”—Dated 24th Sep- 
tember, 1870. 

The printing t; are constructed of cast iron, the printing surface of 
the type is planed in a planing machine. The planed surface will pro- 
duce oo uite equal to those taken from wooden type, and will 

uire less ink. e ting surface of each t is supported on a 
skeleton framework of flanges or ribs projecting from its back, and the 
back of such ribs or projections upon them are faced so as to be in a 
plane parallel with the printing surface. In order to keep the type at 
the proper distance from one another when they are set up into a 
line, the skeleton framework is made of the full width of the letter both 
at the top and bottom of each type.— Not proceeded with. 

2563. G. and A.’ Price, Wolverhampton, “Pressing washers from sheet 
metal.”— Dated 24th September, 1870. 

This relates to machinery of a strong cast iron bed, with :. 
raised headstock at each end, to which the fixed tools are bo! 5 
double-ended ram, carrying at each end a — tool, takes a horizontal 
reciprocating motion bet these headstocks from a crank pin, which 
engages a sliding block working in a rectangular frame in the middle of 
the ram. This crank pin forms part of the main shaft to which the e 
spur wheel is keyed, and which revolves in bearings on each side of the 
ram. The wheel is driven by a on on the end of the counter or 
driving shaft, which is put in motion by steam or other motive power. 
The fiy-wheel is on this shaft. The tools are constructed for making 
three washers, one inside the other, at one operation. Each punch forms 
also the die for another punch ty its own diameter in the opposit 
tool, and the large die jinto whith the outside washer of the three is 
pressed is bolted to the end of the{ram and called throughout the “moving 








2564. J. Apsey, Reading, ‘‘ Chaff-cutting machines.” —Dated 26th September, 
1870. 


This consists in the combination of a body or box of cylindrical form, 
containing horizontal and vertical feed rollers, suitably driven with a 
conical mouthpiece, having spiral ves or ribs in or on its internal 
om, and caused to revolve at a suitable speed in relation to the speed 

the knives or cutters. The feeding rollers have either parallel or con- 
cave sides with notched or serrated edges; each roller is also provided 
with scrapers and is driven by suitable mitre gearing. When four rollers 
are used, viz., two tal rollers and two vertical rollers, it is pre- 
ferred to drive the tal rollers by means of intermediate gearing 
adapted to produce the required speed from the main shaft, the other 
rollers being driven from them. 

2570. = J. Jones, Peckham Rye, “‘ Diain pipes.”—Dated 26th September, 


1870. 
Instead of forming a socket entirely around one end of each | of 
pipe, the inventor removes a portion of the socket and also a cali of 
par mary tog Lach ging Rated a and bee A nee | he pro- 
poses to enclose by a fi cap or cover made water-tight with cement 
or other composition if necessary. When it is req to examine the 
drain it is simply necessary to open the ground until one of the caps is 
uncovered, the cap may thenjbe removed,; during this time the flow of 
sewage water is uninterru and cannot escape out of the opening, 


pipes 
the cap fitting the opening in the 
a communication between the 
pes and the main drain. The caps are to be so shaped as to 





them, 
rt tooth and . Thirdly, in constructing the 
surfaces of the eae by Inserting steel teeth ed into 
holes formed upon the face of a metal cylinder, and afterw: casting 
around such metal cylinder a coating of soft fusible metal, in thickness 
nearly equal to the length of the teeth, the points of which will therefore 
project beyond the ‘ace of the soft fusible metal. 


2537. D. 1. Jones, Newburg, U.S., “‘ Rolling mills.”— Dated 21st September, 
1870. 
This relates to mills for rolling ingots into bleoms by the employment 
ofa of rollers ate one above the other, and tovereibie ts, thels 
movement, adjustable in their vertical relation to each 
other, so that the ingot ha’ been run through from one side of the 
mill is returned through the same groove bya reverse rotation of the 


complete the sockets on the main pipes. 
2571. L. W. Weeks, New York, U.S., “ Water gauges.”—Dated 26th Sep- 


A separate chamber is employed, which may be fixed to the boiler, or 
to the wall of the one ge other suitable part, at the requisite 
height. The upper end of chamber is connected by a pipe or 
tube with the steam , ag of the boiler, and the lower by another 
pipe for tube with solid water in the boiler. These pipes 
or tubes ce pees SOe ee or vebven, to ene Bo eh Sam 
desired, to be readily cut off frum communication with the boiler. Within 
ote nary te ss toon bor ong a rod Sey for aa ran 
screwing e ball- ere! — 9 or adjustmen 

rod is -joint connected to one end an arm or lever, which 





This ye 
at its other is carried by a rod or axis, on which it is secured in the 
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required position by a set-screw. One end of this rod or axis passes 
through an opening in the side of the chamber, and has fixed thereon a 
ltand or pointer, which t over u suitable dial fixed on the outside 
of the chamber. This rod or axis has a shoulder formed thereon, which 
is ground to fit steam tight against a collar screwed into the chamber, 
and through which such rod or axis passes. The end of this rod or axis 
_— to that on which the hand or pointer is fixed does not pass 
through the chamber, but is ground to fit against the end of a pin, which 
is received into a recess formed in a screw, bolt, or plug, and has a coiled 
spring placed around it, by which, aided by the screw, bolt, or plug, the 
rod or axis is forced endwise as desired, so as to keep the collar and 
shoulder in steam-tight contact.—Not proceeded with. 


2576. O. Nison, Red Wing, U.S., ‘‘ Supplying paper to printing presses.” — 
Dated 28th September, 1870. 

The inventor uses a suction apparatus, a laterally oscillating pipe, and a 
series of cups ted to and icating with the pipe. From this 
pipe the air is exhausted by a common air pump, and causes one sheet of 
paper to adhere closely to the mouth of the cups. At the same time a 
movable table is caused to drop a little from the cups holding the sheet. 
Then another pipe is placed parallel with the oscillating pipe. This 
second pipe is provided with several perforations opposite the table, from 
which currents of air pass under the raised sheet of paper, separating it 
from the other paper lying on the table; then the oscillating pipe moves 
forward and delivers the sheet to grippers. At this instant the suction 
ceases, and the paper is released from the cups. A frame supports with 
suitable bearings the printing cylinder, which has a face place. An eccen- 
tric pin fastened to the face place imparts motion through a connecting 
rod to a cross lever pivoted to a bearing fastened to the frame. The 
cross lever operates the piston-rod of a force pump. The other end of the 
cross lever operates the piston-rod of a suction pump. The cross lever 
also operates the laterally oscillating pipe, which extends acruss the 
frame above the feed table, and is supported at one end by a lever arm. 
This pipe is moved sv as to bring it alternately to the paper lying upon the 
table and to the cylinder. A flexible pipe fastened to an elbow joint on 
the oscillating pipe connects the same through the medium of a stop- 
cock and connecting pipe with a reservoir or vacuum chamber, which is 
connected through another pipe with the vacuum pump. The cups or 
short tubes have an inclined position while resting with their back edge 
on the paper.—Not proceeded with. 


2578. E. W. Anprews, Englewood, U.S., “ Electro-magnets.”—Dated 28th 
September, 1870. 

A soft iron core is used within a short helix, forming a single spool 
electro-magnet. This iron core is attached at one end to a permanent 
magnet of a shape to pass up at the side of the helix and extend towards 
the exposed end of the core, and upon this end of the permanent magnet 
is a hinged tongue ; hence, by induced magnetism in the core and tongue 
from the permanent magnet, the tongue is attracted by the core. An 
adjustable spring is applied to the tongue, but it is not sufficiently 
powerful to separate the tongue from the core. The coil of the electro- 
magnet is wound so that a pulsation of electricity will give to its core an 
opposite polarity to that of the induced magnetism from the permanent 
magnet ; hence, a very slight pulsation of electricity through the electro- 
magnet will cause the breaking of contact in the tongue and core, and 
the cessation of that pulsation allows the tongue to be attracted to the 
core. The secondary local or relay circuit is broken and closed by the 
motion of this tongue, an insulated screw being placed with its point 
just clear of the tongue on the opposite sides of the same to the core, an 
the secondary or relay circuit wires being connected to this screw and 
to the bed carrying the permanent magnet.—Not procee:led with. 


258]. T. Moore and C. A. Heap, Stockton-on-Tees, “ Pulley blocks.” — 
Dated 28th September, 1870. 

The inventors construct a pulley block with a small chain wheel, over 
which is passed a chain, to either end of which the sack or weight to be 
raised or lowered is attached. The small chain wheel has cast concentric 
with it at one end of its side an internal toothed wheel, into which gears 
a pinion cast at the side of and concentric with a driving wheel, over 
the periphery of which an endless driving chain or cord is passed. The 
driving wheel is of considerably larger diameter than the chain wheel, 
and when the driving wheel is turned by pulling round the endless 
driving chain or cord a revolving motion is imparted at a reduced speed 
to the chain wheel, and to the lifting chain which passes over it. The 
pins or axes upon which the chain wheel and the driving wheel revolve 
are formed in one piece, they being connected one with the other by a 
central crank piece. The outer ends of the pins or axes are passed 
through the side bars of the pulley frame, and are secured by nuts. 
The pulley frame, as is usual, is provided with a hook by which it can 
be suspended when desired. 


2582. S. WoopHALL, Netherton, “ Blacking pipes and tubes.”—Dated 28th 
September, 1870. 

This consists in the employment of a bucket perforated through its 
side with a series of holes for the lower half of its depth. Within this 
first or main bucket is contained a second or regulating bucket having 
no bottom and mounted on a vertical spindle, and by raising or lowering 
this second bucket the flow of the blacking or pointing compound is 
governed. A brush is formed round the lower edge of the first bucket, 
and a similar brush round the upper edge of the second or regulating 
bucket. These brushes are of somewhat larger diameter than the outside 
of the main bucket.—Not proceeded with. 

2584. J. Hivt and A. M. Stratuern, Coatbridge, N.B., * Cutting wood.”— 
Dated 28th September, 1870. 

This consists, First, in combining parts in one machine in such a way 
that wood, the form known as battens, may be sawn into boards or 
“sacking,” and at the same time have the necessary reversed half-check 
rebates formed on the two edges of every board, instead of the sacking 
boards having to be subsequently passed singly through a separate 
machine to receive the rebates. In this improved arrangement for 
actuating the feed rollers of the machine with reciprocating saws a 
pulley having angular grooves is acted upon by a correspondingly shaped 
lever or piece set eccentrically on a pin, so as to grip the pulley when 
drawn in one direction, but freeing itself when moved back. When 
arranged as a hand brace the lever becomes the handle by which the 
brace is worked, and the pin on which the lever is set is fixed in « box 
encircling the grooved pulley, such pulley being formed with a central 
socket to receive the drill or other tool. 

2585. J. Haut and A. M. SrraTwHern, Coatbridge, 
Dated 28th September, 1870. 

Instead of forming the rollers or beams with a lap joint, as usual, the 
inventors cause the joint to radiate from the centre of the roller or 
beam. They first bend the plates of which the rollers or beams are to be 
made with their edges at right angles thereto ; then by the aid of a roller 
or mandril witha goove formed therein they bend the plate intoa 
tubular fo... with the two edges lying flat against each other. The two 
parts of the joint are then soldered together, so as to form the edges into 
a longitudinal rib or fin on the inside of the roller or beam in ali 
radiating from the centre thereof. To form a long roller the end of one 
short tube is compressed and a recess sunk therein, so that one end of 
another tube may be passed over it, a portion of the longitudinal rib or 
fin being cut away or received in a recess formed for it. The two parts 
are then soldered together so as to make a flush joint. Rollers may be 
employed for small diameters, but where larger diameters of rollers or 
beams are required the roller or beam is made double, that is with the 
exterior tube or cylinder and with an interior tube or cylinder formed in 
a similar manner, but with the addition of longitudinal grooves or corru- 
gations. It is preferred to employ three of such grooves or corrugations, 
so as to obtain the maximum of strength combined with a more con- 
tinuous support to the exterior tube or cylinder, but other numbers of 
grooves or corrugations may be employed, such corrugations or grooves 
occupying only a small portion of the circumference of the tube or cylinder, 
the other parts being portions of a circle. 








Cutting wood.”— 








PUMPING AND WINDING ENGINES AT SEGHILL COLLIERY.—We 
are requested by Messrs. Bells and Goodman to state that every 
portion of the machinery at Seghill illustrated in our last im- 
pression was tested by hydraulic pressure not to 200 lb., as stated, 
but to 2000 Ib, on the square inch. 

WE are so accustomed in the present day to see the streets of 
London dug up and the gas pipes and water pipes laid down one 
year taken up the next, that it is strange to hear of any old water- 
pipes that have been allowed to remain undisturbed for centuries, 
and have only lately been dragged out of their hiding-place. 
The Builder reports the discovery of some relics of the old water 
main in the City. During the present relaying of a line of new 
metal pipes through Gracechurch-street, several trunks of stout 
elm, varying in length from 8ft. to 10ft., have been unearthed. 
They present an irregular form, exactly as they grew when living 
trees, the bark remaining attached to many of them. Some of 
them are from 18in. to 24in. thick at one end, but of course they 
are thinned down at the other extremity to enable them to pass a 
few inches into the bore of the other length of piping to which 
they were attached. The bore does not even run uniform in some 
of them, and varies in diameter from 6in. to Yin. These old 


trunks it is stated, are in tolerable tion, and are a great 
curiosity to look at ; they have evidently been lying undisturbed 
under the pavement in Gracechurch-street since the first metal 


main was laid in the City. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE ORDERS RECEIVED AT THE FINISHED IRONWORKS: Their ex- 
tent: The qualities in demand—TIGHTNESS OF MONEY: Reflec- 
tions as to result of financial difficulties in France—PRICES OF 
FINISHED IRON: Varied—Pic 1RON: The prices—COAL STEADY 
—THE FORTHCOMING VISIT OF THE IRON AND STEEL INSTITUTE: 
The arrangements fixed—AN AMERICAN REVOLVING PUDDLING 
FURNACE: What is claimed for 4—RaILWAY WORK—BRIDGE 
BUILDING—HEAVY MACHINE WORK—WATER AND GAS MAINS— 
GOVERNMENT SMALL ARMS FACTORIES—COLLIERY OFFENCES: 
Masters and men at fault. 

THE new quarter is opening quietly. As yet only few specifica- 

cations, the result of closed negotiations at the quarterly meetings 

last week, have come to hand,jand there is reason to conclude that, 
by reason of the tightnesss of money, certain of the indents will 
be kept back as long as the necessities of the purchasers will 
allow. Notwithstanding the cheapness of bullion, there is no 
doubt about it, cash is not easy to get. The collectors hereabout 
complain of the tightness with which itis held. It may well be 
hoped that the financial troubles that have yet to be met by the 
people of France will not influence this district unfavourably to 
any very considerable extent. This, however, bas yet to be 
proved. Meanwhile more caution pervades the iron and hardware 
market at the present moment than has been observable lately. 

The orders that are under execution are not very conspicuous in 
any one of the varied products of the mill and forge. Most 
activity is, perhaps, observable in the hoop and strip mills, This 
arises out of the demand at once for strips for tube-making and 
for the means of baling cotton and wool. A little Government 
order, extending to 140 tons—of hoops—is to be given out for 
delivery at three of the national dockyards, 

The sheet mills are the next best occupied. The dimensions 


The metal market is down this week in respect of tin. Smelters’ 
standards fell 2s. per cwt. on Tuesday. Superior fine is now, 
therefore, quoted at £123; fine £121; superior common, £121 ; 
and common £119 per ton. 

The working in the past year of the Royal Small Arms 
Factory, Birmingham, which is devoted to repairs has en- 
tailed a total expenditure of £16,023,| exclusive, however, 
of £6,045 charged against the factory for stores in stock. As 
against all the cost, the establishment earned in the twelve 
months for the repairs of arms, £12,548; and upon the same 
side cf the accounts £1197 is set down as for stores, issued 
together, with £2341 as expenses in connection with the corps of 
armourer sergeants, and £649 expenses in connection with appren- 
tices. Birmingham gun manufacturers invariably take great 
interest in the statistics of the Royal Small Arms Factory, at 
Enfield. It has just transpired, through a Government return, 
that the expenditure of that establishment in the year 1869-70 
was £155,008, of which £50,675 went for stores and £88,914 for 
wages. The same return, however, shows that the productive 
powers of the concern were not equal to the cost, inasmuch as the 
value of small arms and implements for small arms made and sent 
into store was £145,109, Details are given of these manufactures. 
There were 39,702 long Sniders turned out, the yalue of which is 
estimated at £113,929. The value of these rifles varies materially ; 
long Sniders, with steel barrels, and N.P. actions, being set down 
at £2 17s. 8d. each, and some, with iron barrels, £2 9s. 8d. each. 
There were 3360 short Sniders turned out, of the value of £11,498. 
The value of these short Sniders, with steel barrels, is £3 11s. 4d., 
and with iron barrels, £3 2s. 7d. each, The few Martini-Henry 
rifles that were made were, of course, extremely costly. Only 
212 are entered as having been made during the year, their value 
is £3130 16s. 84d., an average of £14 15s. 4d. each. No proper 
machinery is yet ready for the manufacture of the new rifle. 
There were 330 steel barrelled cavalry Snider-carbines made, 
valued at £875, and 970 ditto, with iron barrels, £2251 ; 2000 of 





| the old smooth-bore carbines were made and set down at £304, 


most in demand are still as they have been for some time past— | 


the very thin descriptions needed by the manufacturers, chiefly in 
3irmingham, of the multitudinous smallwares stamped out of 
sheets, and the thicker gauges required by the galvanisers, These 
last, however, are hardly in so good demand as they were a few 
weeks ago. The last mails from Australia, which is one of the 
leading markets of galvanised sheets, did not bring so favourable 
intelligence as has recently been the rule. It will be remembered 
that that distant market had become overstocked by shippers 
sending out on consignment, but that equilibrium had at length 
been again nearly restored. This, it now seems, had scarcely 
become known on this side before consignments were again sent 
out, with the result that now the market possesses more than it 
needs, and that makers, if they are not prepared to sell at a sacri- 
fice, are not receiving orders to the extent that a short time ago 
seemed more than likely would be now coming to hand. 

Plates are still in quiet request for boiler making, and likewise 
for the other purposes in which the first qualities are needed. 
Girder plates are unchanged. Angles and ‘l’s are fair, without 
pressure. Rounds are somewhat better, and they will increase in 
demand in proportion as the cable makers here who are already 


fairly off get more to do, and the ironmastei1s in South Wales who | 


compete in that kind with the makers here get into fuller work in 
their favourite product—rails. The smaller sizes and inferior 
qualities required by the makers of agricultural fencing are selling 
somewhat more freely. Bars of the first quality maintain the posi- 
tion they have for some weeks taken up; but common are not 
brisk. The goods that are being sent to foreign markets find their 
way mainly to Russia and the United States. 

Prices are tolerably firm at first-class houses; at some other 
establishments the selling quotations leave a small margin of 
profit. i 
are here and there demanded. The quotations are—common 
qualities from £2 15s. to £3 2s, 6d. ; hot blast, principally from 
the native ores of this district, from £3 15s. to £3 17s. 6d.; cold 
blast, £4 10s. Hydrate pigs are quoted at from £3 10s, to £4 2s. Gd. 
Nos. 1, 2, and 3, melters are selling well at the foundries. Coal 
keeps steady. 

The arrangements by which the visit of the Iron and Steel 
Institute to this part of the kingdom will be regulated have been 
made. It is fixed that the business meetings shall be held at 
Dudley. 
centre from which to visit the different ironworks after the read- 
ings of the papers at the morning sittings. The first sitting will 
take place on Tuesday, August 22nd. The morning of that day 
and of Wednesday will be devoted to reading and discussing 
papers, and the afternoon to the visiting of works in South 
Staffordshire. On Thursday the members will visit the Bir- 
mingham establishments, and will have been invited to dine at 
night with the Staffordshire trade in that town. Friday will be 
taken up in visiting works at some distance from Staffordshire. 
Hardly any doubt is entertained that this autumn session of the 
institute will prove as successful as either of its predecessors. 
Leading members of the industry hereabout are certainly desirous 
of making it so. 

Some little attention is being given here, owing chiefly, perhaps, 
to the activity of a local agent, to a revolving puddling furnace 
which has been worked at the Railway ironworks, Cincinnati, and 
which the British ironmasters are now asked to adopt. The ad- 
vantages claimed for the machine are a saving in the cost of 
labour equal, it is alleged, to 40 per cent.; a saving in the con- 
sumption of coal varying from one-third to one-half, according to 
the size of the furnace ; a much superior and regular quality of 
puddled iron from a given quality of pigs; a yield “ much in ex- 
cess of the weight of the charge of pig metal, instead of the 
usual loss.” Eight to ten heats, whether of 5cwt. or 10 cwt. (or 
more) are, it is asserted, made in a day of ten hours; fur- 
ther, that iron or steel may be produced at pleasure. The retining 
process, it is urged, is perfect, the whole of the phosphorus and 
silica and the sulphur, “‘to an extraordinary extent,” being 
removed by the chemical action of the lining mixture; and as all 
slavish labour is performed by steam power, one skilled puddler 
is enabled to attend to the working of several furnaces. It is 
explained that the bringing ‘‘to nature” and the balling of the 
iron is completed by the rotary action without the use of the 
rabble, except when the heat has to be divided into smaller balls. 
The capacity of the furnaces may be adapted to heats of any 
weight from 5 cwt. to 1 ton and over, and the cost of the furnaces 
(weight of product considered) is announced at about that of the 
usual hand puddling furnaces, We need hardly add that if this 
furnace should prove to be all that is claimed for it, then that the 
labours of that committee of the Iron and Steel Institute who 
have this subject in hand may now be regarded as having been 
reduced to a minimum by this ** Dank’s Patent Improved Revolv- 
ing Puddling Furnace.” To that committee the ironmasters in 
this district seem at present disposed to leave the invention, 
believing that if it possesses qualities worthy of their regard, then 
that committee will find them out. 

The general industries of Birmingham and the district, now 
that the holidays are over, are again getting in full swing as faras 
the orders will allow. All railway work of the rolling stock 


class is affording abundant employment to the workpeople, 
and wheels, and axles, and fastenings are slightly more sought 
after. The engineering y: where bridges and girders are pro- 


duced are working out their specifications faster than new orders 
arrive ; but they do not expect this to be the condition of affairs 
long. Heavy machine work keeps steady. 

Water and gas mains are leaving the works in large quantities. 
Amongst the — for new work of this class is one by the 
Corporation of Bath, who want about 2000 yards of 5in., 850 
yardsof 4in., 1100 yards of 3in., and 500 yards of 2in. water 
pipes, with the necessary branches, reducing pipes, bends, and 


irregular pipes. 


Pigs are firm, and since the quarterly sales higher prices | 


It was thought that town would form a most convenient | 
ALTHOUGH the iron trade peculiar to this district does not depend 


and 5500 smooth-bore muskets, with bayonets, cost £6204. The 
total number of arms of all kinds manufactured at Enficld was 
51920, and aggregate value £144,055, 

On the complaint of Mr. J. P. Baker, Government Inspector of 
Mines, Mr. Phillip Hicken, of Lower Gornal, was on Monday last 
fined £10 and costs for having upon his colliery an unfenced pit 
shaft, which subjected the public to great risk. A second charge 
of the same class was dismissed upon the payment of costs by 
the defendant. 

The operative colliers in North Staffordshire continue to be 
shockingly reckless, notwithstanding the calamities that have 
happened there, brought about in no small degree by such conduct 
heretofore. On Mouday the magistrates at Newcastle-under- 
Lyne sent a collier in the employ of the Crewe Iron and Coal Com- 
pany, at Lycett, to gaol for three months with hard labour for 
having in his possession a number of matches, together with two 
nails that would unlock the safety lamp. This man’s recklessness 
is the more extraordinary, inasmuch as he was one of the people 
who were hurt by the recent explosion in the same colliery. Nor 
was this man the only offender. A second was at the same time 
fined 403. and costs for carrying into the pit a key that would 
open the lamps. When will colliery proprietors protect them- 
selves and their men by having locks that cannot be tampered 
with, or, better still, when will they give all the attention that 
they might to the getting of coal by compressed air machinery, 
that whilst it cuts and breaks down the coal will likewise ventilate 
the immediate locality of its operation ? 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Transactions affected by the French Civil War 
A change expected: A large demand for all descriptions looked 
forward to when peace is restored; The prospect in regard to 
rails—SPECIFICATIONS FROM THE CONTINENT: United States 
contracts the principal demand—HOME TRANSACTIONS: Latest 
quotations —THE TIN-PLATE TRADE—STEAM AND HOUSE COAL 
TRADES—THE WAGES QUESTION— THE HIRWAIN IRON AND COAL 
CoMPANY : Arrangement with the creditors—THE LyNvI CoaL 
AND Inon Company v. BroGpEN—LLWYDARTH TIN-PLATE 
WorKS—THE FERNDALE RELIEF FuND—TESTIMONIAL TO Mr. 
J. RICHARDS—ANNUAL MEETING OF THE GOVERNOR AND CoM- 
PANY OF CopPER MINERS IN ENGLAND. 


a great deal upon the French demand, still it is evident that trans- 
actions are materially affected by the civil warfare which is still 
carried on in that country. It is not only that French require- 
ments are unattended to, but the disturbed state of affairs carries 
its influence into business in other direetions. So much atten- 


| tion has been and is still directed to the proceedings in that 


| 
| 





country, and so much uncertainty exists as to the ultimate result, 
that merchants and consumers of finished iron have not been in 
the humour, so to speak, to carry on their negotiations with 


| manufacturers with the regularity or earnestness that they would 


otherwise have been expected to have done. Hope must still be 
held out, however, that a change will very shortly take place, aud 
that the measures to bring about an amicable arrangement 
between the Versailles Government and the insurgents will be 
successful. 

France is not usually a very large customer for railway iron, but 
there are good reasons for thinking that when the internal state 
of the country is again peaceful, and the industries of the country 
are carried on as formerly, there will be a large demand for all 
descriptions of finished iron, to repair and replace the wear and 
tear which has gone on for the last nine or ten months. Rails 
will no doubt not be the description least in request when that 
time comes, and makers are anxious that the present deplorable 
disturbances should cease for this as well as other reasons. But 
the great anxiety is to see the peace of Europe thoroughly restored. 
for until such is the case business cannot be carried on with the 
freedom and confidence which characterised transactions before 
the war between the French and Germans commenced. 

Such improvement that is to be witnessed from time to time in 
the iron trade is, to say the least, very gratifying, for it shows 
that the orders given out are made out of actual necessity, through 
stocks in consumers’ hands being almost entirely cleared, and it 
will no doubt be some time before they can again be replaced by 
fresh stocks, which indicates that a legitimate demand must be 
kept up for some time to come. Some appreciable specifications 
have lately reached the district from the Continent, which help to 
fill makers’ books, but United States contracts continue to be 
the main dependence of all the large establishments. Clearances 
of steel rails are being made in various directions. 

Both iron and steel rails are being turned out in tolerably large 
quantities for home‘;purposes, Bars, plates, and some other de- 
scriptions continue in request. Pigs are stiffening in price, and, 
as compared with a fortnight ago, there is an advance in some 
qualities of 1s. 6d. to 2s. per ton. 

For rails, ordinary specification, £6 to £6 10s. per ton continues 
about the ruling prices. Spanish ores are offering for 12s. to 14s. 
per ton, the analysis submitted giving from 50 to 60 per cent. of 
iron, Northampton ores are quoted 10s, 6d. to Lls. 6d. per ton, 
delivered at the South Wales works. = 

The improvement in the tin-plate trade continues, and the prices 
lately agreed upon are firmly maintained. 

In the steam coal trade progress continues to be retarded by the 
state of French affairs, and it is quite clear that no improvement 
can take place until that country is again in order. For the mail 
packet stations and South American and West Indian markets 
there is not much change in the demand. Prices remain low and 
with little prospect of alteration. House coals are steady. 

More and more alarm is felt throughout the tic of Mon- 
mouth and Glamorgan in regard to wages disag tbet e 
colliery proprietors and the coal workers, There is considerable, and 
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if anything increasing, agitation amongst the men, and they dis- 
play unmistakeable determination to resist the reduction. Another 
meeting of delegates has just been held in Monmouthshire, and 
the resolution passed at the great delegate meeting in Glamorgan- 
shire on the preceding week was unanimously approved, The 
resolution was to the etfect that the colliers were of opinion that 
the time had arrived when they should ask for an advance in their 
wages of 10 per cent. No efforts will be spared by the agitators 
to induce the great body of the men to carry out the resolution, 
and it is much to be feared that a general strike will be the result. 
It is, however, the opinion of some that the majority of the men 
would be satisfied if the 5 per cent. reduction, recently enforced, 
were given back to them, and to enable the masters to do that it 
is earnestly to be hoped that the prospects of the trade will 
brighten in the course of next month. 

An arrangement for the selling of the assets to the debenture 
holders has been come to between the Hirwain Iron and Coal 
Company and their creditors, which has been sanctioned by the 
chief clerk in the Master of the Rolls’ Chambers. The arrange- 
ment is that the assets shall be sold for £1800, and the amount 
divided proportionately among the unsecured creditors. If this 
were not done the debenture holders were in such a position as to 
be entitled to every shilling of the assets the company possessed, 
and the unsecured creditors would not receive a fraction. It is 
undoubtedly to the interest of the company that it should be 
made, for the expenses of the concern, little less than £100 per 
week, all came out of the pockets of the unsecured creditors. 
The arrangement met with no opposition. 

The intended appeal by the defendants in the case of the Lynvi 
Coal and Iron Company against Brogden from the decision of 
Vice-Chancellor Bacon, who declared them to have been guilty of 
making large encroachments upon mines adjoining their own, and 
belonging to the company, has been withdrawn, a compromise 
having been effected. 

Important additions have just been completed at the Llwydarth 
tin-plate works, and the number of hands employed is likely to be 
very considerably increased. The proprietors have, therefore, 
built a commodious reading-room adjacent to the works, for the 
benefit of the workmen. The company will also, it is understood, 
contribute largely toa library in connection with the same - an ex- 
ample which is well worthy the attention of other large employers. 

A statement just issued by the Ferndale Relief Committee shows 
that the subscriptions to the funds and income from all sources 
up to the 3rd of March last amounted to £18,782 6s. 6d. The 
amount of relief paid was £4926 13s. 6d. ; marriage bonuses, £390 ; 
to claimants paid off during the four years, £510 ; funeral expenses, 
£23; school fees, £95 3s. ld.; and expenses of management, 
£592 4s, ; leaving a balance of altogether £12,245 5s. lld. At a 
meeting just held a vote of thanks was passed to the secretary, 
the Rev. D. M. Jenkins, who is about to leave the district. 

A handsome testimonial in the shape of a silver tea and coffee 
service has just been presented to Mr. J. Richards by the officials 
and workmen at the Dowlais Steel Works. Mr. Richards was up 
to within a very short time ago manager of the steel works, and 
now holds a similar position at Ebbw Vale. 

At the annual meeting of the Governor and Company of Copper 
Miners in England, the report stated that for the year ending 
January 14th last there was a loss of £12,584 12s. 7d. upon the 
year’s operations. The loss was due to some extent to a reduction 
in selling prices in the Jatter half of the year, but to a still 
greater degree to the high cost of the coal raised and other 
causes. A searching investigation has been made with every 
department of the works at Cromavon, and Mr. E. P. Martin was 
appointed to the management in November last. Improvements 
are to be carried out at the works, and a revision of the leases is 
under negotiation. After iderable di ion the report was 
adopted, the chairman expressing his opinion that such reforms 
would be introduced in the management as would insure better 
results for the future. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—ENGINEERING AND SHIPBUILDING— 
THE STRIKE AT SUNDERLAND — NEWCASTLE AND THE NINE HOURS’ 
MOVEMENT — IMPROVEMENTS AT TYNE Dock — THE PROPOSED 
SWING BRIDGE ACROSS THE TEES—THE COLLEGE OF SCIENCE FOR 
NEWCASTLE—THE MINES—PRICES OF IRON. 

ALTHOUGH the disturbances are continued 1n Paris there is a good 
continental demand for Cleveland iron of every description. If 
harmony were restored amongst the French people there is every 
reason to believe that the iron trade would be materially benefited. 
On Tuesday at Middlesbrough there was a capital attendance on 
*Change, and a fair amount of business was transacted. All the 
smelters being full of contracts, they refused to book orders at less 
than 47s. 6d. for No. 3. There is little new in the pig trade. The 
statistics I sent last week show that the Cleveland iron trade is 
now by far the largest and most important in the world. It is 
truly marvellous that this great district should produce upwards 
of 161,000 tons of pig iron per month after an existence of only 
thirteen years. Shipments are going on briskly, and the home 
and local demand for pigs continues good. 

In the finished iron trade there are still signs of improvement. 

There is a fair inquiry for rails, and contracts are being con- 
cluded by different North of England firms. The bar iron trade 
is active, and hoops, sheets, and rods are in great request. The 
wire mills are busy, and the foundries are full of general work. 

Engineers are busier. Many of the marine engine builders are 
very much behind with their work. Blair and Co., at Stockton, 
are doing a Jarge trade in their speciality compound engines, At 
Newcastle all firms are busy. Bridge builders are beginning to be 
more hopeful, but I do not hear of any orders of consequence 
having yet reached the northern counties. 

Shipbuilders have their hands full at Jarrow-on-Tyne. Messrs. 
Palmer and Co, have a number of ships on the stocks in various 
stages ; Messrs. C. Mitchell are busy ; and all the other builders on 
the Tyne, Wear, and Tees have more work to do than they can 
possibly get through for many months, 

There are no signs of the strike at Sunderland terminating. 
Last week a meeting of the workmen connected with the engi- 
neering trade was held in the Assembly Hall. One of the speakers 
said that all the working men of Great Britain were now sympa- 
thising with the workmen of Sunderland. It is said that there 
are about 2000 men out of work on account of the strike. The 
following resolution was agreed to: ‘‘ That we adhere to our former 
resolution of nine hours per day, or fifty-four hours yer week, and 
no concessions.” On Thursday four workmen were summoned by 
Messrs. George Clark and others, engineers, Monkwearmouth, 
before the Sunderland magistrates under the “‘ Masters’ and Ser- 
vants’ Act,” for leaving their work without notice. Three of the 
defendants were fined £1 and costs, and the fourth not appearing, 
a fresh summons against him was taken out. On Saturday four 
of the workmen of Messrs. Oswald and Co.’s, iron shipbuilders, 
were fined £3 and costs for leaving their work without notice, 

As I anticipated last week, the agitation for the nine hours’ 
movement has spread to other places in the North of England. 
On Monday evening a meeting of the representatives of ail the 
departments in the engineering trade in Newcastle-on-Tyne was 
held in that town. A deputation from the Sunderland engineers 
invited the co-operation of the Newcastle men in furthering the 
movement. About 100 Newcastle delegates were present, and 
after some conversation a resolution expressive of sympathy with 
the Sunderland men was passed, and a committee was formed for 
organising a similar movement in Newcastle. On Saturday next 
the subject is to be considered at a general ting of 








It is now stated that the Sunderland masters are willing to accede 
to the nine hours’ movement if it is generally adopted by the 
trade in the North of England. 

Several a have lately been made about the want of 
additional facilities for carrying on the Esparto grass trade at Tyne 





dock. I hear that the North-Eastern Railway Company, with a 
view to affording every accommodation requisite, have placed the 
matter in the hands of their engineer, Mr. Harrison, who will no 
doubt shortly submit a plan for such alterations as will meet the 
case, 

Next week it is expected that the North-Eastern Railway Com- 
pany’s bill, for powers to make additional railways between the 
Tyne and the Tees, will be considered in committee. One of the 
most important subjects for argument in the proposed bill is the 
swing bridge across the river Tees at Middlesbrough. I hear that the 
people of Stockton are carrying on their opposition to the bridge very 
spiritedly, and are in a position to show that a tunnel can be 
made for less money than is proposed to be spent in erecting the 
bridge. Some interesting engineers’ points are likely to be dis- 
cussed in committee. 

The scheme for establishing a college of physical science at New- 
castle, in connection with the Durham University, is progressing 
favourably. 

The promoters of the proposed National Technical University 
are meeting with support in the North of England. 

All the mines in Cleveland, Cumberland, Durham, and North- 
umberland, are working satisfactorily. 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s.; 
No. 2, 49s, Gd.; No. 3, 47s.; and No. 4, 46s. The prices of manu- 
factured iron are as follows:—Common bars, £6 12s. 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s.; best best, 
£8 2s, 6d. to £8 5s.; ship plates, £7 15s, to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s, 6d.; angle iron, £7 to £7 2s, 6d.; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s. ; 
slit nail rods, £6 12s, 6d. to £7; puddled bars, £4 10s, to £4 15s, 
On wagons at works four months’ bill, or cash less 24 per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoTCH IRON TRADE—EXPORTS AND IMPORTS OF PIG IRON— 
THE MALLEABLE IRON TRADE—THE COAL AND SHALE OIL TRADES 
—THE NEW ‘‘ ALBERT BRIDGE” AT GLASGOW—THE Tay BripGe 
—SHIPPING A LOCOMOTIVE— RUMOURED CO-OPERATIVE SHIP- 
BUILDING ON THE CLYDE. 

THE Glasgow pig iron market has continued strong during the last 
week, and prices have slightly advanced. Warrants remain very 
firm, and the makers of special brands, in some instances, decline 
to sell. Whenever continental affairs become settled there is 
little doubt that a great extension of business in iron may fairly 
be anticipated. Quotations rose as high as 56s. 7d. on Monday, 
and now there are a good many transactions at 5fis. cash, and 
55s. 10d. one month. No, 1 g.m.b., 55s. 9d.; No. 3, 55s. 3d. The 
recent advance may be accounted for in a certain degree by the 
increased demand for America, and the generally prosperous state 
of trade. 

The shipments of pig iron have been exceedingly good during 
the week that is past. The quantity of pig iron shipped from all 
Scotch ports for the week has amounted to 18,019 tons, which, as 
compared with the 16,386 tons of same period last year, shows an 
increase this week of 1633 tons. There is still a decrease, how- 
ever, in the total amount since Christmas of 3991 tons, as com- 
pared with the corresponding period of lust year; but if the 
exports continue on the same scale for a short time longer this 
deficit will soon be overtaken. 

There is also a slight increase in the imports of Middlesbrough 
pig iron into Grangemouth. For the past week they have amounted 
to 1390 tons, which is sixty-five tons in excess of the same period 
last year. 

It is reported that several Ayrshire furnaces which have been 
out of blast for some time will be blown in shortly. 

Ironfounders and makers of marine engine forgings are very 
busy, and the same may be said of the tin-plate and boiler-tube 
makers, 

Prices of bar iron are a shade higher, and there is a brisk de- 
wand for most descriptions of manufactured iron. The whole of 
the malleable iron district in and around Glasgow is as busy as it 
has been for many years, and there is a bright prospect before it 
for the next six months at least, The Coatbridge, Holytown, and 
Motherwell districts are in full employment, the Mossend Iron Com- 
pany adding six other furnaces to their already large number, and 
the Clydedale, just erected and started, adds other ten. 

Considering the advanced season of the year, the coal trade has 
kept up remarkably well. This may be ascribed to the coldness 
of the weather, which tends to increase the demand for household 
coal, while the lighting up of the whole of the puddling furnaces, 
and the general briskness of the manufacturing trades, caused an 
increased consumption of the other descriptions of coal. 

The shale pits are fully occupied and the mineral oil producers 
are busy, especially in the manufacture of the heavy oils required 
for lubricating purposes, 

The new bridge spanning the Clyde at Hutchesontown, Glasgow, 
and which is to be called the ‘‘ Albert Bridge,” is nearly completed, 
and is expected to be ready for opening next month. It is a 
bridge of three graceful arches, and in its structural and orna- 
mental design it will be an improvement upon the older ones 
which span the river. It is being causewayed with granite, and 
the footpaths are of good Caithness stone. The outside painting 
of the bridge is in green and gold, and medallions of the Queen 
and late Prince Consort, executed by Mr. 8S. E. Ewing, the eminent 
sculptor, and cast in bronze, occupy suitable positions. The arms 
of the counties of Lanark, Renfrew, and Ayr, and of other city 
incorporations, are represented upon the spandrels of the arches— 
those of Glasgow occupying the central parapet. The river bank 
on the north side will “4 improved or re-formed. Extending east- 
ward the banks will be sloped and planted with shrubs, An 
official inspection of the bridge is to be made this week by the 
Bridge and River Trustees, The opening day has not yet been 
fixed, but it will probably be about the middle of May. 

It is expected that the opening of the Portland-street Suspen- 
sion Bridge (the alterations on which are nearly finished) will 
take place simultaneously with that of the Albert Bridge. 

It is reported that the contract for the construction of the 
bridge over the Tay is now signed. 

On Monday a fine new six-wheeled locomotive, weighing thirty 
tons, was shipped by means of the large steam crane at Finniesto: 
Quay, on board the Derry st The! tive was plet 
excepting the two centre driving-wheels, which were detached in 
order to clear the hatchway of the steamer while standing on 
deck. The engine, built at Messrs. Diibs’ Glasgow locomotive 
works, is for the Irish North-Western Railway, for which destina- 
tion the tender, weighing fourteen tons, has already been 
despatched. 

It is rumoured that a well-known firm of ironmasters and a 
celebrated firm of iron shipbuilders and marine engine builders 
are shortly to commence a large shipbuilding concern on the co- 
operative principle. Both the firms are connected with Glasgow, 
and the works, which are thus to be carried on on the system of 
industrial partnership, are to be situated on the Clyde. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE: Sheffield: Tyneside: Teesside —PROGRESS OF 
CREWE—STEAM SHIPPING COMMUNICATION BETWEEN LIVERPOOL 
AND NEWCASTLE—STATE OF TRADE IN SouTH YORKSHIRE—THE 
Census aT DaRLINGTON—THE JOHN SrrakeEr (s.s,)— NortH 
oF ENGLAND [non TRADE ARBITRATION BOARD—COLLIERY 
VENTILATION—POPULATION OF MIDDLESBROUGH, STOCKTON, 
&o,—LEEDS PUBLIC IMPROVEMENTS—F AlRBAIRN GINEERING 
CoMPANY. 

At Sheffield the iron trade continues in an extremely prosperous 

condition, The armour-plate and rolling mills are fully at work, 





and the - factories display great activity, while the railway 
seem ers have plenty of orders. For steel of all kinds the 
emand continues extremely good. 

The general manufacturing trade of Tyneside continues active. 
It is said that there is a prospect of an immediate establishment 
geome of Transatlantic steamers between the Tyne and New 

ork, 

Several new furnaces in the Teesside district will shortly be 
ready to be putin blast. Some bridge orders are expected to be 
shortly obtained by Middlesbrough, Stockton, and Durlington 
builders. Shipbuilding on the Tees continues active. 

On Tuesday evening a soirée was held at Crewe to celebrate 
the extension of the Crewe Mechanics’ Institution. An exhibition 
of works of art, models of machinery, and scientific apparatus 
was held in connection with the proceedings. The president of 
the institution (Mr. J. Ramsbottom), who took the chair, stated 
that thirty years ago there were only two houses inUrewe. In 1861 
the population numbered 8157, and the recent census showed that 
it had increased to about 18,000. The importance of the town as 
« locomotive depét was evidenced by the fact that 1000 engines 
went out every day to work the traffic of the London and North- 
Western Railway. 

A project is on hand for establishing direct steam shipping com- 
munication between Liverpool and Newcastle and North and 
South Shields, 

‘There is little change in the aspect of the iron trade in the 
South Yorkshire district. A moderate trade is passing in rails 
and plates and in general foundry matériel, including pipes, &c. 
The Bessemer steel works are extremely actively employed in the 
production of plates, rails, machine fittings, crank axles, tires, 
&c. Engine fuel is in fair demand, a considerable quantity being 
sent over the Manchester, Sheftield, and Lincolnshire Railway to 
Ardwick, Gorton, Stockport, Staleybridge, &c. The demand for 
coke continues active. 

Darlington is found to have a population of 27,697, as compared 
with 15,779 in 1861. 

The screw steamer John Straker, the second of a new line of 
steamers now being established under the management of Messrs. 
Edwards and Allen, of Newcastle and South Shields, for the 
Hueloa and general trades, has left the Tyne for Constantinople 
in company with the first steamer of the line, the John William- 
son. The John Straker was built by Palmer’s Shipbuilding and 
Iron Company, Jarrow. She is 235ft. long, 30ft. beam, and 
18ft. 3in. moulded depth, and she carries 1450 tons dead weight. 
Her engines, by Messrs. R. and W. Hawthorn, are duplicates of 
those of the John Williamson. They are of the compound 
surface condersing class of 120 horse-power nominal. The maxi- 
mum power developed on the trial trip was 660-horse. 

A mechanical ventilator on the Guibal principle has been con- 
structed at Usworth Colliery (Messrs. Elliott and Jonassohn). The 
ventilator is driven by a fine double engine. Mr. D. P. Morison, 
at a gathering of visitors on Friday, described the Guibal venti- 
lator as a centrifugal ventilator with eight or ten flat blades set 
backwards from the radius, encased with masonry work, and pro- 
vided with a regulating shutter at the discharge orifice, to which 
is also appended an expanding chimney. The double engine was 
constructed by Messrs. Black, Hawthorn, and Co., of Gateshead. 
The two cylinders are each 26in. diameter, with 3ft. stroke. The 
full capacity of the ventilator, at sixty revolutions per minute, is 
24,000 cubic feet. 

The quarterly meeting of the North of England Iron Trade 
Arbitration Board was held on Saturday at Darlington. Several 
claims relating to the different classes of work and the prices paid 
were put in by employers on the one hand and by the workmen 
on the other. It was stated by the workmen to be their intention 
to meet the claims of the employers by reference to the prices paid 
in other iron manufacturing districts, 

The population of Middlesbrough exceeds 42,000; in 1861 the 
town had only 18,900 inhabitants. Stockton has a population of 
28,500. Throughout the whole Cleveland district the population 
is found to have largely increased during the last ten years. Thus 
while Stockton has now 28.500 inhabitants—and including South 
Stockton and Morton, 37,787—it had only 13,761 in 1861. 

The corporation of Leeds having invited architects to furnish 
designs for the alteration of the outside of the Central Market, 
together with suggestions as to the general improvement of the 
markets, twelve sets of plans have been sent in. A sub-committee 
was appointed to examine the designs in detail. 

At a meeting of the Fairbairn Engineering Company, on Tues- 
day, a dividend was declared at the rate of 5 per cent. per 
annum, 
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! 4sd4 £8 4 
Copper — British — cake | Steel, Swedish fazgot 000.000 
Per tom .....e0e 1/3 00.72 00 eee 1410 0..15 00 
0.74 ¥ 0) Tin, Banca, 6 ¥ 0..610 0 
0..77 0 ights, fine— cash 67060..6710 
00..000 For arrival . 660.000 
0..7510 0 English blocks .. ... 610 0..0 00 
00..000 sosccesseseess| Gli O..0 0 0 
10 0..6610 0 Refined, in blocks... 614 0..0 0 6 
0 0 %..7210 0  Tinplates, pr bx, 225 shts | 
, pe 0 + 0 07% IC, coke .....s000065| 1 3 0..1 6 0 
Iron, pig in Scotland,ton | 215 4) cash. }0900..00 0 
Bar, Welch,in London | 7 0 0..710 0) lvo.salh © 
Wales.| 6 7 6.. 612 6 000. O08 
Staffordshire; 715 0..8 5 0 ‘7 4. 018 0 
Rail, in Wales ...... 615-0..7 0 0 0.. 015 8 
Sheets, single in Lond.| 9 5 0..10 5 0 0..35 06 0 
Hoops, first quality ..| 915 0..9 5 0 0.000 
Nailrods ............| 710 0. 715 0 0..84 0 0 
Hwedigh ...cccccccoe| 9 45 0..10 0 O 0..43 10 0 
Lead, Pig, Foreign pr.tn.|17 17 6..18 0 0 0..33 5 0 
English, W.B, .... . {1915 0..20 0 0) 0.000 
Other brands ........ | 18 0.. 810 0.29 00 
Sheet, milled .. -/1815 0..19 0 0 0.0 00 
Shot, patent -}/2010 0..21 0 0 o..000 
Red or minium -|1915 0..2010 0 0.0006 
White, dry .... -|27 00.000 aL 0..3115 0 
ground in oil .. 000.000 0.0006 
Litharge, W.B.......| 0 0 0..0 0 0 a 0..4215 0 
Quicksilver, per bot ..../11 06 0..11 5 0 Foreign pal 715 0 #8 00 
Spelter, Silesian, per ton | 17 17 6..18 7» Brown .. #800.0006 
English V&S ....../1810 0..1815 0 | Lard.... ... 6 0 0..67 0 0 
Zine, ditto sheet........ | 94 O 0.0 O O @ || Tallow ....ccccccsecece | 36 O Ovo oe 
PRICES CURRENT OF TIMBER, 
1871. 1870, 1871. | 1870. 
Per load £28248 | £8 £ 8,| Per load— 4e04n £26445 
Teak .occceceeeeese12 5 1310/12 © 1210) Yel. pine, per reduced C. | 
Quebec, red pine .. 315 415) 315 415) 1st quality 18 0 910 18 019 9 
Jolow pine 4 5 5 0 4056 do. .. 13 514 012 O18 @ 
St. John’s ¥-B.. ol 6 $ 4 2 s 4 ‘i cae. 8 51410 1t 0 1810 
Quebec white.. ‘etersburg, yel. ols O11 0 
"birch ...... 8 5 +10 315 419|| Finland ....2.. 70 8 v| 6108 "9 
elm - 40 410) 45 5 5) M ecovesccosee OO 0 01 7 uv BO 
Memel .... 0 v 0 v| 0 0 O 0} Gothenburg, yel. 8101010' 8 0 si0 
Dantaic, oak 55 610|/4 565 w 8li vl 00080 
fir 210 410| 3 5 4 5/| Gefle, yellow 10101210 9 0101 
Memel,fir ........ 210 310) 2 5 310) eee 8l0iu v| 8 0 910 
Ig sccccececeeess 8 5 310) 219 B 5 | Christiana, per C, 
Swedish ..........2 5 310) 3 0 314) 190%. by 3 by 9 10 012910) 10 012916 
Masts, Queb. rd. pine 4 0 61v/) 310 6 0) im, yellow .... 
yL pine 4 0 610 on 6 S| ee epoue 
rdpined0 0 » v| ¥ v 0 O| per don rt} | 90 
Lathwood,Danta fm. 3 0 5 0/ 4 0 6 © Staves. per standard M. | 
oo Pont 515| 6 0 610 Quebec pipe seoses 72 077 lv, 65 0 6710 
©,, 12f. by 3ft. din. puncheon ., 00 0 18 01 
Quebec, wht spruce 13 1018 0|19 0.1710 Baltic, crown «165 9 375 9 c 
Sa Jchn,whtspruce 1210 1410/121015 0 Pipe ......../ 1400150 0 





THE raw material of “briar root pipes” is, according to the 
American papers, laurel roots, found easily and in large quantities 
in Maryland. Six tons of these roots were shipped at Baltimore a 
short time back. 


BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND CoMFORTING.— 
“ By a ne ae J of the natural laws which govern the 
operations of digestion and nutrition, and by a careful application 
of the fine properties of well cocoa, Mtr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills,” — Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London, [Apvz.] 
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BRITISH AMMUNITION — ITS CONSTRUCTION 
AND USE. 


No. VII 
* Tue principle of a rocket’s motion is described in general 
terms in almost every work on the subject. We say in 
general terms, because to understand the full being 
the question close and careful study is necessary. e 
common explanation of the action is that the gas formed 
by.the combustion of the seupubine pena equally in all 
directions; all the pressures towards the sides being 
balanced and nouteelliod , it is only necessary to consider 
those acting along the axis of the rocket, i.¢., towards the 
front and rear. e front is fully closed, while there are 
vents or openings in the rear end ; hence, since the pressure 
of gas acts on a larger area towards the front than towards 
the rear, there is an excess of pressure in the former 
direction which causes the rocket to move. That this ex- 
planation does not fully Guete 2 
meet the case may be seen 
on further consideration. 
For example, although the 
total pressure to which the 
gas is subjected becomes less 
with vents of increased size, 
yet the difference between 
the forward and back pressure 
would on this principle in- 
crease, so that the propell- 
ing force might actually 
increase, ins' of which it 
is proved to be in inverse 
proportion to the area of the 
vent; the limit to the de- 
crease of the size of vent is 
of course the strength of the 
rocket case. In short, it seems 
necessary to consider the 
medium against which the 
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escaping acts, which 
bees Sr William Con- PERSPECTIVE VIEW 
greve would have termed its 
“fulcrum.” This at first 


appears to be simply the at- 
mosphere. No doubt a quan- 
tity of gas suddenly dis- 
placing a large volume of 
air must meet with consider- 
able resistance in the form 
of atmospheric pressure, and 
a still greater matter is the 
resistance of the air in the 
form of inertia; the air, 
however, does not furnish 
the total amount of the re- 
sistance by any means. If 
a rocket er powder be fired 
in vacuo, ordinary atmo- 
spheric pressure is abolished, 
which is visibly manifest in 
the modified character of 
the explosion; nevertheless, 
the motion of the rocket, as 
pl has been tested 7 
analogous e iment, is but 
little affected. Does it not 
then seem reasonable to con- 
clude that the inertia, not 
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only of the icles of air, 
but also of the gas given off 
bythe combustion of the com- 


2 
5 
“a 


position, furnishes a fulcrum 

ainst which the power 
which generates the gas acts, 
pushing, asit were, from it in 
one direction and the rocket 
in the opposite direction? 
This conception seems to 
tally with the law established 
with regard to the size of 
vent, for the resistance due 
to inertia increases with the 
velocitywith which the inert 
body is projected, and this, 
in the case before us, must 
be inversely proportioned to 
ws area ach the =. 

e might submit, as a 
homely illustration of the re- 
sistance due to inertia of the 
air, the force that is required 
to close a pair of bellows 

uickly. ere there is no 
ormation of gas, and, as fast 
as the air escapes from the 
nozzle, the closing of the bel- 
lows would make room for it. 
The nozzle, of course remains 
open throughout, and if the 
air could indefinitely quickly through it there would be 
no resistance to closing, so that it is the power required to 
make it move fast, or, in other words, to overcome its 
inertia and friction that is exerted by the hands. The re- 
sistance of the air to the motion of projectiles is another 
illustration of the power of the inertia of the air, apart 
from its weight; while the pressure it exercises on the 
m of a barometer is, of course, that of its weight 
only. No doubt the explosion of powder or composition 
where a large quantity of gas is suddenly formed meets 
with resistance both from inertia and weight, but chiefly 
. former. . 
‘0 expose the surface of composition necessary to the 
formation of a sufficient queatity of bey effective pro- 
— every description of rocket a large coni 
win the base end of the column of composition. It 
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is not our here to write a treatise on the motion 
of rockets, we may pass on to the mention of two or 












cal | throughout its surface; thus expansion of metal, corrosion, 





three elements peculiar to their flight which seem to de- 
serve ial notice. 

(1) The gradual method by which velocity is imparted 
to a rocket entails the evil that its flight is very slow, and 
the rocket is consequently acted on toa serious extent by 
gravity, wind, and accidental influences. 

(2) The effects of deflection become greatly aggravated 
from the fact that, unlike a projectile fired from a gun, 
which impresses all its projecting force in the required 
direction, a rocket continually developes force through- 
out its flight, and thus the direction of the force at each 
moment depends on the effect produced by all the 
influences that have acted on the rocket up to that 
time. Thus, if a rocket commences vale to de- 
viate from its true line of flight, it rapidly in- 


creases its error; so that while the deflection of a shell 
might be: approximately represented by a straight line 
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drawn at an angle to the vm path, that of a rocket 
would be shown by a curve whose path each instant would 
be in the direction of the resultant between its motion 
impressed along the line of flight at the last instant and 
that due to wind or other deflecting cause. In an extreme 
case a rocket may, from striking the ground or any other 
object, be so deflected as to come back with great and con- 
stantly increasing velocity on the firing party. 

(3) The wind acts with t leverage on the stick of the 
Congreve rocket, while with rotating rockets there is a pecu- 
liar effect which will be noticed hereafter. 

Perhaps, however, the greatest evil connected with 
rockets is the fact that efficiency, and even safety, depend 
on the complete contact of the composition with the case 


or vibration in travelling may entirely spoil the rocket 


and render it unserviceable and dangerous. In tropical 
stations, especially in China, rockets have become destroyed 
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by the effects of climate. With all its faults, the rocket 
retains over other projectiles the advantage of providing 
its own propulsion, only requiring direction to be given 
it, which may be effected by the most simple means; 
in fact, anything that points it in the desired direc- 
tion is sufficient, the rocket, when not interfered with, 
continuing to move in the prolongation of the same. 
A Congreve rocket even laid on the and when it 
is very level moves fairly, but any slight rise in the 
=a will violently deflect it, and very likely break its 
stick. 

The action of the stick of a rocket is to keep the rocket 
head to the front, on the principle of an arrow, the resist- 
ance of the air keeping the light end turned behind the 
heavy one—that is, keeping the stick behind the rocket. It 
is evident, however, that wind will act in a similar way; 
so that, on the principle of the increase of deflection 
noticed above, it tends to 
ROCKETE turn a rocket more and more 

towards the direction of the 
7 wind’s eye. This may be 
seen in the flight of si 
rockets fired in a high wind, 
which sometimes appear as if 
they turned almost horizon- 
tal, flying up the wind. 

The stick was originally 
attached to the side of the 
rocket, but Sir W. Congreve 
eventually made it to screw 
into the base, so as to be in 
prolongation of the axis, and 
thus he prevented the bad 
effect of the pressure of gas 
acting against one side. i 
method of fixing the stick 
also gives increased accuracy 
from the establishment of a 
symmetrical form, so that the 
resultant of the resistance of 
the air is brought to act on a 
point more oul opposite to 
the centre of gravity of the 
rocket. Where this is not the 
case we have aspiral path of 
flight similar to that described 
by General Mayievsky (vide 
Mr. Mallet’s paper in our 
number of January 4, 1867), 
the mechanical power of the 
stick being the “function” 
corresponding to the spin of 
the projectile, which tends 
to steady it against the 
deflecting couple formed by 
the momentum of the projec- 
tile and the resistance of the 
air, when the centre of resis- 
tance is not opposite to the 
centre of gravity. 

Group 1 shows the Congreve 
rocket, Figs. 1 and 2 being 
the longitudinal section of the 
entire shell rocket, and Figs. 3, 
4, and 5, the section of various 
shell heads, showing the fuze, 
which was drilled out so as 
to decrease its length if re- 
quired by means ,of the bit 
and measuring scale shown 
in Figs. 7, 8, 9, 10, 12, and 13. 

General Boxer introduced 
an improved pattern of Con- 
greve rocket in which the 
vents were brought opposite 
to the conicai hollow instead 
of breaking into the ring of 
composition at the base; this 
gave increased safety. He also 
suggested the adoption of a 
stronger composition as well 
as some minor improvements. 

Mr. Hale proposed the 
rocket now in our service 
(vide group 2) ; its axis is kept 
in its true direction by means 
of rotation, which is effected 
by the pressure of the es- 
caping at thevents in the base 

inst three shields whichare 
tubes of conical bore, each 
of which is cut away on one 
side. Mr. Hale considered 
that, bythismethod of obtain- 
ing rotation from gas that had 
left the vent, he utilised aforce 
previously wasted, his patent 
stating that “the wholepower 
of the gas shall be exerted in giving the onward motion.” 
He, in fact, considered that he obtained rotation without 
any sacrificeof propelling power. Doubtless the construction 
is a very one, and gives that very high oy of 
rotation which is necessary to preserve the direction of the 
axis of a projectile of such great length. It is not, however, 
true to say that the force employed in giving rotation could 
not have been applied to propulsion, especially since the 
form of vent is a cone with the smaller end to the rear. It 
is obvious that there is a slight resistance to the escape of 
the gas, whose force would thus be necessarily impressed on 
the ae of the shield even were there no expansion ; in fact, 
the turbine water-wheel receives its rotation by this action 
of the descending water, which of course cannot expand, 
but is indirectl i and this seems to be confessedly 
the model which Mr. Hale has copied. At the suggestion 
of General Boxer the rocket-case is to prevent 
the rocket-case twisting away from composition. 
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as is the principle of the Hale rocket, it appears to 
be capable of great improvements; for instance, it may be 
seen by reference to the figure that the head is plugged up 
with wood. Sir W. Congreve had both shell and carcass 
rockets. In the case of an unsound rocket the shell gave 
an additional element of danger no doubt; still, to discharge 
a projectile which only aims at doing the firing y 
no injury is, to say the least, a low standard of excellence, 
and there is little doubt that the rocket has come to be 
looked upon too much “as a dangerous kind of wild beast 
that is to be got rid of as safely as possible;” and if a shell 
rocket is too dangerous a projectile to use, it is only a proof 
of a very imperfect state of development in the art of 
making rockets. Against carcass rockets, however, this 
objection does not apply, and it is hoped that this nature 
of projectile, which was Sir William’s special favourite, 
may again come into the service. At along range a rocket 
falls with nothing like the striking force of a shot, and if 
deprived of its incendiary power it ceases to be formidable. 
This might be expected to be the condition in which our 
present service 24-pounder rockets would fall at about 
1800 yards and over. No doubt they would be effective in 
dispersing cavalry, or firing buildings at the shorter ranges. 
The 9-pounder, which is the only other size likely to be 
made for the future, is, of course, far inferior in range and 
power. 

Then, again, the means of discharging the rockets appear 
to be faulty. Open V-shaped troughs are used for land 
service, which are but feeble machines for their propulsion 
as compared with tubes which confine the gas to a certain 
extent. Happily for sea service, the motion of a boat 
makes it impossible to use an open trough, and tubes have 
always been supplied. The old pattern tubes could only 
be fired in a line nearly parallel to the keel of the boat, but 
Lieut. Fisher, R.N., has designed a tube which pivots on 
a stanchion, and is capable of being fired in any direction. 
It is said that Lieut. Fisher had experienced great dis- 
appointment on service in a river in China when his boat 
swung round past a hostile position on the bank in such a 
way as to prevent him from discharging a single rocket. 

A very fair tube was supplied to the equipment for 
Abyssinia, and used successfully. It was superior to the 
troughs commonly used in more than one respect. In the 
trough machine elevation is given with reference to the 
plane passing through the feet of the stand, in Fisher’s 
with reference to the keel of the boat; but in the tube used 
in Abyssinia, elevation was given with reference to the 
line of sight, and this is, no doubt, the sound principle. 
In any rifle or gun the line of sight is directed on the 
object to be struck, and thus any elevation or depression 
required for a difference of level is unconsciously given, 
and the sight or tangent scale adds to that the elevation 
due to the range; but neither the legs of the machine ngy 
the keel of the boat can allow elevation for any difference 
of altitude, and the result in an extreme case becomes 
ridiculous, so that it is only the inaccurate flight of the 
rocket that causes such a rough method of aiming to be 
tolerated. 

It has been suggested that the 9-pounder rocket might, 
if desired, be projected from any of the guns of 3in. bore, 
by simply placing a little quick match in the vents of the 
base, and firing by a friction tube in the vent of the 
gun, no — being of course used. This has actually 
been done at Shoeburyness, but not with as good results as 
might have been expected. There are circumstances where 
such an expedient might be tried; for example, when 
Captain Mercer, at Waterloo, saw over the brow of the 
hill the plumes and helmets of the French cavalry that 
were re-forming to charge his battery—the formation, in 
fact, that Jomini describes as having been effected “ with 
audacity,” salvoes of six rockets from his guns, which at 
the moment were standing idle, might have had a tremen- 
dous effect among the French horses, and severely tested 
the horsemanship of the “Mailed Horsemen of Gaul,” 
supposing their audacity to have been rocket proof. 

here yet remains one curious fact about the flight of 
the Hale rocket that should not be passed over unnoticed, 
viz., the remarkable manner in which the range is affected 
by the wind, The average of the 24-pounder rockets fired 
in proof at Shoeburyness in 1870, with the wind blowing 
across the range from right to left, was about half again as 
much asthat obtained with the wind in thecontrary direction. 
If this is due to accident it is an accident that has occurred 
with pertinacious consistency, both the minimum and maxi- 
mum ranges in each wind being in about the same pro- 
portion to each other as the average. It has been suggested 
that the rocket having a right-handed spin, the pressure of 
a wind against the left side causes it, as it were, to roll 
itself down, and the pressure on the right to roll itself in 
an upward direction, shortening or increasing the range 
accordingly. 





Mr. T. W. ToBIN, secretary of the Royal Pol ic Institutio: 
reports from his diamond tour that on the la river, beyon 
Natal, on the road to the Tatiff, are to be collected finely-marked 
agates and carnelians. 

CueEmicaL Socrety.—On April 20th, Professor Odling, F.R.S., 
vice-president, took the chair, when the following gentlemen were 
elected Fellows :—C. C, Grundy, J. B. Lee, G. Sutcliffe, W. Ward. 
Mr. OC. Haughton Gill read a paper “‘On some Saline Compounds 
of Cane Sugar.” The author having succeeded in obtaining a crys- 
talline compound of sodic chloride with cane sugar, mixed a 
number of sugar solutions with different salts and set them to cry- 
stallise spontaneously, or when no crystals were obtained a more 
rapid evaporation was tried. The salts employed were the chlorides 
of potassium, sodium, lithium, and ammonium; the bromides of 

otassi and sodium, and the iodides of potassium, sodium, 
lithium, and ammonium. None of the potassium salts gave com- 
pounds of a definite composition. The sodium salts gave much 
better results; there were two varieties of sodic chloride compounds 
formed, constituted respectively 2 (C,,H,,0,,)'3 NaCl 4H,O 
and O,,H,,0,,"Na Cl'2H,0O ; the solutions containing sodic bro- 
mide gave crystals of the composition C,,H,,0,,‘N.br‘14H,O0O— 
they were probably not quite pure ; the sodic iodide combination, 
2(C,,H,,0,,)'3NaS‘3H,0 formed extremely fine crystals. None 
of the mixtures containing lithium gave any crystals other than 
those of sugar. The composition of the ic iodides com- 
pound makes it seem le that the true molecular weight of 
cane sugar should be represented by C,,H,,0,,. The measure- 
ments of the crystals mentioned in Mr. Gill’s paper was executed 
by Professor Miller, 








THE ROYAL COMMISSION ON SCIENTIFIC 
INSTRUCTION, 


No. L 


As the best text to enable our readers to follow the 
remarks we are about to make on this astonishing docu- 
ment, we publish the report in full. 


First Report oF THE Royal COMMISSION ON SCIENTIFIC INSTRUC- 
TION AND THE ADVANCEMENT OF SCIENCE, 
To the Queen’s Most Excellent Majesty. 

May it please your Majesty, 

We, the commissioners appointed by your Majesty to make in- 
quiry with regard to scientific instruction and the advancement 
of science, humbly beg leave to present to your Majesty the fol- 
lowing first report :— 

1. We have heard the evidence of witnesses in reference to the 
following subjects, forming part of our inquiry, viz., the Royal 
School of Mines, the Geological Survey of Great Britain and Ire- 
land, the Mining Record-Office, and the Museum of Practical Geo- 
logy, at present located in Jermyn-street ; and also concerning the 
Royal College of Chemistry, at present lodged in a building in Ox- 
ford-street; which institutions are under one head, entitled 
Director-General of the Geological Survey of Great Britain and 
Ireland and Director of the Royal School of Mines, 

2. There is no necessary connection between the direction of the 
Geological Survey of Great Britain and Ireland and the govern- 
ment of the Royal School of Mines. 

3. The Royal School of Mines and the Royal College of Chemis- 
try, which practically « titute one school of pure and applied 
science, are not organised in such a manner as to enable them to 
perform efficiently the work for which they were originally, or are 
at present, intended. We base this conclusion upon three 
grounds :—(a) The absence of a chair of mathematics ; (4) the ab- 
sence of physical or biological laboratories, in which students can 
receive tical instruction ; (¢) the insufficiency of accommoda- 
tion in Royal College of Chemistry. 

4. The officers of the Geological Survey are greatly hindered in 
their work by want of accommodation ; for although their number 
has been quintupled during the last twenty years, the space origi- 
nally allotted to them has not been increased. 

5. The wenn allotted to the Mining Record-Office is already in- 
sufficient for the proper reception and arrangement of the valu- 
able series of documents accumulated there; and for the accommo- 
dation of the public who desire to consult them. 

6. The collections in the Museum of Practical Geology require 
greater space for their proper display than is at present afforded. 

7. In order to provide a remedy for the inconveniences which 
have been enumerated, we recommend (a) that the building in 
Jermyn-street be given up to the Survey and tothe Museum, with 
the reservation that the lectures to working men be delivered as 
heretofore in the theatre ; (b) that the building in Oxford-street 
be vacated by the Royal College of Chemistry ; and (c) that the 
Mining Record-Office be lodged with the Statistical Department of 
the Board of Trade; or, failing accommodation there, in the 
building now occupied by the Royal College of Chemistry. 

8. Without expressing any opinion at present as to the policy 
of Government schools of science, your commissioners, having to 
deal with the Royal School of Mines and the Royal College of Che- 
mistry as institutions which have existed for twenty years, and 
which, during that period, have turned out a large number of well- 
instructed students, consider that such steps should be taken as 
may be necessary to render thei: teaching thoroughly efficient, 

9. With this object we recommend that the two institutions be 
consolidated; that mathematics be added to the courses of instruc- 
tion nov’ given ; and that sufficient laboratories and assistance for 
giving practical instruction in physics, chemistry, and biology, be 
provided. 

10. The institution thus formed (hereinafter called the ‘‘ Science 
School”) may be conveniently and efficiently governed by a coun- 
cil of professors, one of that body acting as dean. 

11. We have further evidence concerning the buildings 
at South Kensington, now nearly completed, and intended for the 
reception of a projected School of Naval Architecture and Science; 
and we recommend that the Science School should be accommo- 
dated in these buildings. We have given careful attention to the 
considerations in favour of the retention in Jermyn-street of the 
technical instruction in certain branches, but we are of opinion 
that these considerations are outweighed by the great advantages 
to be derived from concentration. 

12. We have further heard evidence concerning the Royal School 
of Naval Architecture and Marine Engineering, now conducted at 
South Kensington; and we recommend that the theoretical instruc- 
tion of that school should in future be given in the Science School, 
the general instruction in mathematics, physical science, and me- 
chanical drawing, thus becoming common to both schools, We 
- eye that \ additional buildings, and no reconstruc- 

ion of the temporary buildings at present occupied by the Royal 

School of Naval Architecture and Marine ingen i y heald be 
undertaken until a further report has been received from this 
commission. 

13. We have further heard evidence concerning the system of 
teaching elementary science under the Science and Art Depart- 
ment ; and we are of opinion that the quality of the instruction 
given under this department would be greatly improved if the 
teachers received practical instruction in elementary science. 
Such instruction has, in already been given with marked ad- 
vantage, although only to a limited extent. The Science School 
will be available for the instruction of many science teachers 
throughout the country ; but we reserve for a further report any 
expression of opinion as to the precise character of such instruc- 
tion, and as to the conditions under which it shall be accessible. 

14. The organisation of and accommodation required by the 
Science School (including its technical branches) and the Royal 
School of Naval Architecture, will be dealt with in detail in a 
UE Gk we titty wh 

which we humbly submit for your Majesty’s ious 
consideration. sas 
(Signed) 
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9th March, 1871. 

When, more than a year ago, this Royal Commission was 
inaugurated, rumour had it that the hazy indefiniteness of 
its expansive title was indicative of its real objects, viz., 
under the pretext of inquiries into scientific instruction 
and the so-called advancement of science, to cut out lucra- 
tive berths, no matter how, for some of those concerned. 
That may have been very untrue, very ill-natured, but we 
must say this first revelation to the public of what the 
Commission has been doing and what it proposes, as its 
already astounding though still incomplete conclusions, 
does make it seem as though rdmour had for once not been 
a calumniator. Commissions, royal and other, have 
acquired an unpleasant notoriety for the skill with which, 
by a process of previous tentation and filtration, the evi- 
dence of those likely to oppose the foregone conclusions of 
the “ wire-pullers” is kept off; and if statements which 





have reached us admit of being substantiated, this practice 
has been most adroitly employed to shut out this year the 
evidence of witnesses last year invited to appear before the 
Commission, but whose viewsin the interval wereascertained 
to be hostile to some part of the Commission’s programme. 
However, we shall press no accusations of unfairness and 
personal motives, We shall not inquire by what train of 
reasoning the writer of the able leader in the Times of the 
6th April inst. had come to father so much of this extra- 
ordinary Report upon Mr. Huxley; nor how it is that that 
gentleman was so instant in doing battle for the Report b 

his letter of the same date, printed in the Times of the 7th 
inst.; nor discuss the flimsy claptrap of that letter itself; 
nor shall we inquire into the grounds of validity of the 
following outspoken letter of Dr. Perey, which appeared jn 
the Times of the 12th inst.:— 

Sir,—I beg to inform you that the Lecturer on Mining and 
Mineralogy, the Lecturer on Geology, the Lecturer on Metallurgy, 
and the Keeper of Mining Records at the Royal School of Mines, 
are opposed to the recommendation of the Royal Commissioners 
on Science to separate the school from the collections in the 
Museum of Practical Geology in Jermyn-street, and transfer it to 
South Kensington. The officers of the school above-mentioned 
have prepared a statement on the subject, which they propose to 
submit to her Majesty’s Government. 

If Mr. Huxley means to insinuate in his letter, which you have 
published to-day, that the opposition of my colleagues and myself 
is founded on private and not on public considerations, he is mis- 
taken, andI would remark that persons who impute interested 
motives to others are not unfrequently swayed by such motives 
themselves.—I am, Sir, your obedient servant, 

Joun Percy, M.D., F.R.8., Lecturer on Metal- 
lurgy at the Royal School of Mines. 

Royal School of Mines, April 11. 

Nor shall we even§inquire into the curious fact that one 
professor at the School of Mines—Mr. Huxley—should sit 
in judgment upon all his fellow-professors, and give judg- 
ment without having taken evidence from more than one 
or two officers of that school. Our business is with the 
matter of the Report itself—with what it proposes or hints 
at—and we shall endeavour to discuss the wisdom and 
public advantage of its shadowy suggestions, so far as it 
is possible to deal with a document to the dim haziness of 
which we may apply the words in “Macbeth:”— 
“ Function 

Is smothered in surmise, and nothing is 

But what is not.” 
We shall deal with it as though its authors were one and 
all transparently pure and free from any suspicion of 
holding such a notion as that scientific instruction, and 
science itself, can best be properly advanced along a new 
groove cut out witli a view to the personal advantage of 
some of them. 

Few of our readers will need to ask why we meddle with 
this question of the destruction of the School of Mines, for 
we trust all who see THe ENGINEER recognise more or 
less fully how applied geology inosculates with nearly 
every branch of mechanical art—how deeply important geo- 
logical sections and records are to those trades in coal and 
iron, which, next to cotton, are the most gigantic we as a 
nation possess, and how completely mining, with its vast 
and varied appliances in machinery, forms a technical 
speciality. 

The institution known now as the School of Mines and 
Museum of Economic Geology, which is also the head- 
quarters of the Geological Survey of Great Britain, and, in 
fact, of India and of British possessions, was founded 
mainly through the energy and zeal of the late Sir Henry 
De la Beche, a man in every way in advance of his time. 
With far more and more accurate physical, chemical, and 
technological knowledge than any of his geological con- 
temporaries, he clearly discerned the vast national 
importance of bringing together in one central institu- 
tion the results of the Gevlogical Survey, and those of 
mining and mineralogical practice, in the united shape of a 
typical museum, tracking all these into their technological 
applications; and of a systematic collection of mining re- 
cords, sections, plans, aud statistics. Furthermore, that 
with these should be united a systematised programme of 
special technical instruction, and a competent staff of men 
to teach it. Established when Sir Henry was already in 
failing health, his death within three years caused the 
headship of the noble institution, which he lived to con- 
ceive and see realised, to pass into other and feebler hands. 

Sir Roderick Murchison succeeded, and it is no dis- 
oes pate to the genial qualities as a leader, and the geo- 
ogical merits of that eminent man, to say that he uever 
realised or understood the great part that the School of 
Mines as conceived by De la Beche, was designed to have 
played as an instrument for the promotion of technical in- 
formation and of national wealth-producing knowledge. 
Had Sir Roderick Murchison bestowed one-half the tact 
and energy which are so pre-eminently his, and which for 
many years he has bestowed upon the success and éclat of the 
more showy but less useful Royal Geographical Society, upon 
the expansion of the School of Mines Solthe energising of its 
varied and important objects, it would have occupied now a 
position to defy any proposal for its destruction—for, colour 
it how they may, that is the real meaning of the report 
before us. But in several other respects the School of 
Mines has contended with ill fortune brought upon it by 
meddling from without. Originally got together in Craigs- 
court, Charing Cross, De la he wanted for permanent 
quarters for the institution, merely an extensive piece of 
ground in some central position—that he deemed essential— 
but not fashionable neighbourhood. Unluckily the leases 
just then fell out of some houses on Crown property between 
Piccadilly and Jermyn-street, and the acceptance of this too 
narrow block was in a great measure forced upon him by 
a Government so niggard, so incapable of rising to the 
aims of a great institution worthy of its objects, and of 
the greatest mining and metallurgical nation in the world, 
that they actually proposed to construct the museum over 
a ground-floor bazaar of shops to be let off for the sake of 
their rents; a degradation which, strange to say, was pre- 
vented by Mr. Joseph Hume, M.P., who, with all his econo- 
mies, saw how dishonouring that must be to England. 
So the museum got possession of its ground down to the 
cellars, but ways forced into a site too small for it, and in 
other was objectionable from the very beginning; so that 
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the metallurgic laboratory had to be p'aced in those very 
cellars. 

The professional staff, as sketched by De la Beche, in- 
cluded a professor of chemistry, one of metallurgy, one of 
applied mechanics and physics, one for mining and 
mineralogy, and one for paleontology and natural history 
in its special relations to geology, and a professor of 
geology, who, it was assumed, would occupy a promizent 
post on the Geological Survey. 

We shall not here trace what modifications some of these 
passed through, and reserve for subsequent remark why 
others have been failures—injurious to the school itself. 
Its first professor of chemistry, Dr. Playfair, had his 
laboratory in the upper floors of Jermyn-street buildings 
adjoining the private metallurgic laboratory of Dr. Percy; 
but it soon proved, or was affirmed to have proved, too 
small, 

Dr. Hoffmann had for some time been in England, where 
he was received more or less as a proteyé of the late Prince 
Albert, and had, with the aid of capital subscribed by 
the Prince and others, established the College of Chemistry 
in Oxford-street, a thing quite of a private character, and 
having no connection whatever with the Jermyn-street 
lnstitution. 

Prior to the establishment of Dr. Hoffmann’s labora- 
tory and teaching in London, there was—if we except 
the Birkbeck laboratory—almost no means whereby 
any one could learn chemistry, except through the 
medium of the laboratories and professors of the medical 
schools at the several great hospitals; and these all 
necessarily took a medical or pharmaceutical view of 
the science. Dr. Hoffmann’s adventure was, however, 
then in advance of its time; and in a few years had 
reached a point of such ill-success that within three 
months or so it must have come to a crash, and those 
whose money was engaged have lost it all. What part Dr. 
Playfair—now become a recognised adviser of the Prince, 
and of South Kensington in its beginnings, and Dr. Clarke, 
another royal brains-carrier — had io the transaction, 
it is now vain to inquire, but external influence was 
again brought to bear, and Jermyn-street, in place 
of having its space enlarged and made sufficient for its 
alleged needs in the way of laboratories for the teaching of 
pure, applied, and analytical chemistry, had to submit to 
the monstrously absurd arrangement of hooking on to 
itself the moribund college, and thus of carrying on in 
future*in all its other departments in Jermyn-street, but 
with its laboratories and Professor of Chemistry in Ox- 
ford-street, a mile away. 

It may have been a nice arrangement for those before 
interested in the Oxford-street College of Chemistry, but 
it was a disastrous one in several ways for the School of 
Mines. Since that impracticable attempt to work the same 
institution in two different places at once, was effected, the 
public desire for chemical instruction haslargely expanded, 
and for years the Oxford-street laboratory—never a good 
one—hus been simply a horrid, uuwholesome, overcrowded, 
and ill-ventilated den, to which pupils resort only because 
they have nothing better. Dr. Hoffmann came to Englanda 
pure chemist. We desire to say nothing disparaging of a 
man so justly eminent as a chemist, but we must be per- 
mitted to state the fact that the School of Mines owes 
nothing to his professional exertions. Dr. Hoffmann’s own 
bent was not towards that inorganic side of chemistry 
which is most germane and important to sucha school ; his 
individual penchant was to organic chemistry, and his time, 
energies, and labour were expended upon that and upon 
such matters as magenta dyes, and so forth, up to the period 
when, being offered the directorate by the Prussian Govern- 
ment of the grand laboratories about being established at 
Bonn, Leipzig, &c., he suddenly left Oxford-street to shift 
for itself, and departed for his Fatherland. 

The course of years had produced many expansions of 
the objects and in the tasks performed at Jermyn-street. 
Through the unflagging zeal and individual energy of Mr. 
Hunt, the now noble system of voluntary mineral statistical 
returns had been originated, created, and brought into 
successful operation. The Geological Survey, pushed 
into every part of the British Islands, had had its staff 
increased, and its results, year by year, enlarged. The 
process of comparison of the field work, of the} maps and 
sections, &c., the identification of paleontological specimens 
all required more and more room. But for all these im- 
portant objects no more room was to be had ; it never 
was much pressed for, for any suggestion for increased 
space was met at once by the cuckoo cry, “ Impossible—very 
unfortunate that the museum was placed in such a neigh- 
bourhood, but ground is so valuable in Piccadilly that 
extension is out of the question,” and so forth. Notwith- 
standing all this the Survey has managed to get through 
its work in an orderly and efficient manner, a the Statis- 
tical Department has triumphed over its alleged difficulties 
by proving, through its annual printed returns, that if 
conducted in a small space it steadily expands year by year 
in extent of and in value, Besides those, its direct 
objects, lectures delivered in the evenings to working men 
have constituted one, and we think a useful part, of the 
programme of the school in Jermyn-street. 

We have thus traced the chief points in the history of the 
School of Mines, with a view to making better publicly 
understood some of the causesand circumstances by reason of 
which it has been less successful thanitotherwise might, and 
undoubtedly would have been, and to enable us in another 
article to compare the misty and mischievous proposals of 
the Royal Commission Report with the real facts of the 
case, and thence to point out what ought to be done with 
this institution in relation to others also existing. But 
nothing would be more unjust and untrue than to affirm that 
the working of the School of Mines, taken in all its depart- 
ments, and as a whole, which we maintain is the only true 
view of the matter, has beena failure. Even in itsoral teach- 
ing aspects, in which, owing to causes, some of which we have 
sketched, it has been least successful, it is not a failure. 
Not less than two hundred and fifty pupils, or thereabouts, 
have, for example, received more or less instruction in the 


m laboratories since their establishment—and we 





are glad to hear that the professors (excepting Mr. Huxley) 
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of the school are about to print a statement of past results, 


as part answer to the Commissioners’ report. However, 
these Commissioners, whether expressing their own aspira- 
tions only, or perhaps, as is often the case, venting to 
the public a foregone conclusion—and if so, one of which 
Mr. Cole, C.B., and South Kensington know most—can see 
no way of improving the School of Mines but by annihi- 
lating it. They are as wise as a Chinese, who gets his 
roast pig by burning down the house. 

We shall examine their notions so far as they can be 
understood, and offer our own suggestions as to what ought 
to be done, not against but for the School of Mines, in 
another article. 


THE INSTITUTION OF CIVIL ENGINEERS. 
April 25, 1871. 
CHARLES B. VicNoLES, F.R.S., President, in the Chair. 


The paper read was “On Further Experiments on the Strength 
of Portland Cement,” by Mr. John Grant, M. Inst. C.E. 

Ina previous paper the authorhad stated* that “‘ further experi- 
ments were desirable,on the strength of and adhesion between bricks 
and cement under varying circumstances ; on the limit to the in- 
crease of strength with age ; on the relative strength of concrete 
made with various proportions of cement and ballast,” &c. The 
experiments described in this paper were made with the view of 
throwing additional light upon these points ; and might serve to 
show those interested in the subject the direction which their 
inquiries might advantageously take, and the large field yet open 
for their labours, 

Before describing the new series of experiments, some of the 
points in the previous paper were reviewed. Among these were 
“*the limit to the increase of strength with age,” which Tables 
18, 24, 25, and 29 were intended to illustrate, and the experience 
of the last five years was given. 

Table 18 had contained the results of one hundred and sixty ex- 
periments, intended to extend over ten years, with Portland 
cement, weighing 123 lb. tothe bushel. Neat cement, which at 
seven days broke at 817°1 lb. increased ually in strength, till 
at two years it bore a tensile strain of 1324°9 lb. By the extended 
tables it was shown that the maximum had been attained at two 
years, and that the result was 1327°3lb. at seven years. With 
sand in equal proportions the increase in strength continued ; that 
which at seven days breke at 353°21b., at one month at 452°5 lb., 
and at two years at 790°3 lb., or 42, 50, and 60 per cent. of neat 
cement res ively ; bore 818*1lb. at four years, 821 lb. at five 
years, 819°5 lb. at six years, and 863°6lb. at seven years, being 
about 65 per cent. of neat cement. 

Table 24 gave the strength of Roman cement at various stages 
from seven days to six years. The results did not uniformly and 
regularly increase. This cement borea strain of 20°1831b. at seven 
days, 376°8 lb. at six months, 323°8 lb, at twelve months, 438 Ib. 
at two years, 450°8lb. at three years, 512Gb. at four years, 
and 466°9 Ib, at five years, and 466°6 lb. at six years. The irregu- 
larities were very great, and confirmed the conclusion that this 
kind of cement was not nearly so uniform in strength as Portland 
cement, and that though two-thirds of the price it was only about 
one-third of the strength, and therefore double the cost of Port- 
land cement measured by strength. 

Table 25 related to another Roman cement, and brought 
down the experiments five years later. Cement which at seven 
days broke with a tensile strain of 202 Ib., and attained to its 
maximum 643°1 Ib. at twelve months, broke at 5463 1b. at two 
years, 603°8 lb. at three years, 632°2 lb. at four years, 627°4 Ib. at 
tive years, and 666°4 lb. at six years. 

Table 29 referred to Medina cement, which at seven days bore 
strains of 92°! lb. (first series), and 211 1b, (second series), attained 
a maximum strength of 476°9 lb, at twelve months, and bore only 
276 lb. at two years. 

As a preliminary to the further experiments hereafter described, 
upwards of two hundred were made to ascertain if the form of 
mould which had been previously used could be improved. The 
results of these were given in Table 5. No. 1 was that which had 
been adopted at first (January, 1859), because found in use both 
in France and England. No.2 showed the same size with the 
inner angles rounded off. Twenty moulds were made of each 
kind; ten were broken at seven days, and ten at thirty days, all 
having been kept in water. Forms 2 and 3 gave the highest 
results, and it was therefore presumed that No. 2, the form of 
mould shown in Fig. 3 of the original paper, was of all these the 
least subject to error and i ity. The later investigations of 
Mr. Bramwell, “‘On the Influence of Form on Strength,” would 
lead to further experiments on this point. A large number of 
experiments had been made as to the best mode of avoiding distor- 
tion from the line of strain. The plan “ey adopted was 
shown in Fig. 2 of the former paper. Another method was also 
shown in Fig. 4, but it was found that moulds frequently broke at 
the holes in each end of the specimen instead of at the neck. 
The original form of clips was therefore reverted to, but in combi- 
nation with knife edges at each end of the clips. 

The next step was to establish the conditions to be observed in 
the following new series of experiments :-— 

(A) On the strength of Po: d cement tested by tensile strain 
at different periods, from one day to twelve months, mixed by 
hand and ground in a mortar mill. (B) On the adhesion between 
bricks cemented with Portland cement and lime mortars, tested 
by tensile strain at the end of twelve months. (C) On the 
strength of Portland cement neat, and with different proportions 
of sand, tested at the end of twelve months by compression in a 
hydraulic press. Size, 9in. by 44in. by 3in. (D) On concretes of 
different proportions of Portland cement and lime, with gravel, 
sand, and other materials, tested at theJfend of twelve months 
by compression. Size, 12in, by lin. by I2in., and Gin, by Gin. 





by 6in. 
"For these experiments thirty-eight bushels of Portland cement 
were procured, the gross weight 4300 Ib. 11 oz., or 113°176 Ib. 


bushel. When sifted a sieve of 400 holes per square 
inch this was reduced to 4201 Ib. 40z,, or 110°56 Ib. per “‘ striked” 
bushel. About 361b. were rubbed through the sieve ; 
341b. would not pass, and there was a loss of 291b. A certain 
quantity of cement was sifted, when it was found that the gain by 
sifting was about 14 per cent. 
The following were the weights per bushel and per cubic foot of 
the materials used in the new series of experiments :— 














Ww it of One | Weight of One 
Materials. el. Cubic Foot. 
Ibs. Ibs. 
Portland cement 6s Jee 110°56 86°375 
Sand and ballast .. .. «. 123°40 96°400 
Portland Stone... .. .. «+ 98°00 76°560 
Broken granite... .. ° 116°00 90°625 
» pottery... «+ - 113°00 88-280 
» slag oo «6 ee 107°00 83°594 
»  flints . ° ° 126°00 98°440 
» Glass oe 120°00 93°750 








Table 6, series A, gave the strength of the Portland cement 
used throughout these experiments at different periods from one 
day to twelve months; first, mixed by hand, and next, mixed in a 


mortar mill for minutes. In the first case the maximum 
strength seemed to have been attained at four months; in the 


second, at one month; the greatest strength of that mixed b hand 
was about double that mixed in a mortar mill. The hand-mixed 
cement maintained its strength; the mill-mixed declined from its 


* Vide Minutes of Proceedings Inst. C.E., Session 1865-6, vol. xxv., p. 66. 
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maximum at a month to the end of the experiments. This result 
was probably due partly to the process of crystallisation, or 
setting, having been interrupted by the continued xgitation, ar 
partly to the destruction by attrition of the angular form of the 
particles. 

Table 7, series B, on the tensile strain required to separate 


bricks cemented together with Portland cement and lime mortars, 
would require to be greatly extended before trustworthy deduc- 
tions could be made from them. In the case of perforated bricks 
the cement mortar seemed to act as dowels between the bricks, 
and the results were consequently high. The Suffolk and Fareham 
red bricks adhered well to the mortar. 

Table 8, series C, on the strength of Portland cement bricks 
tested by crushing, was, so far as it went, very instructive. Asa 
rule strength increased with density. When the cement was in 
less proportions to the sand than 1 to 2, or 1 to 3, those dried in 
air bore a ter pressure than those kept for twelve months in 
water. would lead to the inference that when ,the quantity 
of cement was small bricks or blocks of concrete should be kept 
some time out of water, to harden before being used. Contrasting 
the strength of these concrete bricks with different clay bricks, it 
was found that down to the proportion of 6 to 1 the former com- 
pared favourably. Thus, bricks made of neat cement bore a 
pressure equal to that of Staffordshire blue bricks or best 
Fareham red bricks, Bricks made in the proportions of from 
2 to 1 to 6 to 1 of cement were equal to picked clay bricks of six 
varieties. 

The D series showed the strength of concrete bricks made with 
Portland cement, mixed with various materials in different pro- 
portions, and crushed after being kept a year, half of them in 
air and half in water. The general deductions were, that those 
made with the largest proportion of cement were the strongest, 
the strength being nearly in proportion to the quantity of cement. 
Tables were given of the strength of 12in. and Gin. eubes of con- 
crete made with ballast, Portland stone, broken granite, pottery, 
slag, flints, and glass mixed with Portland cement in the propor- 
tions of 6,8, and 10 to1, and compressed. Half were kept in 
water for twelve months. The most prominent result of these 
tables was that concrete made of broken stone or broken pottery 
was much stronger than that made of gravel, due, no doubt, 
partly to the greater proportion of cement absorbed in the latter 
case in cementing the finer particles of sand, and partly to the 
want of angularity inthe gravel. Compression and an increase in 
the proportion of cement alike increased strength. In making con 
crete bricks or blocks of moderate size compression might be ap- 
plied with advantage ; but with large masses of concrete it would 
be difficult todo so, without running the risk of interrupting 
the process of crystallisation or setting, which commenced imme- 
diately on the application of moisture. The cost of labour so 
— would therefore be better employed in a larger admixture 
of cement. 

The different modes of using Portland cement in the construc 
tion of sewers were described ; in some cases only as a foundation 
oras a backing for brickwork; in others sewers, 4ft. Gin, by 3ft., 
of concrete were lined with half brickwork ; and in other instances 
sewers were formed entirely of concrete in the proportions of 1 of 
cement to 6 of sand. The cost of this concrete was less than 
half that of brickwork, but if rendered inside with cement it was 
about the same as if lined with half brick—perhaps the cheapest 
form of sewer, combining strength with soundness. Sewers and 
culverts of almost any size might be made on this principle. 
Sewers made of concrete and not rendered inside, though some- 
what cheaper, had one practical disadvantagejin busy thoroughfares 
inasmuch as they required a long length of centreing, on account 
of the slow setting of the concrete, and it was therefore necessary 
that about double the length of trench should be open at one 
time. The cost of a concrete sewer, 4ft. by 2ft. Sin., was 10s. 
per lineal foot, exclusive of excavation. Under the same contract 
a brick sewer of the same size, 9in. thick, cost 16s. 6d. Another 
concrete sewer, 7ft. lin. in diameter, cost 16s., or inclusive of 
earthworks, side entrances, junctions, &c., about 23s. per lineal 
foot. This sewer was in some respects exceptional, inasmuch as 
it consisted of little more than an arch over a previously existing 
invert; the lower half was, however, rendered with cement and 
sand, in equal proportions, lin. thick. Everything being taken 
into consideration, the most economical combination was 4}in. of 
brickwork in cement and the rest in concrete. Another sewer, 
9ft. by 9ft., of concrete, with a lining of 44in. brick in cement 
was mentioned. 

In the construction of the Albert or Southern Thames Embank- 
ment it was originally intended to form the wall of brickwork, with 
a granite facing ; but after about a fourth part of the work had 
been executed 14,335 cubic yards of Portland cement concrete, 
made in the proportions of 6 to 1 at 11s. per cubic yard, were sub- 
— for an equal quantity of brickwork, at 30s. per cubic 
yard. 

From the experience already gained in the use of Portland 
cement concrete there would seem to be hardly any limit to the 

arposes to which it might be applied. It was gradually being 
sen ars into use in the cunstruction of dwelling-houses in different 
parts of the country, and there was no doubt it would be still more 
extensively employed in the construction of docks, piers, break- 
waters, and other massive engineering works. 

Many experiments had been made in the manufacture of bricks 
of different proportions of Portland cement and sand, and these 
were equal in strength and appearance to most kinds of clay bricks. 
Where concrete should be woud in amass it was cheaper than when 
used in the form of blocks, and still cheaper than in the form of 
bricks. In 1867 a number of arches were formed with “ Bétons 
Agglomérés,” by M. Coignet, under the steps leading from West- 
minster Bridge to the Albert Embankment ; also about 40ft. of 
sewer, 4ft. by 2ft. by 8in., in the Camberwell-road. Similar 
arches and sewers were constructed of Portland cement concrete, 
and the general result was that the Portland cement concrete was 
both stronger and cheaper than the béton. 

Tables were given of the strength of 589,217 bushels of Portland 
cement used during the last five years on various works south of 
the Thames, showing an average tensile strain at the end of a week 
of 806°63 Ib., equal to 358°5 lb. per square inch, being an improve- 
ment on that reported five years ago of 200 lb. on the breaking 
area of 2} square inches, or 89 lb. per square inch. The quality 
had not only been maintained, but had continued toimprove. The 
strength at the end of thirty days of 37,200 bushels of the same 
cement, as ascertained by eleven hundred and eighty tests, 
averaged 1024 lb., equal to 455 Ib. per square inch, showing an 
average of 234 Ib., or 30 per cent. over the cement tested at seven 
days, which broke at 790 lb. Wherever the nature of the work 
would admit of it, tests at the end of a month would be found 
more satisfactory than if made earlier, as heavy cements, though 
the strongest eventually, were the slowest to set. The standard 
originally specified was 400 lb. on 2} square inches, and this was 
soon afterwards raised to 500 lb., or 222 lb. per square inch. This 
had since been increased to 350 lb. per square inch, or 787 Ib. on 
the breaking area at seven days. For the purpose of comparison 
the same sectional area at the breaking point (2°25 square inches) 
had been retained. Further experience had confirmed the earlier 
conclusions that the strength of Portland cement increased with 
its specific gravity, its more perfect pulverisation, and its thorough 
admixture with the minimum quantity of water in forming mortar. 
Heavy cement, weighing 123 lb. a bushel, like that referred to in 
Table 18, took about two years to attain its maximum s 
used neat; but by the admixture of sand or gravel, cement, or 
mortar, or concrete was reduced in strength and set less rapidly 
than neat ae. ae cement, o— from —_ setting 

ro} very v: e for many purposes, deteriora’ exposure 
cha fore use ; and was sbout double the cost of Portland 
cement if In making cement concrete it 
would from this seem desi 


to no more time than was 
absolutely necessary to effect 





thorough admixture of the cement 
with the sand and gravel. 
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COVERED GOODS 


WE illustrate here and at page 286 one 
of the covered goods wa_o1s in use on the 
Southern Railway of Buenos Ayres. The 
frame is 15ft. Gin. long over the headstocks, 
and 7ft. 7}in. wide over the sides of the soles. 
Each sole is 1lin. deep by 4}in. thick, framed 
into the headstocks with two 14in. tenons, 
and further secured by knees at each corner, 
two being placed in each corner, one ut the 
top and the other at the bottom of the frame. 
They are secured to the headstocks, soles, and 
diagonal pieces by jin. bolts. The nuts are 
placed outside, and secure also the clamps at 
the bottom of the corner pillars. Two- 
and-a-half inch square washers are used. 
The headstocks are 8ft. 2}in. long by 1lin. 
deep, by 4}in. thick. The entire frame is of 
the best American white oak. The two trans- 
verse bearersare each llin. deep by 4}in. thick, 
framed into the sole with two 1}in. tenons at 
each end, and tenoned }in. into the sole. Two 
Zin. bolts pass ugh the soles and curves; 
the frame screwed on to the round washers, 
2hin. diameter by jin. thick. A similar 
washer is placed underneath the heads. The 
four diagonal braces are llin. by 34in,, and 
tenoned into the headstocks and transverse 
bearer with two 14in. tenons on each, housed 
into each jin. There are two fin. bolts at each 
end to draw the headstocks and the trans- 
verse pieces well on to the diagonal, and two, 
also fin. diameter, between the transverse 

jieces. There are two centre longitudinal 
mone llin. eh gs tenoned into the trans- 
verse bearers, and housed }in. at each end. 
The horn-plates are of 8 C crown iron, 
and of the description generally known as the W axle guard. 
They are bolted with jin. bolts “ne the inside of the 
soles, and are 6ft. 10jin. between the outside of the plates. 
The nuts are placed on the outsides of the plates, and well 
screwed up against the washer plates. The buffers are of 
the 8 C crown iron, with a frame avd volute spring 
in the centre. A wrought iron ferule is placed inside the 
spring to. prevent the compression being wholly removed. 
The form of the hook is shown by the woodcuts. 
The spring shoes are of cast iron, as shown, and well fixed to the 
frames. The couplings, &c., are of S C crown iron neatly forged 
and fixed ; the distance between centres of safety chains is 2ft. 
3in. The standing pillars are of the best Stettin, 4in. by 3in.; 
they are secured at the four corners of the frame by clips 24in. by 
4in., and at the doors by the bolts which bolt on the hinges, and 
are jin. diameter; the tops tenoned into the top rail with fin. 
tenons and well secured. The sides and ends are of the best Chris- 
tiania red deal, 7in. wide ljin. thick. The height from top of 
floor to underside of top rail is 5ft. 6in., and from top of floor to 
underside of roof in centre 6ft. 54in. The whole of the boards 
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are tongued and | ga the tongues being of iron lin. wide and 
14 wire gauge thick. Strips are placed on the standing pillars 
and also on the boarding secured with a }in. bolts, with cupped 
heads on the inside, square under the 
uare hole in the strip; a bolt is placed in each board ; the 
es of the are led. There are two doorways, one 
being on each side of the wagon, and two hinged doors to each 
apping over each other at the centre. The top of the door is re- 
bated down where it falls against the top rail: the simi- 
larly worked and tongued to the side, but only lin. thick ; the 
hinges and the fastener made, as shown, of S Ccrown iron. The 
upright bolt for securing the door is jin. diameter. 
The frame is of American white oak. The roof is of 
the best Christiana red deal battens, lin. thick, grooved 
and tongued with iron No. 14 wire gauge, lin. wi 
each secured with 2in. screws, No. 16. The boards pain 
with three coats of oil lead colour, and afterwards covered with 


canvas. 
The top rail is of American white oak, 5in. wide at the widest part 
by 3in. thick, rebated for the doors to shut against, and framed 
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on to the standing pillars with gin. tenoris, and securely pinned. 
The floor boards are Dantzic red deal battens, 2in. thick and 7in. 
wide, laid longitudinally, and each plank well secured on the 

eadstocks and cross and diagonal bearers with 34in. wrought iron 
rose-headed nails. A piece of 2in. angle iron is fixed securely at 
the door way. W: t iron knees are placed at the door pillars 
and at the two middle end pillars, 2}in. wide by jin. thick near 
the roof. and jin. at the thin end. he inside cornice pieces are 
of red deal, and the outside American oak, the canvas roof 
covering being well brought down between them and the outside 
cornice, and with screws. The roof sticks, four in number, 
are English ash, 34in. by 2}in. The sides and ends are painted a 
good drab, and the frames and standing pillars a darker shade ; 
the horn-plates and all the iron work, little seen, are painted 
black ; the safety chain, hooks, &c. also black. 

The rolling stock above described was designed by Mr. Trevi- 
thick, M. Inst. C.E., and the drawings were executed by Mr. 
William Tizou, C.E., of 27, Great George-street, to whom we are 
indebted for them, and the specification from which our descrip- 
tion has been prepared. 
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EXAMPLES OF AMERICAN LOCOMOTIVE 
ENGINES. 


WE have excellent reason for believing that we comply with 
the wishes of a large number of our readers by publishing from 
time to time engravings of foreign locomotive engines. Every 
country has locomotives peculiar to itself, their construction 
being dictated by the conditions under which they work and 
the taste and proclivities of the designer. The number of loco- 
motives which assume an—in a sense—abnormal form, due solely 
to the whim of the designer, is extremely small, and it may 
therefore be assumed without fear of contradiction that a great 
deal may be learned from the practice of continental and Ame- 
rican engineers by our own locomotive superintendents and 
engine-builders. In the present day no young engineer can say 
in what quarter of the world he may find it expedient to exer- 
cise his abilities. The man who has been trained in the dogma- 
tic school which can see nothing good outside the pale of 
English practice, would find himself sorely bested if he were 
called on to design a locomotive for the rough-and-ready roads 
of the United States, or of our own colonies. He who never 
knew anything of other fuel than Welsh coal would find himself 
not a little puzzled if he were compelled to build an engine to 
burn small slack, such as is used on many continental lines, or 
hard anthracite, such as is used with success in the States. 
The locomotive engineer in the fullest sense of the term is 
acquainted not with English, or French, or American practice 
alone, but with the practice of locomotive engineering all over the 
world ; and we have no doubt that the drawings we are enabled 
to publish this week through the courtesy of Mr. John Headden, 
locomotive superintendent—or, to use the American phrase— 
master mechanic—of the New Jersey Railway, U.S., will be 
appreciated as they deserve. 

We have already illustrated two of the standard engines of 
this line in our impression for Oct. 16th, 1868, and we now place 
before our readers details of boilers and grates used on this and 
other lines, which, it will be seen, differ widely from anything 
met with in British practice. 

In Fig. 1 we illustrate a boiler extensively employed on the 
Pennsylvania Central Railroad, for use with bituminous coal. 
The principal features are the water grate and the deflector of 


be got without it, because the draught causes the flame to pass 
back and then along the top of the fire-box to the flues, instead 
ight into the flues direct as in the plain box ; as 
the flame or gases before ignition pass upward past the fire-door 
air which comes through a perforated plate in 
which promotes combustion. The Pi lvania 
Central Railway is 355 miles and has branches. 
of the line is bituminous coal. The number of engines is 434, 
and this is the favourite boiler on the line. 

Fig. 2 shows a bituminous coal-burning boiler on the New 
Jersey Railway. ‘It is fitted with a water grate consisting of 
tubes di as shown, and fixed in the following way:—The 
front sheet of the fire-box is bored and tapped with a fine thread 
ten to inch, into which the tubular bar is firmly screwed. A 
copper ring, No. 10 gauge, is then forced over the tube—the 
end of the tube being turned—and caulked on both sides of the 
back furnace sheet, as shown to an enlarged scale in engraving, 
p. 282, Fig. 2a. The outside sheet is fitted with brass plugs 
cast with l}in. square heads for convenience of taking out. 
These are removed, and the grates cleaned at the same time as 
the boiler. The water grates, if allowed to get stopped up or 
choked by deposit, will curl up and draw out of the fire-box 
plates. one is seen to begin to get crooked it may be safely 
assumed that it is getting stopped up with sediment, and will 
come out ; this, however, seldom occurs, Mr. Headden tells us 


that he has had to take out but three tubes from this cause since 
he had them in use, and none from any other cause ; and he has 








used them since 1863. The bar tubes for bituminous coal are 
set Jin. apart, and are in all cases 2in. outside diameter, }in. 
thick, and there is no waste of coal by dropping through. The 
coal does not differ from what we use, being the run of the 
mine. The ash pans are from 12in. to 1d4in. deep, and made to 
hold 3in. of water. They are washed out clean and fresh water 
put in every trip. The consumption of fuel per mile run is 
from 401lb. to 55lb. The average trains of these engines for 
passengers are from eight to twelve double-truck twelve- 
wheel cars. Anthracite coal is, however, the principal fuel of 
this line, but few bituminous coal burners being used. C is the 
pump-check feeder ; P a mud drum forcollecting deposit from the 
feed and cleaning the cylindrical part of boiler. 

Fig. 3 shows a boiler known as the caxvel-back or Mullholland, 
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for anthracite coal are generally set from lin. to 1l}in. 
apart, both in a straight line and in clusters, as shown in the 
drawing. Anthracite coal is prepared for the engines in cubes 
of 6in. This boiler is rapidly coming into use for all railway 
purposes. It is used extensively by the Baltimore and Ohio 
Railway as a bituminous coal-burner, and by the Erie Railway 
both as bituminous and anthracite coal-burners, the only differ- 
ence being, of course, in the grate area. 

Fig. 4 shows the arrangement of steam and exhaust pipe 
adopted by Mr. Headden, which is so clear as to explain itself. 
The copper discs are introduced to allow for expansion and con- 
traction. Such discs, made of iron, are extensively used in this 
country instead of spigot and faucit joints. In the engines so 
fitted the furnace end is free to move backwards and forwards, 
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suited for either bituminous or anthracite coal, which enjoys 
much favour. Mr. Headden has a number of them at wor! 

somewhat larger than that ill ted—anthracite burners. The 
following description of one and ita performance will answer for 
all:—Cylinders, 17 x22, three pair of driving wheels, coupled, 
4ft. 6in. diameter and truck, in use since 1864. The weight of 
engine ready for use is 87 tons, of tender 19 tons ; this inc:udes 
ceal and water standing to train with 1201b. steam. The con- 
sumption of fuel per mile run is 551b. ; daily duty 90 miles 
with not less than 60 or over 100 coal cars; average weight, 
2 tons 16 cwt.; capacity, 5 tons and over. Mr. Headden tells 
us that he has pulled with one of these engines 127 cars with 
727 tons of at about eight miles per hour, with 130 lb. of 
steam. The grate surface of these engines, although in use since 
1864, has cost nothing for repairs. The three large tubes 
through the back of the furnace under the door in the upper and 
lower row, as shown in the drawing, are for admission of air and 
for solid wrought bars, which are drawn out into the tender, 
and thus suffer the fire to fall out. The water grate bars 








only resting on the frame. The range of motion amounts to 
about three-eighths of aninch. The front end of the smoke box 
is lined with a wrought iron ring, 3in. by 2in., which virtually 
carries the forward end of the boiler. The following particulars 
will give an idea of the proportions adopted in two engines 
fitted in the manner just described. 


No. 9. 
Cylinders .. .. «ss se «se 8 s+ oe «+ l6in. by 22in. 
Diameter of drivers ce 02 08 ee es oo @6«sB ft. 
Distance between driving wheel centres 8ft. Tin. 
136 Zim. tubes .. os se oe ee ee oft. Sin. 
26 2hin. tubes .. 22 os oe oe oe -- ft. Sin. 
Area of grate bar .. .s «+ os « + 1léft. 9in. 
Centre bearing truck Bissell _. ee 

Us . 

Cylinders .. .. .. oo «+ ce oo cc «- oo 16in. by 90in. 
Diameter of drivers .. «+ «+ «+ ss + 5ft. 6in. 
Distance between dri wheel centres 7ft. 9in. 
144 2-in. tubes .. 2... oe +s oe oe -- loft. 
Area of ee «- 16ft, 3in. 


Centre bearing truck Bissell plates co 60 6 
Tenders have ten wheels disposed in two centre 
bearing trucks .. os «+ o# ++ *# #8 # 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





EXPANSION VALVES. 

Srr,—A species of expansion valve, extensively employed by 
marine engineers in the North, consists of a single plate moving 
on the back of the slide valve, and fitted with Stephenson’s link 
motion, the grade of expansion being determined by the position 
of the shifting link. The slide valve is pierced from back to front 
by two steam ports, one for each side of the piston, which pass 
backwards and forwards over the ports in the cylinder face, and 
allow the steam to enter the cylinder through the latter, so long 
as the expansion valve does not entirely shut up the openings on 
the beck of the main valve. The main valve is also provided with 
the shifting link, not for the at a pe of expansion, but only for 
effecting the forward or backward motion of the engine, or for 
bringing it toa stop. It will be seen from the following that when 
the main valve is in full gear, and the expansion is on the first 
grade for forward or backward motion, the highest grade of ex- 
pansion is obtained. Thus the highest grade for forward motion 
of the engine is obtained when the slide valve link is thrown full 
forward, while the expansion link stands at the first grade in back 
gear ; but when both livks stand at the first grade forward the 
action of the expansion valve is entirely obviated. 

Let *» = radius of eccentricity of the slide valve eccentrics; 
= their angle of advance ; 
= travel of the slide valve for a given angular movement 
a of the crank; 

| = radius of eccentricity of the expansion valve eccen- 


~w 


trics; 

Py their angle of advance; 

length of the expansion eccentric rod; 

b = half length of the expansion link; 

= the distance of the block at the end of the expansion 
valve spindle from the middle of the link; 

t! = travel of the expansion valve from its middle position 
for the angular movement @, then it can easily be shown that 
the following equations hold true, and we will assume them as 
such; 


~ 


ry 


t = psin, (# + 9). 
=p (sin. ay a ~~ 2) cos. # 4 te cos, 3 sin «. 


(1) 


equal, 


=Acoj.e+Bsinaw..... 
which is the polar equation to a circle whose diameter is 
pu = V A? + B; 


wan gh B—-e.3f\ @ 25 
Pp So (sin. ay — a) + Fe 00% a; 
If the diameter be referred to two rectangular axes, O X andO Y 


—one horizontal and the other vertical—then it is inclined to O Y 
at the angle 4", such that 








b2 — @ 
P sin, 21 + —- - cos, 2! 
tan, = — = 
B 4 cos, 2! 
y 
whence 
sin, a — - A ; 
V4? + B sisi aie gna” sin. ? + B cos. @ 
— BR 1erefore, cos. VA? + BE 


VAP + be 

Next to find the opening a! of the port in the main valve, for 
the angular movement @ of the erank. From Figs. 1 and 2, 
representing the valves in their middle positions, and after having 
moved as much as the distances ¢ and ¢' respectively. 




























FiCc.). 
yyy, WET YW) 
A 8 Meld 
\ ; \ \ WM AQ 
\ 
S S | 
Yd 





















dew 








Ute Z LA 




















If A B (Fig. 2) = y, then it will be seen from Fig. 2 that 
a+t=y+t 
ora! = y— (t—?), 


But ‘ 
t-ti= pain. (a+2)-p" (sin. * 4 ==© cos, 3 Joos. eu 

bl 

ce. cos, ®' sin, a; 
= § * = S al At -e . 

= COB, @) p Sin. 6 (p sin, % + “—— cos..a! ) ; + sin, « 
2 ! 
(p cos, 6 — “* cos, 3! )s 

= — A'cos.@ + Bisin.a . (2) 


the equation to another circle whose diameter is 
pu = VAP + Be; 
= Vp? + (A? + B2)-2p (Asin. 6 + Boos, 4); 
= Vp? + p'2—-2p p" cos. (3 — a); 
and is inclined to the axis of Y at an angle ', such that 
ae eee p sin, 6— A_ 
pcos.s—B 











BT 
From these equations the motion diagram can easily be con- 





structed thus. Make the axis O X parallel to the direction of the 
valve face, and OY perpendicular toit; from O drawOA equal to p, 
making the angle YOA= 4; alsolaydown O A" equal to p'! (Fig. 3), 
and inclined to O Y at the angle Y O A" = 3!'; the circle described 
upon O A" as diameter, is the valve circle for the given position e 
of the expansion link, and its chords, passing through O, give the 
different amount of travel of the expansion valve from its middle 
ition. A third circle has now to be described whose diameter 
p'"', and is inclined to the left of O Y at anangles'. This 
diameter is parallel to the line joining A A", for if through A and 
A" lines be drawn parallel respectively to O X and O Y, then if 
they meet in E, we have 
AE = p" sin, 3"—p sin. 3; 
and A! E = pcos, 6—p"! cos, 31; 
therefore, B 
AE p" sin. 5! — p sin. 4 
an, "W =- = = " = 
seasaadiiaiens AU E ~ pcos. 6 — p" cos, al!’ 
psin.d —- A 
pcos. — B 
or the angle A A" E is equal to 4!"!; and since A" E is parallel to 
OY, A A" must be parallel to the diameter of the auxiliary 
circle; also we have 
AA" = Vp2 4 pllt — 2 p pil cos. (a — a) =p"; 
quently the di ter p™' is equal and parallel to A Al!, and 
its position is found by drawing through O a line O F parallel to 
A A"); also through A a line AF parallel to O A", meeting O F 
in F; then O F is equal and parallel to A Al, and is the diameter 
of the auxiliary circle corresponding to the given position of the 
expansion link, and the chords of which through O give the dif- 
ferent values cf (¢—t'). Next with centre O, and radius equal 
to Y, describe the circle G Gi, &c., cutting the auxiliary circle in 
F; and F;, Suppose that the crank has moved into the position 
O D,, which cuts the two latter circles in F; and G;; O Fi is the 
value of (¢ — ¢') for this angular movement of the crank, and as 
G, = Y, F: Gi is the corresponding opening of the port at the 
back of the slide valve. Describe another circle with O as centre 
and radius equal to (y — a’), cutting the auxiliary circle in F,, 
then for the position O D, of the crank, the port is just full open 
and beginning to close; at O D; it quite closed and expansion 
begins, while the port at the other end of the valve is full open. 
The first port remains closed until the crank arrives at the position 
O Dy, when it again begins to open, and on the crank arriving at 
its other dead poiat it is open as much as F; Gs; the expansion 
valve being now at a distance O F; from its middle position. On 
drawing the auxiliary circles for the other grades of expansion, it 
will be observed from the diagram, that as the expansion link is 
shifted farther from its position of full forward gear, or as the angle 
3" is increased, the value of p" is also increased, and the auxiliary 
circle cuts that whose radius is y, at a point which gradually ap- 
proaches the axis of X; therefore the more that the link is moved 
nearer into back gear the higher is the grade of expansion, and 
the highest will be attained when the expansion link has been 
thrown into full backward gear. There is, however, a limit to the 
amount of expansion obtainable from this gearing, arising from the 
action of the valve which opens the port in the back of the main 
valve asecond time during a stroke of the piston; and it is evi- 
dent that this second opening must in no case occur before the 
slide valve has closed the port in the cylinder face, for should this 
occur steam would enter the cylinder a second time and obviate 
the effect of expansion, so far as the consumption of fuel is con- 
cerned. The limiting auxiliary circle must therefore be in such a 
position, that the position O D, of the crank, where the second 
opening occurs, shall agree with O Ds, where the slide valve 
closes the cylinder ports; nor should the link be used at any point 
beyond that corresponding to the lowest limit, except in full for- 
ward gear, in which case the expansion valve will exert no in- 
fluence upon the action of the steam. The dimensions of the 
expansion valve can easily be determined by means of a diagram, 
when the travel of the slide valve is known, also the point of the 
stroke at which it is to cut off the steam, and the angle of advance 
of its eccentrics. Let X Y X' represent the path of the crank pin 


— tan. a; 





FIG. 4 
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y' 
centre; OA=p; and YO A= 4 (Fig. 4); then in order that the limit 
of expansion may be reduced as Jow as possible, the diameter of 
the auxiliary circle for the expansion valve in full forward gear 
ought to coincide with O D,, the position of the crank, when the 
slide valve has closed the cylinder ports; through A draw A A! 
parallel to O D,; and from O lay down O A = p"', equal nearly to 
p; and through A draw A F parallel toO A!', then O F is the 
diameter of the limiting auxiliary circle; also Y O A! = 4! the 
angle of advance of the expansion eccentrics. Below X X' 
make the angle Y'O Al! = Y O A! = 41, then O A" being equal 
to O A}, join Ai A", and through O draw O B parallel to A A", 
and through A, A B parallel to O A", then O B is the diameter of 
the auxiliary circle for the highest grade of expansion; upon O B 
describe a circle, and let it cut O Di—the position of the crank 
when the steam is cut off at the highest grade of expansion—in 
F,, then O F, is evidently the value of y, which ought in every 
case (although not shown so in the figure) to be greater than 
(A + OF), where A is the width of the port. If L = distance 
between the outer edges of the port in the back of the valve, then 

L = 2y + length of expansion valve, 
or length of expansion valve = L — 2 y. 

When the slide valves are long and the ports wide apart two 
lates are employed whose outer edges are at the proper distance 
ft — 2y) from each other, an arrangement which is illustrated 


Fig 5 


by Fig. 5, A B, A' B', being the two plates. In order that the 
inner edges A, A‘ may not allow steam to pass through the ports, 
they must not travel beyond the inner edges of the valve ports. 








The greatest distance which the centres of the two valves can 
separate during their movements occurs when the engine is work- 





ing on the highest grade of expansion, and is equal to A A", as 
given in Fig. 4. Let/' = the least length which it is possible to 
give to each of the plates A B, in which case their inner edges 
will at full stroke agree with the inner edges of the ports; whence 

AAN=AB+y-a 
U+y-a 

1=AA" + a-y; 

but A B ought always to be made larger than this, whence 

U greater A A’ + a— y. 

A WorkKING ENGINEER. 





STEAM RAMS, 

Sir, —Being so much engaged this past fortnight I have not had 
a chance of replying to your co: ondent Mr. Silvester, but I 
may here remark he only confirms the statement I made relative 
to our patent laws. and the generosity of our Government to 
poor inventors. Had Mr, Silvester, sen., written a few verses 
of poetry, his widow, if he had left one, might have got £100 per 
annum for life, but the man who studies to serve his country and 
keep up our name amongst nations is not worthy of the notice of 
Government, unless he has some powerful interest at his back. 
Now I will not enter into a controversy with Mr. Silvester relative 
to dates; I mentioned the letter I received from Lord Palmerston in 
answer to mine of 1859, though my communications date 
from 1854, which I am prepared to prove; but here let the matter 
rest, I will now, through your kind permission, tell your readers 
what I did write to Lord Aberdeen and the Duke of Newcastle 
after the Battle of Alma. I proposed to construct a railway from 
Balaclava to the heights of Sebastopol. I enclosed a card of my 
address, besides writing it on the head of the letter, but received 
noreply. I wrote again and again, with the same result. Insome 
months after, the Duke proposed a railway and got the thanks of 
the House of Commons for what was not his idea. Well, 
nothing daunted, I wrote to the Earl of Aberdeen, proposing 
to construct a one gun turret boat. Here is a copy of my plan :— 
The boat to be built in numerous water-tight compartments, and 
all iron; in the centre, and on deck, I fix a turret, square i; 
with slanting sides, or cone shape ; this turret to be made of 3ft. 
thick best English oak, plated with 12in. plate iron. Outside of 
the embrasure I fixed a shutter of 14in. plate iron, the recoil of 
the gun causing the shutter to rise up and prevent any shot or shell 
entering. The gun I proposed to be a breech-loader, and built up 
on the same principle as at present, with this difference : I pro- 
posed my gun to be built in sections, that is, a cylinder on which I 
had rings shrunk. Well, in like manner, no reply. I may here 
state I proposed my turret to be plated on the front and top only, 
and also an ready I would creep in in the night to within easy 
r ; first firing liquid fire to illuminate the forts in order to 
guide our gunners, I also proposed letting in water ballast to 
lower the boat, so that her turret only could be seen. My reason 
for not plating any portion except front and side was that I knew 
the enemy had no means of attack at sea. I think I have said 
almost enough on this subject, with this exception—the shells 
were self-explosive. The model of them I have, and I can produce 
the man that made them. A Poor INVENTOR. 








COMPOUND ENGINES, 

Srr,—Perhaps the following observations may, to a certain ex- 
tent, contribute to the elucidation of the question of compound 
engines should you feel disposed to accept them for publication in 
your valuable journal. 

I shall consider the subject from an exclusively theoretical point 
of view, and base my investigations upon the compound engine of 
her Majesty’s ship Briton as described by Mr. G. Rennie at the 
meeting of the Institution of Naval Architects ; and in order to 
avoid the introduction of formulz I take the liberty of referring 
those who may read this communication to De Pambour’s “ Théorie 
de la Machine a Vapeur,” where the directions for calculating the 
compound engine are to be found at pages 263 and 264, and those 
relating to the single cylinder engine at pages 223, 224, 226, 234, 
235, and 237. 

In the absence of precise information as to the amount of ex- 
pansion employed in the engine of her Majesty’s ship Briton, and 
its piston speed when it was working at full power, and developing 
2148-horse power, I shall assume the steam to have been cut off 
after the piston had performed 0°33 of its stroke, and the piston 
speed to have been 412‘5ft (crank shaft seventy-five revolutions) 
per minute. 

On introducing these data, and those furnished by Mr. Renni 
into the proper formula, I find the consumption of water conve’ 
into steam and supplied to the cylinders to have been 6°4614 cubic 
feet per minute, and the gross load upon the total piston area equal 
171,830 Ib. 

For reasons which it is unnecessary here to mention I have as- 
sumed the friction of the working parts falling to the share of the 
large cylinder F to be 78 lb. that falling to the share of the small 
eylinder f 137 1b., the pressure of the uncondensed vapour in the 
cylinder p 4321b. per square foot of piston area, and the friction 
due to the load 14 per cent. ; according to which data the total 
effective load R to be set in motion would be 124,209 lb. 

Now if we wish to compare a compound engine of the above men- 
tioned dimensions and particulars with a single cylinder engine, 
in order to assure ourselves whether or no the former offers any 
advantage in point of economy of fuel, the essential condition— 
the propeller—beivg given, is that the amount of expansion, the 
number of revolutions of the crank propeller shaft, the effective 
load R, and therefore the piston speed v should remain the same. 
It being borne in mind that, because the area of the small cylinder 
is to that of the large one as 1 to 3°078, the steam must, in the 
single cylinder engine, be cut off after the piston has performed 
garg = 01072 of the stroke. With regard to the friction f of the 
working parts of the engine, I find by calculating it according to 
the same rule as that of the compound engine that it amounts to 
185 lb. per square foot of piston area. 

The amount of friction thus calculated is in either case too small ; 
that arising from the screw and screw shaft having been omitted, 
owing to the absence of all dimensions from which to compute 
their weight. But for purposes of comparison this omission cannot 
give rise to any essential errors. 

As the absolute steam pressure in the case of her Majesty’s ship 
Briton was 75 1b. per square inch, it must of course be the same in 
the single cylinder engine which I am contemplating ; and on intro- 
ducing the particulars above given, in the proper formulz, the result 
is that the effective pressure per square foot of piston area cannot 
exceed 32001b. This is, in fact, the pressure corresponding to the 
maximum of useful effect ; and if we adopt it as the actual pres- 
sure to be maintained in the cylinder the latter must have a dia- 
meter of 7-03ft. in order that the total effective load may be the 
same asin the compound engine. This onpesere single cylinder 
engine being intended to propel the ship at the same rate as the 
engine of her Majesty's ship Briton, the evaporation must there- 
fore be 6 7834 cubic feet, instead of only 6°4614 cubic feet per 
minute ; although the indicated power is only 2069°3-horse power, 
as against 2148 in the compound engine, and this under the most 
favourable circumstances as regards the single cylinder engine. 

The amount of expansion has a theoretical limit. In the case 
of the single cylinder engine the ratio between that portion of the 
stroke, at which the steam may be cut off and the full stroke 
is represented by the relative volume of the absolute steam 
pressure, divided by the relative volume corresponding to a pres- 
sure equal to the sum of the friction f and the pressure p of the 
uncondensed vapour in the cylinder respectively. In the case of the 
single cylinder engine under consideration we should have 


0°0784. 


In the case of her Majesty’s ship Briton the limit 


corresponds to : = 0-2249, 
April 2ist, 1871. 
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RAILWAY MATTERS. 


THE new railroad bridge across the Missouri river, at St. Louis, 
ts finished at a cost of 1,000,000 dols. It is the largest draw- 
bridge in the world. 

A PROSPECTUS has been issued of the Southall, Ealing, and Shep- 
herd’s-bush Tram-railway Company (Limited), with a capital of 
£25,000, in shares of £1, to construct and work a line on the Ux- 
bridge-road, commencing at the Red Lion Inn at Southall, passing 
through Hanwell, Ealing, Acton, and Shepherd’s Bush, and termi- 
nating, after forming a junction with the London street tramways, 
at the Uxbridge-road station of the West London Railway. 


TuE Leeds Mercury reports several fatal acidents on railways. 
A platelayer was run over and killed on the Lancashire and York- 
shire Railway, near Horbury ; a clerk, aged twenty, at the Peni- 
stone station, was ruu over and cut in pieces as he was walki 
along the lines by the express from Leeds ; and Samuel Simpson, 
a native of Leeds, was knocked down by the Hull express and 
cut to pieces near Cliff station, where he had alighted, mistaking 
it for Brough. 


A SPECIAL meeting of the Mid-Wales Company was held on 
Wednesday, Mr. J. Sheppard in the chair, to consider a bill now 
before Parliament for making a line of railway from the Neath and 
Brecon Railway at Devynoch to the Central Wales Extension Rail- 
way at Llandovery. This line will be of considerable importance 
in developing the traffic of the company’s line, and the chairman 
with much satisfaction recommended it to the shareholders for 
their approval. He concluded by moving a formal resolution ap- 
proving the bill, which was adopted. 

THE half-yearly general meeting of the Demerara Company was 
held on Wednesday, when the chairman, Mr. J. A. Tinne, said the 
directors had a special pleasure in meeting the proprietors on that 
occasion; they had to congratulate them on the increased receipts 
of the railway and on the good prospects they had for the future. 
They had received very satisfactory accounts from the manager as 
to the state of the line and rolling stock. The local directors had 
been over the line and reported favourably of the efficiency and 
perfect state of everything connected with the railway and works. 
He thought that those proprietors who had retained their ordinary 
stock ir. the company had no reason to regret it. 

THERE now appears to be a fair prospect of an amicable settle- 
ment of the opposition of the coalowners on the Sunderland and 
Hartlepool branch of the North-Eastern Railway to the scheme 
of the company now before Parliament. These gentlemen seem 
to have based their objection upon the ground that the revised 
rates, whilst tending to increase the charge for the carriage of 
coal to Hartlepool for shipment, did not reduce the charge for its 
conveyance to inland towns for land sale ; but from the more com- 
plete details now before them the opponents of the bill, we are 
informed, believe that the equitable mileage rate, according to the 
quantity carried annually, being imposed, will enable them to 
effect, by negotiation, an equitable arrangement without the inter- 
ference of the parliamentary committee. 

Art the Guildhall, on Wednesday, Mr. Charles Louis Floris was 
summoned by the North-London Railway Company for refusing 
to show his ticket at the Broad-street station. On Easter 
Monday Mr. Floris took a return ticket from Waterloo to Kew 
Bridge, and on bis return he got into the wrong train, and came 
up to Broad-street station. There he tendered his return ticket, 
which the ticket collgctor refused to accept, and demanded 94d., 
the fare, This the defendant refused to pay, hence the summons. 
Mr. Floris contended‘ihat he ought not to be called upon to pay 
the fare because he was misdirected by the company’s servants at 
Kew Bridge to the train in which he travelled. Alderman Besley 
fined the defendant 2s. 6d., and 3s. costs, and ordered him to pay 
9d., the fare. The defendant, before the court rose, returned and 
asked the magistrate whether he had any legal power to order 
him to pay the fare and at the same time fine him for not paying 
it. After some consultation with the clerks, Alderman Besley 
ordered the 9d. for the fare to be returned. 


THE report of the Northern of Buenos Ayres line directors 
states that the steady and progressive increase in the trade of the 
Argentine Republic, of which the city of Buenos Ayres is the 
centre and capital, has rendered it necessary for the interests of 
the shareholders to open negotiations with the authorities of 
Buenos Ayres for a concession for a line through Belgrano to 
St. Martin, with the option of continuing it to Pilar. The 
directors have no doubt that if a concession be granted upon 
equitable terms, and the extension be constructed at a moderate 
cost, a large increase of the traffic receipts of the present line will 
be the result. The length of the proposed new line is about twelve 
miles, and, should the terms which the Government are prepared 
to grant be such as offered a fair prospect of a remunerative return 
on the outlay, the capital will be raised upon a separate basis, as 
it is the opinion of the directors that the present rights and 

rivileges of the shareholders should remain intact. A report by 

Ir. Bateman, C.E., is now under the consideration of the Govern- 
ment as tu the possibility of constructing a harbour for vessels at 
or near Buenos Ayres. This project, if carried out, will tend to 
increase largely the receipts on the railway, and reduce the present 
excessive charges for lighterage. 


A SPECIAL general meetingof shareholders in the Trinidad 
Company was held ou Tuesday at the London Tavern, Mr. W. 
Hartridge in the chair. The chairman explained that the meeting 
was convened for the purpose of showing the manner in which the 
winding-up of the affairs of the company had been conducted, and 
how the property had been dis of. The liquidator had re- 
ceived in all £3056. Considerable delay had arisen in the en- 
deavour to ry oy of the plans and sections of the intended rail- 
way, but they ultimately been disposed of for £200. There 
were 475 shares registered in the company, on which £1 per 
share had been paid, and to the holders of which, or their legal 
representatives, 11s. 9d. per share had been returned, the expenses 
being paid ; and a reserve was made in respect of some other 
shares mentioned in the directors’ report of the 16th of January, 
1865, in case any persons entitled to such shares should make 
application for the same. He then moved a resolution to the 
etfect that the accounts of the liquidator then presented to the 
meeting, showing the manner in which the winding-up had been 
conducted and the property disposed of, be received and adopted. 
Mr. Sheppard seconded the resolution, which was carried unani- 
mously, It was announced that this completed the final winding- 
up of the affairs of the company. 

THE directors of the Dunaburg and Witepsk (Limited) Company 
state that the gross recei for the year past amounted to 
1,927,107 roubles, against 1,584,282 roubles for 1869, and the net 
receipts to 840,109 roubles, t 769,817 roubles in 1869, show- 








ing an increase of 70,292 roubles. This exhibits a steady progress 
in the working of the railway, arte pam mere Ra J rawbacks 
which, in common with all continental und it has ex- 


perienced during the latter part of last year. The prospects for 
the present season are in every respect satisfactory, as the opening 
of new lines during the winter has given a great stimulus to the 
trade in the interior of Russia, and considerable quantities of 
are stored at different stations to be forwarded on 
of the na . The directors have made every 
preparation, by increase of rolling stock and enlargement of station 
accommodation, to enable the company to meet the additional 
traffic. The capital account showed that £2,259,289 had been ex- 
pended. The net profit on the working amounted to £105,013, to 
which was added £37,655 rpapired from the Russian Government 
under the guat total, £142,668. From this was deducted 
£10,501, or 10 per cent. on the amount of profit, leaving £132,167, 
being the amount of the annual guarantee. The traffic receipts on 
the company’s line for the month of March amounted to 231,306 






roubles, against 158,916 roubles for the same month in 1870, show- 
ing an increase of 72,390 roubles. 





NOTES AND MEMORANDA. 


Ir appears that during the siege of Paris the asphalte pave- 
ment was largely used, both for fuel and for the distillation of gas 
to fill balloons. 

A NEw fibre, obtained from the bark of the mulberry-tree, has 
been produced by Tir. G. B. Marasi. It is expected that the new 
material will answer almost all the purposes for which hemp and 
flax are employed. 

THE great ironworks at Perm, on the Kama, have just turned 
out thirty-eight highly-finished steel guns, of 9in. and Llin. bore. 
Similar pieces are being cast in great numbers at Petrozavodsk and 
other Government factories. 


Mr. MALLet, of the Indian Geological Survey, has been examin- 
ing Aden with a view to water supply. He considers there is no 
_— from artesian wells,/but recommends'water to be brought from 
wells near Mahilla, at the Sheikh Othman aqueduct. 

Cotoyet Hate, R.E., of the Godavery Navigation Works, has 
found coal near Dumagudlom, in the Madras Presidency, 130 miles 
from Kokonada, It is not so good as English coal for locomotive 
a, but is good enough for welding in the Government work- 

ops. 

EXPERIMENTS recently carried on in India have proved that 
coffee pulp will yield, upon distillation, 9 per cent. of its own 
weight of y oy equal in strength to Scotch whis Nothing is 
said as to the flavour of this spirit in its raw state, but it appears 
—— on the spot a price nearly equivalent to 4s. 6d. per 
gallon. 

Proresson Navucn, of Riga, has discovered that thin glass 
tubes, when they have a ball blown at their ends, give out a 
distinctly audible and clear note on cooling, so long as fhe relation 
of ,the size of the ball to the length of the tube does not pass a 
certain limit. The sound is ascribed to vibrations set up by the 
inrush of air consequent upon cooling. 

WHEN glycerine is heated under the ordinary atmospheric pres- 
sure, so much as to cause ebullition, it is more or less decom 
This decomposition may be, however, prevented by a reduction of 
the pressure in the apparatus employed. Thus it has been found 
that pure glycerine boiled under a pressure of 12°5mm., at 179°5 deg. 
Cent., and under a pressure of 50mm. at about 210 deg. Cent. 

THE quantity of coal exported in March was 903,931 tons, against 
868,631 tons in the corresponding month of 1870, showing an 
increase of 35,300 tons, The particulars are—From the Northern 
Ports, 494,534 tons ; Yorkshire, 28,559 tons ; London, 4832 tons ; 
Liverpool, 56,238 tons ; Severn Ports, 264,128 tons ; and Scotch 
Ports, 55,640 tons. The increase was—Northern Ports, 105,700 
tons ; Yorkshire, 5557 tons ; London, 1544 tons ; Liverpool, 31,347 
tons. The decrease—Severn Ports, 99,973 tons; Scotch Ports, 
8875 tons. Total, January to March, 1871, 2,164,624 tons ;. corre- 
sponding period last year, 2,221,911 tons ; decrease, 57,287 tons. 

Dr. ScHERZER, an Austrian official at Pekin has sent to his 
Government some specimens of a Chinese composition called 
‘“*Schioicao,” which has the property of making wood and other 
substances perfectly water-tight. He says that he has seen in 
Pekin wooden chests which had been to St. Petersburg and had 
come back uninjured, and that the Chinese use the composition 
also for covering straw baskets, which are afterwards employed for 
carrying oil long distances. Cardboard, when covered with the com- 
position, becomes as hard as wood, and most wooden buildings 
in Pekin have a coating of it. It consists of three parts of blood 
deprived of its fibre, four of lime, and a little alum. 

3URMAH is taking to civilisation with a rush, says an Indian 
paper. The telegraph has been erected between Mandalay and 
the frontier custom house at Menhla, beyond the Irrawaddy, and 
messages are now regularly received. The Burmese language has 
also been modified to suit the telegraph dial system. The Mint 
has been improved, and die-cutters are hard at work turning out 
a more handsome coinage. Stamped papers are about to be intro- 
duced, as the king sees in it an excellent way of increasing the 
royal income while introducing regularity into his courts of law. 
The system of law is also to be changed in order to assimilate it 
with our own, and postage on correspondence is to be introduced. 

AT arecent meeting of the Albany Institute a member exhi- 
bited specimens of glass cutting by the use of the blow-pipe, 
which is specially adapted to cutting tubes all sizes, thick or thin. 
A sample of a tube cut spirally in this manner has been sent to the 
Scientific American. The tube is about ljin. in diameter, and is 
cut from end to end in a spiral, the cuttings not averaging more 
than jin. in distance from each other. The cutting is done by 
directing the point of the blue flame against the side of the tube. 
Instantly, a small check or crack is formed, which may tien be 
led in any direction by directing the point of flame to the part to 
be cut. In dividing thick and large tubes, it is advised to begin 
by separating them into large sections, and afterwards subdividing 
these sections, till the required length is reached. 

From a recently published account respecting the principal 
botanical gardens in Europe, it appears that the first established 
was that of Padua, in 1545, followed by that of Pisa. Those of 
Leyden and Leipsig date respectively 1577 and 1579. The Mont- 
pelier Garden was founded in 1593 ; that of Giessen in 1605; of 
Strasburg, in 1620; of Alfort, in 1625 ; and of Jena, in 1629. The 
Jardin des Plantes, at Paris, was established in 1626, and the 
Upsal Garden in 1627 ; that of Madrid dates from 1763 ; and that 
of Coimbra from 1773. At the close of the eighteenth century, 
according to Gesner, more than 1600 kindred establishments existed 
in Europe. England comes late upon the list, the Oxford Garden 
not having been founded until 1632, and long remaining the only 
one in the kingdom, 

ANOTHER centenary (we learn from the Pall Mal! Gazette) looms 
in the distance: that of Nicolaus Copernicus, the astronomer, 
born on the 19th of February 1473. Taking time by the forelock, 
the inhabitants of his native town, Thorn, in Prussia, are already 


preparing for the greatevent. Nor will the “Society of Friends 
of Science,” at Posen allow itself to be taken by surprise. Four 
ese are the 


special points have been decided upon already. 
preparation of an accurate prize biography of the deceased, the 
publication of a monumental album, a medal, and an ecclesiastical 
commemoration, to take place at Thorn. The biographies are to 
be finished on the Ist of January, 1872, the most successful 
writer to receive 500 thalers. They are to be written ‘‘scien- 
tifically,” to be based upon authentic documents, and, above all 
things, to prove incontestably the much-questioned Polish nation- 
ality of Copernicus. So that the candidates will have to start 
somewhat weighted by a condition which will make their whole 
labour futile in the en 

A FEw minutes before and after the earthquakes of the 17th 


March last powerful positive electrical currents were rushing 
towards England through the two Anglo-American telegraph 
cables, which are broken near Trinity Bay, Newfoundland. Mr. 


C. F. Varley, C.E., who informed our authority, Nature, of the 
fact, broaches the novel speculation that some earthquakes may be 
due to subterranean lightning. He imagines that as the hot centre 
of the earth is — ed, a layer of hot dried rock may be found 
which is an insulator, while the red hot mass lower down is a 
conductor, If this conjecture be true—and there is plausibility in 
it—then the world itself is an enormous Leyden jar, which only 
requires charging to a very moderate degree to be equal to the 
production of terrific explosive discharges. The French Atlantic 
cable was disturbed at the same time, and so were many of the 
English land-lines, but the only observations as to the direction of 
the current were made by means of the Anglo-American telegraph 
cables. A number of Mr. Varley’s charts about earth-currents 
were tage se in the Government Blue-Book of 1859-60, showing 
that the direction of these currents across d was ina very 
notable degree determined by the contour of the coast, and that 
the same auroral discharges would often produce currents at right 
angles to each other in direction, in different parts of Britain. 





MISCELLANEA, 


THERE is some talk of an Industrial Exhibition at Smyrna. 

THE Royal Commission on Scientific Instruction and the Ad- 
t of Sci resumed its sittings on the 25th. 

TuE cost of the new Houses of Parliament to be erected at 

Berlin is estimated by the Committee of the Federal Council at 

750,000 thalers. 

A PROSPECTUS has been issued of the Nant-y-Ffrith Lead Mining 
Company (Limited), with a capital of £15,000 in fully paid-up 
shares of £1, to work a property in Denbighshire. 

Tue drying of grapes for making raisins is becoming a large 
industry in California, the highly saccharated juice of the Ameri- 
can grapes peculiarly fitting them for the purpose. 

THE marine aquarium at the Crystal Palace is beginning to take 
form. About one-third of the 700 tons (150,000 gallons) of the sea 
water required is already in the tanks, but the steam engines and 
pumps are not yet regularly at work. 

Tue Limmer asphalt, though comparatively unknown in this 
country, is extensively used in Germany and Russia, Lombard- 
street is now being paved with this material, and it is expected to 
be introduced into other City localities. 

Upon the application of Mr. Chatteris, the official liquidator of 
the Humber Ironworks and Shipbuilding Company (Limited), the 
Master of the Rolls has sanctioned a return of £1 per share to 
those shareholders who have paid their calls in full. 

A QuEBEc dispatch says there are now building in that vicinity 
eleven sea-going vessels from 450 to 1250 tons. Six steamers, 
four schooners, and nine barges are also under construction, The 
Montreal steamers will commence running immediately. 

A TRaMway (says the Fishing Gazette) as sought by bill in 
Parliament this session, to enable railway fish vans to be drawn by 
horses from the Great Eastern Railway into Columbia Market, 
within half-a-mile, of a morning early, could not fail to crown 
the Columbia Market with success. 


AN extensive and very valuable bed of fire-clay has recently been 
discovered on Hingstown Down, in Cornwall, which it is now pro- 
posed to work by a joint stock company. Fire-bricks made from 
this clay have been subjected to the most severe tests, and the re- 
sults are reported as exceedingly satisfactory and full of promise. 

AT a mass meeting of the operative engineers of Tyneside, held 
on Saturday night, it was resolved that the time had arrived 
when the hours of labour ought to be reduced to nine per day. A 
resolution in favour of the matter being referred to arbitration 
9 also carried, the meeting being decidedly opposed to a 
strike. 


THE following appointments have just been made at the Admi- 
ralty :— Walter T. Fry, engineer, to the Excellent, additional, for 
the Staunch ; W. J. Grant, engineer, to the Monarch ; Charles 
M. Johnson, engineer, to the Achilles ; Christopher Land, engineer, 
to the Penelope ; Thos. Scott (B), engineer, to the Resistance ; 
and W. Davis, first-class assistant-engineer to the Penelope. 

THE new company organised in Philadelphia for the establish- 
ment of a line of steamers between that port and Liverpool has 
got all its capital subscribed and all its bonds taken, and has gone 
into operation under the management of the Pennsylvania Railroad, 
Herman J. Lombeart, a vice-president of that road, being the 

resident of the steamship company. Four steamers are either to 
& built or bought, and voyages begun as soon as possible. 

THE market gardeners and nurserymen, in the neighbourhood 
of London, having long vainly endeavoured to get Covent Garden 
market enlarged and improved so as to be adequate to their wants, 
have now sought the intervention of the Market Improvement 
Committee of the City, and alternative pro Is for the erection 
of a fruit and flower market in Smithfield, or the convenient 
adaptation of Farringdon market to these purposes, are under dis- 
cussion. 

A JOURNAL containing the programme of arrangements in the 
Exhibition, and the musical performances to be given at the Royal 
Albert Hall, as well as all official announcements in connection 
with the Royal Horticultural Gardens, the Schools of Science and 
Art, and the South Kensington Museum, will be printed and pub- 
lished daily in the Exhibition buildings by Messrs. J. M. Johnson 
and Sons, printers and publishers to her Majesty’s Commissioners 
for the official catalogues, Xe. 

A TERRIBLE accident occurred on Wednesday at Bristol, at the 
works which are in progress for improving the access to the 
floating harbour. At the entrance to the basin a new junction 
lock is being made, and an enormous casting for one of the gates 
was being lowered into its place in the masonry. It was thought 
its own weight would have steadied it, but by way of precaution 
it was by ropes. One of these unfortunately gave 
way, and the gate canted over, crushing some men and throwin, 
others into the dock. Three were taken out dead, and seve 
others severely injured. Four of the men in hospital are not 
expected to recover. 


Tue Kensington Vestry, on the motion of Mr. Freeman, has 
decided to petition Parliament against the proposed enclosure of 
a portion of the Thames Embankment by the Crown. Mr, Free- 
man moved that the petition be forwarded to the borough mem- 
bers, and said if all the facts of the case were known the conduct 
of those who represented the Crown in this matter would cause 
surprise. They got an exemption from the Lands Clauses Con- 
solidation Act and obtained arbitrary powers. The ratepayers 
had to purchase the foreshore of the Thames for £30,000, and 
now the Crown proposed to build a wall and enclose this land, 
thus shutting the public out from the land which they had 
purchased. 

THE development of the coal measures both in North and 
South Staffordshire has of late been considerably interrupted by 
the flooding of the mines, owing to the want of some more efficient 
system of drainage. In the present instance, asalready reported in 
THE ENGINEER, the flooding is nuch more serious in the north than 
in the south part of the country, but both districts suffer periodi- 
cally, and the need for some energetic and united action on the 
part of the coalmasters has long been acknowledged. At length 
there is a probability of some such steps being taken. A general 
meeting of the Coal and Ir ters’ Association of North Staf- 
fordshire is shortly to be held to consider what measures shall be 
adopted in regard to the flooding of the Burslem and Tunstall 
mines, and in South Staffordshire the coalmasters of the Old Hill 
districts, where the mines are greatly flooded at this moment, 
have decided to erect a powerful pumping apparatus with the 
least possible delay. 

On Tuesday night in the House of Commons Mr. W. O. Gore 
asked the Chief Secretary for Ireland whether it was the inten- 
tion of the Government to introduce any measure for the reform 
of the railway system in Ireland ; and, if so, on what day. The 
Marquis of Hartington, in reply, said that so far as he was aware 
the only measure to reform the railway system in Ireland which 
had been pressed on the Government by peers and members of Par- 
liament connected with Ireland was the proposal to purchase the 
Irish railways by the State. To that proposal the Government were 
not pre to accede, at all events, in the present session. In 
fact, the only distinct proposals which were before the Govern- 
ment were those of the Dublin Mansion-house Financial Com- 
mittee and the Town Council of Belfast, neither of which met 
with very general assent in Ireland, and the Government could 
not adopt either of them. Certain s ions, it was true, had 
been made by individuals to his noble the Lord-Lieutenant 
for the reform of the Irish railway system. These suggestions 
were under consideration, but he was not able to say whether 
a measure would be founded upon them during the presest ses- 
son, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 
BERLIN.—Messrs. A. Asuer and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A.ruons Diinr, Bookseller. 

MADRID.—D. Jose A.cover, Editor and Proprietor of the “ Gaceta 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 
TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; 
“must therefore request our to alice a 











the writer, not 
good faith. No notice whatever will be taken of 
commun 

*,* In order to avoid trouble and confusion, we find it necessary to 
"6 form that letters of inquiry addressed to the 

Fe ae ens he Sein ee 


burn; Mr. J. Hall, 1, Great Stephen’s-road, Lewisham. 
J. R.—Practically speaking, yes. 
5 eee a dozen times over. See Tue EnGineer for August 23rd, 


867. 

SunpDERLAND Enoink WorkKS.—Many thanks for your letter, which shall 
have our best attention. 

M. 8. (Selingau).—A letter addressed to6, Wardrobe-place, Doctors’ Commons, 

, will reach the gentleman you name. 

H. 8.—The models might be accepted by the authorities at South Kensington 
or by the Polytechnic Institution, Regent-street. 

REvVEILLEUR. — Your question has already been answered, but, as you seem to 
have overlooked our reply, we shall write fully to you in a day or two. 

A CoRRESPONDENT.— English workmen are not liked in Russia. You might 
apply at the office of the Dunaberg and Witepsk Railway, 15, Angel-court, 


BL. 
J. B. (Vine-street).—Any one can write C.B. after his name if he thinks 
proper. There are no ** examinations held by established authorities,” such 
wn you speak of. 





C. P.—The principle on which you propose to make your calculations is | 84 


right enough, but we do not sce how you propose to allow only just enough 
Sor friction. 

R. E.— You must state diameter of cylinder of steam hammer, average length 
of stroke, and how often and for how long a time it will be worked. Steam 


hammers, as 

E. R. (Pontypool).—There was a patent taken out for the purpose, and by 
the person you name, in 1866. Ite number is 485. It refers to two former 

wre” No. 1935 and No. 2520, both of 1862. 

. J. K, ayp Son jag; cannot do better than refer you to “ Vicat 
on ,” de. de, translated by Col. Smith, and “‘ Totting’s Essays on 
Hydraulics and Common Mortars.” There is an excellent little treatise on 
limes and cements in Weales’ Series. You canjobtain these works from 
Messrs. Spon, Charing Cross. 

An Enorneer.—The whole of the masonry work of the Runcorn Bridge was 
executed by Messrs. Brassey and Ogilvie, the ironwork by Messrs. Cochrane. 
We regret that we are unable to answer your second question. Write to the 
Secretary of the Institution of Civil Bngineers, It is just possible he may 
possess the information you ire. 

Trop Tarp.— We have as 1y examined your design as we could. The 
drawing is so meagre that it conveys no information on those matters of 
detail on which the success or failwre of such a design depends. As far as 
we can see the plan is bered with dificulti How is your draw bar, 
as we may call it, to be Axed, and what are you going to do with the driver 
and stoker? On your showing there is no foot-plate, 


BOILER CLOTHING COMPOSITION. 
(To the Editor of The Engineer.) 





Srm,—Can any of correspondents tell me who is the maker of a 
paper-like com used for clothing boilers, sold in ts? 
GGING, 


BOILER INCRUSTATION. 
(To the Editor of The Engineer.) 


oi brother in South America is anxious to know of a preven- 
tive for the formation of sulphate of lime on the boiler tubes, or of 
an that will cause it to deposit itself before entering the boiler. 


thing 
He has tried carbonate of soda, but his water is too salt to admit of his 
using it with any great success, Can any of your readers cr him 
with a remedy ? W. M. A. 
6, New Broad-street, City, April 19th, 1871. 


MEETINGS NEXT WEEK. 
Tae Instrrvtion oF Crvit Enorverrs.—Tuesday, May 2nd, at 8 p.m. : 
“ Description of Two Blast Furnaces erected in 1870 at Ni near 
»” by Mr. Bernhard Samuelson, M.P., M. Inst. C. 
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LIGHT BOILERS, 
One of the great mechanical wants of the “a>. 
tremely light steam generator of great power. nearest 
in existence is the boiler of a 


ee tem, oat md example, as those made by 
Messrs. and Mason and Messrs. Merryweather. But 


steam fire-engine as hitherto are un- 
suitable for constant work continued without inter- 
mission for days or Why want of endurance is a 


, | heatin 





necessary accompaniment of their construction we shall 
explain further on. It is probable that the most efficient 
steam generator ever constructed has weighed, without its 
contents, little less than 56 Jb. for every horse-power indi- 
cated which it could develope—that is to say, a boiler 
weighing 25 cwt. might probably drive an engine, using 
steam economically, up to 50 indicated horse-power. 
such a boiler could be so constructed that it would be suit- 
able for use at sea a great advantage would be gained. 
For numerous other purposes extremely light boilers are 
wanted. The production of a boiler which would give one 
horse-powerof steam for each 20 lb. of itsown weight would 
indeed totally revolutionise many branches of engineering. 
Is it impossible to produce such a boiler? We think it is 
not; and we propose to state here our reasons for thinking 
it is not, and to indicate the nature of the principles which 
must be observed in the a to produce extraordinarily 
light boilers which can be worked safely and efficiently for 
many days and weeks at a time. 

And first we must see on what the weight of a boiler 
depends. In all cases this is determined by the extent of 
surface, the pressure at which the boiler is 
worked, and the way in which the strains to which the 
boiler is exposed are dealt with. In some cases, as in 
egg-end boilers, the external shell forms heating surface. 
In others, as locomotive boilers, the heating surface exists 
independently of the shell; in others, as the Cornish boiler, 


;| the heating surface is partly made up by the shell and 


| Fn al 


. | area of heating surface and the thickness which it is neces- 
‘| sary to impart to the metal to make it resist the 
: | bursting strains to which it is exposed. 


by special surfaces —flues—introduced as such. 
these boilers,the weight is determined by the 


The heaviest 
form which heating surface can assume is that of 
a flat plate, because it must be stayed to enable 
it to resist pressure. The lightest form is that 
of a tube exposed to external pressure, and the next 
lightest is that of a tube exposed to internal pressure. 
Spheres would be stronger than tubes of similar diameter 
by two to one, but spheres present certain practical difii- 
culties which render them unsuitable for the generation of 
steam; we are therefore drivenj the moment we attempt to 
produce a very light boiler, to the use of tubes. But what- 
ever form the boiler may assume, it is certain that under 
existing arrangements it is essential that about two square 
feetof heating surface should be provided for every indicated 
horse-power of steam required. In other words, about two 
uare feet of heating surface will evaporate not more than 
30 Ib, or 35 lb. of water per hour, with any approach to 
economy. The external surface presented by a tube in- 
creases in the precise ratio of its diameter. Its power to 
withstand bursting or compressive strains diminishes in the 
same ratio, It follows as a consequence that of two tubes 
exposed to the same strains, and presenting one twice the 
area of heating surface of the other, the larger tube must 
weigh four times as much as the smaller, for the area of 
metal in the large tube is twice as great as that in the 
small tube, and it is also twice as thick. It is therefore 
evident that the smaller we can keep our tubes the less will 
be the weight of a given area of heating surface, in about 
the ratiofof the square of the diameter of the tubes. Conse- 
quently any extremely light steam generator must bemainly 
com of very small and thin tu This is the principle 
adopted in the construction of the boilers of all steam 
fire-engines, There is a practical limit to the use of this 
= which we shall consider in a moment. It may 

taken as proved that it has been reached in the best 
modern steam fire-engine. If we want anything lighter 
still, or a boiler which, without being lighter, shall possess 
considerable powers of endurance, we must modify .very 
= the present system of working. 

e have thus far seen that but one method of giving 
extreme lightness in a steam generator is available, namely, 
the reduction of the diameter and thickness of metal of 
the greater or lesser number of tubes of which such a 
boiler must of necessity be chiefly composed. We have now 
to consider another method of attaining the same end. This 
consists simply in augmenting the efficiency of heating 
surface. If we can e one square foot of heating 
surface do the work of two, then we can reduce the weight 
of our boiler by, roundly speaking, one half; not quite 
half, perhaps, because the weight of the external shell 
affording steam and water space will be, to a limited extent, 
indepentiont of the weight of the heating surface. It is in 
this direction, and in this direction alone, that we can find 
any prospect of making boilers lighter than the lightest 
now in use. 

The practice of [modern engineers tends to the develop- 
ment of very moderate degrees of heat in large furnaces 
and the extension of heating surface. In designing a very 
light boiler we must perforce adopt a totally opposite 
system. We must use a very intense heat, and reduce the 
surface intended to absorb it. Engineers adopt ex- 
tended surface simply because it hitherto been 
found essential to durabili ity. Its absence in steam fire- 
engines explains that want of endurance alluded to at 
the commencement of this article; but we think it may be 
shown that after all extension of surface is but one way of 
obtaing the desired end, and that not the most efficient 
under any circumstances, Ifa portion of heating surface, 
such as a fire-box crown sheet, or a tube, is exposed to a 
very intense heat, it is rapidly burned, loses its “ nature,” 
and becomes brittle and rotten. But why? Simply because 
the temperature of the metal has been permitted to 
become too high. In _ locomotive tice it has 
been found that some fire-boxes rapidly wear down to 
a thickness of about jin., but beyond that point the 
waste becomes almost imperceptible, and American 
a, acting on this fact, often start with plates ve 
little over a quarter of an inch thick, very closely staye 
It admits, we think, of proof that if any portion of heating 
surface can be kept so thin that the temperatures of the 
outside and of the inside of the metal are nearly identical, 
par Seg + Arg Oe that of oy te which one 

it to be in contact, no ing or wasting 
of the metal will take place. But this condition cannot be 
fulfilled in ordinary steam boilers, In such a generator as 





that used by Messrs. Shand and Mason, for example, we 
have small and thin tubes exposed to a very intense heat, 
which is as it should be; but, on the other hand, the quan- 
tity of water contained in the boiler is so small, and the 
generation of steam so rapid, that it is certain the tubes 
can contain nothing but a species of froth. Steam and 
water cannot be in the same place at the same time, but 
the instant water reaches the tubes it becomes steam and 
repulses water; and it is by no means impossible that 
under the conditions the relative time of contact of steam 
and of solid water with any portion of the tubes is measured 
approximately by their relative volumes. Instead of entering 
solid water, the heat passes from the furnace through the 
tube walls to a mixture of steam and water infinitely less 
efficient in keeping the metal cool than water alone. The 
remedy for this consists, not in reducing the temperature 
of the furnace, but in not permitting any steam to be 
generated in the tubes, which would then be filled with 
water only. 

In the next place, it is by no means certain that heat is 
communicated to the heating surface of the best boiler in 
existence in the best possible way. If, instead of the pro- 
ducts of combustion being allowed to flow rapidly along 
the surface to be heated, they were concentrated and com- 
pelled to impinge forcibly on that surface, their efficiency 
would, we have every reason to think, be promoted. The 
heat given ont by the side of a gas jet, for example, is as 
nothing compared to heat imparted by the point of the jet 
violently impinging on asurface. This fact is well under- 
stood by engineers, and great care is taken in most instances 
to obviate impingement as effectually as possible. But 
impingement is only objectionable because the plates of 
the boiler are thick, and the water can be easily driven 
away from them. If the plates were very thin, and the 
water in close contact, impingement could do no harm. 

Putting all this reasoning together, we arrive at the con- 
clusion that an extremely light and efficient steam genera- 
tor can be made in somewhat the following way. The 
heating surface must consist of tubes of very thin rolled 
copper not more than one-fourth of an inch in diameter, 
These tubes will be so disposed as to connect two water 
chambers, both of which, with the tubes, must be kept 
quite full of water. With one of them will be con- 
nected a receiver and separator, into which a regulated 
quantity of water will flow constantly from the generating 
tubes. The formation of steam in the tubes must be pre- 
vented as completely as possible, and to that end \ 
the pressure in the tubes must be much higher than that 
in the receiver and separator. A pump must be provided 
by which the water will be kept in censtant and very 
rapid motion through the tubes, Its work will consist in 
overcoming the frictional resistance of the water, but it is 
essential that the velocity of the water must be so great 
that any even the smallest bubble of steam, or any even 
the smallest quantity of deposit, may be instantly swept 
off the metal, which must under all circumstances be con- 
stantly kept in the closest possible contact with sclid water. 

The arrangement of the tubes should be such that they 
may be exposed to the direct impact of a current of ignited 
gas generated in a suitable furnace and forcibly driven 
through the narrow spaces intervening between the tubes 
by a powerful blast. The heated water discharged into the 
separator or receiver will of course in part flash into steam 
for the supply of the engine, and in part be returned, to be 
again propelled through the tubes in a way which we 
described more particularly in an article which will be 
found at page 414 of our last volume. In the absence of 
direct experiment it is impossible to say how much steam 
can be generated in the hour by a single foot of heating 
surface ; but if we bear in mind that the metal would be 
extremely thin, and in close contact—duetothe action of the 
blast—on one side with a body of flame heated to at least 
2000 deg., while on the other it would be in still closer 
contact with a hurrying body of water heated at most to 
about 300 deg., it will, we think, be freely admitted that, 
whatever its faults may be, sucha a would far 
transcend in efficiency, weight for weight, anything now in 
use; nor does it appear that any difficulties would be encoun- 
tered in the construction of such a generator which could 
not be overcome by modern engineering skill. 


THE ROYAL SANITARY COMMISSION 


Wirxovt attempting to deny for a moment that a vast 
amount of real tangible good has accrued to the public 
from the labours of royal commissions, parliamentary com- 
mittees, and other inquiries and investigations of an autho- 
ritative character, yet it must be admitted that the results 
are not wholly sa . If we contemplate the piles 
of Blue-books that periodically appear with as much regu- 
larity as the recurring phases of the moon; if we reflect 
upon the voluminous mass of mingled facts, opinions, and 
suggestions presented by their contents, and compare the 
magnitude of the compilations with the comparative insig- 
nificance of the results, we become at once conscious of the 
wide gulf which separates the administrative from the exe- 
cutive. The third volume of the “ Royal Sanitary Com- 
mission” has been recently published. It contains the 
minutes of evidence taken before the Commissioners, 
during a period extending from November, 1869, to June, 
1870. Sundry collateral commissions, including that of 
the Rivers’ Pollution, not to meption a host of minor in- 

uiries held under the sanction of the Secretary of 

tate, have been employed at various times, and, not- 
withstanding this serious expenditure of labour, time, 
and the public funds, to what goal have we come? 
We have arrived at this stage, that one-half the couatry 
is in exactly the same condition as if not a single legisla- 
tive sanitary enactment had ever been oe At present 
there is no law which can prevent the pollution of rivers and 


streams. It is true there is a law which forbids the crea- 
tion of a nuisance, but there is none to cause the removal 
of one that has itted to exist. By the term 


nuisanceis not to be understood those trifling evilssuch as come 
under the notice and supervision of —— of nuisances, 
but those gigantic contaminations which convert rivers 
into liquid filth and streams into diluted poison. The 
state of the Irwell and_its confluents is possibly the most 
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notorious example of the nuisance to which we refer, and 
although it was an especial subject of a royal commission, 
the law is completely inoperative with respect to a remed 
for so monstrous a grievance. The colour of the Irwell 
has been described to be such, that if a boat could be 
launched on its surface similar in build and fashion to that 
which plied on the fabled waters of the Styx, and manned 
by a similar ferryman, any of the ancient heroes of my- 
thology might well mistake the modern stream for the 
river of Avernus. 

It is impossible to peruse the report of the Sanitary 
Commission without feeling that it reveals a painful repe- 
tion of the old story. The Acts of Parliament, as they 
stand, are absolutely void of authority. They grant per- 
mission to certain parties who very frequently are, to all 
intents and purposes, veritable myths, only existing in the 
clauses of the said Acts, to carry out divers sanitary mea- 
sures which are unquestionably well calculated to promote 
the hygiene of towns and villages and the public welfare 
of the inhabitants. But there is a vast difference between 

rmission and compulsion, between option aud obligation. 

n the first place, it is by no means an easy task to dis- 
cover who the parties are, who are invested with the per- 
mission to undertake whatever sanitary operations may be 
required; and, secondly, when they are found, it is next 
to impossible to make them act unless they please, It is 
obviously absurd to appoint commissions to draw up 
reports which give a faithful and accurate account of evils 
that demand an immediate and radical cure, and then to 
leave the remedy entirely in the hands of those who may 
have a very great interest in either not adopting it at all, 
or at the best postponing it to the very last moment. The 
whole tenor of the evidence at our command tends to 
prove that the Local Government Act-oflice is one of the 
most inefliciently managed of our civil departments, Some 
of the clauses contained in the Local Government Act are 
so vague and uncertain, that they become either contra- 
dictory or unintelligibie when an attempt is made to inter- 
om them. The crying evil which nearly every witness 

ore testimony to was that, in those instances in which 
due and explicit provision had been made for certain glaring 
contingencies, the enactments were nullified by the utter 
absence of any obligatory, compulsory, or penal condition. 
One would imagine that the history, past and present, of 
the sanitary state of our towns and villages would have 
taught the Government the futility of leaving the organisa- 
tion and execution of measures so important in the hands of 
local, interested parties, extremely ignorant as a rule. 
It is, moreover, not merely that the ordinary supineness 
and procrastination that attends upon all such bodies steps 
in to delay, often to prevent, the carrying out of drainage, 
sewage, and other general works of improvement, but it 
frequently happens that the interest of those to whom is 
entrusted the management of such affairs is diametrically 
opposed to those very improvements. On most local 
boards there are builders and contractors among the mem- 
bers, and often small tradesmen and others, who may be 
very good men in their way, but certainly not possessed of 
suflicient mental or intellectual ability to grapple with 
momentous questions, and who probably care much more 
about their own petty claims than the health and comfort 
of the inhabitants of the district. ‘This is especially ob- 
servable in rural localities. Local vestries, being com- 
posed of men of very inferior intellectual attainments, do 
not attach that importance to sanitary works which is ac- 
corded to them by men of a better educated and more 
enlightened mind. Again, as they do not themselves per- 
ceive the expediency or necessity of works of this cha- 
racter, they have an invincible repugnance to spending any 
money upon them, and thus, between their ignorance, 
apathy, and parsimony, and the inefficacy of the law, 
matters remain in the same state as formerly. As an in- 
stance of the extremes to which private squabbles and per- 
sonal spite will lead persons, it may be mentioned that one 
farmer fouled a spring in order to prevent the parish 
having the benefit of it, simply because another farmer, 
who was his rival, wished that the parish might have the 
advantage of it. It is clear that there must be a new 
régime before matters will mend as they ought to do, 

One of the gravest errors connected with the Local Go- 
vernment Act is that its adoption is voluntary aud not 
compulsory. Unless a certain proportion of the ratepayers 
of a town petition the Secretary of State to place them 
under the Act, its provisions cannot be adopted by them. 
Whenever the more enlightened inhabitants of a district 
are desirous of constituting a local board and placing them- 
selves under the protection of the Local Government Act, 
it is usually for the purpose of carrying out some sanitary 
works such as drainage or sewerage. ‘The construction of 
these will entail an unavoidable, but at the same time a 
perfectly justifiable expenditure in the eyes of all those 
who are aware of their paramount importance. But against 
the expenditure a large body of ratepayers is sure to 
rise en masse and refuse to agree to au outlay to which 
they are too prejudiced or too ignorant to attach the 
proper value. In many cases this opposition is 
successful, and thus the district is deprived of those 
very works which it is the aim of the Government to pro- 
vide for it. There is not the slightest question that in all 
towns in which the population reaches a certain amount, 
the adoption of the Local Government Act should be made 
compu!sory on the inhabitants, whether they already pos- 
sess vestries or any other form of local authority. 
Admitting that the first step towards the introduction of 
those sanitary ameliorations into towas and rural districts 
which the progress of the age imperatively demands is the 
establishing of a local Gaol it must not be supposed that 
the rest follows as a matter of course. The establishment 
of the board is the tirst step, and frequently only the first 
step. There are numerous towns which are governed by 
local boards which would decidedly be better without 
them. The members do little else than quarrel among 
themselves, and by injudicious management aud the under- 
taking of useless works, or rather, by carrying on works 
which are utterly unremunerative, and have frequently to 
be subsequently abandoned, raise up a formidable opposi- 
tion among the ratepayers, It has 





it is a very difficult matter to cause a large body of men, 
especially when conflicting interests are mixed|up with a 
question, to come to a decision respecting it, but that a 
difficulty vanishes when it is submitted to the considera- 
tion of half a dozen intelligent persons. Local authorities 
are ever ready to split into two sections under rival leaders, 
and if one were to propose that a certain crossing be 
swept, the other would refuse to allow it, solely because 
the motion originated with his rival. The delays which 
arise in consequence of this cliquism and party spirit are 
often fatal to the execution of many sanitary works which 
are urgently needed. The whole tenor of the report beforeus 
points to thenecessity of providing more summary measures 
of putting into force those laws and regulations which bear 
upon the public health. It matters not whether they relate 
to sewerage and drainage works, inspection and removal 
of nuisances, registration of births and deaths, the enforce- 
ment of disinfecting operations, or other sanitary details, 
the complaint is one and the same. There is no one 
endowed with sufficient authority—or if there is he never 
uses it—to act with that energy and promptitude which 
alone can avert the spread of disease and infection. 
Matters of this kind must be met on the spur of the 
moment. It does not do to be obliged to have recourse to, 
perhaps, first a body of guardians, then to a magistrate, 
then to the police, and perhaps then to some other auth»- 
rity, before any practical steps can be taken to stamp out the 
first germs of an impending typhoid or choleraic epidemic, 
It is very possible that by astretch of his prerogative a ma- 
gistrate or police-officer might intervene at a critical mo- 
ment, and by active measures avert a serious calamity, But 
no magistrate or police officer will take the responsibility 
upon himself of acting in this manner. Who will hold 
him harmless respecting all contingencies that may arise, 
or guarantee him immunity from the results of his inter- 
ference, however praiseworthy and well timed it may be? 
It is not likely that a subordinate will take responsibility 
upon himself, when, as will be seen, the head authority 
under which he acts openly shirks its own respousibility 
in similar matters, 

Not only are the provisions of the various sanitary Acts 
permissive insead of compulsory, but it is notorious that 
the Local Act Goverment-office has been applied to in 
several instances for advice and assistance, but has 
rendered neither. It will order sanitary works to be 
undertaken, and in instances of urgency enforce their 
execution, but it will give no assistance towards the 
designing or planning of such works, It refuses to take 
any responsibility upon itself, and throws the whole onus 
upon the shoulders of those who are the least able to bear 
it. So far as causing the clauses in the Acts referred to 
to have real weight and not remain dead letters, the 
remedy, as stated by one of the witnesses examined by the 
Royal Commissioners, is very simple. “Take the Local 
Government Act, and erase the word ‘may,’ and substitute 
‘shall.”” In other words, take away the option, and impose 
the obligation, Let us suppose, or rather let us hope, that, 
after the large amount of labour, time, and money, spent 
in the interests of the public by the Commissioners, their 
report will be acted upon. Let us assume that the various 
Acts relating to sanitary matters will be revised, con- 
solidated, simplified, and amended so as to leave no 
chance of escape for local authorities if they are in- 
clined to neglect their duties. The next question, and one 
that is equally important with the others is—Who indi- 
vidually, or what body collectively, is to see that the future 
compulsory enactments are really of any more value than 
the present permissive ones? It is true that even now ob- 
stinate and rebellious local boards can be brought to a sense 
of their duty, but the task belongs to private individuals 
to make a case against them. Complaints must be for- 
warded to the Local Act Government-oflice, inquiries in- 
stituted, legal proceedings undertaken, works ordered, 
sometimes injunctions granted, and, in rare instances, rates 
sequestrated, before a public evil can be remedied. With 
a machinery so intricate, so cumbrous, and, after all, fre- 
quently so uncertain, is it any wonder that aggrieved par- 
ties hesitate to set it in motion? The proposal that there 
should be a central authority having universal and abso- 
lute jurisdiction over every description of local or corpo- 
rate body, in so far as questions of sanitary ségime are con- 
cerned, has a good deal to recommend it, There should be 
no exceptions to the range of its influence. It should em- 
brace cities, towns, and villages, large and small, The 
necessity of this is apparent from the following fact :—If a 
town place itself under the protection of the Local Act, a 
person would be unable to erect a manufactory for con- 
ducting a process which would be injurious to the public 
health, but there is nothing to prevent him setting it up in 
another locality where the Act is not adopted. Can any 
condition of affairs be more anomalous? The manufac- 
turing interests must be seriously interfered with before 
any real progress can be made towards curing the great 
evil, namely, the pollution of rivers. The keeping of town 
sewage and refuse out of rivers that flow through manu- 
facturing districts is a simple matter, but the enforcing 
of the same restrictions upon the manufacturers, and com- 
pelling them to utilise their waste products, is by no 
means a simple matter. It is this consideration that is 
delaying the remedy which, nevertheless, sooner or later, 
must be adopted. 
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A New Table of Seven-place Logarithms of all. Numters from 
20,000 to 200,000. By Epwarp Sane, F.R.S.E., of the Royal 
Scottish Society of Arts, London: Charles and Kdwin Layton. 
1871. 

Wuite admitting that the work of Mr. Sang is very com- 

plete so far as its limited range extends, it cannot for a 

imoment compare in point of general scope and utility with 

Chambers’ Mathematical Tables.” Iu fact, we fail to 
reeive wherein its superior claim to consideration lies. 

Pret us select an example given mm the preface. The test of 

all arithmetical calculations is the actual number of figures 

required to effect them. Nothing must be left to what is 


en well observe that termed mental arithmetic. Every figure must be written 





down as would occur in the case of a learner, as it is only 
fair to suppose that after the same amount of practice he 
would be equally expert with the most proficient. To 
find the logarithm of 365°242217, the author employs 
forty-six figures. Those who are conversant with 
as Ghanhen! Tables” will find that exactly the same 
result, 2°5625809, can be obtained by the use of thirty- 
four figures. In these days of reform, we are disposed to 
regard any contemplated change with a lenient eye. But, 
nevertheless, we protest against the decimal point being 
represented by a comma with the tail turned to the right. 
It is somewhat surprising that the author, who has been 
so very stringent in his ideas of clearness of type in every 
other respect, should have made so great anerror. The 
question that arises in one’s mind, is whether the distorted 
comma is not intended to separate the thousands or tens of 
thousands from the other units of enumeration, as fre- 
quently occurs with the ordinary comma when large num- 
bers are printed. 

In the calculation of the proportional parts the author 
makes an exact multiple of the first of the series, which is not 
in accordance with the rule followed by Hutton and other 
computors, although it is quite sufficiently correct for all 
practical purposes. We candidly confess we fail tq per- 
ceive the advantage of the first “table,” in which the 
logarithms of numbers up to one thousand are calculated 
to ten places of decimals. Common multiplication and 
division are the readiest methods of dealing with numbers 
of three figures. It is true that numters of three, two, or 
one figure might occur in a calculation in which logarithms 
were used, but as the logarithms of whatever large 
numbers were emgreyee would only reach to seven places 
of decimals, the three additional figures belonging to the 
logarithms of the smaller numbers would be superfluous. 
In his preface Mr. Sang lays; some stress upon dispens- 
ing with all ruled lines, and considers the white spaces 
serving to mark the distinction between the separate num- 
bers an improvement. On the whole, we are inclined to 
give the preference to the lines. It should be remembered 
that there is really nothing to inform a beginner which is 
the number and which are the logarithms in Mr. Sang’s 
volume. There are also no letters or abbreviations of any 
kind to indicate the differences or proportional parts, 
These omissions might not so much have signified had the 
book been intended solely for those who were thoroughly 
conversant with the nature and use of logarithms, But 
that this is not the author’s intention is manifest from the 
fact that he explains the method of using logarithms and 
solving the usual problems in his introduction. So far as 
the get up of the volume is regarded, the publishers have 
every reason to be proud of it, as it is unquestionably the 
handsomest book of the kind that has appeared for some 
time. Nothing can surpass the clearness of the type, so 
essential a feature where tigures are concerned, and there 
is no question that every care has been taken to render 
them as accurate as possible. 





Sturt’s Indian and Colonial Directory for 1871. London: G. 

Sturt, Cornhill, and Sturt Brothers, Serle-street. 
Tuts useful publication has now reached its third year’s 
issue. No new features are introduced, as, indeed, none 
seem to be required, but there is a substantial growth in 
the amount of information under the old beads, whilst the 
Philippine Islands and the Eastern Archipelago are in- 
cluded for the first time, 





THE GERMAN IRON TRADE.—The German rolling mills are 
generally well provided with orders, as a good deal has to be done 
to meet the demand for railway matériel. The demand for 
engines and machinery, which had been much depressed, is also 
reviving. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—At the monthly meeting, to take place at 8 p.m. on Satur- 
day, the 6th proximo, at the City Terminus Hotel, Mr. W. Lloyd 
Wise will read a paper on the ‘* Patent Laws.” Mr. J. Newton, 
president, will occupy the chair, and gentlemen interested in the 
subject are invited to attend to take part in the subsequent dis- 
cussion. 


Socrzty or Arts.—Last Wednesday night, at the ordina 
weekly meeting of the — of Arts, Mr. Hyde Clarke presided, 
ad Mr. — oy : ie, me a paper “On the New 

eliotype Process,” by which, practically speaking, photographic 
— are introduced into the printing poeeh, wheel ton 

reproduced, with ease and economy, in permanent lithographic 
oh F part psn mort a re ee is process also can be 
worked with greater t' ordinary photographic processes 
during the winter months, ewe the spurtions mn for The most 
orl independent of the agency of light, so can be carried on in 

d weather. The process is simply this:—A warm mixture of 
gelatine, bichromate of potash, alum and water, is poured ina 
thick pool over a levelled glass plate, so as to dry into a skin about 

in. thick. The alum in the mixture renders the dried film 

eathery, so that it does not dissolve or swell up when once more 
placed in warm water, The “skin,” as it is technically called, is 
a and dried in yellow light; next, it is exposed to daylight 
under a negative, whereby a barely visible picture is formed on 
its surface; next, it is soaked in water to get rid of the superfluous 
bichromate of potash, whereby it is rendered no longer sensitive 
to light. It is also firmly mounted on a zine plate. The surface 
of the skin is then used just as a lithographic stone would be, 
for where the light has acted it will take greasy ink, and where it 
not acted it will absorb water. It is wetted with water 
between each impression, and copies are struck off by means of an 
ordinary Albion Sy | press. The edges of the picture being 
screened with thin paper during the printing operations, the 
picture is printed in the centre of a clean sheet of paper, so 
requires no mounting afterwards. The patent belongs to dh 

wards and Kidd, of 22, Henrietta-street, Covent-garden, W.C., 
and the method of printing was for the most part invented by Mr. 
Ernest Edwards. In numbers, one man will print between 20C 
and 300 impressions in a day. Compared with lithography, the 
process will probably not be so cheap for large numbers, but for 
small numbers it will be cheaper, because the cost of drawing is 
saved; but in cither case the result will be finer and more accu- 
rate. Heliotypes are useful for pottery and enamelling purposes. 
It is only neces to use an ink mixed with suitable oxides and 
to ey on a suitable paper, to have on all descriptions of pottery, 
and at a lower price, pictures of art value in the place of the any- 
t but ara Perse the pois ¥e stomed to accept. Mr, 

F.C.8., Mr. George Wallis, Dr, y, and othe: ocpe 
the meeting, and the remarks were, as a rule, tama! th to 
Mr. Edw and his process; there was a general f at the 
meeting that Mr. Edwards had very fairly and openly made public 


all the working details of heliotype printing. 




















APRIL 


28, 1871. 


THE ENGINEER 


289 








OO 


THE SOIREE AT THE ROYAL SOCIETY. 


Las? Saturday night General Sir Edward Sabine, K.C.B., gave 
,another soirée to the Royal Society at Burlington House. A large 
number of telegraphic instruments from the General Post-office 
were exhibited, as samples of the different kinds of telegraphic 
2 now in use in this . Mr. Robinson, the master 
shipwright at Portsmouth Doe! exhibited in a tank of water 
a model showing how the stability of a ship is altered by raising 
or lowering its centre of gravity. Mr. Spottiswoode, the treasurer 
ta the Royal Society, brought under the notice of the visitors some 
very fine experiments with ised light, he having in his posses- 
sion one of the finest pairs of Iceland spar prisms ever constructed. 
Some very beautiful Geissler vacuum tubes were shown by Mr. 
Ladd. Mr. Gordon and Mr. Apps each exhibited some new 
self-recording anemometers ; the 
anemometer invented the 
former gentleman recorded its 
revolutions by the aid of electro- 
magnetic apparatus. Mr. C. W. 
Siemens, C.E., exhibited a pyro- 
meter, in using which a spiral of J 
platinum wire is heated in a 
furnace; as the wire grows hotter 
its! power of resisting the passage ‘ 
of acurrent of electricity increases, ; 
hence the temperature of the 
furnace can be determined by / 
means of a galvanometer, which 
measures the electrical resistance 
of the platinum spiral. Among 
other objects of interest were 
Mr. Holmes’ signal and danger ‘ 
lights, intended chiefly for use at : 
sea, and specimens of the various ‘ 
kinds of gunpowder now in use 3 
in the service, exhibited by Mr. 
Abel, of Woolwich Arsenal. 7 

Mr. Browning exhibited a 
spectroscope in which the rays of 





Mr. Browning has ingeniously surmounted. The D lines in the 
spectrum of sodium are seen in this instrument separated by an 
apparentinterval of more than one-eighth inch, and under favourable 
conditions of the atmosphere ten or twelve lines are visible between 


them. 
We understand that Mr. Spottiswoode, the treasurer of the 
os Society, has become Oe eager of this instrument. 
he above cut will give an idea of the principle of construction 
of this powerful spectroscope. The dotted line shows the path of 


the rays through the two batteries of prisms. The line of light first 
falls on the side of the prism A; it is then refracted by each prism 





| 


successively until it reaches B, from this it passes into the prism 
C, which refracts the light at the first surface and then totally 
reflects it at the second surface to the third surface, where it is 
once more refracted to D. It is then further successively refracted 





light pass through two batteries 
of prisms, and are then sent back 
through both trains of prisms 
to the eye of the observer by 
means of a_ reflecting prism 

















placed behind the last prism of the 


train. In this manner a dispersive power equal to nineteen prisms | by each of the train of prisms, and sent back through the upper 


of flint glass is obtained. Both trains of prisms, as well as the 
intermediate prisms, are under the control of an automatic move- 
ment, which insures that every ray shall pass at the minimum 


| half of the prisms, having in the first instance passed through the 


lower half. With the exception of the height at which the ray 


passes, it may be considered to retrace the path which has been 


angle of deviation for the particular ray under examination. Both | already described, and to emerge again at A. For the sake of 


the collimator and telescope are fixed—the prisms only are mov- 
able. It will readily be understood that this arrangement is highly 
advantageous. 

Mr. Proctor, F.R.A.8., suggested this extension of Mr. Brown- 
ing’s automatic spectroscope, and contrived the form of prisms 
which would enable the automatic action to be carried on, but the 
mechanical difficulties in communicating the automatic motions 
to the second battery were very considerable, These difficulties 


| clearness, the contrivance by which motion is continued from the 


| first to the second train of prisms is omitted in the diagram. This 
spectrescope is intended for application to a very powerful tele- 
scope, for the purpose of observing the solar prominences. 

Mr. Browning also exhibited a diffraction spectrum, produced 
| by means of fine lines cut about ;,4;5 of an inch apart from each 
other on the surface of a small piece of glass. The plate was pre- 
| pared by Mr. L. Rutherford, of New York, who is now in London. 








ANNUAL DINNER OF THE INSTITUTION 
OF CIVIL ENGINEERS. 

THE annual dinner of the members of this society, which was 
established in the year 1818, and incorporated by Royal Charter in 
1828, was held at the ety ye Rooms on Saturday, the 
22nd of > 1871, the president, Mr. Charles B. Vignoles, F.R.S., 
being in the chair, 

The dinner was served by Messrs. Ring and Bryner, in an elegant 
and sumptuous style,upon tables covered with choice fruit, flowers, 
and plate. Covers were laid for nearly 200, and the company pre- 
sent comprised the follo — 

Guests.— Professor any -R.8. (Astronomer Royal), the Right 
Hon. A. 8. Ayrton, M.P. (Chief Commissioner of Works), Sir 
ThomasBazley, Bart., M.P., Dr. Burrows, F.R.S. (President of the 
Royal College of Physicians), Mr. R. W. Crawford, M.P., Sir Wil- 
liam Ne gee F.R.S. (President of the ay College of Sur- 
geons), Mr. James Fe mn, F.R.8., the Right Hon. Chichester 
Fortescue, M.P. (President of the Board of Trade), the Right Hon. 
G. J. Goschen, M.P. (First Lord of the Admiralty), Mr. W. R. 
Grove, Q.C., F.R.S., Viscount Halifax (Lord Privy Seal), Lieut.- 
Colonel Hoge (Chairman of the Metropolitan Board of he 
Professor Huxley, F.R.S. (President of the British Association), 
the Earl of Kimberley (Secretary of State for the Colonies), Mr. W. 
wassell, F.R.8. (President of the Royal Astronomical Society), the 
Right Hon. Robert Lowe, M.P. (Chancellor of the Exchequer), the 
Right Hon. William Monse!l, M.P. (Postmaster-General), Commo- 
dore Rodgers, U.8.N., M. Schneider (late President of the French 
Legislative Assembly), a Tremenheere, the Rev. Pro- 
fessor Willis, F.R.S., and Mr. T. H. Wyatt (President of the 
Royal Institute of British Architects). 

Members— Manan, W. Adams, G. Allan, J. D. Baldry, W. H. 
Barlow F.R.8., J. W. , J. F. Bateman, F.R.S., J. W. 
Bazalgette, G. Berkley, J. 4 Blair, R. V. Boyle, C.S.1., F. J. 
Bramwell, R. P. Bre eton, t. B. Bruce, J. Brunlees, J. H. W. 
Buck, C. E. Cawley, M.P., C. B. Cousens, E. A. Cowper, T. R. 
Crampton, J. Cubitt, R. S. Culley, J. N. Douglass, G. E. Eachus, 
J. Easton, Sir W. Fairbairn, Bart.. F.R.S., Messrs. H. C. Forde, 
J. Fowler, R. 8. Fraser, C. H. Gregory, J. T. Harrison, T. E. 
Harrison, J. Hawkshaw, F.R.S., C. Hawksley, T. Hawksley, W. 
Hayw G. W. Hemans, J. Hick, M.P., E. A. Jeffreys, R. Jones, 
A. Joy, J. P. Kennedy, W. J. Kingsbury, W. Low, J. R. M‘Clean, 
M.P., F.R.8., C. Manby, F.R.S. (Honorary Secretary), J. Marley, 
W. Martley, R. C. May, J. Miller, M.P., J. Mitchell, A. Murray, 
C.B., F. Murton, C. Neate, T, Page, R. Peacock, J. Penn, F.R.S., 
W. Purdon, J. Quick, jun., J. R. Ravenhill, J. B. Redman, G. B. 
Rennie, H. Robertson, J. D’A. Samuda, M.P., J. Samuel, C. W. 
Siemens, F.R.S., H. Lee Smith, G. Turnbull, F. T, Turner, C. B. 
Vignoles, F.R.S. (President), Henry Vignoles, Hutton Vignoles, 
Sir Joseph Whitworth, Bart., F.R.8., Messrs. R. Price Williams, 
E. Wilson, W. Wilson, E. Woods. 

Associates.—Messrs, J. L, Ashbury, E. M. Barry, R.A., W. H 
Barry, Admiral Sir E. Belcher, K.0,B., Messrs. W. Bird, H. W. 
F. Bolckow, M.P., H. Brady, BE. J. ptistow, RH. Burnett, D. 
Chadwick, M.P., J. B. Cooper, J. Davis, O, W. Eborall, H. 8. 
Ellis, G. Farren, W. F. Faviell, D, "Forbes, F.R.S., J. Forrest 
(Secretary), E. Franckell, L. A. Gols, . Hancox, J. S. Hargrove, 
G. Harrison, J, Hartley, J. Jay, J. H. Johnson, H. E. Jones, J. 
Kelk, T. W. Kennard, T. Lamaagr G. Leeman, M.P., J. Livesey, 
J, C, L. Loeffler, C, Lowinger, W. W, Moore, Major W. Palliser, 
C.B., Messrs. A. Penny, J. Phillips, C. M. Poole, W. H. Preece, 
Dr. A. P. Price, Messrs. F. Ransome, C. P. Sandberg, J. Shand, 
Cc. P.B. igo J. Nidd Smith, G. W."Stevenson, G. K. Stothart, 
Vigers, J. Waddington, J. J. Wallis, R. Ward-Jackson, M.P., C. 
Waring, C. H. Waring, F. W. Webb. G. F. White, G. Wilson. 

Grace before and after meat was said by the Kev. Robert Willis, 
M.A., F.R.S., Professor of Natural and Experimental Philosophy 

n the University of Cambridge. 

The usual loyal pint sey toasts were drunk, and accompanied 
by speeches of the ordinary type, of little engineering or scientific 
interest. Mr. Goschen, in returning thanks for the navy, said — 
You are expected to produce designs for ships, swift as a bird 


ask you then, gentlemen, to co-operate with the men in authority 
in adapting, as far as you can, all those marvellous processes that 
are submitted to us in the way of steam, electricity, hydrostatics, 
every invention that you choose to propose; but I wish you were 
able to invent a self-acting taxing machine that would carry out 
all these improvements, and alsoa machine that would electrify 
the British taxpayer into voting the necessary sums without 
explosion. 

The Chancellor of the Exchequer proposed “ The Institution of 
Civil Engineers.” He said—Gentlemen, I propose this toast to 
you with the most hearty good-will, because I am of opinion that 
the profession of civil engineering is, perhaps, the noblest that this 
world has yet seen. When I consider the ordinary education of 
this country, and compare it with that which has been for many 
ages, and will, I doubt not, be for more, the appropriate education 
of the civil engineer, I am astonished at the striking contrast be- 
tween the two. Your business and object is to direct the sources 
of power in nature to the convenience and advantage of mankind. 
Now, gentlemen, that involves a double consideration—a specula- 
tive and a practical one. Any man who is to be fit for carrying 
out in its highest sense your noble profession ought to make him- 
self master of those occult influences which surround us, and of 
which the ancients, to whose history we have devoted so much of 
our time, knew absolutely nothing. It is you and your prede- 
cessors in invention and discovery who have demonstrated in 
nature forces that were never dreamed of till within the last 200 

ears—the power of attraction, the power of electricity, which 

ave given to us weak, short-sighted mortals the ability to accom- 
plish instantaneous action over the whole course of the globe. It 
is your duty and happiness to subjugate these great influences for 
the convenience and good of mankind ; to subdue, to moderate, 
and regulate them so as to render them faithful obedient servants, 
and yet capable of accomplishing deeds which no fabled deity or 
giant could ever have accomplished. You have had nothing from 
the Government, nothing from endowments, nothing from any one 
but yourselves. Some of you have earned honourable wealth, 
others honourable competence. You are bound to each other by 
this great Institution to develope still further the spirit by which 
you have been animated, and to carry still higher the torch of 
fame which has been handed to you by your predecessors; and I 
take upon myself to predict that great as have been the achieve- 
ments of your predecessors, they will be as nothing to what is 
reserved for you in not a remote future. I beg to propose the 
toast of ‘‘The Institution of Civil Engineers,” coupling with it 
the name of Mr. Vignoles, the president. 

Mr. Vignoles replied in appropriate terms, and after Mr. Gregory 
had proposed the learned societies, and Mr, Huxley had replied, 
the proceedings terminated. 








SwepisH Granite. -All building stones ne be classified, 
roughly speaking, under one of two heads, namely those that are 
suitable for foundations, and those that are adapted for face work. 
We have just received a specimen of granite from the Malmin 
granite quarries in Sweden, which is stated to be capable of being 
used for both purposes. It is now well known that from the North, 
which formerly sent us only the rough timber, wefcan obtain ready- 
made door and window jambs, frames, silis, and other finished 
specimens of carpenters’ and joiners’ work. It seems now that 
the same advantages are to be obtained in stonework. The Mal- 
min granite can be delivered ready dressed in blocks of different 
sizes at any of our ports on the east coast ata price less than that 
at which the native stone can be supplied. With respect to the 
stone itself, which is a grey granite, it is of rather a fine grain, 
and, in the absence of any finished specimen, we are inclined to 
class it under the former of the heads we have alluded to. It 
would yield in hardness to the Aberdeen and the Guernsey granite, 
and therefore would not be so well suited for paving set«, but would 
answer extremely well for backings and foundations. It is true 
that the price of labour in Sweden is much less than in this 
country, but ut the same time the cost of transport is pruportion- 
ately ted, so that what is gained in one way is lost in 





und as impenetrable as a creature that has the thickest possibl 
hide. You are to produce buoyancy, and at the same time extra- 
ordinary stnteg Jan You are looking to produce those qualities in 
a ship which have never been found to be combined in any one 
creature in creation. But that is a matter between yourselves, 
which you and many a gallant admiral have to mect and solve. I 


another, ‘The blocks of the Malmin granite range in dimensions 
for “stretchers” from 3ft. Gin. to 5ft. by 2ft. 3in, by 2ft. 3in., 
and for headers the measurement is 3ft, Gin. by 2ft. 3in. The 





price depends upon the amount of dressing that the stone is re- 
quired to receive before being shipped for this country. 











ON A DIRECT ACTION METHOD OF EXHAUST- 
ING, FORCING, AND WASHING GAS BY 
STEAM. 


Ar the last meeting of the Liverpool Polytechnic 
Society Mr. William Cleland, manager of the Linacre 
Gas Works, read a paper descriptive of the system of ex- 
hausting and washing gas by steam, which he has adopted. 
The paper runs as follows :— 


This invention is named the direct action method of exhausting 
and washing gas by steam, because it aims at superseding in these 
operations the use of steam engines, and of exhausting and pump- 
ing machinery, by bringing the steam into actual contact with its 
work, 

The retorts used in the destructive distillation of coal and 
cannel being made either of coarse fire-clay or of iron, and both 
kinds becoming very leaky by use, there would thus be a serious 
loss of gas, if means were not used to prevent it. One of these 
means is exhausting, pumping, or sucking the gas from the retorts. 

A variety of exhausting machines are now in use. Some are 
rotary, and others are reciprocal and alternate in their action. 

The crude gas as it passes from the retorts is mixed with the 
vapours of tar, water, ammonia, and other condensible vapours, 
These are removed, to a great extent, by simple cooling in the 
condensers, and in the mains leading to the condensers, 

The condensers generally consist of a series of vertical pipes, 
the outlet of each pipe being connected to the inlet of the next in 
advance, and these connections being alternately at the top and 
bottom, so that the gas passes through them in a continuous up 
and down stream, the liquor of condensation flowing off from the 
bottom of each pipe. 

After passing the condensers the gas still contains volatile salts 
of ammonia. These aregenerally removed by what is called scrub - 
bing. The gas is passed upward in cylindrical vessels, through 
which a constant shower of water is distributed, dissolving and 
carrying down with it the ammoniacal salts, the resulting solution 
being what is known as gas water, or ammonia liquor. The gas is 
passed in succession through two, three or more of these 
“scrubbers,” each provided with its pump and distributing 
apparatus. The same water is passed through —~ | times, until 
it is sufficiently charged with salts to be commercially valuable. 

After this hasty and imperfect sketch of the means hitherto 
used for exhausting, forcing, condensing, and washing gas, we may 
proceed to consider the lirect action method. 

It is well known that a current or stream of any fluid, moving 
through any fluid medium, produces, or tends to produce, around 
itself a current in the fluid medium. 

For instance, if we blow from the mouth through a small tube, 

which projects into a larger tube open at both ends, the interior 
stream of breath sets in motion the whole body of air in the 
outer tube, causing at the further end a copious outflow, and at 
the near end an inflow. This effect has been termed lateral in- 
duction. The outer current is named the induced current, the 
exterior tube the induction tube, and the interior tube the pro- 
jector. 
’ Substitute for the exterior tube filled with air a gas main of 
the proper diameter, filled with gas, communicating through the 
outlet with the gasholder, and through the inlet with the retorts ; 
substitute for the central jet of breath a jet of high-pressure 
steam, and you have at once a working gas exhauster complete 
in all its essentials, 

The diameter, or the transverse sectional area, of the induction 
pipe is important ; inasmuch as the power of the current in that 
pipe is directly proportioned to its velocity, and its velocity is 
inversely proportioned to its transverse sectional area. 

The induction pipe must be so contracted as to enable us to 
command a velocity equal to the highest pressure we may have to 
encounter. The length of the induction pipe in advance of the 
jet is also important. If too short the stream of mixed steam 
and gas will not be confined enough, laterally, to offer the neces- 
sary resistance to the back pressure, and to prevent an eddy or 
return current through the induction pipe. Its length must be 
proportioned to the maximum back pressure, The axis of the 
projector, of the induction pipe, and of the gas main into which 
the latter discharges, ought to be identical, The sizeof the steam 
jet, or of the orifice of the steam projector, of course depends on 
the quantity of gas to be passed in a given time, its resistance, 
and the pressure of steam in the boiler. 

In practice a projector with orifice five-eighths of an inch dia. 
meter, and a cylindrical induction pipe 3ft. long and 4in. diameter, 
have been found sufficient to pass 50,000 cubic feet of gas per 
hour, against a back pressure equal to l3in. of water, and to 
maintain a steady vacuum of 2in. in the hydraulic main, 

Besides the simplicity of this method of exhausting and forcing 
gas, and the small cost of the apparatus required, advantages 
which anyone can see at a glance, there is another advantage 
which anyone practically acquainted with the manufacture of 
gas will appreciate, namely, steadiness, The inflow and outflow 
being continuous and unchanging, so is the vacuum and so is the 
pressure. It is subject to little or no irregularity, except what 
arises from irregularity in the supply of steam, and that irre- 
gularity no method of exhaustion can avoid. The case is very 
different with exhausters constructed on the pumping principle, 
or with any other exhausters in which the inflow and outtiow 
proceed by gulps and surges; and to this objection nearly all other 
exhausting apparatus is liable. 

The necessity for controlling the steam engine and other 
machinery, and for checking and increasing their speed in order 
to increase or lessen their exhausting action, adds to the difli- 
culty of securing a steady vacuum by any exhausting machine. 
If the vacuum is too low through lack of speed, the inertia of the 
fly-wheel and of other moving parts must be overcome before the 
speed can be brought up. If the speed is too great, their impetus 
is but slowly reduced. Hence the duration of such irregularities 
is necessarily somewhat prolonged. 

To make the advantage of steadiness apparent to all, it is neces- 
sary to glance at the arrangement and use of the hydraulic main. 

The hydraulic main is a gas main pipe placed in a horizontal 
position, and kept about half fullof water. The pipes that con- 
vey the gas from the retorts are connected to its upper side, and 
dip into the water about three inches, The gas bubbles through 
this water, and passes over it to the main which leads to the con- 
densers. A vacuum of one toone and a-half inch is maintained 
in the hydraulic main, which reduces the pressure of the water 
by one-third or one-half. The remaining pressure or dip is held in 
reserve, to cover the risk of any accidental irregularity in the 
vacuum or in the level of the main; for, in the event of excessive 
vacuum occurring when the retorts are open, atmospheric air 
might be drawn in. , 

Now, supposing the vacuum to be stealy, and the hydraulic 
main to be ieve', as it is intended to be, we could with safety 
relieve the retorts of nearly the whole of the pressure producet 
by these Sin. of water, Lut as the vacuum is unsteady, we are 
compelled to work with a lower average vacuum, which practically 
means in-reased pressure in the retorts, increased leakage, less 
durability, and higher working expenses. __ ; 

Fig. 1 shows a longitudinal section of the direct action exhauster, 
the arrows pointing in the direction of the currents. 4 denotes 
the central steam injector, fitted with regulating stop valve ¢; 7 
induction pipe ; & & are portions of the gus main. The supply of 
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steam is regulated by a self-acting water-governor (Fig. 3), which 
is the same in principle as those used with ordinary exhausters. 

The motion of the beam » is transmitted through the weighted 
chain and rod z, which is connected to a wheel or lever attached 
to the spindle of the regulating valve i, which spindle, being fitted 
with a screw and nut of high pitch, opens and closes rapidly with 
the rise and fall of the governor. 

In the steam jet, or direct action exhauster, we have no ma- 
chinery to control ; the moving power being simply a jet of steam, 
acting directly on the gas, and the steam regulator acting directly 
on that jet, the effect of the regulator in raising and lowering 
the vacuum is instantaneous, and any tendency to irregularity is 
immediately checked. 

Another advantage of this exhauster is the readiness with which 
it can be adapted to a large or small production of gas. This can 
be done by the steam regulator itself, through the increase or de- 
crease of the force applied within a wider range than is practicable 
with economy, where engines and other machinery intervene. 
Should the production increase beyond the full capacity of the 
steam injector or of the induction-pipe, two or more extra jets 
may be brought into operation, as shown in Fig. 2. Here we have 
three jets adapted to exhaust from one source and force into one 
outlet. 8, 8, 8, are the steam injectors, with their regulating and 
stop valves t, ¢, t, the induction pipes, with funnel-shaped mouth 
pieces ; « the inlet main ; v the outlet main. Each of the induc- 
tion pipes is provided with a slide-valve. Thus each jet, with its 
induction pipe, forms a separate, complete, and independent ex- 
hauster, which can be used either singly or in conjunction with the 
others, one steam governor being arranged to regulate all the jets 
ao. 

The steam, having been employed in exhausting, has to be ex- 
tracted by condensation; and to be made, at the same time, to 
wash the gas ; that is, to perform the work of the water in the 
scrubbers. 

The general opinion seems to be that the purifying effect of the 
water is greatly increased by ‘“‘ scrubbing ;” that is, by friction 
between the liquid and the gas. Accordingly, it is sought to pro- 
mote this friction by causing the gas to ascend through the 
scrubbing vessels, and meet the descending water. Now, although 
there is no doubt about the use of friction in such an operation as 
scrubbing a floor, the washing of gas is not at all analogous, and 
here its utility is questionable. The purifying effect is due to the 
ee of the water, and the operation is chemical, not me- 
chanical, Looking at it as a chemical operation, there seems to 
be but one condition which is essential, viz., intimate contact be- 
tween the water and gas; for even agitation and intimate mixture 
are only useful as means to effect the most intimate contact. 
Many observations, which cannot now be entered into, point to 
the conclusion that it is really so, and render more than doubtful 
the utility of friction. 

The water from the condensed steam carries down ammoniacal 
salts with it, and gives ammonia-liquor. To bring this liquor to 
the desired strength, it is only necessary to retard its flow, to 
= it thinly over a large surface, and to keep it in contact with 

e gas until it has had time to dissolve its due share of salts. 

This can be done in a simple and inexpensive manner by the 
use of apparatus such as is shown in Fig. 4, which may be called 
a self-acting washing condenser. Either cast or sheet iron may be 
used for the construction of this apparatus. The last affords 
greater condensing power, greater internal capacity in the same 
space, and its lightness offers facilities for placing it in an elevated 
and airy place. a‘ is the inlet leading to the compartment b! ; 
which it is well to protect by an air-jacket, or other suitable 
covering, to prevent the mixed steam and gas from condensing 
till they enter the vertical pipes c’, so as to secure a uniform flow 
of: condensed liquor through these pipes. e¢! is the condensed 
— yay ona ; f* the outlet for the gas ; g' the syphon out- 
let for the liquor. <A large number of these vertical pipes, of re- 
latively small diameter and considerable length, is to be preferred 
to a smaller number of large diameter, such as are generally used 
for gas condensers. Their united transverse area is much greater 
than the area of the inlet or of the outlet pipe. Thus the gas, 
instead of passing rapidly through these pipes in one long con- 
tinuous stream, and parting with its liquor as soon as it is formed, 
as is the mode in the usual gas condensers with vertical pipes, is 
divided into a number of slowly moving down streams. Time 
is thus allowed for the cooling gas to circulate in currents pro- 
duced by changes of temperature, so that it all comes within the 
infl of the cooling and washing surface while still in the 
upper part of the pipes. There condensed liquor,is chiefly formed, 
but not too copiously ; as it trickles slowly down the interior sur- 
faces, the circulating currents still ae through changes in 
temperature and — gravity, the liquor has time to exert its 
solvent power on the ammoniacal salts, and to attain the desired 
strength, before it reachesthe liquor compartment. Condensation 
is also promoted by thus causing the gas to travel in an opposite 
direction to the ascending currents of air on the exterior of the 


pipes. 
Toe of larger transverse area may be used with /great advan- 











tage if occupied by some light and loose material, such as twigs, 
furze, or wood shavings, for the purpose of thoroughly breaking 
up the gas, and offering to it a larger washing surface, wet with 
condensed liquor. The apparatus thus becomes a set of self-acting 
condensing scrubbers, capable of yielding liquor of high degrees of 
saturation, without the aid of pumps, distributing apparatus, or 
any other machinery. 

I may add that this arrangement of condensers offers very little 
resistance to the passage of the gas in proportion to its condensing 
power. 

The ammoniacal impurities remaining in the gas, after it has 
passed thestearm condenser,may be removed in the purifying vessels 
by oxide of iron, sulphate of iron, or by other means now in common 
use, Should it be desired, however, to purify still further from 
ammonia by washing, this may be done by the use of one or more 
extra condensing scrubbers, supplied with fresh steam. In this 
case each of the jets of steam supplying these extra scrubbers 
may be made to do its due share of the exhausting, so that these 
extra scrubbers ought to involve no extra consumption of fuel. 
Should the condensed Jiquor from the finishing steam scrubber be 
too weak to run into the general ammonia cistern it may be passed, 
along with the gas, through the first condensing scrubber to take 
up more ammonia. 

The steam jet exhauster can be introduced at little cost into 
existing works, where scrubbers and condensers of the usual forms 
are already in use, provided that there is sufficient spare con- 
densing power for the steam. Fig. 5 shows the steam jet intro- 
duced into a connecting main or passage between two sets of gas 
condensers, or into one of the vertical pipes about the middle of a 
set of condensers. The second set, or the second half, becomes in 
this case a steam condenser, and the weaker part of the condensed 
liquor is allowed to run into the service cisterns of the scrubbers 
to be worked up to the required strength. 





THE PRESTON STEAM FIRE-ENGINE COMPE- 
TITION. 


THE members offthe Preston Corporation appear to have 
acted with singular judgment in making arrangements 
intended to determine whether the steam fire-engines built 
by Messrs. Shand and Maaon, or those by Messrs. Merry- 
weather, were best suited to the requirements of the 
locality. They appointed six independent engineers to 
watch the trials, with the particulars of which we have 
already made our readers acquainted, and these gentlemen 
were instructed to send in reports, prepared without con- 
sultation or comparison of notes. The Committee ap- 
pointed to receive these reports pronounced in favour of the 
Shand and Mason engine, but the General Purposes Com- 
mittee could not agree to accept this verdict, and no definite 
decision has yet 
been arrived at as HALE FRONT VIEW 
to which firm shall 
be entrusted with 
the construction of 
a steam fire-engine 
for Preston. We 
have now lying be- 
fore us copies of the 
six engineers’ re- 
ports, and we fancy 
that not a few of 
our readers will be 
pleased to see them 
reproduced in our 

es, The compe- 
tition was so close, 
and the results ob- 
tained were, upon 
the whole, so nearly identical, that we can fully ap- 
preciate the difficulties in which the Corporation find 
themselves placed. An examination of the papers—the 
only basis on which the Corporation could act—leads us to 
believe that the General Pu Committee had really no 
other course open to them than the rejection of the deci- 
sion of the Sub-Committee. It is quite true that one-half 
the reports are in favour of one engine and the other 
half in favour of the other engine, but the wording of 
these reports is such as to convince us that the most com- 
petent judges were in favour of Merryweather’s engine, 





the least competent casting in their lot for Messrs, Shand 
and Mason. Weare notnow about to pronounce any opinion 
on the respective meritsof the engines; we propose to analyse 
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SHAND AND MasoNn’s VALVES. 


the statements of thegentlemen composing the jury. It must 
be borne in mind that the value of such documents depends 








MERRYWEATHER’s VALVES. 





almost entirely on the internal evidence which they supply 
as to the competence 
and skill of the 
writers. The reports 
in favour of the 
Merryweather en- 
gine when tried by 
this test carry more 
weight with them 
than do those in fa- 
vour of the Shand‘and 
Mason engine. We 
wish it to be clearly 
understood that 
throughout this ar- 
ticle we shall confine 
ourattentionasmuch 
as ible to a con- 
sideration of the re- 
ports themselves, re- 
fraining from pronouncing any opinion of our own as to 
the respective merits of the two engines. 

The first report is from the pen of Mr. John Paley, of 
Stanley-street Mills, Preston. It is very short, and runs as 
follows :— 

In rting upon the respective merits of the two fire engi 
“ia wore tested on Friday, the 7th inst., at Maudland Bank, I 
have to observe, with reference to what is obviously the chief 
value of a fire engine :—That the one exhibited by Messrs. Shand 
and Mason was in active operation, by nearly three minutes, prior 
to that shown by Messrs. Merryweather and Co. That so far ae 
could be observed, the quantity of water projected by the former 
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was greater, and to a greater distance, than the latter. That the 
quantity of coal consumed—as testified by the borough engineer— 
during the trial by Messrs. Merryweather’s engine, was ‘aon 38 

r cent. more than that of Messrs. Shand and Mason. That 

essrs. Shand and Mason’s engine worked with greater ease, and 
less ap ce of strain, than that of Messrs. Merryweather, 
though the latter is somewhat less complex. That there was no 
perceptible difference in the simultaneous and intermittent workings 
of either engine, 

Mr. Paley Fi ew to have been unaccustomed to the 
duties which devolved upon him. No one professing to 
prepare a scientific report intended to be of value would 
deal in such loose a sed on an important question as 
“so far as could be observed.” Either Messrs. Shand and 
Mason’s engine did or did not throw more water to a 
greater distance than Messrs, Merryweather'’s engine. 
If Mr. Paley was unable to say positively whether 
it did or did not, his opinion on the subject is of no value. 
He knows nothing of his own knowledge concerning the 
consumption of coal, simply repeating the statement of 
the borough engineer. He does not know whether Messrs. 
Shand and Mason’s engine really did or did not work with 
less strain than Messrs, Merryweather’s engine, but in his 
opinion it appeared to do so. The only point on which he 
expresses himself definitely is that dealt with in the last 
paragraph of his report, and this tells as much for one 
engine as the other. On the whole, we are indisposed to 
attach much, if any, value, to Mr. Paley’s evidence. 

Next comes the report of Mr. William Allsup, of Pres- 
ton, which is in some respects an improvement on the re- 
port preceding it. Mr. Allsup writes:— 


Gentlemen,—As agreed upon, I beg to hand you my report of | 


the trial of steam fire-engines on Thursday last; and I have to 
decide in favour of Messrs. Shand, Mason, and Co.’s engine, as 
being the most suitable for the p of extinguishing fires. 
My reasons for this opinion are:—(1) The great superiority of the 
boiler in making steam guickly, and maintaining and supplying 
the same as required by the engine; also for the regular and steady 
supply of water the boiler carried during the trial. (2) Because 
f the engines and pumps working in a vertical position. (3) The 
steadiness and regularity with which tho engines worked the 
jumps. (4) The ease with which the pumps did their work. 
5) The regular and continuous supply of water these pumps eject 
by the three cylinder arrangements. (6) The steady and quiet 
manner in which every part of the machinery worked during the 
severe trial. (7) The arrangement of the engines and pumps I 
consider to be excellent, not liable to get out of order by any 
strain to the carriage. I have, in conclusion, to say that I care- 
fully watched the workings of the respective engines, and I have 
no doubt in my mind that I have decided in favour of the best 


engine, the one of Messrs. Shand, Mason, and Co. During the | 


trial one small fissure was observed in the bottom of left hand 
i barrel, and a slight leakage at the hind fire door of the 
ier, but I do not consider either of any moment; but should 
you take this engine, you might have a guarantee from the makers 
to rectify these defects. I may add that I confine myself to the 
working of the engines, and did not take any notes of the trials 
on the cards, These you will get from other sources if required. 


_ The second and fourth paragraphs of this report are 
simply absurd. No competent engineer supposes for 
a moment that the efficiency of an engine or a pum 
is affected — other things being equal —by the posi- 
tion of the cylinder or pump-barrel. Mr. Allsup, there- 
fore, was not justified in deciding in favour of the Shand 
and Mason engine because the engines and pumps are ver- 
tical. The fourth paragraph is a mere expression of opinion. 
The report as it stands contains no evidence to show that 
Mr. Allsup took any steps to ascertain whether the pumps 
did or did not do their work with ease. We can guess at 
Mr. Allsup’s meaning, but the phrase is about as indefinite 
as a phrase can well be. The third and sixth statements 
are practically identical with each other and with the fourth, 
and might have been omitted with advantage. 

The next report has been prepared by Mr. John Craw- 
a Stevenson, of the Canal Foundry, Preston. Here 
it is:— 

Gentlemen,—I beg to submit my opinion regarding the relative 
merits of the two steam fire-engines tested last Thursday in this 
borough, made by Messrs. Shand, Mason, and Co., and Messrs. 
Merryweather and Son. In the first place, I must say that the 
— credit is due to each firm for the superior workmanship 

played throughout in both engines. I consider the boiler of the 
Shand-Mason most efficient, asregardssteam generating capabilities, 
consumption of smoke, and economy of fuel. This superiority 
over its rival was shown during the whole of the trial, first, by 
raising steam from cold water to 100 lb. pressure in 7 min. 30 sec 
whilst Merryweather’s boiler took 10 min. 7 sec. ; it also maintained 
an average pressure when at work of about 140 lb., with the fire- 
hole door open most of the time. The Me eather boiler is 
evidently too small for the very severe test of Thursday, and re- 
quired constant attention to keep the pressure up to 100 lb.; this 
extra boiler power of the Shand-Mason was the sole cause of the 
success during several trials over its rival’s superior engines and 
pumps. These I consider to be first-class in principle, the lo 
stroke giving a steadier impetus to the water than the series o' 
concussions of the short stroke, as was evinced by the ter 
solidity of the water as it issued from the nozzle in the - 
weather. Although the Shand did excel the other in a few 
instances in the distance and height, some allowance should be 
made to the Merryweather for the unfavourable circumstance of 
having to a heavily charged with mud, the specific 
gravity would more and the friction greater in the pipes, 
although under these circumstances the Shand sent the water a 
little further and higher. The quantity by calculation is in favour 
of the Merryweather, as follows : average number of revolutions 
Shand, Mason, and Co., 120, 391 gallons; = Sg geal and Sons, 
76 double strokes, 468 gallons. On the whole I am greatly in 
favour of the Merryweather engine, on account of the great sim- 
plicity and compact arrangement of all the details, the interior 
— being so readily got at for repairs ; and though the Shand 

iler is the making of the machine, I should object to any boiler 
that would require taking to pieces to have even the slightest 
leakage made good. The Merryweather boiler is more simple in 
this respect, and can be readily repaired, as also the engines and 
pumps. In choosing a fire engine, I should not be guided by this 
or that one burning three or four shillings’ worth more fuel, or 
sending the water a foot or two further. I should prefer the one 
with the least complicated parts, as being more unlikely to get out 
of order, and, what is of the most importance of all, that can be 
more readily examined and repaired, and be at work again in the 
hour of need, also the one that will prove the most durable in the 
end, Of the two tested, I believe the Merryweather will prove 
the most useful machine. 

_In this document we have no me information of any 
kind, and Mr. Stevenson’s calculations of the quantity of 
water thrown are completely at variance with those of a 
fellow juror, as will be seen presently. Nor can we see 
why an allowance should be made for Merryweather’s 
engine having to pump water charged with mud, when, 


under these circumstances, Messrs. Shand and Mason’s 
engine sent the water a little further and higher. Far 
from making any allowance, Mr. Stevenson should have 
regarded it as a point very much in favour of the Shand 
and Mason engine, that under these adverse circumstances 
it did better work than its rival. Ifit could be shown that 
both engines did equally well with clean water, but that 
one did better than the other with dirty water, then the 
verdict should, as a logical consequence, be given in favour 
of the latter engine; and we confess we are a little sur- 
prised that Mr. Stevenson apparently fails to understand 
this. Nor can we understand how he comes to pronounce 
the Shand boiler as the making of the machine, and in the 
same breath tu condemn the boiler simply because it would 
have to be taken to pieces to caulk a leaking joint. 

Mr. McKittrick’s report comes next. Mr. McKittrick 
appears to have gone systematically to work, and his re- 

rt containe more information than any of the three we 
ae quoted. Its author plunges in medias res without 
preface of any kind :— 





Preston, April 6th, 1871. 








Shand and Mason’s | Merryweather’s ‘ 
Engine. | Engine. Remarks. 
ewt.qr.Ib.| ewt. gr. Ib. ewt. qr. Ib. 
Weight 41 2 8 4°63 «414 3 1 6 in favour of 
| ** Shand’s.” 
Coals burned 13 0 0) 18 0 0 5 © O in favour of 
| ** Shand’s.” 
Wood do... 0 0 92) 0 0 56 0 © 36 in favour of 


“* Merry weather's.” 


| 


Test No. 1.—Time taken to get up Steam to 100 lb. pressure. 














Shand & Mason’s Engine. |Merryweather’s Engine Remarks. 





7 min. 30 sec. 


10 min. 7 sec. 2 min. 37sec. in favour 
of *‘ Shand’s.” 





Water issuing out of Nozzle. 





2 min. 314 sec. in fa- 


8 min. 32} sec. 
vour of ** Shand’s.” 


| 11 min. 3 sec. 





Test No. 2.—Height of Water thrown. 

|. This test was through 2hin. canvas | During this test ** Shand’s ” 

| hose, acknowledged by both engineers | had a second nozzle playing 
to be tuo small for their engines, conse- | into the canal, to take their 

| quently neither of them could do effi- | surplus water. 

| cient service. 


Height 78ft. 








12ft. in favour of ‘“ Merry- 
weather's,” through a nozzle 


Ovft. 
1-32in. less than “* Shand’s.” 








, Test No. 3.—Horizontal distance through 150 yards of 3in. Leather Hose. 





Occasionally the distance 
reac was nearly equal, but 
the average distance was three 
to four yards in favour of 
| “ Shand’s.” 
| _‘ Merryweather’s” nozzle 
| Slightly larger than “‘Shand’s.” 


| There was some confusion caused | 
| during this test through the changing 
| of the relative position of hand pipes, 
without intimating such change to the 
parties measuring the distance. 





Test No. 4.—Vertical height through same Hose and Nozzle as last test. 





The average height reached 
by “ Shand’s” was at least 
10ft. to 12ft. above ‘‘ Merry- 
weather’s.” ‘‘ Merryweather's” 
nozzle slightly larger than 
“ Shand’s.” Suction pipe also 
drawing very muddy water. 


The water thrown by the “ Merry- 
weather”’ engine was intermittent. The 
“strokes” of engine could be easily 
counted by the throw of water from 
nozzle. 

“Shand’s” maintained a very steady 
and constant delivery. 


use in the metropolis since 1863, and have never yet failed. 
They give a very large area of escape with a very small 
lift. In the Merryweather engine there are eight valves 
in all, two at each end of each pump cylinder. The con- 
struction of the valve and its seat is clearly shown. On the 
back of each valve is placed a ~ yt ge buffer, as 
shown in both the section and h elevation ; an 
india-rubber ring is passed over a hook at each end 
to keep the valve down to its seat, and insure rapid closing; 
one of these is shown in the cut. Mr. Atherton 
forgets that the quantity of water delivered by short- 
stroke quick-action pumps is sometimes greater than the 
greatest quantity that they are theoretically able to pass— 
a result due to the momentum of the fluid column. 

I have the pleasure of handing you my report on the trial of 
the steam fire engines at Green Bank Wharf in this town on 
Thursday last, April 6th, 1871, made by Messrs. Merryweather 
and Son, and Messrs. Shand, Mason, and Co., both of London. 
The engine belonging to Messrs. Merryweather weighed on the cor- 
poration machine 2 tons 4 cwt. 3qr. 141b. ; the description of it is as 
follows: —Boiler is made on the “‘ Field” principle, with tubes sus- 
pended from the top of the fire-box, and closed at the bottom end. 
The circulation of the water through the tubes is induced by there 
being an inner tube, and, as the steam is generated between the 
inner and outer tube, it causes the cold water to flow down the 
centre. This principle of boiler is not very liable to get out of 
order, but should a tube burst (which is a very rare occurrence) it 
would only put out the fire, and, owing to the simple construction 
of the outer shell of the boiler, it could easily be got at, by loosen- 
ing one bolt that secures a small door (of which there are four) on 
the top of the boiler, over the tube that may have burst, and a 
plug could be driven into it and the door made good again. Dur- 
ing this process the fire can be relaid, and the — at work again 
in a very short time. This is a vital point in boilers subject to 
such strains as are put on them in the excitement of a aa fire. 
The generative power of this boiler is not so great as Messrs. 
Shand and Mason’s, but it is simple, has also proved durable, 
having been well tested for some years. Engines and pumps are on 
the horizontal direct-acting principle, and are fixed in the framing of 
the carriage ; the steam cylinders, two in number, 6jin. bore, 18in. 
stroke, being near the boiler. By this arrangement there are few 
working parts, and as all these appear to be strong and well made, 
being simple in construction, they will be easily understood by any 
ordinary fireman, and little liable to get out of order. The pumps 
are double acting, 18in. stroke, 54in. bore, arranged in a direct 
line with the steam cylinders and over the front part of the 
carriage, clear away from the boiler. Should any of the joints 
leak, or any of the hose pipes burst near the pumps, the esca; 
of the water would not be apt to damage or interfere with the 
working of the boiler. The clack valves and water ways are well 
arranged for clearing themselves from mud and other obstructions 
that sometimes get into them. This was clearly shown at the 
tests on Thursday, as the suction pipe during one of the heavy 
tests got into the mud, and ultimately choked the pumps, yet as 
soon as the suction pipe was put into clear water they cleared 
themselves, without taking any of the clack box doors off. 
Should, however, anything get into the clacks that required the 
doors taking off, it would only stop the engine a few minutes, to 
clear them and put them together again. This, I consider, is 
of the greatest importance. The engine belonging to Messrs. 
Shand and Mason weighed on the corporation machine 2 tons 
1 cwt. 2 qr. 8 lb.; the description of it is as follows :— 
Boiler is on the fire-box principle, with inclined tubes across the 
fire-box. It is a good generator of steam and circulator of the 
water, but I am afraid that it will be liable soon to get out of 
order, as boilers on the tube principle, fast at both ends, owing to 
the expansion and contraction, even when set into flat plates at 
each end, are liable to leakage. The tubes in this boiler are set 
into the circular part of the fire-box, which I consider still more 
objectionable. Should one of these tubes burst the engine would 
b quite useless for some time, as it would necessitate the 








Test No. 5.—Simultaneous and Intermittent working of Engines. 














“Shand’s” water level at 
conclusion of this test was at 
fair working level. “‘ Merry- 
weather's ” water only just in 
sight in glass gauge. 


During this test both engines were 
well under the control of the respective 
engineers, though once or twice e 
** Shand’s” started first. 





Extra Test (as suggested by Mr. Alderman Rawcliffe). 


wuGiiemmmese 





Both engines did exceed- 
ingly well, and, from my 
ition, there seemed to be 
ittle difference in height 
thrown or in volume of water. 


Engines playing through four jin. 
nozzles. 








General Remarks.—There is a very decided superiority in the 
* Shand and Mason” boiler over the ‘‘ Field” boiler of ** Merry- 
weather’s. This was shown not only in the rapid generation of 
steam, when the fires were first lit, but also in the ease iwith 
which the uisite pressure was maintained, when the engine 
was doing its full wor 

Shand’s engine requires more “‘ packing” than the other, there 
being three ram pumps and six piston-rods (beside the slide 
valves), while in Merryweather’s there are only two pump rods and 
two piston-rods (in addition to the valves) that require packing. 
Shand’s steam valve arrangements are very simple. They consist 
of the common slide valve, which almost any engineer’s apprentice 
is able to set and regulate ; whilst to start the engine, when steam 
is up, any one is competent who knows how to open a common 
screw valve. This engine was also steadier than the other during 
the most severe tests, and made both less nojse and less smoke. 
After considering the relative merits and demerits of both engines 
and boilers, I can arrive only at this conclusion, to give my pro- 
ference to Shand and Mason’s equilibrium steam fire engine. 


The foregoing may, we think, be regarded as a very 
useful document, totally different in character from those 


preceding it. 

We have next the report of Mr. W. Atherton, which, 
notwithstanding its length, we reproduce just as it is. It is 
very complete, and its author gives, as he ought, a reason 
for every opinion which he holds. We shall point out but 
one mistake. He asserts that there are between forty and 
fifty grid valves in the Shand engine. The true number 
is thirty-nine. His objection ry pg whe are liable 
to get choked u no force, use the suction 
hy is never he = under any circumstances without a 
strainer, which effectually keeps out matter that the valves 
will not ; and, besides this, the velocity of the water 
passing through the valves is so great as to wash away 
po obstruction likely to get in. In order to put the 

ve question in its true light, we append engravings of 
the bucket and foot valve of the Shand and Mason engine 
in place, and of one of the valves of the Merryweather 
engine, just as it can be lifted, seat and all, out of the pump. 
In the Shand foot valve there are seven distinct circular 
india-rubber valves giving a clear water way of 17°4265 
square inches, The lift of the valves is jin. In 
the bucket there are six valves giving a clear water 





way of 14937 square inches. ‘The pump barrel is 
8in. diameter, and the plunger 531iv. diameter. The 
stroke is Gin. These —_ valves have been in 


unbolting of the outer shell at two joints held together by a great 
number of bolts, before the tube could be got at, and very great 
care would be required in putting it together again, or it would 
leak at these joints. Engine and pumps are on the vertical direct- 
acting principle, fixed to the boiler, and the three steam cylinders 
are over the pumps. These are on the bucket-and-plunger 
principle, and worked direct, having two piston-rods to each 
cylinder, passing through stuffing-hoxes at the bottom, and 
attached to the trunk part of the plunger with screws. From 
the bottom of this trunk, working on a joint, is a small 
connecting rod, up to a crank shaft that revolves in the 
framing. On this shaftis the eccentric to work the valve, and as 
there are three steam cylinders, requiring all the accessories 
to them, the working partsare many, complicated, and soon liable 
to get out of order, requiring the attendance of a good practical 
engineer to look after them, besides using an excessive quantity of 
| oil when at work. The principle of the pumps is very objection- 
| able, both as regards the shortness of their stroke and the amount 
of friction to be overcome, which, taking the plunger and bucket 
together, allowing only one inch in breadth by the circumference 
of the bucket and the plunger, gives 137°82 square inches, whilst 
in the double action bucket of Merryweather’s pump the area is 
| only 34°54 square inches, This great difference of friction has to 
be overcome by extra pressure of steam; and Iam of opinion 
| that if the exact frictional area was measured it would be even 
ter in proportion than the above. The suction, bucket, and 
| delivery valves are on the grid principle. These I consider very 
objectionable, as the water passages are so small that they are soon 
liable to be choked with weeds anddirt. Should thisoccur, or any 
| of thesmallindia-rubber valves get di (of which there are be- 
tween forty and fifty) it would disable the engine for some time, 
owing to the difficulty of getting at them. This would be a serious 
matter in case of an extensive fire. Further, I consider that short 
stroke pumpsrunning at high speed are very severe on the hose and 
suction pipes, as they appear to hammer the water into the hose, 
instead of forcing it, as with the long stroke. This was ptible 
from the unsteadiness of the water gauge, and the jerking motion 
of the suction pipe. This must be a great loss of power, and the 
actual discharge of water be much less than the theoretical 
calculation. As afurther proof of the severe wor! of 
these pumps, one, of the pump cylinders gave way, and the 
water oozed out through the defective part of the metal. In getting 
up steam from the time that smoke was first seen issuing from the 
chimney to 100 lb. pressure, was in the respective engines as 
follows, viz:— - 
nozzle. 





Steam at 1001b. pressure. Water iasued from 
oe & ll min. 3 


Merryweather Omin, 7 sec. «2 «+ 


Shand and Mason.. 7 min. 35sec. .. .. Smin. 32 sec. 
Coal. Wood. Sha 

Merryweather’s consumed .. «- 18cwt. .. S6lb. .. 30lb. 

Shand and Mason’s do... .. «. Iecwt. .. 92Ib .. 201b. 


During the first test of throwing water one of the hose pipes on 
Merryweather’s engine burst, the pumps making at the time 52 
double strokes per minute; steam pressure 100 lb.; water pressure 
110 lb. The number of strokes at once ran up to 120, yet not- 
withstanding this the engine appeared to work quite steadily. 
The distances in water thrown about equal. During another of 
the tests near Mr. McGuffog’s mill, with the branch pipes on the 
rests, Messrs. Shand-Mason’sthrew the furthest and the highest by a 
fewfeet, but this may be accounted for, to some extent, by the nozzle 
of Merryweather being at this time fully 1-32 of an inch in diameter 
larger than that of Shand Mason’s; and from the colour of the 
water it was evident that mud was mixed with it ; a 





med poleh tong the teste. that the column of water 
throws by Mererwosther's was, aiid to:9 furthe: eme iene 
that of s. This I believe to be owing to the long 
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steady stroke, which does not suck or churn the water so much in 

its passage through the pumps. Taking the average strokes of 

euch engine per minute, the water thrown was as follows :— 
Merryweather .. 75 strokes per minute .. 450 gallons. 
Shand and Mason’... .. 135 ,, ~ -- 440 - 

This gives ten gallons per minute in favour of Merryweather’s. 
The average pressure of steam being—Merryweather 100 lb., and 
Shand Mason 140 1b. As regards the workmanship and general 
construstion of both engines, I think them a credit to the makers, 
but, judging the two engines in all their respective merits, I 
mel recommend the one made by Messrs. Merry weather for its 
yrinciple, simplicity, and durability. 

The sixth and last report was prepared by Mr. Livesey. 
It appears to be on the whole a fair statement of the 
opinions formed by the author concerning advantages and 
disadvantages of the two engines. With Mr. Livesey’s 
objections to the arrangement of the Shand and Mason 
valves we have already dealt. Mr. Livesey’s report runs 
thus:— 


Gentlemen,—As a member of the committee of engineers 
appointed to report to you on the relative merits of the twosteam 
fire-engines which were tested on the banks of the canal on 
Thursday, the 6th inst., I beg to say that I inspected both engines 
immediately after their arrival at Preston on Wednesday afternoon 
last, in obedience to the summons of your surveyor. At Wed- 
nesday’s inspection my opinion was decidedly in favour of Messrs. 
Merryweather and Sons’ engine, on account of its simplicity and 
strengthofconstruction. I am decidedly in favour of the long stroke 
of its cylinders and pumps. Its clacks, which area very important 
point, are constructed on the best principle I have met with in my 
experience, Thy will prove tu be durable and not likely to get out 
of order. Another valuable feature in their favour is the readi- 
ness of access to them. I would undertake to remove the ‘‘clack- 
bonnet,” free the clacks from any obstruction, and have the 
engine at work again in ten minutes. With respect to the engine 
of Messrs. Shand, Mason, and Co., I must say that I am decidedly 
opposed to the short stroke of its cylinders and pumps, the motion 
to work them is too complicated and likely to cause great wear 
and tear. I most strongly condemn the arrangement of little 
delicate clacks—twenty-one in number to four in Merryweather— 
connected with the pumps of this engine. Suppose that a small 
quantity of rubbish, such as long grass, straw, weeds, leaves, Xc., 
passed through the hose and got under the clacks, they would be 
disabled, or partially so, till the obstruction was removed. 
An experienced workman would require several hours 
to get at the clacks and put them in working order. If a misfor- 
tune of this kind happened at a fire the engine would be useless. 
At the competitive trial of the rival engines on Thursday last the 
result of the various tests was decidedly in favour of Messrs. Shand, 
Mason, and Co.; I attributed their success solely to the excellence 
of their boiler. In this the great merit of their engine consists. 
They had steam at command generally with the furnace door open. 
Messrs. Merryweather’s boiler is much too small for the size of the 
engine; and notwithstanding the great consumption of fuel (one- 
third more than their opponents), and the urging of the fire, it 
could not generate sufficient steam to work the engine at the speed 
required to successfully compete with that of Messrs. Shand and 
Mason. I am therefore of opinion that Messrs. Merryweather and 
Son have the bést engine, and Messrs, Shand, Mason, and Co. the 
best boiler for generating steam. If, therefore, Messrs. Merry wea- 
therand Son could supply a boileron the Field, or any other suitable 
principle, with sufficient capacity and heating surface to work their 
engine, you would have a superior steam fire engine to either of the 
two whichghave competed in Preston. I have already said that I 
admire Messrs. Merryweather and Son’s engine on account of its 
simplicity and strength of construction. It has few working parts, 
and is therefore not very liable to get out of order. In my opinion 
it will be durable andeasy tomanage. Messrs. Shand and Mason’s 
engine, on the other hand, has a multiplicity of working parts, 
which increases the risk of derangement, and therefore requires 
more skilful management and efficient superintendence. 

I was much disappointed that the best and most trying test— 
that of filling a cistern at Mr. Arkwright’s mill, at a distance of 
250 yards and height of 90ft. from the bank of the canal—was un- 
expectedly withdrawn, without a word being said to the commit- 
tee of which I had the honour to be a member. I think that 
some explanation was due to us. Had this test been carried out, 
as proposed, I am of opinion that the long, slow, powerful stroke 
required to steadily force the water to such a height and dis- 
tance would have been seen to advantage in Messrs. Merry- 
weather’s engine. A nice gradual heave was required to accomplish 
this, and the quick pit-a-pat, or hammering motion of the short 
stroke of Messrs, Shand and Mason’s engine would have been of 
little avail. The great weight of the column of water must of 
necessity have reduced its speed till it could not struggle over its 
centres. It would thus be brought to a standstill or disabled. 
These, gentlemen, are my candid, honest, and independent 
opinions, which I am prepared to maintain. 

Messrs. Livesey and Atherton’s reports are both valu- 
able as expressing the opinions of men evidently writing 
with a competent knowledge of their subject; and the 
same may be said, with limitations, of Mr. McKittrick’s 
report. The others possess no technical value, and might 
be altogether disregarded by the corporation of Preston. 
It will be seen that both Messrs. Livesey and Atherton are 
in favour of the Merryweather system of construction, 
while Mr. McKittrick advocated the adoption of the Shand 
and Mason engine. Practically, the jurors are therefore 
two to one in favour of the Merryweather engine, and it 
is possible that if the sub-committee had acted on the 
jurors’ reports they would have given the Long-acre firm 
the order. But the Merryweather engine was not fitted 
with any arrangement for burning the highly bituminous 
coal used, and as the boiler is specially designed for use 
with clear-burning Welsh coal, steam could not be main- 
tained; and the dense clouds of smoke evolved were quite 
sufficient to alarm the good people of Preston. What the 
ultimate decision may be we are unable to say, but we 
think the trial has proved that, whichever engine Preston 
obtains, the corporation will not be sorry that they did not 
urchase the other. There is a good deal of hair-splitting 
in the objections urged against both engines. 








SovuTrH KENSINGTON MuseEum. — Visitors during the week 
ending April 22nd, 1871:-On Monday, Tuesday, and Saturday 
(free) from 10 am. to 10 Em Museum, 11,378; Meyrick 
and other galleries, 1996; on Wednesday Thursday, and Frida 
(admission 6d.) from 10 a.m. till 6 p.m., Museum, 3272; Meyric 
and other galleries, 549; total, 17,195; average of corresponding 
week in former years, 13,584. Total from the opening of the 
Museum, 10,383,000. 

Mr. CAMPBELL, of Buscot Park, near Faringdon, has established 
a beetroot distillery on his estate, which has now c) its opera- 
tions for the season, with so far satisfactory results as to induce 
that gentleman to make preparations for sowing upwards of 800 
acres with Silesian beetroot for next season, Upwards of 60,000 
gallons of spirit have been produced this season, and there is now an 


increasing demand for beetrootspirit, as it has been found to contain 
qualities for the manufacture of British spirits superior to that 
produced from grain. The certain but sure of beetroot 
cultivation is now an ascertained fact in ——_ 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


- | 
111. Joseru Jupce Hays, Hertingfordbury, Hertfordshire, “ Improve- 


ments in the process of and machivery or apparatus for drying the 
bog-earth commonly known as peat.” —16th January, 1871. 

347. Grant McDonaLp, Jermyn-strect, St. James’-street, London, 
“Certain improvements in the cutting of a water-tight boot adapted 
for shotting, fishing, and Alpine travellers.” —10éh February, 1871. 

528. ALFRED ARNOLD, Halifax, Yorkshire, “Improved means or appa- 
ratus for imparting a continuous travelling motion to wire when under 
process of manufacture or formation.”—27th February, 1871. 

579. Ropert TuRNER, Manchester, “Improvements mm machinery for 
preparing, twisting, or spinning cotton and other fibrous materials.” — 
4th March, 1871. . 

629. Henry James Hoce Kina, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in apparatus for feeding wool, cotton, or other fibrous materials 
to carding or other machines.”—9th March, 1871. . 

655. Wittiam Baitey, Wolverhampton, Staffordshire, “‘ Improvements in 
trusses for hernia.”—A communication from Edward Hickman, Albion, 
Canada.—11th March, 1871. ; 

657. Freperick Joser BraMweELL, Great George-street, Westminster, 
‘(Improvements in the manufacture of Portland and other cements, 
and in the furnaces and apparatus employed therein.” --13th March, 
1871. 

673. Anprew Barciay, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 
coking coal and generating gas for heating and other purposes, and 
in the apparatus employed therefor.”—14th March, 1871. 

694. Ernest ALEXANDRE CrosnierR, Chancery-lane, London, “‘ Improve- 
ments in shields or appliances for protecting soldiers under fire, and in 
apparatus connected therewith.”—16th March, 1871. 

734. Wititam Purvis, High-street, Marylebone, London, ‘‘ An improved 
medicinal biscuit.”—18th March, 1871. 

743. James Freperick Haiou, Halifax, Yorkshire, “‘ Improvements in 
pickers used in looms for weaving.” : 
747. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
provements in nail-cutting machines.”—A communication from Oscar 

Muasinan, New York, U.8.—20¢h March, 1871. 

759. James Ropertson, Lasswade, Midlothian, N.B., ‘‘ Improvements in 
renovating or repairing knotter or strainer bottoms used in the manu- 
facture of paper, and in the tools or apparatus employed therefor.”— 
2lst March, 1871. 

780. Wi.tiam WinsTANLEy, Liverpool, ‘‘Improvements applicable to 
engines and boilers.” 

781. Ricuarp Riptey, Liverpool, ‘‘ Improvements in preparing and com- 
pounding alkalis and acids with other substances, and in packing 
and packages for the same, so as to prevent deterioration.”—22nd 
March, 1871. 

789. Witt1AM Ropert Lak gs, London, *‘ An im- 

roved tap or faucet for bottles and similar vessels.”—A communication 
| te William Carlton Ireland, Boston, Massachusetts,U.8.—23rd March, 
1871. 

801. Georoe James Cross, New Cross, Kent, ‘‘ Improvements in the per- 
manent way of railways.”—24th March, 1871. 

$23. Poiuipe Samvet Par.iips, Abertelery, Monmouth, and Tomas 
Hacktixc, Maindee, Newport, Monmouthshire, “ {mprovements in 
steam generators.” 

827. WiLtLiaM Wricut, Mostyn, Flintshire, ‘‘ Improvements in obtaining 
silver and gold from cupreous pyrites.”—28th March, 1871. 

835. Henry Josern West, King Edward-street, Southwark, Surrey, 
“Improvements in bushes for the bungholes of casks and other vessels, 
and in the mode of and apparatus for fixing the same.” 

839. ARCHIBALD MCFARLANE, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in wringing Machines.” 

841. Georce HartrieLp Gossip, Haggerstone-road, London, ‘ Improve- 
ments in the construction of bearing reins and cruppers for horses and 
other animals.” 

843. GeorGe Epwarp Price, R.N., H.M.S. Agincourt, ‘‘ Improvements in 
apparatus for signalling on railways.” 

847. Bensamin Sotomons, Albema street, Piccadilly, London, ‘An 
improvement in prismatic compar -29th March, 871. 

851. THomas Sexton Sarney, Sheflield, “Improvements in joints for 
uniting and securing the ends of railway rails.” 

853. Emit Konias, Maryhill, Lanarkshire, N.B., “ Improvements in 
treating pyrites, and in obtaining sulphate of soda and other 
products.” 

857. Witt1am Epwarp Newton, Chancery-lane, London, “ Improvements 
in the manufacture of gas for illuminating and other purposes, and in 
the apparatus used therein.”—A communication from Darius Davison, 
New York, U.S.—30th March, 1871. 

861. WALTER CHARLES WEsTERTON, Orchard-terrace, Kensington, London, 
“An improved zymotic disinfecting fluid.” 

863. Henry Wititiam Dee, Sherwood-street, Golden-square, London, 
‘Improvements in apparatus for securing the spring catches of boxes, 
bags, and other articles.” 

869. ALFRED Vincent Newton, Chancery-lane, London, ‘ Improvements 
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in fluid meters.”—A communication from José Francisco de Navarro, 
New York, U.S.—3lst March, 1871. 
873. CHarLtes Denton ABEL, Soutl ton-buildi Chancery-lane, 





London, ‘Improvements in the manufacture and purification of 
— —A communication from Dr. Kare Kraut, Hanover, 
issia. 

875. Mayne Rerp, Gower-street, London, ‘‘ An improved mode of regis- 
tering the game of croquet.”—Ist April, 1871. 

879. James JoHNnson and WiLLIAM Jovyes, Manchester, ‘‘ Impr t: 
in apparatus for bere Sl the bearing surfaces of shafts, axles, or 
other mov of machinery.” 

881. Witt1am Pearson and Hervey Brapsury, Birstal, Yorkshire, 
“Improvements in looms for weaving.” 

883. Witt1am Kempe and ArtTuur Kempe, Holbeck Mills, Leeds, York- 

es,”” 





shire, “‘ Improvements in tentering and drying machin 

885. Josepn Situ, Queen-street, Cheapside, London, and ALFRED 
Watson, Culford-grove, Kingsland, London, “ Improvements in 
locks or fastenings for purses, pocket-books, bags, and other articles.” 

887. Robert Frewer, Stratford New Town, Essex, “ Improvements in 
machinery or apparatus for boring and drilling w bone, ivory, 
metal, and other like substances.” 

889. Davip Crawrorp Prouproot, Edinburgh, Midlothian, N.B., “ Im- 
provements in the construction of roads ur other surfaces for traffic, 
and in the apparatus to be used in constructing the same.”—3rd April, 
1871. 

895. Joseph Hackine Rivey, Bury, Lancashire, “‘An improvement in 
machinery or a, used for folding or plaiting certain descrip- 
tions of woven fabrics.” 

897. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in packings for piston rods, pipe joints, and other purposes, and 
in the mode of and apparatus for making such packings.”—A com- 
munication from William Stebbins Fish, Mystic, New London, Connec- 
ticut, U.S.—4m& April, 1871. 

901. RatepH Moore, Glasgow, Lanarkshire, N.B., “ [ 


916. Cuartes Harpino, Liverpool, ‘‘ Animproved method of preparing self- 
raising flour.”—A communication from Gorham Gray, Boston, Massa- 
chusetts, U.S. 

918. JoserH Sancer Davies, Haverfordwest, South Wales, ‘‘ An improved 
type-writing machine.” 

919. Joun Hucues, Liverpool, ‘‘ Improvements in ferules for umbrellas, 
parasols, and walking sticks.” 

920. Epwarp Tuomas Hucues, Chancery-lane, London, ‘Improvements 
in reeling machinery used for forming threads or yarns into skeins or 
hanks.”—A communication from Albert Snoeck, Ensival, Belgium. 

921. HermMaNN Se , Gl ter-street, Belgrave-road, Lond, 
“Improvements in the preparation of safety explosive compounds.” 

922. RicHarp Rennie Unperwoop and Davip Tuomson, Ruabon, 
Denbigh, North Wales, “ Improvements in the manufacture of iron 
tubes for certain purposes.”—6th April, 1871. 

925. WiLL1am Epwarp Newton, Chancery-lane, London, “ Improvements 
in asphalte roads and pavements, drain pipes, and other analoguus 
—. communication from James Lorimer Graham, New 

ork, U.S. 


926. WittiaM Eacves, Sandon-street, Salford, Lancashire, ‘‘ A double- 
— self-supplying syruping or measuring machine for all kinds of 
iquids.” 

927. Samue. Knowies, Tollington Mill, near Bury, Lancashire, and 
Josepa AsHwoxta and RicHarp AsHworTH, Ainsworth Mill, near 
Bolton, Lancashire, ‘‘ Improvements in the manufacture of printed 
fabrics.” 

928. Tuomas Bor.ase, Redruth, Cornwall, “Improvements in apparatus 
for dressing, calcining, pulverising, and cleaning tin and other ores 
and minerals.” 

929. Epwin CHarRLes Green, Chelt > shire, “ Improve- 
ments in breech-loading fire-arms.”—A communication from Frederick 
J. Abbey and James H. Foster, Chicago, U.S. 7 

930. Joserpn Hart, Hansworth, Staffordshire, “Improvements in 
brooches, dress ornaments, neck-bow fastenings, and other articles of 
jewellery.” 

931. FerDINAND CaRL Avucust von Leverzow, Kiel, Prussia, “ Improve- 
ments in flower pots.” 

932. Joun Witt1aM Woore, Emmett-strect, Poplar, London, ‘ Improve- 
ments applicable to screw bolts, rivets, and other fastenings for securing 
armour-plates, and other similar pu a 

934. Tuomas ATKins, St. Albans, Herts, “ Improvements in boilers and 
furnaces for heating water and generating steam, and in apparatus 
connected therewith.”—8th April, 1871. 

938. Wittiam Henry Battey, Keighley, Yorkshire, ‘‘ Improvements in 
apparatus for preparing and combing wool and other fibres.” 

940. Henry Metton Marspen, Don Saw Works, Hillfoot, Sheffield, 
“Improvements in the cutting parts of reaping and mowing 
machines.” 

942 Hernricn Srarrer, Manchester, and Taomas Dean, Leeds, York- 
shire, ‘‘ Improvements in the filtration or separation of mineral or other 
oil from oleaginous matter, or from matter or pound taini 
oil, and in apparatus therefor; applicable also to the filtration of some 
other matters.” 

948. Witt1aM Ropert Lake, Southampt gs, London, “An 
improved of utilising the exhaust steam of steam engines.”—A com- 
munication from Alexander Winkler, St. Petersburg, Russia, and 
Alexander Zitowitsch, Kovroff, Russia. 

946. Henry Lorrus ALEXANDER TotTeNHAM, Montpelier-square, Bromp- 
ton, London, “ An improved portable side ven adapted for the use 
of the army, but more particularly for entrenching Y 

947. SamueL EDWARD ASQUITH, % or’ ire, and Frrperic 
ALEXANDER GREENWOOD, Bradford, Yorkshire, ‘‘ Improvements in 
ee for spinning wool and other fibrous substances.”—1l0ii 

ipril, 1871. 

948. WaLTeER Benttey Woopsury, Penge, Surrey, “An improved 
barometer or hygrometer.”—A communication from George Smith, 
Asnitres, Paris, ice, 

950. St. Joun Vincent Day, Buchanan-street, Glasgow, Lanarkshire, 
N.B., “Improvements in hydraulic presses for compressing cotton, 
jute, and other fibrous substances, part of the said improvements being 
applicable to hydraulic presses in general, wherein long cylinders are 
employed.” — A communication from James Masson and Samucl 
Hodgert, Bombay, British India. 

951. Davin Horsratt, Lockwood, Huddersfield, Yorkshire, ‘‘ Improved 
machinery for preparing wool or other fibrous substances for feediny 
carding engines.” 

953. JaMes CLARK, Blaina, Monmouthshire, “ Improvements in rolling 
-— and other metals, and in machinery or apparatus connected there- 
with.” 

954. Henry Josepn Mapce and Joun Jones Jenkins, Swansen 
ne. “Improved apparatus for manufacturing tin and terne 
plates. 

957. Witt1AaM Hemswortn Sirs, Sheffield, “Improvements in the 
handles of pocket cutlery.” 

958. CuarRtes Lenny, Park-lane, London, “Improvements in apparatus 
for raising and lowering carriage heads or assisting to raise and lower 
them.”—11th April, 1871. 

960. Francis Erskrye and James Harrop, Manchester, ‘‘ Improvements 
in machines for cutting hay, straw, and other substances or 
materials.” 

962. THomas Hauuipay, Dalbeattie, Kirkcudbright, N,B., ‘‘ Improve- 
ments in brewers’ and other furnaces.” 

963. Ropert GoLptHorp Brook, St. Helens, Lancashire, ‘‘ Improvements 
in the construction of letter-boxes and letter-plates.” 

964. Henry SHERMAN Sanperson, York-road, Lambeth, Surrey, “ Im- 
provements in the preparation of blacklead for polishing metals and 
‘or other uses.” 

965. Gustav SremsseEn, Fenchurch-buildings, London, “‘ A new instrument 
for indica‘ temperatures between wide limits.” 

967. Witu1aM NicHoxs, Old Victoria Foundry, Leeds, Yorkshire, and 
Wicv1aM SHort Bat cey, Park-gate, near Rotherham, Yorkshire, ‘‘Im- 
pr its in hinery or ap tus for carrying and feeding plastic 
material in the process of and pressing bricks, tiles, blocks, or 
other articles.” 

968. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in clothes wringers.”—A communication from August Albrecht, Phila- 
delphia, Pennsylvania, U.S. 

969. Wittiam Patmer, Knockcloghrim, Castled at Ty, 

Ireland, “‘ Improvements in dressing flour, and in the machinery or 
apparatus employed therein.” 

970. JosepH Nixon and Jasez WinTERBOTTOM, Sheffield, ‘Improved 
machinery for piercing and dri tangs and scales for table knives 
and forks, carvers’ and butchers’ knives.” 

971. ALFRED Vincent NEwrTon, Chancery-lane, London,'‘‘ Improvements in 
prope! apparatus.”—A communication from Dr. Robert Hunter, 
Cincinnatti, Ohio, U.8. 

972. Davip Jackson, Lorrimore-road, Walworth, Surrey, ‘‘Improve- 
ments in the manufacture of sulphuric acid, and in the apparatus used 
therein.” 

973. BENJAMIN Bacssaw, Crewe, Cheshire, ‘‘ Improvements in railway 
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974. ALFRED Vincent Newron, Chancery-lane, London, ‘Improved 
means for the establishment of telegraphic communication.”—A com- 





its in 
lubricators.”"—A communivation from Joseph Moore, San Francisco, 
California. 

902. Isaac Smiru, BenJamin Smita, Henry Sirs, and 
Bravery, Bradford, Yorkshire, ‘ lmpr ts in 
machinery.” 

903. Joun LiLewe..iy, jun., Bristol, ‘An improvement in filters for 
attachment to service and supply water oo . 

904. Freperic CLaupet, Coleman-street, London, “ Im 

treati luti btained from burnt cupreous pyrites. 
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provements in 





m Jean Joseph Etienne Lenoir, Paris, France.— 12th 
April, 1817. 


Inventions Protected for Six Months on the Deposits of 
Complete Specifications, 

1006. Grorce Ciarp Perkins, Hartford, Connecticut, U.S., ‘* Improve- 
ments in fabrics and frames for woven wire spring mattresses, and in 
appliances for making the same.”—15th April, 1871. 

1017. Witt1am Roxsert Lake, Southampton-buildings, London, “ Im- 

ts in axles and axle-boxes, and in sleeves for the same.”—A 








905. WiLLiamM TREGAY, aay tap Lae age Cornwall, “ Impr t. 
n hinery or apparatus for stam: , crushing, or pulverising o: 
and other hard substances.” “dies spiltibes aeabll 

906. Jonn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in motive power eé: es, es also to the raising and fo, of 
fluids.”—A communication from Albert Schmid, Zurich, Switzerland. 

907. Witt1amM Epwarp NeEwrTon, cery-lane, London, ‘ Improve- 
ments in pyrometers or instruments for ascertuining and indicating 
high temperatures in furnaces or fireplaces, of which improve- 
ments are also applicable to the construction of or the linings for 
furnaces, fireplaces, retorts, crucibles, and other structures or articles 
which are liable to be ex to the action of high degrees of heat.”— 
A communication from Robert Spencer, New York, U.S. 

908. ALFRED VincenT NewrTon, Chancery-lane, London, “ An improved 
combined sad and fluting iron.”—A communication from Frederick 
Myers, New York, U.S. 

909. Gzorce Hasettine, S Pp , London, ‘‘ An improved 
process and apparatus for evaporating and concentrating brine and 
other solutions.”—A commuuication | ams Robert Gilmour Leckie, 
Acton Vale, Canadas 

910. Wittiam Rosert Lake, § pton-buildings, London, “ Im e- 
ments in furnaces and boilers.”.—A communication from erick 
Augustus Woodson, Selma, Alabama, U.S.—5th April, 1871. 

912. ILLIAM Nuny, Oak oem Ween tee | Camberwell, Surrey, 
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I ts in wheeled cove 
913. JouNn Norman, Glasgow, Lanarkshire, N.B., “‘ Im ents in 
sugar cane mills.”—A communication from Thomas Hu Porto 


Doctor Lewis, Blackburn, 
or apparatus for warping 


ico. 
914. JAMES Bricas, Ropert WILLAN, and 
and beaming yarns or threads.” 





communication from C. W. M. Smith, San Francisco, U.8.—17th April, 
1871. 

1025. Witt1am Rosert Lake, Southampton-buildings, London, “‘ An 
improved plate or base for artificial teeth.”—A communication from 
Isaiah Smith Hyatt, John Wesley Wyatt, jun., and Jesse A. Perkins, 
Albany, New York, U.8.—18th April, 1871. 





Patents on which the Stamp Duty of £50 has been Paid. 
1296. Grorce Cores, Gresham-street West, London, and ARCHIBALD 
Jaques and Joun Americus FansHawe, Tottenham, Middlesex, “‘ Pro- 
= thin strips or filaments various substances.”—2lst April, 


1868. 

1294. Esenezer Kemp and Henry Gourtay, Dundee, Forfarshire, N.B., 
“* Marine steam engines.”—21st April, 1868. 

1321. Robert Francis Fairwie, Gracechurch-street, London, “ Railway 


and wagons.”—22nd April, 5 
1276. THomas ALFRED WARRINGTON, Carlton-road, Kentish Town, London, 


lesticks, &c.”—20th April, 1868. 
1279. Jonn Cooke, Darlington, Durham, “‘ Rotary engines and pumps.”— 
20th April, 1868. 


1306. JosePpH Hotroyp Botton, Manchester, “Sizing and drying warps 
or yarns of cotton, &c.”—22nd April, 1868," - ad 

1334. CuHarLes Brown Harvick and Jonn Harpick, Brooklyn, New 
York, U.S., “ ting agin and pumps.”—23rd April, 1868. 

1300, Joun Henry Jounson, coln’s-inn-fields, London, “ 

pF deviations of the mariner’s compass in iron ships.”—2lst April, 





1825. Tuomas HarpcastLe, Bradshaw W. near Bolt Lancashire, 
«Bowls for mangloa, &ve.*—28rd Aprit 1868" sed 
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1343. Cuartes Browy, Dublin, “ 

1364, CHARLES Renfrew-road, , 8 
*_25th April, 1868. 

1403. Henry Deacon, Appleton House, Appleton, Lancashire, “Chlorine.” 


—29th April, 1868. 
1310. Ropert Sipe, Southwark Bridge-road, Southwark, Surrey, ‘‘ Motive 
wer.” —22nd April, 1868. 
1336. Joseru Rocers, Baxter-road, Islington, London, ‘Preparing and 
bad certain vegetable and bituminous products.”—23rd April, 
868 


&c.”—24th April, 1868. 
jurrey, “‘ Concrete 


and returning the same to the steam boiler or generator to assist in 
Fc ape fresh live steam therein along with the beat from ordinary 

els and Cccpeee. The invention further consists in the construction of 
a close condenser directly connected to a steam generator for condensing 
the exhaust and used steam from steam engine cylinders and other 
vesels, under pressures above that of the atmosphere, so as to return all 
the heat and water of condenaation therefrom and thereto respectively. 
Also in the use of close condensers. with or having one or more of the 
P ents of duplex tubes, or units, with an enclosed space between 
them for condensing the exhaust and used steam from steam engine 

lindera and other vessels, and for receiving, radiating, and concen- 





1309. Henry Howse, Lime-street, London, ‘‘Safety matches.”—22nd 
April, 1868. 
1316. Wituiam Rosert Lake, 


r ‘buildings, Chancery-lane, 
London, “‘ Carpet linings.”—22nd April, 1868. 

1369. Frank CLARKE HILL, Works, Deptford, Kent, ‘Gas, &c.” 
—25th April, 1868. 

1454. Tuomas Pemberton and GeorGe ARTHUR PEMBERTON, Birmingham, 
~ be! ."-—4th May, 1868. 

at Joseru Mircue.t, Sheffield, ‘‘ Carriage springs, &c.”—18th May, 
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Patents on which the Stamp Duty of £100 has been Paia. 

1018. James THompson, Bilston, Staffordshire, ‘Hollow axles and axle- 
boxes, &c.”—22nd April, 1864. 

1008. ALrrep Leicuton, Buckingham-street, Strand, London, ‘‘ Stamps, 

."—21st April, 1864. 

1017. Georce Fettows Harrinocton, Sedgeley House, Ryde, Isle of 
Wight, “‘ Drilling, cutting, grinding, and polishing teeth.”—22nd April, 
1864. 


096, Henry WapkIN, Chester, ‘“‘ Working points and signals of railways.” 
—21st April, 1864. 

1012. Georce Davies, Serle-street, Lincoln’s-inn, London, “ Inhaling 
apparatus.”—22nd April, 1864. "i 
039. Harry Marspen, Huddersfield, Yorkshire, “‘Carding engines.”— 

25th April, 1864. 


Notices of Intention to Proceed with Patents. 


8267. Josern Eatow Leg, Oughtibridge, near Sheffield, ‘Tilt and forge 
hammer heads, &c.” 

8268. Freverick Lupewia Haun DancHett, Horwich, ‘‘ Excavating and 
preparing peat.” a a 

3269. ——e Lvupewic Haun Dancuet, Horwich, “ Treating sewage 
matter, &c.” 

3273. Exisan Siack, Manchester, “‘ Sizing, dressing, and finishing, yarns, 
&c.”—14th December, 1870. 

8280. Tuomas TELFoRD Macne1Le, Warwick-street, Charing Cross, London, 
“ Barometers.” 

8282. DovcaLp McCorKINDALE, Holytown, N.B., ‘‘ Furnaces.” 

3287. Tuomas WILKINSON, Perseverance Foundry, Scarborough, “‘ Culti- 
vating land, &c.”—15th December, 1870. 

$296. Joun GamoeE, Great Winchester-street-buildings, London, “ Ice- 

ing machines, &c.”—16th December, 1870. 

8306. James Lamp Hancock, Ley Hill, Sutton Coldfield, “ Peeling 
potatoes, &c.”—17th December, 1870. 

8308. Desmonp GeraLp FirzGeratp, Wycliffe-grove, Lavender-hill, 
Surrey, ‘‘ Portable sustaining voltaic yf 

8309. ALEXANDER CHARLES Morratt, Princes-street, Leicester-square, 
London, *‘ Door springs.” 

8310. Norman McFar._ane Henperson, Oakbank Oil Works, Mid Calder, 

.B., ** Coo) liquids.” 

3312. James Densy Lee and James CrastTres, Shipley, near Leeds, 
“Looms for weaving.” 

$315. Ropert RussE.1, Liverpool, ‘‘ Milters.”—19th Deoember, 1870. 

8322. Joun Harcrave, Heaton Norris, “Railway signals.” —20th December, 


1870. 

3345. Wiii1aM Cook, Sout P , London, ‘‘ Weather strip or 
draught excluder for doors and windows.”—2lst December, 1870. 

877. Joun Barkan, andJoun Barpay, jun., Leeds, “* Pressing, smoothing, 
and finishing garments, &c.” 

381. Sypney Dawson, Hermitage-street, Wapping, London, “Safety 
valves.”—A communication from Walter Dawson.—15th February, 1871. 

409. Hon. James Terence Fitz-Maurice, Fowey, “ Breech-loading guns 
and cartridges.” —16th February, 1871. 

415. James Rosert Macartaur, John-street, Bedford-row, London, 

“* Cotton gins.”—A communication from Edward Jones.—l7th February, 

1871. 

524. Isaac Roperts, Liverpool, ‘ Kilns for reburning animal charcoal.” — 

27th February, 1871. 

536. Rosert GrirritHs and WaLTer James Grirritus, Rhual Issa, near 
Mold, “Screw propellera.”—28th February, 1871. 

675. Samvet Cropper, Cheapside, London, ‘‘Printing machines.”— 
communication from C. T. bridge and Robert P. Yorkston.—l4th 
March, 1871. 

808. Georce Sipney Forp Samira, Manchester, ‘‘ Making screw nuts from 
for blanks.”—25th March, 1871. 

835. Henry Josepn West, King Edward-street, Southwark, Surrey, 
“ Bushes for bung-hole of casks, &c.” : 
846. Tomas Hawt, Bassinghall-street, Leeds, ‘‘ Water-closet cisterns.” — 

29th March, 1871. 

851. Tuomas Sexton SaRNEY, Sheffield, ‘‘ Uniting and securing the ends 

railway rails.” 

857. Witi1am Epwarp Newton, Chancery-lane, London, ‘‘Gas,.”—A com- 
munication from Darius Davison. 

858. Jonn ForpreD, Blackheath, “‘ Refining paraffin and spermaceti.”— 
30th March, 1871. f 

861. WaLTer CHARLES WESTERTON, Orchard-terrace, Kensington, London, 
“ Zymotic disinfecting fluid.” 

869. ALFRED Vincent NewTon, Chancery-lane, London, “‘ Fluid meters.” 
—A communication from José Francisco de Navarro,—3lst March, 
1871. 

889. Davip CrawrorpD Provuproot, Edinburgh, N.B., ‘‘ Constructing 
roads, &c.”—3rd April, 1871. 

895. JosepH Hackine Ritey, Bury, “ Folding or plaiting certain descrip- 
tions of woven fabrics.” 

807. Joun Henry Jounsox, Lincoln’s-inn-fields, London, ‘‘ Packings for 

&c.”—A communication from W: Stebbins Fish.—4th 
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nm y 
April, 1871. 
904. Freprric Craupet, jColeman-street, London, “ Treating solutions 
obtained from burnt cupreous pyrites.”—5th April, 1871. 

921. Hermann SprENGEL, Gloucester-street, Belgrave-road, London, 
“Safety explosive compounds.”—6th April, 1871. 

958. CHARLES Lenny, Park-lane, London, “ Lowering and raising carriage 
heads.”—11th April, 1871. 

1006. oes Carp Perkwys, Hartford, U.S., “Spring mattresses.”—15th 
April, 1871. 

1017, Witte Rosert Lake, Southampton-buildings, London, ‘ Axles 
and axle-boxes, &c.”—A communication from C. W. M. Smith.—17th 

London, “‘ Plate 


April, 1871. 
1025. Wituiam Rosert Lake, Southampt gs, 

or base for artificial teeth.”.—A communication from Isaiah Smith 
——, John Wesley Hyatt, jun., and Jesse A. Perkins.”—18th April, 
1871. 
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an interest in one of such applications 
in writing bic ons to such 


their objecti: lication 
of Patents, within fourteen days of its 
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should leave 


at the office of the 
date. 





List of Specifications published during the Week ending 
Sand April, 1871, 

2884, Is. 2d.; 2898, 10d.; 2400, 10d.; 2407, 10d.; 2414, 10d.; 2419, 6d.; 
2429, 8d.; 2480, 10d.; 2487, 6d.; 2440, 10d.; 2448, 10d.; , 4d.; 2468, 4d.; 
2470, 6d.; 2472, 4d.; m6, 4d.; 2477, éa.s 2478, 4d.; ; 

» 40.5; . > . a Ns aI 
2495, 10d.; 2496, 4d.; 2503, 8d.; 2504 
2510,! 4d.; 2511, 4d.; 2615, 4d.; 2516, 4d. 
2703, 10d.; 11, 10d.; 142, 8d. 


*,* Specifications will be forwarded by post from the Patent-office 


of the amount of price and Sums 5s. 

Post-office Order, le at ne P nye 
Hol to Mr. Bennet Woodcroft, her Majesty’s Patent-office, Sou 
am, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


The lowing descriptions are made from Abstracts prepared expressly for 
£ EnGInekR, at the office of her Majesty’s Commissioners of Patents. 





Class 1.—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2608. W. R. M. Tuomson, Glasgow, “ Utilising waste power of motive en- 
gines.”—Dated 1st October, 1 


This relates to a steam-generating and apparatus for con- 
densing and re-securing or abstracting all the un and latent heat of 
exhaust or used steam from steam engine cylinders and other vessels, 





trating the latent heat thereof and therefrom into the water within the 
steam generator. Also in eoncentrating the radiant heat of used or 
exhaust steam from steam cuogine cylinders and other vessels by con- 
cave surfaces or tubes, so a8 to concentrate a larger amount of heat upon 
4 Pay smaller convex surface or tube than would radiate fgom it, or 
a like amount of surface, at a given temperature, thus making it a heat- 
ing or heat transmitting medium to the water. 
2619. J. Yue, Glasgow, ‘‘ Motive power engincs.”— Dated 1st October, 1870. 
‘is consists, under one modification, in providing pumping engines 
with an additional steam cylinder and pistony so placed and connected 
with other parts of the existing engine that the existing connecting rod 
pling the pumping crank and bell cranks controls the stroke of the 
auxiliary piston. The piston of the auxiliary cylinder is connected to 
the bell cranks over the mouth of the mine shaft, and to which the pump 
rods and connecting rod from the ordinary pumping shaft are also 
coupled. The valves for admitting the steam to the auxiliary cylinder 
are driven by means of one or more eccentrics or cams on the revolving 
pumping shaft, and as the said eccentrics or cams revolve they actuate 
a ae or rods connected to the valves, thereby opening them, the valves 
being closed again by the pressure of the steam acting upon pistons 
attached to them ; or the valves for the admission of the steam may either 
be circular or ordinary slide valves driven by eccentrics or tappets in the 
usual ‘manner. The exhaust valve, in the case of the auxiliary cylinder 
being inclined, is by pref e placed un the under side of the cylinder 
and driven by an eccentric from the pumping shaft. 
2629. E. Butrerwortu, Rochdale, “* Furnaces.” —Dated 3rd October, 1870. 
This consists, First, in self-feeding or other furnaces that have moving 
fire-bars, to have these bars tubular or hollow through the whole or part 
of their length, and to send or diaw water, air, or steam, inside or 
through them; or, instead of having the bars or grates tubular or hollow 








when they move backwards and forwards, pipes may be fitted under the | 
bars with holes, through which air, steam, or water, is caused to on | 


to or in between the bars. By these means the bars will be hindered 
from getting too hot; or, instead of the above, when the fire-bars or grates 
move backwards and forwards, the inventor poe to blow or draw 
steam into an open or closed ashpit, which will thence pass up between 
the fire-bars, and thus tend to keep them cool. Secondly, the invention 
relates to furnaces where the fuel is caused to pass through them by burs 
or grates that move backwards and forwards, and consists in blowing or 
drawing air through the fire by a fan or other mechanical apparatus; by 
this means =e — of air passing through the fire can be regulated 
ind, A + e i 





2657. H. Vosrer, Southsea, “‘ Direct-acting engines."—Dated 7th October, 
1870. 


The slide-valve is actuated b bps of a lever, one arm of which is 
suitably jointed to the rod of the slide valve, and the other arm is con- 
n to a rod working in the piston-rod of the engine, made hollow 

h a great part of its length for that purpose. e lever moves on 
a centre or fulcrum on a bearing attached to a suitable part of the en- 
gine, and at the upper end of the rod in the hollow piston-rod is fixed a 
collar. By this arrangement, when the piston of the engine atrives at 
nearly the end of its stroke, it strikes against the collar, carrying it for- 
ward a short distance, and with it the rod fixed to one end of the lever, 
which thus moves on its centre and consequently moves the slide-valve 
by means of its rod, so as to cut off the steam from one port and open 
the other port, through which the stcam now enters, driving back the 

, and the solid portion of its rod in returning strikes against the 
said collar and moves the valve in the opposite direction to that herein- 
before described, thus keeping up the motion of the engine. The hollow 
piston-rod is provided with suitable buffers when required. An ordinary 
cylinder piston and slide-valve are employed. 
2663. E. D. Morrev, New York, U.S., “ Bearings for machinery.”— Dated 

7th October, 1870. 

The improved bearing and packing material consists of a loose open 
felt cloth thoroughly impregnated with plumbago, soapstone, asbestos, 
or equivalent substances, or with suitable composition. The material, in 
consequence of the fibres being firmly united with each other, will not 
become disintegrated under the influence of heat, moisture, or pressure, 
as with packings consisting of similar materials combined with loose 
fibres in the usual manner. To form a substitute for metallic bear- 
ings, the material, or a sliver or rope impregnated in like manner, 
is condensed under extremely heavy pressure into hard solid blocks 
which may be formed into any desired shape by turning or otherwise, 
or the material may be compressed in moulds which impart the desired 
shape to the bearing. 

2678. J. Hourit, Springtown, U.S., ‘* Steam engines.”—Dated 10th October, 
1870. 


This consists, First, in dividing the exhaust steam coming from the 
steam cylinder at high presssure into two portions, the first portion 
escaping into a Seating su’ d and affording fresh water for the 
steam generator, and the second portion being condensed by a jet of 
cold water for the production of the required vacuum before the piston. 
Secondly, in arranging an air pump at a point between the surface con- 
densing cases and the receiver or reservoir. Thirdly, in combining 
several low-pressure engines with a prima high-pressure steam 
cylinder which receives its steam from any suitable steam generator, and 
ha a4 ——— receiver communicating between the high steam 
cylinder and the steam cylinders of the low-pressure engines. Fourthly, 
in the introduction and use of hot air to increase the supply of the steam 
in the superheating receiver. 

2684. J. Suanp, Blackfriars, “‘ Steam engines.” —Dated 11th October, 1870. 

On the crank shaft of engines in which the steam supply is regulated 
by a slide valve is fixed an eccentric, for the purpose of giving motion to 
the slide valve. The position of this eccentric on the crank shaft is con- 
siderably in advance of the —_ on the lap of valve and 
length of the eccentric rod—and usually above 90 deg. ; therefore, when 
the crank is at either of the dead centres the eccentric is in a favourable 
position for assisting the crank if auxiliary power was supplied to the 
slide. When in this position it would then become the motor of the 
crank shaft, and the eccentric would act as the crank, while the eccentric 
rod would act as a connecting-rod. Thus, when the engine crank is on 
either of its dead centres the slide auxiliary would be in full action, and 
when the slide, eccentric, or crank was on either of its dead centres the 
engine crank would be in full action. By these means the inventor 
obtains a continuous rotary motion of the crank shaft, not requiring the 
moving of the crank ~* its dead centres for starting, nor the 
momentum of a fly-wheel. To obtain auxiliary power the inventor pro- 
lo the slide through the steam chest into a small cylinder placed 
on or either end of the steam chest on the slide rod, and in the small 
cylinder is fitted a piston, which becomes its own slide valve, automati- 
cally admitting and exhausting steam as for assisting the 
cage crank over the dead centres before named. 

2686. P. NewLanp, Audenshaw, “‘ Cupola furnaces.”—Dated Uth October, 
1870. 


The inventor takes a cupola furnace of the ordinary construction, and 
at a convenient distance above the sole of the furnace, and just below 
the tuyeres and boshes, he builds an arch of fire-brick, forming a kindjof 
false bottom to the furnace. Above this arch or false bottom he builds 
up the sides with fire-clay or sand, so as to cause the false bottom to be 

ed or concave to the centre ; and at the centre he forms an 

through the same, for the molten metal und the flame 4 = 

In the side of the furnace, in the space between the false 

bottom and the sole, the inventor leaves an opening, and from this he 

constructs a passage or flue leading again into the furnace above the 
boshes.— Not proceeded with. 








Class 2,- TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 





2599. J, Pui.ipson, Newcastle, “ Carriage windows.” —Dated 30th Septem- | 
1871 


The inventor constructs the ordinary frame for the glass to be placed in 
this frame ; it may be of wood or metal or other suitable material. He 
affixes to the frame at its corners, or it may be at other parts of the frame, 
small cushions or leather or india-rubber, and then varnishes or gold sizes 
it, or coats it with india-rubber or other adhesive substance, and when the 
esitover with 
its the same two or three times. 

inserted. 


After frame is put together and the . The inventor 
again dots whole surface of the frame with a further coat of varnish 
or adhesive and and thus prevents any joints whatever 

ed. The result isa of the e closely re- 


observ: 
sembling cloth, and at the same time of a 3 ic 
cushions at the corners also prevent any noise or rattling of the window. 
2602. T. pag nad Easicheap, “* Signals and signalling.”—Dated 30th Sep- 
tember, ’ 
This consists, First, in apparatus for signalling or telegraphing between 


two or more points orfstations, by the transmission of confined air through 
a pipe or pipes, so that the amount of air displaced or received at one sta- 
tion may be replaced at or withdrawn from anviher, and produce a me- 
chanical movement for working siguals for telegraphs. Secundly, in con- 
structing the apparatus at the operating and signal or telegraph receiv- 
ing stations with chambers or tanks for water, surrounding or clothing 
the vertically disposed ends of the air pipes, and in combining therewith 
movable vessels or gasometers closed at the top and sides and open at the 
bottom, applied over the air pipes and within the tanks, the gasometer 
ut the operating station, when it is depressed or raised by the operation, 
displacing or- receiving air from and through the pipes and causing a 
corresponding addition or withdrawal at the receiving station, and conse- 
quent raising or depression of the gasometer situate at such station, and 
movement or production of signals or telegraph indications in mechanical 
communication therewith. A mixture of alcohol and water is preferably 
used as the liquid for charging the tanks. 

2605. W. Brown, Portsmouth, “* Paddle-wheels.”— Dated 30th September,1870. 

Instead of making and fixing the floats or paddle-boards ae 
as heretofore practised, viz., straight across the arms of the wheel and 
fixed as near as may be at right angles to the face of the arms, the in- 
ventor fixes them to the armsof the wheel in the form of the letter V, the 
broad part being outermost, that is to say, the inventor-divides the paddle- 
float, as it were, into two parts crosswise of its length, and fixesthese 
two parts end tojend to a central arm or arms by their inner ends and by 
their outer ends he fixes each toan outer arm at an angle of about 80 deg., 
more or less, the bourds being either flat or curved from endto end ; 
by these means the floats take better hold of the water than when they 
are fixed straight across the wheel as heretofore practised, slip is avoided, 
and consequently greater speed of the vessel is obtained, to which the 
improved paddles are applied, and a saving of fuel effected. 

2612. J. WARD, Gorton, *‘ Locomotive engines,”—Dated 1st October, 1870. 

This consists, First, in the application of a cock to each of the boxes 
containing the air valves, for the purpose of closing the passages when 
the valves are clogged or injured, or for any purpose required. Secondly, 
in the application to the tops of the boxes containing the air valves of 
open ribs or network, to which, when required, are cast or fixed tallow or 
ol cups, having passages and syphon wicks, leading to the air chambers 
and valves, so that when the steam is shut off and the air valves opened 
the lubricating matter passes onwards with the air through the passages 
into the steam chests and cylinders to lubricate the slide valves, the pis 
ton and packing in the stuffing-boxes, and thus in addition to the direct 
utility of the air valves. The inventor makes use of them to supply lubri- 
eating matter to the parts required in an efficient mauner. 

20. L. STERNE, Great Qucer.-atreet, “ Securing elastic wheel tires.” —Dated 

lat October, 1870. 

This consists in the employment of wrought iron or other metal staples 
or bolts, which are free to slide or move inwards when the portiuns of the 
tire to which they are fitted yield under the pressure of the weight of the 
carriage. When the inventor makes use of staples the two sides of the 
staple are carried down the two sides of the elastic tire and of the metal 
rim of the wheel, which is recessed to receive them, and is provided with 
lugs or guides to receive them, and they are fastened by tranverse bolts 
or pins. 





: ' Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dycing, Printing, and Dressing 

fabrics, dc, 
2610. W. Bincu, Salford, “ Treating calico, cloth, dc."—Dated let October, 
1870. 

This relates to machinery for opening, smoothing, or spreading, and 
guiding calico, cloth, and other fabrics to the machines used by bleachers, 
dyers, calico printers, and others. The inventor claims endless bands or 
chaius travelling transversely in coutact with the fabric from the centre 
to the edges or sides, and the regulator or governor, with its communica 
tions for guiding the fabric, either combined in one machine or used 
separately. 

2603. W. S. Thomson, Paris, “‘ Spinning machinery.”--Dated 30th Sep- 
tember, 1870. 

This delivery organ is composed of four pieces of metal arranged in 
pairs, one above the other; a central hole is pierced at the junction of 
each pair for the passage of the fibrous material, and the two halves of 
each pair are pressed together by an india-rubber ring with sufficient 
force to prevent the twist formed below from passing above, but at the 
same time the ring is sufficiently yielding to allow the passage of knots 
and limited irregularities of the sewer. The invention further consists 
in the use of a grooved pulley keyed on the flyer spindle, and round the 
groove of which the inventor causes the yarn coming from the pressure 
boxes to pass; in consequence of the acuteness or sharp angle of this 
groove its action consists in drawing forward the yarn twisted, the 
amount drawn forward varying automatically with its diameter, thus 
the larger the thread the greater the amount drawn forward in con-« 
quence of it, the thread occupying in the groove a position of necessity, 
wore distant from the centre. The invention relates, also, to the spindle 
of the machine, which he forms in three parts: the lowest runs in a fout 
step and imparts motion to the bobbin, the middle or central one is 
jointed to the lower part by means of a pin or bolt, and the upper part 
of the spindle is united tu the upper end of the central part by a sliding 
coupling, so that these two parts can readily be disconnected and recon- 
nected ; this upper part imparts motion to the ordinary flyer, as well as 
to the V-pulley, whilst a sleeve adjusted and running on the shaft gives 
motion to a smaller flyer above, which puts the twist into the yarn. 
2613. B. and J. Sippacr, Dewsbury, “ Cloth mill steamers.”-—Dated lat 

October, 1870. 

These steamers or cylinders areconstructed with solid ends, or by per- 
manently fixing the ends to the body by either brazing or soldering. 
Another improvement is effected by forming or constructing a spout or 
slope on the bottom or underneath part of these cylinders, to which u 
pipe is connected, so as to drain off from the interior thereof the con- 
densed steam or water as it is made, by which means the top part of the 
cylinder can be placed in a perfectly horizontal position, which is 
desirable.—Not proceeded with. 

2617. F. Witxinson, Manchester, “ Applying paper tubes to mule spindles.” 
Dated 1st October, 1870. 

The inventor coils paper, lead fuil, or other suitable material, upon the 
spindles themselves, and thus furms the desired series of tubes. The 
method he proposes to adopt is to employ a strip of paper or other 
material, which may be drawn from a reel or similar apparatus across tho 
line of spindles. and then, by means of advancing instruments, to sever it 
into lengths, which the instruments lap around the spindles and press 
thereon by a spring clam to facilitate the severance into lengths. He 
proposes to perforate the strip of paper or other material at those lines 
where it is to be pasted, and to further assist this operation the strip may 
pass as it is drawn forward in contact with a wet surface.—Not proceed 
with. 

2623. E. Leacu, “‘ Rochdale, ** Hydrometer for damping textile threads.” 
Dated 3rd October, 1870. 

In the process of spinning threads or yarns of cotton, wool, or other 
textile materials, the inventor ame at the front part of the throstle a 
trough containing water or othe: suitable liquid, in which he places a 
roller and causes it to revolve at any desired speed, the roller being 
either plain or covered with leather, card, cloth, or other absorbent, as 
required. The threads or yarns, in their progress to the bobbins, jxss 
over or under the wet roller, but in contact with it, and thereby become 
damped, the quantity of liquid ot moisture taken up being regulated by 
the speed at which the roller is made to revolve in the trough, or by 
varying the pressure of the threads or yarns on the roller, and in the 
various processes of winding, recling, warping, turning, or other pro- 
cesses where the threads or yarns require damping. 

2626. W. Hoyie, J. Harrison, and J. Roruera, Bradford, “ Spinning 
and twisting substances.” —Dated 3rd October, 1870. 

This consists in having the bottom front roller shaft constructed 
hollow (instead of solid as heretofore), so that steam, bot water, or uther 
heating media may be introduced or passed through it. Also in the ap- 
plication of one, two, or more brass or other metal tubes or pipes dur 
the heating media to pass throug! behind the front rollers, or 
between them and the bobbin board. The rovings or yarns are caused 
to pass over, umder, or between the said tubes or pipes (and between the 
front rollers as usual), and receive heat therefrom, whereby they obtain 
the desired effect. 

2636. G. Crompton, Worcester, U.S., “‘ Brussels carpets."—Dated 3rd 
This improved description of Brussels carpet has | t 
v ion oO! loops or a pile on both 
faces, omlts conegustiay thicker, more elastic, and ese ieeable than 
a aingle-faced carpet, and, moreover, has theadvantageof beingreversible. 
This carpet is woven with three warps, viz., a stuffing warp, a colour 
warp, or warp, some threads of which are thrown up on both surfaces as 
required to furm the pattern, and a linen warp. Itis ‘erred to mount 
the loom with three leaves of heddles, or to weave in three harnesses, «ne 
for the stuffing warp and one for each half of the linen warp, the colour 
warp being controlled as usual by a Jacquard apparatus. © threads of 
colour warp appearing at any one pick to form one row of loops upon the 
upper face are, as usual, those elevated by the Jacquard apparatus, the 
threads of colour warp uring at any one pick on the lower face aut 
those depressed by the we and threads of colour warp not needed fur 
that row of loops, being then raised by the Jacquard. 
2648. H. Bracewet, J. Buttock, and G, Waitraker, “Looms for weav- 
ing.” — Dated 6th October, 1870. 
inventors construct and fix to the box-back a plate having « slot 
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“ » inserted the bottle is closed and rendered t. 
hole formed therein suitable for the oom Aes! Eom * it, ae = requisite proportion of men and ammunition for working the same, A Side we rs 


one end of hs wae) 
which to fix a stud, and,upon this stud one end of the ‘‘ swell” is hinged 
and the other end of the said “swell” being suitably formed to bear u 
the plate or upon a leather cushion fixed thereon to prevent noise. e 
slot hole in the lug being at or about right angles to the shuttle-box, the 
stud upon which the “‘ swell” is h can be y moved in or out 
from the box,and thus‘adjusted or set to actuate the stop rod properly and 
also the shoulder of the said stud can be so fitted that the “swell” 
will fit to the side of the shuttle. 


=. = Hoven, Manchester, ‘‘ Looms for weaving.”—Dated 8th October, 


This relates to further gern w letters patent ted to 
Joseph Holding and James Eccles, 26th July, 1869 (No. 2260). The inven- 
tion consists, First, in governing the oscillatory movement of the wires 
when shedding by causing the link supporting and connected with the 
bottom oscillating bar, to which the wires are connected, to move ina 
curved slot formed in brackets secured to the loom frame, the motion 
transmitted to such link to the wires'being obtained from a rocking 
centre actuated through the medium of tappets or other equivalents ; 
Secondly, the improvements relate to the mechanism employed to re- 
lieve the shedding wires trom the weight or steam of the warps, so that 
the wires when shedding will have no resistance beyond the simple 
weight of the thread lifting. In order to effect this the weight is taken off 
the wires and taken up by a vibrating rod placed between the warps, the 
vibration, or up-and-down motion, which is transmitted thereto through the 
medium of a connecting rod and cam, the peculiar construction of which 
when in action gives a throw or movement to the rod between the yarns, 
forming the top and bottom wheels in a rfthat entirely relieves the 
shedding wires, orin ordinary healds the eyes or thread supports, of 
weight or strain.— Not proceeded with. 

= An extension of time is granted for the filing of this specifica- 

ion. 
2681. 8. E. Asqurtu and F. A. GREENWwooD, Bradford, “ Spinning wool.”— 
Dated 10th October, 1870. 

A spindle or sleeve is mounted in a bearing with its axis in a line with 
the roving. This sleeve carries at one end a fast pulley by which the 
sleeve is rotated, and at the other a loose pulley, driven at a different 
speed to the sleeve on which it runs. This loose pulley is provided with 
aninternal ring of teeth, which gears with and drives a pinion fast on a 
small spindle carried eccentrically in the sleeve, or the loose = may 
be geared with the spindle by means of a pin working in a slo’ made ina 
disc carried by the spindle. This spindle is made hollow throughout for 
the passage of the roving, which is led through it from the rubbers to the 
- of a small pin fixed on the disc above mentioned, as being carried on 
the extremity of said spindle, or other similar contrivances may be adopted 
which will hold the wool or other fibrous substances to effect the required 
twist or twine, and at the same time allow the material to be spun 
pass freely through to the drawing rollers, and thence to the flyer of an 
ordinary spinning spindle, to be spun and wound on a bobbin or cop. 
The spindle is both caused to revolve on its own axis by the rotation of 
the loose pulley, which with it as before mentioned, and also round 
the axis of the eccentric sleeve by which it is carried, and this compound 
motion being also imparted to the disc and pin or other contrivance fixed 
on the spindle. The twisting of the roving is effected at the same time 
that it is drawn or attenuated by the drawing rollers. 


—. ‘. Kenyon, Blackburn, “ Looms for weaving.”—Dated 11th October, 
870. 





The inventor employs an elbow or other lever or slide, so placed as to 
act upon the swell of the shuttle box either directly or indirectly. The 
elbow or other lever or slide can be arranged so as to act directly on the 
present spring or springs pressing against the swell; or the elbow or 
other lever or slide can be arranged to act on the swell without the pre- 
sent spring, by another spring or other equivalent; or the elbow or other 
lever ur slide may be dispensed with by using a strap or other equivalent, 
and a connecting piece acting on the swell or spring. The elbow or other 
lever or slide is moved by the picker, the picker being pushed by the 
shuttle against a leather or other connection connected to the elbow or 
other lever or slide. By this means the shuttle comes against the 
picker and the picker against the leather or other connection, which 
causes the other part or parts of the apparatus to act upon the swell or 
spring, thereby pressing the swell or spring against the shuttle.—Not 
proceeded with. 

2689. J. Hovcson and J. Broapiey, Bradford, “ Looms.”—Dated 11th 
October, 1870. 

This relates, First, to a picker guard for staying the picker at the nib 
as well as at the body of it. For this pu e a casting, which receives 
the body of the picker during rest, is also formed to receive the nib; by 
this means the catching of the picker on entering the box is prevented ; 
Secondly, there is applied to the end of the picker arm or # ing stick 
another spring arm jointed, to admit of slight motion in either direction ; 
and to the outer end of this spring arm is attached one end of a strap, 
the other end of which is attached to the picker. By this means the 
catching of the picker by the shuttle coming next into use, or catching 
of the box in turning, is prevented. These improvements are applicable 
to rotary, oscillating, or sliding boxes; Thirdly, the invention relates, 
when using rotary shuttle boxes, to means for effecting the skipping of 
chambers. For this purpose a compound lever and a double-nosed or 
nibbed catch-rod are employed. The compound lever is formed by two 
levers, one of which is considerably longer than the other, and is broken- 
backed or jointed, but held rigid for ord: use by spring connection. 
This lever at one end or part turns upon a fixed stud, and at the other 
end or another part of it carries upon a stud the second and shorter or 
auxiliary lever. Both levers are actuated by a tappet, but the action of 
the tappet on one causes ater motion than that on the other. The 
distance of motion of the shorter lever.is governed by a hoop, or other- 
wise acted upon by a stop from the longer lever. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, cc. 
2655. S. and I. Ranpaui, Linslade, “ Agricultural drills.”—Dated 7th 
October, 1870. 

Instead of the ordinary coulter stalks, consisting of solid levers of wood 
or iron with separate canisters attached, the inventors make them 
tubular, and at the same time forming pipes for conducting the corn seed 
or manure to the soil. These pipes are joined to the corn or manure box 
by means of india-rubber or other flexible material, and are attached to 
the axle of the road or travelling wheels in a manner similar to that now 
adopted for attaching them to a separate cross beam or lever bed, so that 
they can be shifted along the axle as required, or some of the pipes may 
be attached to « separate cross beam. At the back of the machine, and 
between the two frames, a cross bar is fixed carrying the segments of a 
ratchet wheel. 

2676. J. Lawson, Wavertree, ‘* Food for animals.”—Dated 10th October, 1870. 

For horses and pigs the inventor takes by weight one-fourth part of 
ground brewers’ or distillers’ grains, one-half part ground Indian corn, 
and one-fourth part rice meal. These he mixes together, the brewers’ or 
distillers’ grains being first desiccated, or more or less freed from moisture, 
and presses into cakes or masses. For oxen and sheep the inventor takes 
by weight one-third of ground 'brewers’ or distillers’ grains, preferabl, 
desiccated or freed from moisture, and two-thirds part of rice meal. 
These he mixes together and presses into cakes or masses.—Not pro- 
ceeded with. 





Olass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2625. J. B. Stoner, Buckingham-street, London, ‘‘ Floating lighthouse.”— 
Dated 8rd October, 1870. 

' This invention comprises a buoy or float carrying an elevated lighthouse, 
surmounted by a signal shaft or column, at the top of which revolving 
lights or other signals may be fitted. The inventor forms the float or 
bucy with an inner and outer cylinder, the latter v: ig Oft. to 
50ft. eter, rising from 3ft. to 5ft. above the water-line, and dipping 
from 10ft. to 15ft. below the water line, the former or inner cylinder 
being from sft. to 8ft. in diameter, and rising to the floor of the light- 
house above, or from 15ft, to 20ft. above the water-line, and di from 
20ft. to 50ft., more or less, below the water-line, having a centre tube or 
pipe running through its entire length, open at top and bottom, the 
space between them being filled with water. The outer cylinder or 
float is made in four sections, each distinct from the other, and respec- 
tively watertight. Tbe space between the outer and inner cylinders is 
closed at the top by a flat cone or dome, and at the bottom by an in- 
verted cone with plain convex slides, The outside of this portion of 
the structure is fitted with several ladders having festoons of chains 
between them for — persons in the water to support themselves 
or to ascend on to the roof of the float or buoy, and thence up into the 
lighthouse above. The lighthouse is — from the top of the buoy 
or float partly by means of the inner cylinder and partly by light iron 

columns und stays,—Not with, 
. 2639. C. W. Spruyr pe Bay, Westminster, ‘‘ Movable fort.”—Dated 5th 

October, 1870. 

This fort is constructed of armour D gece bolted bog a strong iron or 
a ith a lining of soft 
and concussion is lessened 
to receive a certain number of guns, 
weapons, with accommodation for the 





steam engine would the fort when it is placed on wheels, having 
the necessary eve on od engineers and stokers and a sufficient supply 
of coal and water. — Not proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
2611. T. J. Powers, New York, U.8., “* Ammunition for fire-arms.”—Dated 
lst October, 1870. 
relates, First, to making cartridge cases, including the butt, 
wholly of paper, or some non-metallic material and fabric, instead of 
metal ; Secondly, to giving to the body of a — er, 6 es 
form externally, while internally the tube is cylindrical : ly, to the 
priming device for a centre-fire cartridge, which, formed of a percussion 
cap enclosing within it an anvil held and sustained in the centre of the 
butt of the case, within a short sectional tube that is struck up out of a 
star-shaped piece of metal plate in place of being drawn up out of a disc of 
metal into a solid tube ; Fourthly, to combining with a percussion cap a 
metallic anvil that is placed within the cap and confined, thereby 
gathering or crimping in the open end of the cap upon the anvil ; Fifthly, 
to applying a metallic gas check to the butt end of that description of 
centre-primed cartridge cases that have the end wall of the butt per- 
forated, through which perforation the fire of the priming is com- 
municated to the charge in the cartridge ; Sixthly, to combining with a 
paper or other non-metallic cartridge case a metal butt in such a manner 
that the same may be primed in the rim of the butt, while the fire of the 
— shall be communicated to the through the centre of the 
mtt; Seventhly, to the fabrication of a shot case, for either breech- 
loading or muzzle-loading guns, of a paper or other non-metallic tube, by 
corrugating or folding in the paper at the forward end upon itself, and 
pressing the same into shape, and then pre, the same by slitting 
the body of the tube longitudinally, if 'y, to open leaving 
the gun, and thus liberating the shot ; Eighthly, to a set of tools, com- 
of adie and two co-operating punches, designed to form and press 
the butt of the non-metallic case. 
2638. J. Dunstan, Greenwich, “ Breech-loaders.”—Dated 5th October, 1870. 
consists, First, in the breech-block being made to — longi- 
tudinally with the barrel from a fixed hinge in as ~ of the shifting one, 
as hitherto. 8 dly, in actuating the extractor by the opening of the 
breech-block through the medium of acam and tappet motion direct from 
the stud pin attached to the hinge, so as to release and throw the cart- 
ridge case completely out of the shoe-piece and clear of the breech. 
Thirdly, in the employment of a main spring, in lieu of a lone, for 
insuring uniformity in the action of the trigger lock contained entirel: 
within the breech-block, which is also provided with a locking and self 
cocking lever fur opening and closing the same. Fourthly, in the mode 
of conn safety trigger stem to the lock action aforesaid through 
the medium of a connecting-rod and hammer to the needle head. 
Fifthly, in a. the safety trigger stud, by means of a thumb slide, 
for greater security. 
2674. J. Neepuam, Piccadilly, ‘‘ Breech-loaders.”—Dated 8th October, 1870. 
The barrel is mounted upon a pin or axis parallel therewith, fixed in 
the head or breech-piece, but instead of such pin or axis being short and 
the barrel having only one lug, the inventor makes the pin or axis 
longer, and employs two lugs or lumps fixed on the barrel, whereby 
greater stren, and rigidity of the is obtained. In order to pro- 
vide for adjustment as wear takes place, he forms on the end of the pin 
or axis a screw or worm, and applies a nut thereto, which, after being 
screwed up to the required extent, is held fast in position by a set screw. 
The hammer, having'a pin fixed thereto, works in arecess or formed 
for it in the head or breech piece, and is mounted upon an of motion, 
on the end of which is fixed an arm or lever, which, when the barrel is 
being turned on its pin or axis into position for reloading, is acted upon 
by a lump or projection carried by the barrel to turn the axis, and 
thereby cock the hammer which is acted upon by the trigger and spring. 
The extractor, which is mounted upon pins or studs, and is provided 
with an inclined tail piece, which is upon, when turning the barrel 
into position for reloading, by a stud fixed to the head or breech piece to 
extract the cartridge case, but when turning the barrel into position for 
firing, an incline formed on the head or breech piece acts on the ex- 
tractor to close it st: the breech end of the barrel. The forward end 
of a catch, mounted upon an axis and acted —. by a spring, acts within 
a recess formed in the end of the barrel to lock the barrel in ition and 
prevent it turning on its axis of motion except when d » whilst 
another sliding catch or bolt aT be employed to lock the trigger, and 
at the same time lock the barrel by being passed into a hole formed in 
one of the lumps or projections, 


2675. G. C. Witson, Birmingham, “ Breech-loaders.”—Dated 8th October, 
1870 


This relates to the construction of the firing pin and the rear end of 
the face ot the bolt. This consists substantially in forming a cam at the 
head of the firing pin, upon which cam is caused to work the rear end 
of an adjustable face, in such a manner that the pin is drawn back when 
the is unlocked, and is prevented from going forward until the 
breech is fully locked. 














Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2607. E. Wytam, Ealing, “‘ Baking biscuits.”— Dated 30th September, 1870, 

The improved oven is annular, and that part of it on which the articles 
to be baked are placed is encased in circular flues so constructed as to 
allow the hot air to round the annular table or bed both beneath and 
above it. The annular table or bed is made to rotate on balls, wheels, or 
rollers by means of racks, pinions, bevel wheels, or other suitable 
machinery. A space is made in the lar flues sufficiently large to 
allow the articles to be baked to be placed on and removed from the 
annular table or bed. Adjoining the space—at the side on which the 
articles to be baked are placed on the annular table or bed, or in any other 
— position—is or are one or more furnaces, according to the size of 
the oven. 


2634. as Ruopves, ‘‘ Memphis, U.S., “ Chamber utensil.”—Dated 4th October, 
1870. 


This relates to an impr t in utensils for the sick room, 
and consists in dividing such vessel into two compartments, for the 


th h 





urpose of se ting the urine and feces discharged therein the one 
a other, in order that the same may be more readily inspected by 
physicians. 





of its length, and extending{from it surface in or very near to the 

wick thereof, to conduct away the molten in place of 

forming in a cup immediately under the flam: 

2683. J. Bosser, Clerkenwell, “ G; tic apparatus.” — Dated 11th 
October, 1870. 

a isa parallelogram, of which each longitudinal side is 
formed by two boards, vely in length 10ft., in breadth 
2}in., and in thickness 2in. These two are with each 
other at their extremities by an iron arch secured to the sides of the 

iron bolts, and lea’ betw ities a space 


boards by strong 

of 1ft. 6in., which arches form the mi 

the length of which is 21ft. 6in. Each of the two arches 

pieces of strong flat iron, secured together by rivets. The two arches 

are connected at their centre —s ea 

is the starting platform, and is m % 

a small semi ) circle used to fix the 

space between the longitudinal side is 1ft. 

invariable at each extremity of the apparatus by two 

bars placed at 2ft. 9in. from each other. 

screw bolt with an eye to which guys are fixed. 

9in. each side of the apparatus, and is also provided at both ends a 

screwed eyed bolt. At each side of the arch, and in the interior of the 

a tus, are two resting padded folding boards. At 

6ft. 8in. above the platform, and between the guys, 

spl platform, secured by the guys, the lower extremities of the 

latter fastened to the eye screws. To each iron cross bar are 

suspended two small iron trapezes covered with india-rubber. To 

cross bar is suspended a single trapeze, constructed as the 

ones, but of larger dimensions.—Not proceeded with, 

2690. A. C. A ingham, “Boots and shoes.” — Dated 11th 
October, 1870. 

The inventor inserts the elastic webbing in what is termed the button 
piece, a loose flap piece, in which the holes for button boots are cu' 
asa he employs, by preference, a button furnished with a 
like a hook, which engages in a staple or eye under the button piece, 


Y 
ie 
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E 








Ri. 
i, Bir 





B 


ne presutnns Me ce of a buttoned it is really 
secured by the hook and eye.—Not proceeded with. 
Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation 0, Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2595. H. Staprer, Manchester, “‘ Co trating "—Dated 30th 

September, 187 
This consists in first steaming or boiling the vegetables, more 


especially 
tatoes (which are washed as clean as — before this process), then 
me the skins from the potatoes, then dividing into fine vermicular 


tabi, 





rticles by mechanical means, and while in this state subjecting it to 
eat to drive off the r portion of the water, which leaves the 
material thus a state resem! rice, which material may be 


reduced to flour grinding if desired. e extract of potatoes pre- 
_— by this seme can be od for making soups and other dishes, and 
y ad boiling water a dish in every way resembling mashed toes 
cooked directly from the potatoes in the manner is obtained, but 
of superior flavour and quality. 
2597. W. Haines and J. Davies, Runcorn, ‘‘ Bvaporating brine.”—Dated 
30th September, 1870. 


5 3 
The inventors employ the waste heat from the furnace flue or chimney 
steam, or the waste steam from steam boilers, water heaters, or steam 
gum, to heat the brine before admitting the brine to the evaporating 
pans. In order to effect the heating the inventors place one or more 
circulating pipes in the flue or flues leading from the flues under the pans 
to the chimney, or in the chimney, or in both flues and 
they construct the pipe or pipes to the reservoir or tank containing the 
reserve of brine, or to the reservoir and the evaporating pan or pans, in 
such a manner as that the brine shall circulate through the or 
pipes and thereby become heated before being admitted into the evapo- 
pom yal cette hone Ba a ee a ae to circulate 
through the or pipes through a pipe or or through 
oak fitted in the reservoir or tank, or they force air through the 
ipe or pipes, and cause the ated by such means to flow into the 
Geo inten contained in th or tank, so that the shall come 
directly into contact with the brine. When employing steam they cause 
the brine to flaw or circulate through pipes which are outwardly exposed 
to the steam. 
2598, This patent is still under the consideration of the Solicitor-General. 
2600. T. R. Crampton, Great George-street, “ Furnace for melting metals.” — 
Dated 30th September, 1870. 

The inventor constructs furnaces of a circular or Dns ms form, 80 
that they may be heated by an admixture of air an Ss, 
jected in one or more streams into the central part of the furnace. The 
material to be heated, whether in pots, retorts, or in an o bath, or 
bed, or is placed all round the central aye e products 
of combustion pass laterally in all directions from the central s to 
openings or flues situated at or near the sides of the furnace hea‘ the 
material under treatment in their passage. 

2609. J. C. Serars, Birkenhead, “‘ Metal founders’ blacking.”—Dated lst 

To vide metal founders with a blacking 

and heat and to enable s 

with smooth skins of desired hues, the i t 8 d, sea 

grass, or sea plants, in any convenient or desired 
wi 





these substances. The seaware may be added in the newly-cut, partially 
dried, dried, or dried and verised state to the coke charcoal, lime, 
chalk, or clay, the latter being either in a rough or ground condition. 
The addi 





2646. J. Lumiey and W. Parnett, Bolton-le-Moors, ‘‘ Washing hines.” 
—Dated 6th October, 1870. 

In machines as usually constructed the articles in process of being 
washed are subjected to a beating or dashing action. In machines con- 
structed according to this invention the action or operation correspon: 
more nearly with the action or operation of —e when the articles 
are washed by hand, ad sti hi dapted to be worked by hand 
being constructed as follows: The receptacle to contain the articles to be 
washed is made in the form of acircular or nearly circular tub or vat, and 
is or ~ be mounted on suitable legs or feet, or on a suitable stand, and 
is provided with suitable means for withdrawing water therefrom. The 





inner or upper surface of the bottom of the receptacle is ited or 
formed or ——— with a number of projecting ribs, or rounded 
surfaces, which may radiate from or nearly from the centre of the bottom. 


A disc or piston, a a diameter than the inside of the 
said receptacle, is similarly fi or formed with corrugations, ribs, bars, 
or rounded surfaces, and is furnished with suitable _—s , an 
vibrating motion may ——— to the 
receptacle may be fitted with a 
or pillar iz a central orifice in the said disc or 
piston, and the said Te gage be fitted with vertical on 
which acts a horizontal lever which swivels on the central shaft or 
lar, so that when a vibrating or rocking movement is imparted to the 
and lever the disc or piston will be caused to rotate or vibrate 
to and fro. 
2647. 8. Jenninos, Coventry, “‘ Revolving boot heels.”—Dated 6th October, 
1870. 


The inventor makes the body, or that part of the heel to which the 
revol is to be connected, hollow and of metal, the hollow 
metallic heel or body emp in external configuration an ordinary so! 
leather heel. The hollow metallic heel or my raised from sheet metal by 

and p It is preferred to make it from a single blank or piece of 
sheet metal. The top or wide end of the heel is open, and its edges fit 
upon or embrace the seat or heel part of the boot or shoe, while the bottom 
narrow end of the heel or body is closed, with the ex of a central 
hoje. The hollow metallic heel or body is fixed to the leather of the heel 

by screws passed through the closed bottom.—Not proceeded with. 


2662. E. H. Ciarke, Chicago, U.S&., “ Ties to be worn jwith collars.”—Dated 
7th October, 1870. 

This consists in using paper instead of woven fabrics as the material 
for ties, scarves, bows, and other articles of dress to be worn round the 
collar, Such articles are made from paper coloured, variegated, striped, 
embossed in any desirable manner, and the paper may be combined with 
muslin when n , 

2679. N. DomaiLte and P. Coitas, Guernsey, “ Bottle stoppers.” —Dated 


10th , 1870. 
is made of lignum vite, or —< other suitable 


The improved 
and durable mate: Inside the top neck of the 








bottle is secured a ring or washer of india-rubber, by pressing which 





ition of sea to coke charcoal, lime, chalk, and clay in every 

pre prety gd the acieae ie matin teen Ro Sata 

orm a 6 process —%! or ding, or to cause the 

icles of the blacking, when finished, Foy form lumps, is 

= — either, first, for improving the quality, or, second, for reducing 
ie 


2641. H. Deacon, Widnes, “ Sulphuric acid.”—Dated 5th October, 1870. 

This relates to the production of sulphuric acid, and consists in 
employment of salts of copper, such, for example, as the sulphate, or of 
metallic compounds similar properties to those hereafter 
described in conjun' with hydrochloric acid and sulphurous 
gases, with oxygen or air, and either with or without the 
presence of aqueous , 80 that sulphuric acid and chlorine may be 
produced.—Not premmael oth. 


2649. W. T. Hentey and D. —— North Woolwich, ‘“‘ Compounds of 


F 


B 


tu over the mass of the material which is uisite at certain 
in! The grind rolls are either of a or undulating 
shape, or they are le of each roller working 


worm 
in this manner it may be worked in a manner 

soft state by — pressing it into sheets or other forms, as required. 
--Not proceeded wi 

2653. A F. Kirxman, Islington, “ Treating sewage.”—Dated 6th October, 





a , Square, octagon, 

shape, and consists he te framework, which at its lower 
end ts provided with & eeve shaft an Spee 2 eee 
fixed in the cross bar. The frame is y a centre above, 
and in the frame are mounted in an 
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able receptable. In order to shake the solid matters off the screens as 
they accumulate thereon a horizontal vibrating motion is imnarted to the 
frame by meansfof a crank on the rotating dises being made to 
take into the vertical slot of a bar, the lower end of which is inserted in 
« holesin the upper part of the framing. Upon icating rotary 
motion to the shaft upon which the pin disc is mounted, the slotted bar 
will be reciprocated in its guides and the frame will be vibrated horizon- 
tally on its vertical centres. The liquid matters pass away into a well 
below, from which they will then be raised by an endless chain of 
buckets or by a pump, and will be conducted to a‘ close disinfecting 
chamber, in whick, by the application of carbonic acid gas generated in 
the vessel, the sewage water will be disinfected and become innoxious. 

2664, Al McNett and W. Wueaton, Exeter, “ Revivifying gas purifying 

materials.” —Dated 7th October, 1870. 

As an example of the application of this invention, oxide of iron, which 
is commonly employed for the purpose of purifying gas, may be taken. 
When this material has become saturated with the sulphur, ammonia, 
and other impurities—for which it bas an affinity—it is usually removed 
from the purifier and exposed to the air for the purpose of allowing the 
sulphuretted hydrogen and ammonia to escape, which they do, into the 
air and become a great nui This nui is ted by this in- 
vention by taking the spent or saturated oxide of iron and placing it in 
aclose vessel in which it is exposed to heat for the —= of driving 
off the volatile or gaseous matters which are condw by a pipe to 
another vessel containing animal matters and other substances, which 
will absorb the gaseous vapour evolved from the iron. Any gases that 
may escape absorption in this vessel are conducted to another which is 
tupplied with fresh oxide of iron, and as this substance has a strong 
athnity for the sulphur and iacal yases, it will quickly absorb or 
take up any that may escape from the otber vessel.—Not proceeded with. 


:668. R. Spencer, New York, U.S., “‘ Treating ores.” —Dated 8th October, 
1870. 














This relates to an improved mode of disintegrating and desulpburising 
the ore as it comes from the mine in bulk. To these ends the ore 
ix heated in a kiln, furnace, or chamber, and steam is from time to time 
admitted and allowed to percolate through the muss. 

2673. A. FRANKENBERG, Manchester, “‘ Refrigerating liquids.”—Duted 8th 
October, 1870. 

In any convenient situation between the vessel and the tap (or between 
the two vessels) the inventor places an air-tight block tin or other metal 
receptacle, through which passes a serpentine or coiled pipe. This pipe 
enclosés a number (ten, twenty, or other required number) of small 
block-tin pipes, according to the number of barrels or other vessels from 
which the liquor has to be drawn, the pipes being connected at one end 
to the barrels, and at the other to the res ive taps. This vessel or 
receptacle being filled with ice, it will be found that owing to its being 
closed air-tight the ice will not melt, but will serve to cool the liquid 
passing through it in the pipes for several weeks, or even months, with- 
out recharging. If a mixture of snow and saltpetre be placed in this 
vessel in the winter or early spring, and the lid then fastened down 
air-tight, and the mixture be agitated in the presence of moderate heat 
by means of a fan or agitator provided for that poo, it will form a 
solid block of ice, completely filling the vessel, and remain cold for 
several months, and will cool or refrigerate any liquid passing through the 
pipes inside the coil. 

2077. J. Mason and A. Parkes, Birmingham, “* Manganese.”—Dated 10th 
October, 1870. 

The inventors take the oxide, chloride, or other compound from which 
the manganese is to be reduced, and mix therewith carbon or car- 
bonaceous matter, such as coal dust or plumbago. Both the manganese 
compound und the carbonaceous matter are employed in a state of fine 
division, and are intimately mixed together, a large excess of the car- 
bonaceous matter above that required for the reduction of the manganese 
Leing employed, the object of this excess being the prevention of the 
caking or fusing together of the materials while under the reducing 
proccss. The mixture of manganese I d and carb matter 
is placed in a furnace or vessel, of iron, clay, or plumbago, or other 
material suited to be employed in the reduction of metals. Heat is 
applied to the mixture, atmospheric air being carefully excluded. The 
inven tors employ a clear red heat, and continue its application from five 
to twenty hours, or longer. By the prolonged application of this low 
cementing heat, the reduction of metallic manganese from the manganese 
compound is effected. After the mixture has cooled the metallic man- 
ganese is found in grains mixed with the unoxidised carbon. By washing 
or a carbon may be separated from the manganese.—Not pro- 
ceeded with. 





Class 9._ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanee Batteries, 
2642. A. V. Newton, Chancery-lane, ‘‘ Galvanic batteries.".—Dated 5th 
October, 1870. 

This consists, First, in the combination of two or more batteries and a 
switch, which is so arranged relatively to them as to allow either of the 
batteries to be brought into the circuit of the telegraph line or other 
apparatus worked by the battery, the other or others being at the same 
time thrown out of the circuit with their poles open, the switch being 
operated at regular or suitable intervals to bring each battery in turn 
into operation, and the other or others out of operation, each in its turn 
during the suspension of its operation allowed to recover its strength and 
activity, while the circuit remains always in working order. The inven- 
tion also consists in the combination with a telegraph line or other 
elastic circuit of two batteries, a switch, or opening and closing device for 
bringing each battery in turn into and out of the circuit, and a clock 
movement, whereby the operation of said switch, or opening and closing 
device, to bring one and the other battery into circuit, is produced 
automatically at regular intervals, 

2645. O. Burc and A. ScureBe., Berlin, ‘‘ Blectro-dynamical lock.”—Dated 
6th October, 1870. 

This relates to an electro-dynamic guard against thieves—a contrivance 
tu put doors and openings of any class, lodging-houses, single receptacles 
as wardrobes, as well as any closed space, under an absolutely safe lock. 
A combination of peculiar] bined locks, pipes, apparatuses, recep- 
tacles, &c., produces an absolutely safe lock that defies burglary. The 
burglar, on setting to work, unconsciously forwards despatches as to 
where he is breaking in to a constant watch station. The despatch 
appears in conventional characters upon the Morse apparatus. The con- 
nection of all apparatuses of one house, room, &c., with other houses, 
and finally with the watch station, is attained by four conductions. 

2058. J. W. Fiercner, Chester, “ Soldering telegraph wire joints.”-—Dated 
7th October, 1870. 

The apparatus, which may be of any convenient form, is provided with 
a space to receive the fuel and a trough or space to contain the solder 
when melted, the space being so formed that the joint can be placed 
amongst the solder, and, if desired, rubbed against the bottom or sides. 
In practice the apparatus is made of a trough-like shape, of metal or 
terra-cotta, with double sides, espe mage all over, with the exception of 
the central part, which forms the solder pot. The fuel is placed between 
the sides. The fuel is composed of charcoal, nitrate of potassium, or 
equivalent salt and mucilage ; sixteen parts charcoal, six parts nitrate of 
ee at sufficient mucilage to hold these ingredients together, 
answer well, —— 





Class 10,—MISCELLANEOUS. 
Including all pat ents not found under the preceding heads. 
2572. J. R. Taper, “‘ Farehaven, U.S., “‘ Twisting rope.”—Dated 27th Sep- 
tember, 1870. 

This consists in revolving the spool frames by means of belts; also in 
arranging springs to each spool frame for vagulating the tension of the 
spools on their spindles ; and also in applying tension shafts on each 
spool frame, constructed and provided spiral springs for regulating 
the tension of the threads as they are taken from the spools, laid, and 
twisted into cords. 

2504. H. C. Carver, Bagillt, Flint, ‘‘ Separating substances by their specific 
gravity.” — Dated 30th September, 1870. 

The mixtures of substances or materials to be 0; 
reduced to a granular state, if they do not exist in that state. 
The apparatus consists of a cylinder placed in an horizontal or inclined 
position, and arranged to rotate upon a central axis or upon exterior 
bearings or a To the inside of the cylinder a series of 
vanes are fixed spirally in the cylinder or in a line lel to its axis. 
At one end of the cylinder a blast or exhaust pipe is fixed, to blow or 
draw a strong current of air through the cylinder. If a blast pipe is 
used the material is fed to the rotating cylinder at the end opposite the 
blast pipe from a hopper or by any other suitable means, there being an 
annular space between the blast pipe and the rotating cylinder, to allow 
of the escape of the heavy material, while the other end of the cylinder 
is left as open as possible, to allow the lighter matter to be carried away 
by the blast. If an exhaust blast is used one end of the rotatingcylinder 
may be left open entirely to discharge the heavy material and admit the 
air, and the exhaust pi pe may be connected to the other end of the 
cylinder with a pipe for feeding the mixed material, which may occupy 
a cen position in relation to the cylinder. The blast or exhaust 
current of air may be produced by a fan, pump, steam jet, or other means; 
and when the mate: to be operated upon is in a wet state the blast 
may be heated. 

2596. G. H. Funcx. Fenchurch-street, “‘ Valve apparatus for petroleum 
casks.” — Dated 30th September, 1870. " vo Sot 

This d tube, the upper portion of which is of 


ted upon are first 





smaller diameter than the lower, the juncture of the two tubes being 
effected by means of a flange or collar. Below this flange or collar is 
placed acup-shaped valve, the upper portion of which is furnished with 
a flange or collar. A spiral or other suitable spring is placed below the 
flange or collar of the valve, the lower portion of the spring being se- 
cured to the lower tube and the upper portion thereof ponies against the 
lower surface of the valve, flange, or collar. A suitable washer is placed 
on the under side of the flange or collar by which the two tubes are con- 
nected, so that upon the upper face of the valve being pressed against 
the same by the upward pressure of the spring, as in the nortnal position 
of the apparatus, a perfectly air and vapour tight joint is produced. —Not 
proceeded with 

2601. J. Proven, Halifax, “‘ Putting driving straps upon pulleys in 

motion.” —Daled 30th September, 1870. : 

The inventor employs apparatus consisting of a frame having near its 
upper end a boss or disc, so formed as to be cupable of striding or passing 
over, and thus receiving support from, the driving shaft carrying the 

lley upon which it is desired a driving strap should be placed. A 
lever or arm is constructed or provided with means to enable it to turn 
freely around the boss or disc to the extent of somewhat more than half 
a revolution; a stud carrying a supporting plate for the driving strap is 
fixed to the outer end of this lever or arm, and to this stud is also 
attached a connecting rod, by which, aided by suitable guides thereto, 
motion is communicated to the lever or arm around the boss or disc, as 
required.— Not proceeded with. 

2604. F. Watkins, Smethwick, *‘ Fastenings for metallic hoops.”—Dated 
30th September, 1870. 

This relates to fastenings for the ends of the metallic hoops or bands 
used in baling cotton and other substances. This consists in forming on 
the ends of the hoops or bandsa series of openings with tongue-like 
projections. The openings and tongue-like projections are formed by the 
metal of the hoop being pierced with a series of piercings, the figure of 
euch of the piercings being nearly that of three sides of a rectangle. The 
metal thus partially detached is raised out of the plane of the end of the 
hoop, so as to make a considerable angle with the plane of the huop. The 
piercing of the hoop and the raising of the tongue-like projections may be 
effected by a punch or series of punches worked in a press, the punches 
and press differing in no essentia! respect from punches and presses used 
for piercing and raising metal for other purposes. The piercing and 
shaping of the two ends of the hoop may be effected simultaneously, that 
is, he places the overlapping ends of the hoop upon the bed of the press, 
and causes the punch or punches to cut out and shape the series of 
tougue-like projections at one operation.—Not proceeded with. 

2614. J. Moopy, Plumstead, “* Saddles,” —Dated 1st October, 1870. 

This consists in making the pummel and cantle of the saddle or saddle- 
tree of T-shaped iron. This T-shaped iron is bent into arch or bow-shaped 
bars, the ends of the bow-shaped burs being straight; the flat head part 
of the T-shaped bar is situated vertically, and the rib or flange projecting 
from the middle of the flat head part is situated horizontally. When the 
two bow or arch-shaped bars forming the pummel and cantle of the 
saddle-tree are combined together their projecting horizontal flanges or 
ribs are presented to each other and constitute ledges and attachment 
pieces. The lower straight ends of the ribs or flanges of the arched bars 
are riveted to the tree of the saddle, and the riding seat of the saddle is 
attached to those parts of the ribs or flanges situated at the bow or arched 

arts, to the said ribs or flanges, at the bow or arched parts, 
ooks are riveted for carrying ordinary baggage. By prolonging 
the straight parts of the T iron of the arch or bow-shaped bars down the 
sides of the saddle a strong and light frame saddle is made. 
2615. P. Firz-Ranpotpa, A. K. Van Horne, avd H. V. Voornees, 
Illinois, U.S., ** Polishing machine.”—Dated 1st October, 1870. 

This consists mainly in the combination of an endless belt having a 
suitable polishing surface with a wheel or drum having an elastic face 
or tire. It further consists in combining with the endless polishing belt 
an elastic belt which may be either attached directly to the wnder surface 
of the polishing belt, or be permitted to revolve beneath the polishing 
belt without direct att.chment to it. 

2616. E. D. Tuomas, Abergavenny, Monmouth, “ Raising and lowering 
weights.”—Dated 1st October, 1870. 

This relates to those apparatus which can be lowered from a window 
or other convenient part of a house or building by a person in a cage or 
basket, and consists in the employment of two ropes or chains upon a 
barrel of two diameters fitted within a box or vase, which, if used as a 
fire-escape, should be placed under the window and inside the room. 
One of the ropes or chains is intended for supporting the weight of the 
cage or basket, while the other serves to regulate the descent of the caye. 
It is preferred that the regulating rope be worked by the person in the cage, 
but this is nut essential, as it can be worked by another person in the room 
or by some one outside. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE MILLS AND FORGES: The orders of the week: The kinds in 
demand—PXKICES OF FINISHED IRON—PIG IRON—THE STEEL 
TRADE: Great increase of output—IRONSTONE: Prices—Coa.: 
Prices—THE GENERAL INDUSTRIES: The markets: Foreign and 
home — VALUABLE ENGINEERING ORDEKS FROM JAPAN — 
ACTIVITY OF THE BRASS FOUNDERS—THE METAL ROLLERS : 
Less doing—THE TUBE TRADE AND THEIR PRICES: A pledged 
list — VARIED BRANCHES SPECIFIED —THE WOLVERHAMPTON 
CHAMBER OF COMMERCE UPON THE TRADE OF SOUTH STAFFORD- 
SHIRE AND THE RAILWAY RATES—APPEAL TO THE IRON AND 
COAL TRADE FOR £500. 

THE iron trade has undergone very little change since my last. 

The mills and forges keep moderately occupied; but the orders are 

not for large quantities, and new specifications must soon be 

forthcoming if the men are to be kept in employment. 

United States orders are not freely distributed; nor are the wants 
of Russia other than quietly expressed. The home markets are 
slightly improved, and it is believed that they will go on improving, 
chiefly for railway and engineering and shipbuilding purposes. 

The kinds most in request are strips and hoops, sheets, angle and 
T-bars, and bridge plates. Common goods sell most freely, but 
best iron isin fair activity at certain of the works where the brands 
have a good name in the market. For these latter the prices are 
firm, but generally quotations are very weak. Pig iron is being 
freely made, and a fair quantity is coming in from other districts, 
at the prices current before the quarterly meetings. Steel is 
greatly in demand for rail-making and general engineering pur- 
poses, and the leading house in this district, the Patent Shaft and 
Axletree Company, have just so far increased their output as to 
enable them to produce 300 tons a week. 

White ironstone is selling at, raw, from 13s. to 14s.; cal- 
cined from 19s. to 20s. per statute ton. Coal is selling at, for 
ironmaking, best thick coal, 12s, 6d. ; common, 8s. 8d. ; lumps, 
7s. 6d. ; and slack, 3s. Gd. per ton. For d tic ti 
the price on the Dudley side is, best, 13s. ; common, 10s. ; 
9s. ; and slack, 4s. per ton of 2240 lb. 
the prices are proportionately higher. 

The trade quarter has opened pretty steadily in most of the 
hardware brancaes of industry peculiar to this part of the kingdom. 
The quarterly accounts were well met at the recent trade quarter 
days in Wolverhampton, Walsall, and Dudley, and an encouraging 
amount of new work was given out. These transactions are, 
however, only a small part of the whole business of this district, 
= relate chiefly to the smaller makers who do business for the 

actors. 

The larger concerns are doing a fair average trade considering 
that we are yet without peace in France, and that the export trade 
to most parts of the continent of Europe is thereby seriously 
affected. Business is, however, gradually reviving with portions 
of Germany, and there are buyers in France who even now would 
—— readily if merchants were not somewhat cautious. 

jautious they deem it desirable to be, notwithstanding the well- 
known probity of French traders, America is buying not to any 
very considerable extent, but there ure traces of a steady improve- 
ment as compared with this time last year. South America keeps 
up; the Eust Indies are hardly any better; Australia is hardly so 
good as it was, consignments having been made to a larger extent 
than is compatible with a healthy condition of the market, and 





lumps, 
When sold by weight 


the last. 





Travellers who are out report variously of the condition of the 
home trade. London is tolerably fsir. The Yorkshire and Lan- 
cashire metal towns are good, but hardly so much can be said of 
the cotton and woollen p! e rural districts are steady. 


the last mail having brought no improvement in this respect upon ; 





or is buying pretty freely, but only little is doing in Ire- 
n 


The engineering trades keep fairly occupied. Among the orders 
in hand are some excellent specifications from Japan, chiefly on 
account of marine work consequent upon the navy reconstruction 
in that part of the kingdom. India, however, is buying less ma- 
chinery now than for a long time past. 

Metal founders was scarcely ever so lively as they are at this 
time—a clear indication of the activity of the engineers in this 
and other districts. 

The metal rollers are not so much pressed with orders as they 
were before the war closed. The steel pen trade is again getting 
well-to-do, 

Tubes are very active. The chief makers have agreed upon a 
price list, and it is now being signed by the different firms, who 
thereby pledge themselves to abide by it. 

As to the tin-plate workers, I have to report that during the 
two months over which the orders for goods to meet the necessi- 
ties of the French army were in hand the make of general goods 
was almost entirely suspended. Hence the shelves at makers’ 
establishments were cleared, and orders from home consumers were 
to a considerable extent kept in abeyance. Now that the French 
goods are got fairly away, stocks of general goods have to be made 
up and home orders to be executed. Upon this description of 
—_ the firms are all now busy, mostly for articles of the medium 
class. 

Hollowwares are no more taan stealy. The foreign trade is not 
so good as it might be, still nearly full time isthe rule. Prices 
are complained of. Locks and keys are better. The disturbances 
in Paris have occasioned the stamping branches to again experience 
dulness, but the export markets as a whole are better. Cut nails 
are quiet. Forge nails are improved. 

The state of trade in South Staffordshire has just been described 
by the Wolverhampton Chamber of Commerce. They say, ** Your 
council regret to report that the state of trade in this neighbour- 
hood has proved less satisfactory during the last year than hal 
been expected. The war put a stop to many enterprises which 
would have caused greater consumption of iron; and whatever 
temporary benefits may be reaped by a sudden increase iu 
demand for such articles as war requircs can never be 
set against the regular and profitable increase of trade 
which peace promotes.” As to the railway rates from this 
part of the kingdom, the same chamber expresses its regret that 
its efforts to obtain an alteration in the rates for carriage of goods 
from this district to London and Liverpool have for the present 
failed. Towards the close of last year letters were received from 
the different railway companies decliuing to make any alterations. 
Unless Gloucester should prove when open a suitable and con 
venient port for the goods of this district, and its opening should 
induce the railway companies to make a change, the chamber 
has no hope of any improvement until the whole question of rail- 
way rates has been dealt with by the Legislature. The contention 
of the chamber is that the railway companies, having obtained a 
monopoly, ought to carry at the lowest rates consistent with fair 
— even in districts where there is no competition; and it 

ooks at the rates adopted by them where they have to compete 
with the sea as a measure of what they could profitably charge in 
other cases. 

The members of the iron and coal trade are now being appealed 
to for about £500, chiefly at the instance of the Government 
Inspector of Mines for South Staffordshire, to enable the operations 
to be resumed at a colliery at Pelsall, where three men have been 
entombed by the sudden breaking in of about 7000 tons of quick- 
sand and water, which cannot be liberated at the cost of the pro- 
prietor, who had nearly spent his all when the accident happened, 
and can now do no more than he has done in the work of trying 
to release the bodies that thair friends may bury them. It is 
inferred that if the trade should find the money required the 
effect will be practically to demonstrate to the men that their 
employers take more than a pecuniary interest in them. If the 
works should be cleared it is probable that the Government will 
not allow coal-getting operations to be resumed in the workings 
now inundated. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND TRON TRADE—THE FOUNDRY TRADE —S#iP- 
BUILDERS AND ENGINEERS—THE NorTH-EASTEKN RAlLWAY 
COMPANY'S BILL—THE NINE HOURS’ MOVEMENT. 


Many of the ironmasters of Stockton and Middlesbrough have 
been in Londen during the past week giving evidence respecting 
the proposed swing bridge across the Tees at Middlesbrough, tv 
which I referred last week. On this account there was not so 
large an attendance at the iron market on Tuesday. There was, 
however, a good inquiry for all kinds of pig iron, and No, 3 was 
sold at 47s. Gd. Every maker in the district is well sold forward. 
It is estimated that the contracts on the bocks will keep the fur- 
naces going for the remainder of tLe year. 

Finished iron is in good demand. Large quantities of rails are 
being sent to Germany and America. Prices are firm but are not 
advancing. Bar iron is in request. Plates, hoops, sheets, and 
rods are in great demand. 

Founders are busy on general casting and various kinds of pipes. 

Boiler makers have a large quantity of work on hand, and 
bridge builders are receiving numerous inquiries. 

All the shipbuilders on the Tyne, Wear, Tees, and Humber, are 
full of orders. There have been several launches during the past 
few days. 

Engineering generally is brisk. 
pecially are busy. 

The North-Eastern Railway Company's Bill for powers to make 
additional railways between the Tyne and the Tees is now before 
the Committee of the House of Commons. Great interest is 
attached to this bill on account of it providing for the erection 
of a moving bridge across the Tees at Middlesbrough. The 
railway facilities in this great and rapidly growing district 
require improving. On Tuesday the chief engineer of the North- 
Eastern Railway Company was examined in committee, and he 
stated that it was intended to have spans of 160ft. and a headway 
of 30ft. He had constructed a bridge over the river Ouse at 
Goole, and devoted a great dealof attention to the subject, and 
was assisted most materially by Sir William Armstrong. He 
might say the bridge was the most perfect that had ever been 
used. The motive power for opening the bridge was worked by 
a land wheel fed by two small steam engines which pumped the 
water required for the hydraulic pressure. This bridge could be 
opened in forty-five seconds, but as a matter of practice it took 
about a minute. They had found no practical difficulty in the 
working of the bridge, nor had the bridge caused any hindrance 
to the navigation of the river. The total cost of the bridge at 
Goole was £78,000, The signalling was done by electric batt ries. 
As soon as ever the bridge was closed a bolt was shot by 
hydraulic power, and unless the bridge was perfectly in its 
place it could not fit. The effect of its fitting into its 
place was to lower a weight and remove the danger signals. 
The reverse took place when the bridge was opened, when the 
danger signal was raised and electric signals were given. 
The signalling was so perfect that accidents could not well 
occur. There are a great wany witnesses to be heard on the 
question. The proposed bridge will, I understand. be 
erected on the model of the magnificent swing bridge at Goole. 
The people at Stockton, who are opposed to the erection 

of a bridge below their towa on the Tees, are, I believe, prepa’ el 
with plans showing that a tunnel could be made to avswer «il the 
purposes required at a less cost than the proposed bridge. How- 
ever. after all the evilence that has heen adduced, I think it will 
be difficult to show why the propozed bridge should not be con- 
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structed. The additional railway accommodation would certainly 
be a very great boon to the ironmakers and the public generally. 

At Sunderland the strike for the nine hours’ movement has 
terminated, the men having obtained what they desired. The 
movement is being agitated in other engineering establishments in 
the North of England. A 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s.; 
No. 2, 49s, 6d.; No. 3, 47s.; and No. 4, 46s. e prices of manu- 
factured iron are as follows:—Common bars, £6 12s. 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s.; best best, 
£8 2s. 6d, to £8 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d.; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s, 6d. to £7; puddled bars, £4 10s, to £4 15s, 
On wagons at works four months’ bill, or cash less 24 per cent. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THe ScorcH IRON TRADE—EXPORTS OF IRON—THE MALLEABLE 
IRON TRADE—ENGINEERING AND SHIPBUILDING ON THE CLYDE— 
Mr. INGLIS’ ADVICE TO THE WORKMEN—THE GLASGOW WATER- 
WORKS—THE ASSOCIATION OF ENGINEERS-- FLOATING PIER FOR 
BLAIRMORE—THE PROPOSED WIDENING OF NORTH BRIDGE. 


PrIcES in the Glasgow pig iron market are a shade lower than 
they were at last report. Warrants have fluctuated a little, and 
at the beginning of the week there was a slight reaction, caused 
evidently by certain parties realising. As the shipments continue 
good, and the home trade improving, it is not likely that there will 
be a fall in prices for some time to come. The Scotch iron trade 
is unquestionably in a very healthy state, notwithstanding that 
the unsettled state of matters in France have a tendency to contract 
business. 

Warrants are now quoted at 55s, 2d. cash, and 55s, 6d. one 
month, the market being stéady. No. 1, g.m.b., 55s. 6d. ; No. 3, 
008. 

The exports of Scotch pig iron are keeping well up, 12,822 tons 
having been shipped during the week that is past, which, as com- 
pared with the 17,620 tons for the corresponding week cf last 
year, shows an increase of 4798 tons. Up to last week the ship- 
ments for the year since Christmas had never reached the amount 
exported during the same period of last year. Now, however, 
this year can compare favourably with last, for there is an increase 
to record of 897 tons for the four months, and if the present 
activity in shipping is maintained much longer this excess will 
speedily be rendered more striking. 

In the malleable iron trade there is considerable briskness, orders, 
both on home ‘and foreign account, coming freely to hand. In 
many quarters of Lanarkshire there are new works being erected, 
and additions being made to exising ones. The Coltness Iron 
Company have come to an arrangement with Mr, Ferrie to erect 
furnaces in accordance with his patent. 

In manufactured iron there is no change to note in prices. 

Engineers, ironfounders, and shipbuilders on the Clyde con- 
tinue fully employed. 

Abundance of work is not without its drawbacks, at least to the 
employers. The operatives naturally think they are entitled to be 
more independent, but that independence is shown, not only in 
demands for better wages, but too often takes the shape of ‘ un- 
steadiness,” or, in other words, absence from work and attendance 
at public-houses instead. This foolish policy is already manifested 
by many workmen who in dull times would be scrupulously 
regular and steady at work when these qualities were less re- 
quired; and engineers and shipbuilders are complaining very 
bitterly that their men are annoying them in this respect, as well 
as in respect of advanced wages. While it is natural and proper 
that the workmen should benefit by good trade, they should be 
careful not to push their claims prematurely, at a time, per- 
haps, when the contracts on which they are employed were 
entered upon by their employers, on the basis of a certain lower 
rate of wages. 

Apropos of this, I think it well to quote some very sensible and 
well-timed remarks made by Mr. Anthony Inglis, shipbuilder, 
while presiding at a festival of his workmen on Tuesday evening. 
Having spoken of the vicissitudes of the trade during the past 
half dozen years, and noted the bearing events had had on the 
industries specially under review, he asserted that the present 
prospects of shipbuilders were more cheering than for years past. 
In conclusion he added: “‘There is just the danger, however, that 
some restless and discontented spirits among us may, by disturbing 
the free current of trade, force it into other channels by their 
endeavours to raise the rate of wages suddenly avove their proper 
level, or by refusing to work a sufficient day’s ‘derg.’ This has been 
tried over and over again, with the same losirg result to all con- 
cerned, both employers and employed; and as long as com- 
petition regulates the prices of :ll commodities, which it 
generally does, the result will stil) be the same. I would 
therefore strongly advise all working men to consider well the 
result before they resort to coercion in this matter, and to do their 
best by prudence and economy to make provision jor themselves 
and families, not troubling themselves with the drones and the 
laggards, numbers of whom are always found in every large com- 
munity, and whose only aim seems to be to obtain the highest 
wages for the least work.” 

Mr. Gale, the engineer to the Glasgow Waterworks, states that 
the quantity of water sent into the city and suburbs during 
January, February, and March, averaged 24,900,000 gallons from 
the Loch Katrine Works, and 3,700,000 gallons from the Gorbals 
Works daily, in all 28,600,000 gallons per day, being 2,000,000 
gallons more than during the corresponding month of 1870. That 
is surely a largely increased consumption for so short a time; and 
should it continue in the same degree for many years to come, it 
is to be hoped that Loch Katrine, large as it is, will be quite 
adequate to respond to the demand. 

At ameeting of the Association of Engineers in Glasgow—the 
closing meeting of the session—held last week, Mr. W. C. Bowser 
read an interesting paper on patent forging hammers, in which he 
gave an outline of the several kinds in use for heavy work, and 
also of those which have superseded the hand hammer for light 
work, specially directing attention, by means of drawings and a 
working model, to one description of *‘ patent power forging 
hammer ” which the lecturer deemed worthy of commendation. 
The hammer he illustrated is one of the kind driven by means of a 
belt from the ordinary line of shafting, and seemed perhaps better 
adapted to the requirements of the coppersmith than for the 
varied necessities of iron forging. 

Blairmore—that beautiful watering-place on the Clyde—is soon 
to be rendered more attractive to visitors by being accommodated 
with a new floating pier, in room of the present very dilapidated 
structure. This will at once be a great boon to the locality and 
to steamboat masters, as in stormy weather, and especially with 
high tides, the steamers are often compelled to pass without call- 
ing, to the great inconvenience of passengers and their friends who 
may be awaiting their arrival. 

In view of the proposed Tramways Bill for Edinburgh being 
carried, public attention is being directed to the necessity of 
widening the North Bridge, one of the main connections between 
the old town and the new. This bridge was built a century ago 
at a cost of £18,000, more regard being paid to solidity than to 
mere architectural beauty in its construction. At either end the 
bridge is 52ft. wide, but in the centre it narrowed to 40ft., so that 
taking 17ft. as the width over which the tramways will extend, 
this will leave but a very small space between the footpath and the 
tramways. A plan has been projected by which the bridge could 
be made of the uniform width of 60ft. It is proposed to add 4ft. 
of masonry at the widest parts of the bri¢ge, and to add 10ft. at 
either side of the narrowest part by means of projecting iron 
beams supported by iron corbels, The appearance of the bridge 





would be enhanced by the erection of a number of pilasters, which 
might be made available as pedestals for stat The cost of 
widening the bridge in the manner proposed is estimated at about 
£7000, 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The present state of things at the ironworks 
compared with the first weeks of the year: Makers’ firmness in 
negotiations a proof of the improved tone of the trade: The move- 
ment in prices encouraging : Future prospects : Makers’ difficultves: 
Buyers reluctant to concede any advance in quotations: The 
general demand for railway iron—HOME TRANSACTIONS—THE 
TIN-PLATE TRADE—THE STEAM AND HOUSE COAL TRADES—THE 
WAGES QUESTION—THE KIDWELLY AND GWENDRAETH VALLEY 
RalLwaY—THE ALEXANDER (NEWPORT) Dock CoMPANY. 

Ir is only by comparison with the state of things at the iron works 

in the first few weeks of the present year that the actual im- 

provement which has taken place in the iron trade can be 

thoroughly appreciated. So gradually have orders continued to 
increase week after week, that their more regular flow into the 
district has been scarcely perceptible. The firmness, however, 

with which makers now manifestly negotiate transactions is a 

good proof of the improved tone of the trade. Prices are rising, 

though very slowly, it must be admitted ; still, the movement is 
encouraging, and undoubtedly indicates a growing confidence in 
the prospects for the future. As remarked in a previous report 
it is not the number of orders coming to hand that gives makers 
any reason to complain, but it is the difficulties with which they 
still have to contend in regard to prices. Had the peace of 

Europe been restored as suddenly as it was broken, the more 

sanguine expectations entertained of a rapid resumption of trade 

tions in all directi would in all probability have been 

realised. But the various adverse circumstances which arose sub- 
sequently have, perhaps, been more detrimental to the progress 
of the iron trade in this district than the great war itself was. 
‘The rumours of hostile movements against this country, which 
had currency for some time, conduced very much to create a feel- 
ing of mistrust in the future to grow up amongst buyers and con- 
sumers that has not yet, it is to be inferred, been thoroughly 
effaced, and have led them to be reluctant to concede any advance 
on the low and unremunerative quotations which then ruled. The 
reduction in the ironworkers’ wages again, which was the inevit- 
able result of the prolonged depression in the trade, caused buyers 
to expect—rather unreasonably it must be confessed—a propor- 
tionate abatement in prices, and this has also had an obstructive 
influence on busi Merchants must now, however, begin to be 
thoroughly aware of the futility of any further efforts to reduce 
prices. Manufacturers of this and other districts show an unmis- 
takeable determination to yield to no retrograde course, but rather 
to enhance the values of their products as opportunities offer. 

Future prospects, it is satisfactory to add, continue to justify and 
to encourage the ironmasters in their endeavours to place the 
trade on the standing it has before occupied. Although foreign 
purchasers, both near and distant, are unmistakeably slow in 
entering the iron markets, still, as already stated, each week 
shows some increase in the general inquiry, and advices continue 
to point to further progress. The fact that upwards of 12,000 
tons of railway iron was cleared from the local ports during the 
past week shows that iron making establishments must now be 

retty well employed. American orders continue to come to hand 
or large quantities, and several continental purchasers, particu- 
larly Austrian and Spanish, are entering the markets with 
appreciable freedom. Gaetine and Australian requirements do 
not just yet afford much employment in the district, but for the 
former considerable quantities of steel and iron rails are now 
inquired for. The Russian demand is still small in comparison 
with what was expected by makers, but it is encouraging to find 
some slight movement taking place, and it is still hoped that large 

Muscovite contracts will yet reach South Wales in the course of 

the season. 

Home inquiries for steel and iron rails continue to be augmented 
as the relaying season progresses. The increased demand for the 
iniscellaneous descriptions of make is also fairly kept up. _ Pig 
iron, suitable for steel manufacture, is in large request, and the 
upward tendency in prices is not only maintained, but another 
advance of 2s. 6d. per ton is likely to be soon established. For the 
various descriptions of finished iron quotations are without 
change. 

The reports from the tin-plate works are fairly satisfactory, there 
being no lack of employment, but the upward movement in the 
price of the raw materials still renders the tin-plate maker’s posi- 
tion no enviable one. 

The steam coal trade can hardly be said to show any change, 
but in regard to French requirements hope is reviving amongst 
colliery proprietors. The clearances to that country show a very 
slight increase as yet. The demand is steady on other accounts. 
For house qualities the inquiry is kept up on account of West of 
England and Irish markets. Patent fuel and coke are in im- 
proved request for foreign and home purposes. sat) 

The strong feeling of opposition to the reduction in wages is 
still manifested in the district. Another large meeting of colliers 
has been held, at which the men have again expressed themselves 
determined to resist any reduction in their wages. At the meeting 
held this week near Merthyr it was resolved to follow the example 
of the men in other parts of the district to give notice for an ad- 
vance. It was also agreed that if the colliery proprietors intimated 
that the market was too fully supplied, they would be ready to 
accept a week’s cessation from work, with a view to exhaust the 
contracts in hand, and create a more active state of trade. 

The company, it is understood, which promoted the Kidwelly and 
Gwendraeth Valley Railway, after allowing the works to be sus- 
pended for a considerable time. have determined upon proceeding 
with the construction of the railway. It was originally intended 
that the railway should consist of two branches, one running into 
a colliery district and the other into a lime district. The neces- 
sity for the coal branch, however, no longer exists, and will in all 
probability never be revived ; but the lime branch will be pro- 
ceeded with, and it is expected that there will be an extensive 
traffic in this commodity. 

The Alexandra (Newport) Dock Company have determined upon 
raising additional capital to the extent of £100,000 by the issue 
of ordinary shares at a discount. The £20 shares are to be issued 
for £12, being equal toa discount of 40 per cent. About £80,000 has 
been already subscribed, including a subscription of £20,000 from 
the Monmouthshire Railway Company, and no doubt is entertained 
that the remaining £20,000 will be easily placed. The entire cost 
of the undertaking is estimated at £250,000, for which the com- 
pany will possess one of the finest docks in the kingdom and 
property around extending over 200 acres, 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

MANCHESTER STEAM Users’ ASSOCIATION— PATENT FUEL—GAS AND 
WATER AT CHESTERFIELD—THE CENSUS : Leeds: Leicester : New- 
castle-on-Tyne—LABOUR AND WAGES : Newcastle: Lancashire: dc. 
—SERIOUS LANDSLIP IN CHESHIRE—AIRE AND QALDER CONSER- 
VANCY—SOLWAY MALLEABLE RONWORKS—DOcK ACCOMMODATION 
AT MaRYPORT—THE MANCHESTER, SHEFFIELD, AND LINCOLN- 
SHIRE RAILWAY AND ITS PUINTSMEN—LEEDS NEW BRIDGE— 
STATE OF TRADE IN SouTH YORKSHIRE—WHITEHAVEN—FLEET- 
WOOD AND THE LANCASHIRE AND YORKSHIRE RAILWAY—MERSEY 
Docks AND HARBOUR BoARD—LAUNCHES OF STEAMERS. 


Tue chief engineer of the Manchester Steam Users’ Association 
reports that from the commencement of the year to March 24, the 





date of his report, fourteen explosions occurred, killing eleven per- 
sons and injuring ten others. Not one of the boilers from which 
these explosions sprung was under the inspection of the Associa- 


tion. A fatal case of scalding occurred on board a new steamer 
just as her boilers and engines were being tried before leaving the 
maker’s hands, from the slipping out of the steam pipe from an 
expansion joint consisting of a large stuffing-box, in consequence 
of there being no retention stays, which, however, have been added 
since the mischief occurred. In most of the cases of explosion 
which have occurred this year the boiler-owners were quité un- 
aware of the danger to which they were constantly exposing 
themselves, so that the chief engineer considers that to such 
parties a national system of inspection, mildly but firmly ad- 
ministered, would be & great boon. 

Experiments are being made at Ryhope with a view to the 
manufacture of patent fuel from ‘‘ duff,” by compression, without 
the use of tar or any other coagulative. 

The Chesterfield town council has been discussing the advisa- 
bility of purchasing the local gas and waterworks. No definite 
resolution has, however, been yet arrived at upon the subject. 

The population of Leeds, Hunslet, Holbeck, and Bramley 
unions is found to be 274,757, as compared with 220,774 in 1801. 
Leicester has 95,083 inhabitants, against 68,186 in 1861; New- 
castle-on-Tyne, 127,618, showing an increase of 18,510 upon 1861. 

On Saturday afternoon a meeting of working men connected 
with the engine building trades of Newcastle and Gateshead was 
held in the lecture room, Newcastle, for the purpose of consi- 
dering the desirability of agitating for a reduction in the hours of 
labour from ten to nine hours per day. Resolutions in accordance 
with the objects of the ting were carried, 

What is known as the Aire and Calder Conservancy Bill has 
been abandoned. The Leeds and Bradford corporations per- 
severed to the last with the measure ; but the threatened opposi- 
tion of millowners, in spite of efforts to appease them, and the 
retirement of several bodies originally promoting the bill, led, on 
Friday, to the result indicated. 

The Solway Malleable Ironworks at Workington have been sold 
by auction for £4500. Mr. Bowes, of the Whitehaven Bank, was 
the purchaser on behalf of a new company. 

_ The Maryport Harbour Trust has appointed a committee to con- 
sider the advisability of constructing a wet dock on the north 
side of Maryport harbour. There appears to be a demand for 
additional dock accommodation at the port. 

A meeting of pointsmon connected with the Manchester, Shef- 
field, and Lincolnshire Railway has been held at Guide Bridge to 
take into consideration their hours of labour and their rate of 
remuneration. It was determined to memorialise the directors for 
an advance of wages to the extent of 3s. per week and also for a 
reduction in the hours of labour. The memorial has been sent to 
the directors through Mr. Bradley, superintendent. We have not 
yet heard the result of the application. 

The tender of Mr. D. Nichols has been accepted for the con- 
struction of the new Leeds Bridge at £15,319. It appears that 
eight tenders were received, the highest being £16,900, and the 
ig gee ont pon Legg tendered for by three firms, 
viz., Finch and Co,, Chepstow, £6946 ; Handyside and Co., Derb 
£6500; and Butler and Pitt, Leeds, £5806. ee 

On Monday a meeting of miners’ delegates from various parts of 
Lancashire, representing altogether about 100 collieries, was held 
at Manchester for the purpose of considering the best means of 
securing a general advance of wages, shorter hours of labour, and 
other questions. The importance of union among miners was 
strongly enforced by the various speakers, 

The South Yorkshire iron trade continues active, 
ness is also being done in coal and coke, 

The Duke of Devonshire, accompanied by two of his sons, Mr. 
Ramsden, managing director of the Furness Railwa Company, 
and Mr. H. Cook, the secretary, have recently visited Whitehaven 
and inspected the station premises, the harbour, and the site of a 
proposed wet dock, 

The Lancashire and Yorkshire Railway Company has agreed to 
subscribe £200,000 for docks at Fleetwood. It is stated that owing tu 
the want of dock accommodation at Fleetwood many vessels which 
have come to the port have been compelled to go to other ports to 
unload. A considerable increase of traffic to the railway is ex- 
pected to arise from the construction of the proposed works. 

At the last meeting of the Mersey Docks and Harbour Board 
the proceedings of the Works Committee, which were confirmed, in- 
cluded a recomendation to repair the floor of the high level 
railway at an estimated cost of £6200. The Marine Committee 
recommended that arrangements should be made by the surveyor 
for surveying the river and bay. 

The platelayers of the Lancashire and Yorkshire Railway are 
demanding an advance of wages from 16s. to 18s. per week, and a 
half-holiday on Saturdays. 
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BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
“Bya bap y ssovieke of the natural laws which govern the 
tions of digestion and nutrition, and by a careful application 
of the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.” — Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London, [Apvt.] 
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THE CORNISH ENGINE. 
No. XIV. 


WE publish below an engraving of a pair of Cornish 
boilers, set in the manner universally adopted in Cornwall. 
The proportions are the following for each boiler, viz. :— 
Diameter of boiler, 6ft. 6in.; diameter of tube, 4ft. 2in.; 
thiekness of shell, ,in.; thickness of tube, 4in.; length of 
boiler, 30ft.; weight of boiler, 10 tons. Each end is stayed 
by means of gusset stays formed of ;7,in. plate and double 
angle irons. It is not usual to strengthen the tube by 
means of angle or T-iron rings, hence it is that so many 
accidents arise from*collapse of the flue. The importance 
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of that mode of strengthening the weakest part of the 
boiler is gradually being recognised by the Cornish engi- 
neers, and accidents are now becoming less frequent. 
It will be clearly seen from the engraving that the 
furnace gases are made to pass from the tube, or flue by 
-— the draught along the sides, then meet under 
the boiler in the bottom flue, from which they find 
their way to the chimney. Many engineers have objected 
to this arrangement, choosing rather that the heat should 
be imparted to the coldest part of the boiler immediately 
on leaving the centre flue, thus causing the gases to pass 
under the boiler, and finally along the side flues to the 
chimney. We think there is a great fallacy in such a plan. 
It is obvious that the more the gases are reduced in\tem- 


SECTIONAL 


= 


perature by contact with the boiler the more will be the 
economy effected. It is also true that the greater the dif- 
ference in temperature between the gases and the part of 
the boiler with which they are brought into contact the 
more ready and effective will be the transfer of heat. In the 
Cornish plan the latter part of the heating surface is very 
effective. The bottom must be the coldest part of the 
boiler, because of feed being introduced there, and also 
from the heated icles rising and giving place to the 
colder portions of water. On the other plan the latter 
part of the heating surface is of little value; in the first 
place, the surface is almost vertical, whereas in the 
other case it is almost horizontal; and the difference 
between the temperature of the gases and the tem- 
perature of that portion of the boiler is proportionally 
small, It is true that in passing the gases first over the 
bottom of the boiler an some: evaporation is effected, 
but not enough to account for the loss of efficiency in the 
side flues. The reputation of the Cornish boiler is so well 
established, and its construction so generally understood, 
that we need not enlarge on it; suffice it to say that we 
consider that its safety would be greatly increased in 
Cornwall if the managers of the mines would have their 
boilers provided with steam gauges and lock-up safety 
valves. It has been our lot to indicate a very + many 
Cornish engines, but we have seldom been au to ascer- 
tain from the engine-man the probable boiler pressure at 
which the engine was working, and sometimes the man has 
proved unable to tell us if we should put in the instrument 
@ 30 1b. or a 501b. spring. With such a state of ignorance, 
is it a wonder that boilers do sometimes burst? Safety 


valves get loaded more and more as the mine deepens, and the 
engine mes more heavily burthened. It is easier to 
load a safety valve than to alter the grade of expansion, and 


better understood by the men, who are only paid about 
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15s., or from that to 18s. per week, and who have both to 
stoke and drive engine. Such being the case, it is a 
wonder that we hear so much about the superior intelli- 

ence required to take charge of the Cornish engine. 

uperior intelligence must be cheap. in Cornwall. We 
have met with boilers in the country with the safety valve 
far too heavily loaded for the maximum working pressure 
of the boiler, and we believe the cases are far from being 
few where accidents have arisen from that cause alone. In 
justice to the engineers and manufacturers, we must add 
that the overloading is not a fault of theirs, but is due to 
the engine-men. It would be well if a law existed enact- 
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steam gauge on all boilers. The difficulty would be in 
obtaining a perfectly reliable lock-up valve and steam 
gauge. The valve should be beyond the pay of 
setting fast for want of attention, and the gauge should be 
subjected to a standard test. The whole question of safety 
of steam boilers is too wide to be dealt with in these papers. 
We have drawn attention to the defective state of affairs 
as regards the boilers on the Cornish mines, and having 
done so en passant, we will proceed with the more imme- 
diate subject. 

The same attention to means for preventing a loss of 
heat from radiation which has been bestowed on the engine 
has been applied to the boiler also, and it is customary care- 
fully to shield all parts of the boiler—oftentimes including 
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the front—from the atmosphere. The setting of the boiler 
will be understood from the following description and an 
inspection of the engraving which we have above alluded 
to. A foundation for the boiler is first formed and co- 
vered with one thickness of fire-brick, forming the base of 
the bottom flue; on this are placed cast iron supports for the 
boiler to rest on, the supports being of a skeleton form, 
forming an outline to the flue, and so as not to interfere 
with its proper cleaning. The side walls of the bottom 
flue are then commenced, and the boiler fixed on the 
cast iron supports, after which the side flues are built 
up to the boiler. In all cases it is well to line the flues 
with 43in. of fire-brick up to the base of the chimney. 
The bottom flue is made very large, so that a man may be 
enabled to get in to clean it. After the brickwork has 
been carried up to the height of the side flue arches the 
remaining part of the boiler is covered in with very fine 
ashes; in many instances the ashes are made to cover the 
top of the boiler to such a depth that only the lids of the 
stop valve and the safety valve remain uncovered. Such is 
the effective insulation—if we may so term it—of the 
boiler by this means that the temperature of the top of 
the ashes has been found to be only 90 deg. when that of 
the boiler has been 270 deg. A very great and on 
advantage attending the use of ashes as a non-conducting 
material is the fact that they admit of ready removal for 
the purpose of inspecting or repairing the boiler. It often 
happens that when a boiler is covered in with bricks and 
mortar a leaky rivet—which in such a case cannot be dis- 
covered without much labour and expense—in a short 
time will produce very serious results. Scarcely is anythin; 
more destructive to a boiler than a leak in contact wit 
mortar. The fire-bricks should be set in fire-clay, and then 
there would be no mortar in contact with the boiler. 

The mode of firing adopted in Cornwall is to spread the 





ing the use of a lock-up safety valve, safety plugs, and a! 


| fuel evenly and thinly over the fire, and to feed frequently 
| —a very old method, but a good one. We have seen good 
| results obtained by feeding the fire first on one side and 
| then on the other; so that the gas thrown off on the intro- 
| duction of fresh fuel comes in contact with fuel in an in- 
candescent state, and is ignited immediately it is liberated. 
Where slack coal is used this method of stoking is very 
effective. No mechanical arrangements for effecting the 
consumption of smoke are used in Cornwall. A good 
stoker is by far the best smoke-consumer. Plenty of boiler 
power should be provided, that a slow combustion may be 
sufficient for the requirements of the engine. This‘point 
having been attained, it remains only to maintain a thin, 
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evenly-distributed fire, well attended to, to produce good 
results, 

It is a great mistake to reduce the responsibility of the 
stoker by introducing mechanical means for feeding and 
firing, unless such mechanical means are beyond the possi- 
bility of derangement, and can be more depended on than 
human intelligence. The great safety of the Cornish 
boiler, because of its simple and peculiar construction, is 
seen from the fact that, notwithstanding the defects in 
management above pointed out, the number of casualties 
occurring in the country, in proportion to the power in use, 
is remarkably small. The feed water is supplied to the 
boiler by means of a pump worked off the engine, which 
pump is large enough for the maximum demand; and a 
coal waste valve is attached, by means of which the 
quantity of feed is determined. It is the practice to keep 
the pump regulated so as to keep the water at one con- 
stant level, and thus obviate the necessity of forcing in a 
large quantity of water at one time. The boiler-house is 
placed immediately adjoining the engine-house, but at a 
lower level, so that the cylinder of the engine may be at a 
sufficient elevation to allow the water formed in the jacket 
and in the steam pipes to flow back into the boilers. The 
steam pipes are mainly clothed either with felt or in wood, 
with a layer of sawdust between the casing and the pipe. 





THE COAL-PIT EXPLOSIONS OF SOUTH WALES. 
No. IL, 


Tue pathetic heroism of the coal diggers is a charac- 
teristic of our industrial history. In the battle which they 
wage against the inert, and the active forces of our 
coal mines they win no laurels. Scarred they may be, and 
are, with the flash of the fire fiend, but medalled they never 
are. From boyhood to old age their life is spent in the 
sunless region of the deep mountains, amidst the gaseous 
fumes exhaled from the coal, and not a moment are they 
free from the crash which breaks a limb, or drives forth 
the soul from its mangled tenement. 

Still, with all the risk and hazard attendant on coal- 
working, paid but indifferently in comparison to the wealth 
they win for the coalowner, day after day unflinchingly they 
plod to the mine, and the product of their industry in vast 
trains, skirt along every landscape and crowd every harbour. 
And when old age comes, if spared—as few are to reach 
such a period—what becomes of them? Bowed down with 
infirmity, crippled with rheumatism from working in the 
muddy pools, they linger awhile in the workhouse wards, 
and sink at last into the pauper’s grave. 

The annals of our coal mines, while disclosing such a 
career as we have pictured, tell here and there of the 
violent storms which the world in general know only by 
the hideous results. If it were possible to draw back, like 
a curtain, brown heath and shaggy wood, rippling brook 
and sunny landscape, what a scene would be presented ! 
There, three or four hundred feet beneath, a thousand men 
would be seen toiling away in stall and heading—no song, 
no merry whistle, nothing but the = of the mandril and 
the ring of the tram. Down in the dark lanes and bye-ways 
would they labour, lit only by the feeble light of a candle or 
of a lamp—human gnomes, toiling that their wives and little 
ones should have bread, and the world, and commerce, and 
civilisation prosper. As we gaze down, a cloud-like shape 
issues from the Black sides of the mine, and streams around 
a naked light. There is a flash, an awful roar! Men 
fling down their mandrils in wild haste and fly. But the 
fire fiend is after them. Horses are tossed about like toys, 
trams like straws; the men are overtaken in a momen’ 
and, charred out of ali semblance to humanity, are hurl 
hither and thither, crushed, dead. Exultingly the fiend 
rushes on its track of destruction, missing some in its wild 
flight, and completing its ravages by dashing the shaft into 
ruins, and — ace the task of venturing down even to 
rescue the dead one of extreme difficulty. 

Such is a faint and necessarily imperfect glance at the 
dread tragedies which every now and. then occur in South 
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Wales, as described by many who have had the good 
fortune to escape. Most workmen who have been in the 
heat of the battle speak of it differently, stating their own 
impression of the appearance of the “damp,” and the special 
effects upon themselves. From one of these, an intel- 
ligent collier of the Rhondda Valley, slightly burnt in a 
neighbouring pit to that of Pentre a few weeks before the 
last dread explosion, we learnt that in this pit, one of the 
fiery pits of the valley, naked lights were invariably used. 
The pit was well ventilated, and the current of air strong; 
but in addition it had been the practice, when a blower 
exhibited itself, to place an iron pipe at the spot, and use 
it as a gas jet. This was done at Aberdare many years 
ago, and the light is still burning. At the bottom 
of the shaft one was constantly burning, and in the 
vicinity “it was as light as day.” Several others 
were alight in the pit, and it was evident that if 
such preventives could be applied to every blower one 
great source of explosions would be avoided. In this 
pit, the Llwynypia, several men have been burnt at vari- 
ous times; reckless or thoughtless men have wantonly 
exposed themselves, and in one case a slight explosion, 
the burning of one or two men, and the narrow escape of 
others from suffocation by the after-damp—followed a 
foolish experiment, A stranger was anxious to see the 
“gas” exploded. A workman pointed out a collection; anda 
match was applied. We give the result in the collier’s own 
words:—* I never saw a grander sight in all my life. The 
gas was about the size of a man. Directly it took fire it 
sailed away down the heading, seemingly of all colours of 
the rainbow; it whisked past me, burning my nose and 
one ear, and in a moment was gone; but the place filled 
so quickly with the after-damp that I found breathin, 
become difficult; the air, too, was filled with coal dust, an 
if I and three others had not got into a windway, and so 
escaped out, we must have been killed.” 

This may be termed a partial explosion, and so slight as 
not to affect the whole of the workings. Such explosions 
as Ferndale and Gethin were of a much more violent cha- 
racter. One may be described as the discharge of half a 
charge of powder in a gun-barrel, and the other a full dis- 
charge in a rifled cannon. The appearance of the dreaded 
gas in its normal condition is like that of a cloud, and the 
similitude is even maintained afterwards, as it does not 
rush on ignition like an intact sheet of flame, but drops 
here and there in its progress like rain. 

The first warning is thereport, then the intense heatarising 
from the explosion violently expanding the air creates a 
positive whirlwind of awful power. It is this which dashes 
men and trams about like straws, and close at its rear is 
the “fiery rain” which scorches almost simultaneously with 
the shock. The “after-damp,” as it is called in Wales, is 
not simpiy carbonic acid gas, but a mixture of this with 
other gases, and, iu combination with the coal dust which 
rises densely, is even more fearfully destructive than the 
actual explosion. In most explosions the larger number of 
men perish from this cause. One collier who had been in 
several explosions states that after a certain calamity in the 
Rhondda Valley a man was found dead, and with his open 
mouth literally filled to the lips with coal dust. Those 
who are on the scene soon after an explosion witness sights 
surpassing any battle field. 

It has been our lot to stand by the dark shaft of a coal 
mine and see thirty-four dead bodies brought up one after 
the other; to behold literally a heap of dead, whose 
faces were tinged with the hue of health, and from whom 
one could scarcely imagine life had departed. This was at 
Gethin. We were also at Ferndale, and saw a different 
sight—the dead brought up in bags, every trace of hu- 
manity crushed, and the names only known by some poor 
tattered piece of clothing, the darned stocking, the patch 
on the working jacket—always some defect, some misfor- 
tune, and never by their opposites. Standing by such 
scenes, witnessing as we have more horrors than fall to the 
lot of many a man to witness in a lifetime, the thought has 
ever been—Cannot science or the expenditure of more 
wealth prevent these desolations? Unhesitatingly we 
answer in the affirmative, and would cite the opinions of 
practical men such as Mr. Lionel Brough and Mr. Wales, 
and the inspectors of collieries in confirmation. Mr. Wales, 
at the Pentre inquest, expressed his strong conviction that 
such explosions must inevitably occur in fiery districts 
like that of the Rhondda, until a better safety lamp than 
was possessed had been invented. But the information 
elicited at the same inquest, showing that men entrusted with 
the lives of several hundred workmen were unable to read 
the valuable rules of guidance laid down for them, shows 
that something besides unerring safety lamps are required 
before we have an immunity from these coal pit disasters. 

Utilising the gas, as in the case of Llwynypia ; sinkin 
wide shafts, wad having an ample current of air by a 
tended fires ; the use of the fan, which would prevent such 
a catastrophe as that of Pentre, when the gas exploded at 
the furnace, and in addition the formation of “ man holes” 
in the colliery in the form of curved niches, with one 
side sloping off in the direction of the shaft, these are the 
preventive measures we should recommend. If these 
“man holes” were inside about half the height of a 
man, security from the explosion would be obtained to 
whoever could seek refuge there. To these rules of guid- 
ance, to which every practical man will readily give his 
assent, we add the opinions of a gentleman who has had 
thirty years’ experience of coal pit explosions, We refer 
to Mr. Overton, the coroner for the northern division of 
the county of Glamorganshire. He suggests that each 
pit should be supplied with a barometer, a thermometer, 
and anemometer, and a careful diary be kept of the state 
of each at regular periods; that the fireman and overman 
should be able to read and write perfectly, and be men 
carefully and judiciously selected. That to systematise 
and couduce to the better and more prudent working, a 
list of the names, positions, and capacities of all persons 
engaged in the colliery should be duly registered, and that 
at certain specified periods a plan of the colliery, showin 
the various air ways and currents of air should be certifi 
by the viewer and sent for examination to the inspector of 
the district, 








These are excellent suggestions, and, to a great extent, 
have been adopted. The necessity of some rigid super- 
vision is well shown by Mr. Overton’s statistics, which 
indicate the loss in six years from every cause—explosions, 
fall, breakage of chains, &c.—as over six hundred lives. 
These matters would claim another notice; at present we 
have glanced only at the tempests, the death storms which 
rage in the colliery world with strange regularity. In 
addition to these there is an incessant “ dribbling” away of 
life, in the aggregate far exceeding those of great disasters, 
and overlooked by all save the little community wherever 
the sufferer acted his humble part. ~ 


THE SULIAN. 


THE armoured iron frigate Sultan, commanded—temporarily 
by Capt. E. B. Rice, aide-de-camp to the Queen, the officer com- 
manding the Steam Reserve at Portsmouth, manned from the 
Monarch and other ships at Portsmouth, weighed her anchor from 
Spithead early on Monday morning, and steamed out for the 
Channel south of the Isle of Wight, to make her six hours’ con- 
tinuous steaming trial, and also to test her guns with their car- 
riages, slides, and fittings. Capt. Boys, commanding the gunnery 
ship Excellent, went out in the frigate to superintend the experi- 
ments with the guns, having under his command the senior i 
tenant and a strong party of seamen gunners for working the guns. 
The experimental working with the guns was carried on during 
the greater part of the time the ship was steaming outside the Isle 
of Wight after scaling charges had been first fired, 40 lb. being used 
as thescaling charge for the 18 ton gunsin the ship’s main deck battery. 
The guns weresubsequently fired at extreme angles of elevation, de- 
pression, and training, and the results altogether were considered 
very successful. The 18-ton guns fired battering charges of 70]b 
of pebble powder with Palliser shot, and the 12-ton guns in the 
upper deck battering fired battering charges of 501b. of pebble 
powder with Palliser shot. One or two rivets round tbe 
main deck battery gunports were started by the firing of tho 
18-ton guns, and there were a few other like minor mishaps, as % 
matter of course, but no damage of any moment occurred, either 
to the ship’s fittings or to the gun carriages and slides ar 
their fittings. The most important result obtained from 
the practice with the 18-ton guns was the fact, undoubtedly 
established, that they do not burn the whole of their 70 lb. 
charge of pebble powder. When the guns were fired to wind- 
ward a considerable quantity of the powder was blown back 
into the ports unburnt. With the 12-ton guns the presence 
of unburnt powder was not observed. In some previous 
trials made on board the Blazer gunboat, at Portsmouth, with the 
18-ton gun firing the pebble powder, the fact of a portion of the 
powder not being consumed was established. The 12-ton gunsin the 
upper deck battery were very effective in their range of fire from 
the after projecting port across the ship’s stern, and were also 
very effective in creating concussion on and between decks in the 
after part of the ship, breaking into a dozen pieces the barometer 
hanging in the captain’s cabin, blowing out the thick plate-glass 
windows of the chart-house, and splitting the thickest portion of 
its woodwork, and disembodying the standard compass. One of 
the experiments carried out by Captain Boys with the 18-ton guns 
was firing the gun with the muzzle square with the port, as 
would be done on board one of the old screw line-of-battle- 
ships at lower deck quarters. No damage was done to the port, 
but Captain Boys’ previous impression, that it would not be 
practicable to fire the 18-ton guns in this manner in action, was 
confirmed. The frigate was started on her six hours’ steaming 
precisely at ten a.m., she then being about six miles south 
of the Culver Cliffs at the east-end of the Isle of Wight. At the 
end of the first half-hour she was abreast of Dunnose, steaming 
against the tide, but with light wind and perfectly smovth 
water. The end of the second half-hour placed her abreast 
of St. Catherine’s Point. At noon, the end of the fourth half-hour’s 
steaming, she was sixteen miles west of St. Catherine’s, and had done 
that distance by the chart, in the hour, and against a tide of about 
one and a-half knot strength. The sixth half-hour she finished 
about a mile to the westward of Durlston Head, and after steaming 
some fifteen minutes along the Dorset coast, Weymouth Bay coming 
then well open, her helm was put down and the course reversed 
for the return back towards Spithead. The twelfth half-hour’s 
steaming and the conclusion of the trial were attained off Ventor, 
the frigate arriving and anchoring again at Spithead about 5 p.m. 
Subjoined are the more important observations taken during the 
six hours’ trial steaming. It will be seen that the steamn pressure 
and indicated power both fell during the last three half-hours, but 
this was fully accounted for by the fact that all the “‘trial” coal 
—coal specially put on board all her Majesty’s ships when the 
latter go on their measured mile, or six hours’ trials, was then 
used up, and the ordinary coal from the bunkers had to be taken 
to the furnaces. There was also another matter which may have 
had something to do with it. When aship’s engines have been 
kept moving at their maximum rate of for nearly five hours 
the last hour of the six becomes a trial of the endurance of the 
stokers rather than that of the —- The results were as fol- 
lows :—First half-hour.—Speed of the ship, 13°843 knots ; steam 
pressure inthe engine-room, 23°5 Ib.; vacuum, 26°3in. ; revolutions 
of engines per minute, 70°83; indicated horse-power, 8510; coal 
burnt, 152 cwt. Second half hour.—Speed of the ship, 14°024 
knots; steam pressure in engine-room, 24 lb.; vacuum, 26‘din.; 
revolutions of engines per minute, 71°77; indicated horse-power, 
8840; coal burnt, 126 cwt. Third half hour.—Speed of the ship, 
14270; steam pressure in engine-room, 25°5 lb.; vacuum, 26°5in.; 
revolutions of engine per minute, 73°06; indicated horse-power, 
9568; coal burnt, 148 cwt. Fourth half hour.—Speed of the ship, 
14°270 knots; steam pressureinengine-room, 25 1b. ; vacuum, 26°5in. ; 
revolutions of engine per minute, 73°06; indicated horse-power, 
9276; coal burnt, 148 cwt. Fifth half hour.—Speed of the ship, 
14'251 knots;steam pressureinengine-room, 25lb.; vacuum; 26°5in. ; 
revolutions of engines per minute, 72°93 ; indicated horse-power, 
9306 ; coal burnt, 116cwt. Sixth half-hour.—Speed of the ship, 
14°200 knots; steam pressure in engine-room, 25lb, vacuum, 
26'din, ; revolutions of engines per minute, 72°66 ; indicated horse- 
power, 9147 ; coal burnt, 116cwt. Seventh half-hour.—Speed of 
the ship, 14'231 knots; steam pressure in engine-room, 25 1b. ; 
vacuum, 26‘5in. ; revolutions of engines per minute, 72°83 ; indi- 
cated horse-power, 9272; coal burnt, 128cwt. Eighth half-hour. 
~—Speed of the ship, 14°220 knots ; steam pressure in engine-room, 
24°51b. ; vacuum, 26°25in.; revolutions of engines per minute, 
72°77 ; indicated horse-power, 9150; coal burnt, 128 cwt. Ninth 
half-hour.—Speed of the ship, 14140 knots; steam_ pres- 
sure in engine-room, 24°5lb.; vacuum, 26°25in. ; revolutions 
of engi per minute, 72°47; indicated horse-power, 8987 ; 
8987 ; coal burnt, 150cwt. Tenth half-hour.—Speed of the ship, 
13°760 knots ; steam pressure in the engine-room, 221b.; vacuum, 
26'5in. ; revolutions of engines per minute, 70°40; indicated 
horse-power, 8060; coal burnt, 100cwt. Eleventh half-hour.— 
Speed of the ship, 13°680 knots ; steam pressure in engine-room, 
22lb. ; vacuum, 26°5in. ; revolutions of engines per minute, 70; 
indicated horse-power, 7576; coal burnt, 94cwt. Twelfth half- 
hour.—Speed of ship, 13°400 knots; steam pressure in engine-room, 
22 1b. ; vacuum, 26°5in. ; revolutions of engines per minute, 69°8; 
indicated horse-power, 7770. The speed of the ship was 
calculated from the revolutions made by the engines, taking as 
the standard the revolutions made over the measured mile on her 
recent full-power speed trialin Stokes Bay. Mr. Oliver, Chief 
Inspector of Mashinety Afloat to the Portsmouth Steam Reserve, 
and Mr. Newman, Assistant Chief Engineer of Portsmouth Steam 
Factory and Dockyard, superintended the trial. Messrs, John 
Penn and Son were represented in the engine-room by Mr. John 
Penn, jun., and Mr, Anderson,—TZimes, 








THE INSTITUTION OF CIVIL ENGINEERS. 
May 2, 1871. 

Mr. CHARLES B, VIGNOLES, F.R.S., President, in the chair. 
THE paper read was a ‘‘Description of Two Blast Furnaces 
erected in 1870, at Newport, near Middlesbrough,” by Mr. Bern- 
hard Samuelson, M.P., M. Inst. C.E. 

The author, having called attention to the enormous develop- 
ment in the production of crude iron during the last thirty years, 
now four times as great as in 1840, and having shown that it had 
increased three-hundredfold since 1750, at which time the whole 
annual produce of the United Kingdom was only equal to two 
thirds of that of a single modern blast furnace, proceeded to 
describe the general arrangements of a furnace plant recently 
erected under his direction, and for his account, by Mr. Richard 
Howson, the resident engineer of the Newport Werks. The iron- 
stone smelted was the ordinary argillaceous ore from the lias, con- 
taining, when dried, from 33 per cent. to 40 per cent. of protoxide 
of iron, and from 2 per cent. to 7 per cent. of sesquioxide of iron, 
equal to from 26 per cent. to 33 per cent. of metallic iron (increased 
by calcination to from 37 per cent. to 40 per cent.), and of from 
20 per cent. to 25 per cent. of carbonic acid, 10 per cent. to 15 per 
cent. of silica, 10 per cent, to —_ cent. of alumina, 1 per cent. 
to 14 per cent. of phosphoric acid, in addition to 8 per cent. to 
12 per cent of magnesia and lime. The fuel was the hard coke of 
South Durham; the flux, principally mountain limestone. 

Whereas, in three furnaces erected by him in 1854, for smelting 
the same ore, the quantity of fuel required to produce a ton of pig 
iron varied from 32 ewt. to 40 cwt., and in five furnaces erected in 
1863-4, from 23 cwt. to 24 cwt.; the coke consumed in these new 
furnaces was only 20°35 cwt. This great economy of fuel was due, 
first, to greater capacity, augmented from 5000 cubic feet in the 
earlier furnaces, to 16,000 cubic feet in those next erected, and to 
30,000 cubic feet in those forming the subject of this paper; 
secondly, to increased temperature of blast at the tuyeres, which 
had been increased from 650 deg. in the earlier to 1100 deg. in the 
later furnaces; and, lastly, to increased pg in working, the 
result of improvements of construction, aiming at the greatest 
attainable simplicity and solidity. 

The trucks in their passage through the works were raised by a 
steam lift, consisting of an inver linder 40ft. long, and 38in. 
in diameter, erected upon columas, from the piston of which a 
rod descended, and was attached to the lift bya crosshead. The 
average gross weight of the trucks to be lifted was 14 tons ; when 
they reached the top they were run onto a high level-railway, which 
traversed a series of: five calcining kilns and three boxes or bunkers 
for holding coke and small coal. The ironst and li 5 
and a sufficient quantity of coal for calcining, were discharged 
into the kilns, whilst the coke for the blast furnaces and a store 
of coal for calcining were dropped into the boxes. These boxes, 
like thetrucks, were furnished with movable doors at the bottoms, 
and discharged themselves without manual labour, except that ot 
opening the doors. After the trucks were discharged they de- 
scended by means of a drop, consisting of a platform, overbalanced 
by counterweights, so as to keep it at the upper level until the 
balance was inclined in the other sense by the weight of a truck. 
The descent of the drop was controlled by a friction brake. 

The kilns were cylindrical, built up of wrought iron plates and 
lined with fire-brick. The bottom was tapered and had openings 
allround for the admission of air and the withdrawal of the cal- 
cined stone, which was directed to the openings by a central cone, 
having its apex upwards. Each kiln had a capacity of 15,800 
cubic feet, and held 630 tons of ironstone and limestone. 

From the kilns and bunkers the materials were carried in 
barrows to the furnace hoist. The entire lift was 92ft. The 
suthor considered this hoist as the simplest and most economical 
which had yet been constructed. It consisted of a main spur 
wheel 12ft. in diameter, erected on the platform connecting the 
two furnaces at the top, each side of the wheel being flanked by a 
grooved pulley carrying a steel rope ljin. in diameter. From 
opposite ends of these ropes two cages were suspended, which 
balanced each other, and were guided by the columns supporting 
the platforms. The ropes passed only half round the pulleys, and 
were driven by their friction on the latter, so that whenever one 
platform touched the ground, the weight being remc-ved, the other 
could not be overwound. Motion was given to the spur wheel and 
pulleys by a train of wheels connected with an 8in. double cylin- 
der engine also erected on the furnace platform. Steam was con- 
veyed to these engines from the boilers by a pipe 200ft. long, but 
being well covered the loss by condensation was trifling. 

The foundation of the blast furnaces was brickwork resting on 
clay; on this a circular base of solid brickwork, 7ft. in diameter, 
was erected, having a stone curb, on which were the columns, 1Sft. 
Gin. high, which carried the upper part of the furnace, the lower 
part being supported partly by a wrought iron conical case, and 
yartly by the brickwork and stanchions which surrounded the 
coasth. From the tuyeres upwards the furnaces were cased with 
wrought iron plates, varying froma jin. to fin. in thickness, The 
interior was lined with fire-brick lumps 5in. thick, backed with 
ordinary fire-bricks. The lumps forming the bottom of the hearth, 
which was 4ft. 6in. in thickness, consisted of two courses set on 
edge and breaking joint. These lumps, as well as those forming 
the lining to within a short distance above the tuyeres, were 
chisel-dressed on both faces and joints. The principal dimensions 
of the furnaces were : Diameter of hearth, 8ft.; diameter at the 
bosh, 28ft.; total height from hearth to platform, 85ft.; depth of 
hearth at tuyeres (four in number), 3ft. Gin.; diameter of bell 
opening, 13ft.; and cubical capacity, 30,085ft. 

The heating stoves consisted of nine sections to each furnace, 
of which eight were always in use, and a ninth cooling or being 
cleaned. The cast iron heating pipes were U-shaped in elevation 
and oblong in cross section. There were twelve in each section, 
and their internal heating surface per furnace was about 10,000 
square feet, . 

The four blowing engines, ~— in two pairs, which furnished 
8000 cubic feet of air to each furnace, condensed to a pressure 
of 441b. per square inch above that of the ——— were of 
the vertical construction now almost universal in Cleveland, The 
diameter of the steam cylinders, which were placed immediately 
over the blowing cylinders, was 32in. ; that of the blowing 
cylinders was 66in.; the stroke of both being 4ft. The number 
of revolutions per minute was twenty-four ; and the steam pres- 
snre, cut off at a fourth of the stroke was 55 1b. The steam was 
supplied to these engines, to the donkey-engines which pumped 
water for the tuyeres and the boilers, and to the hoist and kiln- 
lift, by seven Cornish boilers, 5ft. Gin, in diameter and 35ft. 
long, an eighth boiler being always kept in reserve. 

For the transport of the materials of these two furnaces and 
the removal of the slag two locomotives were required; the latter 
had wheels only 2ft. 6in. in diameter, and 5ft, from centre to 
centre, in order to pass readily round curves of small radius, 

The entire cost of the works, of which full details were given, 
was £56,331 4s, 4d., exclusive of land. The principal contractors 
were, for fire-lumps, Messrs. William Stephenson and Son, of 
Throckley Works ; for the heating stove pipes, Messrs. Smith 
and Thomson, of Stockton; for the boilers, hot-air valves, &c., 
Messrs. Cochrane and Grove, of Middlesbrough ; for the blowing 
engines, Mr. John Stevenson, Preston ; for the gantry lift cylinder 
and slagging engine, Mr. Martin Samuelson, Hull. 








LITHO-FRACTEUR. —This new explosive, respecting which so much 
has been said and written as regards its use by the Prussians 
during the Franco-German war, is, it appears, equally adapted to 
the more peaceful requirements of quarrying and mining, its 


wers for blasting purposes being, as we are informed, such as 
vill probably lead to its general 


—— in this country. A 
series of experiments are about being conducted, and we shall 


have much pleasure in informing our readers of the results, 
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RAILWAY MATTERS. 


To avoid the effects of the threatened competition between the | 


Metropolitan Railway and the Metropolitan District Railway, 
their amalgamation is earnestly pressed by friends of both com- 
panies, 


THE Southern Pacific Railroad propose to construct a new line 
from San Francisco through the counties of San Mateo, Santa 
Clara, Monterey, Fresco, Keen, Tulare, San Bernadino, and San 
Diego, as a branch to their road. 


THE section of the Chicago and Iowa road between Rochelle and 
Oregon, which has so long been nearly completed, was last week 
finished as far as the river opposite Oregon, and a daily freight 
train is now running each way over the entire line to Aurora. 


Tuomas Kine, a tramway conductor, who was convicted at the 
March Surrey Sessions of embezzling money belonging to his em- 
ployers—the London Tramway Company—on Monday came up for 
judgment, the court above having on appeal confirmed the convic- 
tion. He was sentenced to twelve months’ hard labour. 

THE + ee | general meeting of the Smyrna and Cassaba 
Company was held on Friday. The report stated that the returns 
had been the source of considerable anxiety to the directors. 
There was no doubt that the general export trade of Smyrna had 
decreased during the last two years, and that the company’s 
traffic had suffered in consequence. 

THE traffic receipts on the Cape Company’s line, sixty-three 
miles in length, for the month of February, amounted, for the 
conveyance of 24,534 mgers, to £1924, and for the carriage of 
5062 tons of goods to £1957; total, £3881 ; and for the corre- 
sponding month last year to £3972, showing a decrease of £91. 


A NEw station on the Tottenham and Hampstead branch of the 
Midland Railway was opened on Monday. It is called the West 
Tottenham and Stamford-hill station. The inhabitants of the 
above district will now have direct access to the City and the West- 
end by way of the Metropolitan Railway. The junction with the 
Midland Railway is at Kentish-town. 

On Monday morning the last two carriages of the 10°45 train from 
Wakefield to Goole, on the Lancashire and Yorkshire Railway, ran 
off the line at the Agbrigg Junction, near Wakefield, and the last 
carriage fell on its side, and was dragged about fifty yards. A 
few of the passengers were severely cut about the head, and one 
man had to be taken to the hospital. Traffic was resumed in less 
than an hour. 

THE projected Bradford and Thornton Railway, which is pro- 
posed to be constructed by a company holding a capital of £275,000, 
is creating great interest in Bradford and the district, on account 
of the Midland and Lancashire and Yorkshire Railway companies 
having giver notice to oppose the bill which is now before Parlia- 
ment. The new line would pass through Little Horton, Great 
Horton, and Clayton, which have a population of 60,000 persons, 
and are surrounded by manufactories and stone quarries. 


THE financial statement of the Illinois Central Company for the 
month of March shows that 5465 acres of land were sold in the 
land department during the month for 52,449 dols. The cash 
collected in the same department during March amounted to 
148,264 dols. The receipts on the company’s railway in Illinois 
and Iowa, 1109 miles in length, for the month of March, amounted 
in the aggregate to 606,845 dols., and for the same month in 1870 
to 601,327 dols., showing an increase of 55i8 dols. 


SPECIAL meetings of the West Cornwall shareholders, prefer- 
ence shareholders, and proprietors of original shares were held at 
Bristol on Saturday, at which the bill for conferring further 
powers on the Great Western, Bristol and Exeter, and South Devon 
Railway Companies, with reference to the Cornwall and West 
Cornwall Railway Companies and their respective undertakings, 
was approved, and the directors were authorised to assent to such 
alterations thereof as they might be advised were necessary and 
expedient. 

On Thursday afternoon last a farm servant named Turner, in 
the service of Mr. Davison, of Stamford, was going with ti 
carts over Stamford crossing, and was sitting in the first cart and 
driving it. An engine and tender came up from the north and 
struck Turner’s cart while in the act of crossing the line. The 
cart was shivered to pieces. The horse was struck by the buffer 
of the engine, and hurled forward to a distance of twenty yards, 
killed and frightfully mangled. Turner was thrown out of the cart 
into the side of the railway. He was severely crushed, par- 
ticularly about the head, and both the brain and lungs were in- 
jured. Faint hopes are entertained of the unfortunate man’s re- 
covery. 


THE traffic on the Great Eastern system between Ilford and 
Chadwell-heath has been interrupted by a flood. The waters 
have now subsided, however, and traffic has been resumed. 
An accident has also occurred on the Bishop’s Stortford, 
Dunmow, and the Braintree section, the axle of a truck 
in a mixed train breaking near the Rayne station. Every effort 
was made to SS train, but it ran between 400 and 500 yards 
before it could be brought to a standstill, and the permanent way 
was more or less damaged for that distance. The engine remained 
on the rails, and the passengers were taken on to Braintree. The 
break-down gang from Stratford was soon in attendance, and re- 
paired the damage. None of the passengers sustained any serious 
injury. 

Ar the half-yearly meeting of the Highland Company held 
on Friday, at Inverness, Mr. Matheson, the chairman, stated that 
the increase of traffic in the past half-year was £4600. The work- 
ing expenses had increased, but that arose from the company 
having undertaken to work the Skye Railway, but the increase of 
expenses would be fully met by the sums received under that 
contract. Of all lines in Scotland the Highland Railway had the 
largest receipts per mail train mile, and the lowest working ex- 
penses, As regarded finance little more than twelve months ago 
the floating debts and temporary loans ted to £725,000 ; but 
according to the present report the debt had been reduced to 
£520,000. The directors had arranged to make a still further 
reduction of £70,000 by Whitsuntide, thus effecting a total re- 
duction of £275,000, in little more than two years. Only £4600 
had been added to capital account as the half-year. A special 
meeting was then held, and it was resolved to sanction an agree- 
ment for working the Sutherland Railway for - train mile 
for bate trains per day, and for 1s. 10d. per train mile beyond that 
number. 

THE progress of engineering skill is forcibly illustrated in the 
commapudian of the Standedge railway tunnels, belonging to the 
London and North-Western Railway Carne, both of which 
have during the week been opened for traffic. There are now no 
fewer than three tunnels under the Standedge Hills which'separate 
Yorkshire from Lancashire. The cost of those three vast under- 
takings cannot be set down at less than £445,500. The first tunnel, 
which was constructed for purposes, was commenced in 
1794, and occupied the attention of the contractors for a period 
of seventeen years. The second, which was commenced in 1845, 
was completed in 1848 ; whilst the one just set apart for public use 
only took rather over two years to construct, a triumph of which 
the contractors, Messrs. Nelson and Son, of Carlisle, may be justly 
proud. Up to the commencement of the present w 








markable freedom from accidents, considering the number of 
trains which were ing toand fro. Now that the old tunnel 
thorough repair, tunnel will 
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THE ENGINEER. 


NOTES AND MEMORANDA. 


THE fibre of bamboo is, we hear, being made into cloth and | 
The texture of the cloth resembles that of a woollen | 


dyed. 
material. 

PROFESSOR NEWMAN, of Kénigsberg, in studying the action of 
electricity upon the animal organism, has recently found that 
under the influence of powerfully induced currents the white 
blood corpuscles of the frog swell up. Between their walls, which 
become very smooth, and-the interior granular nucleus, a free 
space is left, and the granules of the nucleus manifest rapid 
movements, 

At the last meeting of the Scientific Committee of the Horti- 
cultural Society, Mr. Alfred Smee introduced to the notice of 
the committee a new principle of boiler construction for 
heating hothouses, &c. The peculiarity consisted in the use of 
only one pipe for the flow and return of the water instead of two, 
as is usually the case. Mr. Smee finds that the difference in 
specific gravity between the hot and the cold water is quite suffi- 
cient to keep the two currents perfectly distinct, and to maintain 
for any length of time a free circulation at a uniform tempera- 
ture. 

A NEW use for zinc is announced inan American paper. Itis not 
generally known that many portions of most ornamental gas fix- 
tures, chandeliers, brackets, and side _ in the United States 
are now made of cast zinc. This use of the metal is comparatively 
new, and greatly facilitates and ises the production of the 
most elaborately ornamented fixtures. The first expense in the 
preparation of the moulds is very heavy, as the engraving and 
cutting of them is necessarily very fine. The pieces are cast in 
halves, then soldered together and bronzed or gilt as required. 
The comparatively low price of zine renders this an important 
economy, and at the same time enables sharper work. 

THE Scientific American describes the new wood carpeting which 
is coming into extensive use in America, as follows :—The fabric is 
made of slats or more ornamental shapes, glued or cemented upon 
acloth backing. The slats or strips of wood are of different colours, 
and are arranged to produce a the effects of tesselated floors, 
mosaic work, &c., and being about a quarter of an inch in thick- 
ness, they will wear many years. They are finished in oil, and fit 
together so tightly that the joints are as perfect as those in inlaid 
work. The surface thus produced can therefore be scrubbed, 
washed, and oiled, when needed, precisely like other floors made 
of ornamental woods, which floors they resemble in all respects 
when laid. 

THE enormous consumption of whites of eggs, in albumenising 
paper for photographic purposes, may be doomed to come to an 
end. Dingler’s Journal announces a substitute for albumen for 
this purpose under the name of lactarine. It is a white or slightly 
yellow powder with the odour of oasein. When subjected to 
ether a small amount of saponaceous fat may be extracted from 
the mixture. The powder resists water, but is accessible to the 
influence of the alkalies, either caustic or carbonated. Treated 
with the proper proportion of either acetic or hydrochioric acid a 
curd is precipitated, which is found to be soluble in excess of the 
acid. In use itis dissolved in ammonia, and can be coloured to 
any required shade. 

In the spring of last year Dr. R. Schmidt, of Berlin, was 
requested to make a comparative examination of two of the most 
prominent inventions for the artificial production of ice. He 
selected the systems of Carré and Windhausen. Experiments 
were made during half a year, or 150 days—the day estimated at 
twelve hours—and for each horse-power 96 Ib. of coal were taken. 
There were also consumed 1101b. of sal-ammoniac and 110 1b. of 
chloride of calcium. The Scientific American gives the results as 
follows : -A Carré machine, producing hourly 400 Ib. of ice, cost 
in Berlin 5200 dols.; and the daily expense of producing 400 Ib. of 
ice is set down at 14. centsa pound. The Windhausen machine 
cost 5800 dols., the running expenses are one-third more, and the 
cost of the ice is nearly 2 cents a pound. Preference is therefore 
given to the Carré machine, in which the cond i 
is employed as the refrigerating agent. Similar results have been 
obtained in the United States, and in New Orleans it is thought 
that all the ice required for the consumption of ,the city will here- 
after be made by the ammonia method. 


THE Technologist says :—How few who are not artists, engineers, 
or architects, know the difficulty of obtaining a really good pencil, 
or rather a set of accurately cils suitable to the various 
requirements of drawing. And yet, how still fewer are they who 
know the history of the manufacture of that most useful ingtru- 
ment of art. It is nearly half a century since there lived in the 
city of Dublin a Jew named Cohen, who was possessed of a know- 
ledge of pencil making which gave his name pre-eminence among 
artists and draughtsmen in that day. He kept strictly secret his 
mode of preparing the materials, and even the materials them- 
selves, and shut himself up in a small room, which was his 
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laboratory, havi communication through a funnel with the 
worksho; here ‘his sons the sticks of cedar, 
passing into him and receiving them back, charged and ready 


for finish. All was mystery as to the material, yet the pencils 
of every grade were of extraordinary good quality, so much so, 
that the stamp of Cohen, Charlemont Mall, Dublin, was the 
assurance of a perfect article. Jealous of his secret, lest it might 
by any means get out, the old man istently withheld it, even 
from his sons, ing that he would put them in possession of it 
before hedied. But his life being terminated the secret 
was lost, and although the sons tried to carry on the manufacture, 
the Cohen pencil was no longer a desirable article, and the sons, 
emigrating to this country, turned their thoughts to water-colour 
making. Numerous pencil makers tried the market after Cohen, 
amongst whom were Akerman, Langdon, Crosby, and the company 
called the ‘* Cumbe:land.” 


On the 31st December last the total number of gold miners em- 
ployed in Victoria was 59,247, of whom,44,168 were Europeans, 
and 15,079 Chinese. The total number of Europeans engaged in 
alluvial mining was 28,281, and of Chinese 15,015, whilst 15,887 
Europeans and 64 Chinese were employed in quartz mining. The 
number of steam engines employed in winding, pumping, &c., in 
connection with alluvial mining was 403, of an aggregate horse- 
power of 9915. There were also employed in alluvial mining 351 
steam puddling machines, 38 buddles, 1567 horse puddling 
machines, 258 whims, 276 whips or pulleys, 19,161 sluices, toms, 
and sluice-boxes, 12 hydraulic hoses, 867 pumps, 323 water wheels, 
269 quicksilver and compound cradles, 608 stamp heads (for crush- 
ing cement), and 20 boring machines. There were 711 steam 
engines employed in winding, pumping, crushing, &c., in connec- 
nection with quartz mining, of an aggregate horse-power of 13,572 
and that there were also employed in quartz mining 70 crushing 
machines driven by other power than steam, 6522 stamp heads for 
crushing quartz or other vein stuff, 32 buddles, 3 winding, washing 
pamping, or other machines moved by water power, 627 whims, 

1 whips or pulleys, and 10 boring machines used in blasting. The 
approximate value of mining plant was £2,128,896. The number 
of square miles of auriferous ground actually worked upon was 
9384, while the ber of distinct quartz reefs actually 





proved to be auriferous was 3034. The total quantity of 
gold obtained, as near as could be ascertained from the 
reports of gold buyers and others, during the quarter, was 


371,1870z. 16dwt., of which, 196,7050z, 3dwt. was the produce 
of alluvial, and 174,4800z. 13dwt. of-quartz mining. The 


Ballarat, 14,375; Beechworth, 9184; Sandhurst, 8994; - 
Castlemaine, 8795 ; Ararat, 2708 ; Gipps Lan 
3 t ,247 ; and the value of the mi plant used in 
the various districts was esti be—in £565,398 ; 
£303,152 ; 


Beech Sendbersh, £435,645; Maryboro’ 
-: ovthnated Ballas, 
{304 98; Gastemaine, ‘£294,305 ; Ararat, £108,818 ; Gipps es 





MISCELLANEA. 


Proressor AGassiz pronounces the big Californian tree, a 
section of which was taken to Boston, to be over 15U years of age. 
Tue exhibition of fine arts, manufactures, curiosities, &c., held 
in connection with Goole Mechanics’ Institut e has proved in every 


way a decided success. 

Tue section of the Royal Sardinian Railway from Cagliari to 
Villasor, about seventeen miles, was opened for public traffic on 
Monday, the Ist inst. 

Mr. Darwts has presented to the University of Cambridge the 
remainder of the collections in invertebrate zoology made by him 
during the celebrated voyage of the Beagle. 

Sm Joseph WuHITwoRTH, in the Z'imes of Wednesday, repeats 
his objection to the spiral springs in the Martini-Henry rifle, which, 
he says, is not adapted to give the sharp quick blow wanted to fire 
a copper cap. 

Mr. CaaBerree, the engineer of the Buenos Ayres Railway, 
reports that it will be necessary to renew two miles of railway 
every year until the whole line ls renewed, and, in consequence of 
the increase in the traffic, additional rolling stock will be required. 

On Monday all the colliers in the Rhondda Valley individually 
gave a written notice to their masters to the effect that on the 
1st of June next they will give up the employment which they 
now hold under them. It is stated that there are about 5000 
unionists in this district. 

Vicorovs efforts are being made to adapt Farringdon market to 
the wants of a fruit and flower market. The new ‘street opening 
from Holborn to Farringdon-street gives excellent opportunities 
for readjusting the levels and approaches, and making them 
thoroughly convenient for all the market purposes. 

Tue Prague gun manufacturer, Kruka, whose rifles are used in 
the Prussian army toa greater extent than those of any other 
inventor, has brought a new mitrailleuse of his invention to St. 
Petersburg. This weapon can be carried in the hand, and fires 
from twenty-eight to thirty-two discharges a minute. 

Tue Moniteur Scientifique contains a paper, by Dr. G. Declat, 
** On the Preservation of Raw Meat, Fish, Eggs, or Vegetables, by 
the use of Phenicated Water.” The process is exceedingly simple. 
The substance to be preserved is immersed in an aqueous solu- 
tion of perfectly pure carbolic acid, and then dried. It is said that 
the process has been tried with much success, 

App.icaTions from the inhabitants of Fenchurch-street, Ab- 
church-lane, and King-street to have the carriage ways of those 
thoroughfares paved with asphalt have been made to the Commis- 
sioners of Sewers. It was stated in connection with this subject at 
their meeting on Friday that a trial of three different kinds of 
asphalt will be made in Moorgate-street in the course of a few 
weeks, and that the court had already expended £11,000 in the 
construction of the new pavement in Cheapside and in other streets 
in the City. 

Tue whole of the men employed in the engineering establish- 
ments of Sunderland have had their demand of the new system 
of time of fifty-four hours per week conceded to them, and the 


men who were on strike returned to work on Wednesday moruing. 
The joiners and house carpenters connected with the principal 
establishments in Newcastle and Gateshead remain on strike, as 
the masters decline to reduce the week’s work to fifty-four hours. 
There is a general movement among the workmen on Tyneside for 
a day’s work of nine hours. 

Ar last week's sitting of the French Academy of Sciences a 


curious communication was received from M. Zaliwski, which, if 
it were borne out, would be invaluable to navigation. He sts 
that if a hollow cylinder made of thin materials, open at the top 
and provided with a sharp-edged bottom, be properly ballasted 
and then put into a tub or other vessel filled with water, it will 
soon move in a never varying direction from west to east. The 
round tin boxes in which concentrated milk is preserved will do 
perfectly for the experiment, which will become more and more 
perceptible the oftener the same cylinder is made to do duty in 
that way. 

THE merits of the Manchester Ship Navigation Improvement, 
which is considered to have such an important bearing upon the 
future progress of Manchester, have been again mooted. The con- 
clusion arrived at by some of those most interested is, that if the 
navigation could be so improved as to allow steamers of the same 
class which now pass through the Suez Canal to reach Manchester, 
by reducing the charges and saving time, it would greatly stimulate 
trade, add largely to the resources of the district, and, by improv- 
ing the drainage, increase the health of the loeality. It would 
also render unnecessary, it is believed, any large outlay at Fleet- 
wood or any other neighbouring port. The original plan, as pro- 
mulgated about a year ago, has, it is said, been again carefully 
considered by Mr. Hamilton Fulton, the engineer, and the result 
he has arrived at is that the completion of a navigation to Man- 
chester for steamers drawing 22ft. of water may be accomplished 
for an outlay of about £3,500,000, provided the Mersey and Irwell 
Navigation Company, now an unremunerative concern, can be 
made to see that it will be to their interest to give their earnest 
co-operation to the promoters of the proposed undertaking. 


THE expenditure proposed for Indian “‘ public works ordinary ” 
in the financial year 1871-72 amounts to £2,365,000. Last year it 
was four millions, but one and a-half million has now been trans- 
ferred to provincial management, and there have also been some 
further retrenchments. The two and a-third millions remain- 
ing under the general control of the Government of India con- 
sist of £1,012,500 military, £150,700 civil buildings, £115,900 roads 
and communications, £454,900 agricultural, £605,400 establish- 
ment and plant, and £25,600 miscellaneous public ve tage 
The grant for military buildings includes the completion of the 
new double-storied barracks commenced. The year’s expenditure 
on “public works extraordinary” is estimated at £3,626,000, to 
be provided for from borrowed funds. The item includes irriga- 
tion works in the Punjab, in the Northern-Western Provinces, 
Oude, Behar, and Rajpootana. Sir R. Temple, making these 
statements in his budget speech, adds that the gauge question 
having been at length settled at 3ft. Sin., or one metre, we may 
hope soon to see a vigorous commencement with the State railway 
works, some of which are urgently needed to cheapen the supply 
of salt for the people. 

Ir is well known that the land in most parts of the country is 
by artificial means now thoroughly underdrained, and the quantity 
of rainfall, which has of late years been much below the average, 
is said to be affected thereby. The injurious effect of long- 
continued droughts has, therefore, become a question of vital 
importance. With the view of obviating the heavy losses from 
these droughts which occur to the agricultural interests in the 
west and south of England, it is proposed to make use of some 
the natural valleys of the small tributaries of the Wye near the 
town of Rhayader for the construction of storage reservoirs. These 
reservoirs, it is said, could be kept filled by the surplus water 
during heavy rainfalls, and the surface of the water in them would 
be at the height of 590ft. above the level of the sea, so that the 
water would command and could be floated over an area of more 
than 2,000,000 of acres. By means of a head main or channel the 
water could be taken first out of the reservoirs and conveyed to 
such lands as may be laid out for the pw by means of smaller 
mains and trenches. It is estimated by Mr. Hamilton Fulton, the 
engineer, who was associated with the late Mr. ao Pusey, M.P., 
in making experiments respecting the beneficial effects o 
tion, that the probable cost of irrigating the land on a large and 


tic not exceed an ou of £12 per acre. On 
this basis he calculates f 


that the t value of the fee-simple of 
the 2,C00,000 acres averages £40 per acre, or an annual rental of 
£1 15s. per acre. 5S 


uch land, afters proper system of irrigation 
was in be worth at least £4 per acre per annum, 
or a fee-simple value of £100 per acre. 
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EMBROIDERING 


MACHINE. 


BY E. A. BOURRY, ENGINEER, OF SAINT GALL, SWITZERLAND. 


(From A PHOTOGRAPH.) 





WE elsewhere allude to the ‘remarkable history of Swiss 
embroidering machinery, and now describe one of the most 
important machines for chain stitch work. 

The perspective view will give an idea of the machine as a 
whole, while Fig. 1 is a front elevation, Fig. 2 a cross-section, 
Fig. 3 the ground plan of the machine, also in its entirety 
to one-sixteenth scale; Figs. 4, 5, 6, and 7 represent, in de- 
tail to one-fourth scale, the particular form of stitching machine 
constructed expressly for the multiple machine, A, A, is the 
main framing; B is a table-like projection to it, containing 
all the principal motions ; C is a movable frame of sheet iron or 
other convenient material upon which the cloth is stretched. 
This frame is suspended by means of two arms ¢, c, each resting 
on a roller d. ‘These, again, are fastened to chains or cords, 
which, passing over other rollers ¢, e, carry a counterweight at 
the other end. The rollers ¢, ¢, are firmly keyed upon one and 
the same hollow shaft E, thus allowing to the said frame a free 
horizontal and vertical motion of thirty-six and eighty-four 
centimetres respectively. Upon the cast iron beams D, D, are placed 
the desired number of stitching machines; there is room for thirty, 
and they are so constructed to allow their rotation round the axis 
of the needle. /, /', are the fixed and loose pulleys on the shaft f?, 
driving off this the parallel shafts g, g, which latter transmit the 
necessary motion to the stitching machines and the feeding appa- 
ratus for the frame or cloth, This apparatus is double, and acts 


with rollers h, h, standing precisely opposite each other upon a 
steel plate F, between them, which plate makes part of the 
movable frame C. These rollers h, h, are so held by a spindle 


that they can be turned diametrically round their point of contact 
onthe plate, independently of theirfeeding motion. Thediametrical 
rotation of the feed alluded to, as well as the turning of the 
stitching machine, is effected at will with the crank & through 
gearing and the little shafts i, 7. The rollers h, h, are so set that 
the line of feeding is always in accordance with the position of the 
crank kh, therefore, if the latter stands upright, the stitching or 
embroidering procee!s upwards, when turned to the right or left 
it embroiders to the right or left, and soon, Alongside the plate F 
is fastened a board G, upon which the design or patternis secured ; 
a pointer 0, provided with a fine cross-pin or arrow, glides over 
the design as the Jatter is moving with the frame C by the action 
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of the feeding seoenies. It is now the duty of the operator to 
handle the crank k, so as to make the pointer o follow as truly as 
possible along the lines of the design through all the curves and 
angles. The pointer, being connected by gearing with the crank k, 
receives the same degree of rotation as the feed, and so with its 
cross-pin, which indicates the direction of the feeding, greatly 
facilitates the working of the operator. With the crank / acting 
on a screw thread pressure is given to the feed rollers on the 
plate till the necessary achesion is got ; on turningin the contrary 
direction the plate and frame is released. By the handle m the 
belt is shifte@ from one pulley to the other, and with handle n the 
speed can be modified according to the configuration of the lines 
in the design to be followed and the skill of the operator. The 
movable frame U is so constructed that the cloth can be stretched 
either way, horizontally or vertically, no matter of what length it 
is, by which means all the different articles made in this kind of 
embroidery can be executed. 

We now come to the sewing machines proper. As the applica- 
tion of embroidery to woven goods has merely for object orna- 
menting it, the more nicety and e 8s in the stitches the more 
the work is valued. This quality is easiest attained with a very 
even and smooth yarn or thread. But this would be too costly, 
and any machine working only under this condition would be un- 
profitable and find no market. The problem here was not only to 

ave so and so many needles to work simultaneously with ease 
and speed, but also to turn out the whole year through the same 
good-looking product with ordinary materials, 

The needle adopted in the present case is like those used on 
knitting machines, ending, however, with a sharp point. D Dare 
the beams upon which the sewing machines are secured, the 
number of which depends upon the article to be made and the 
size of the patterns. D' D' are bed plates for all the moving 
pieces of the sewing machines. In _ their bearings lie the hollow 
spindles E and E', inside which glide the littlerodsaal. i i are 
shafts all along the beams D D, and are the continuation of 
the shafts ¢i under the table of the main entablature, conse- 
quently in connection with the crank /!; and any motion of the 
latter is transmitted to the hollow spindles K E' by the little bevel 
and cog wheels 4 b, 6' is a locker; when thrown over it allows the 
ring 4? to be shifted on the former’s place, carrying with it an in- 





serted key between spindles E and their tive little cog 
wheel, thus disconnecting them and enabling them to turn the 
spindles by hand for setting the needle true and for other possible 
necessities. H! H' are shafts reaching the whole length of the 
beams D D, they carry the levers g g, which are each made of two 
jieces, and are connected with the rods a a! by the links and 
bridles a?a?, The peculiar rocking of shaft H' received from its 
cupeciee shaft g gives such a to-and-fro motion to the rod a' as 
to be at rest during one-third of a revolution of the shaft g, so 
that while the needle is outside the cloth it gives time to this 
latter to be moved the distance of a stitch. p isa locker, by the 
turning of which downwards or in the opposite position, as —- 
sented, the two parts of levers q q are loosened. In this way their 
rods a or a' are made motionless while all the rest is running. 
Any needle can therefore be stopped independently—a faculty 
which gives great advant in many respects. L L are i 
for the shafts H H and i i’, in sufficient number along the beams 
DD. With the nuts rr little rings are pressed fast, by which 
the radial position of the rods aa' are made dependent of the 
spindles in which they glide; for this p rod a’ has a straight 
groove, and rod a a spiral one, causing this to make three-quarters 
of a revolution at each stroke. M is a ci r plate fast on 
spindle E; to it is applied the bobbin N, and likewise a forked arm 
P holding a pivoting little lever s, actuated by a a -T3 
situated in a little box s'. 7' isa little circular plate, ha a 
series of holes on a part of its circumference, through which the 
thread passes; their action is well known. At the extremity of 
rod a is a flange having a small hole parallel to the axis for the 
thread to pass through; a little further back there is a (treble) 
screw thread, communicating a reduced stroke to a female screw 
running on it, this latter is provided with an arm and micrometer 
screw u. On plate r', Fig 7, will be percsived a little projection 
on the periphery; this contains two very elastic little arms of fine 
steel wire, having each three to four eyelets. ; This little contrivance 
is called mitigator. 

The line x x represents the position of the cloth. The functions 
of the different parts are as follows :—The needle ¢, held by rod 
a', enters the cloth soon after the rod a moves backwards, and 
turning at the same time round itself, carries the thread three- 
quarters round the needle while this advances and finishes its 
stroke; the micrometer screw u, by the action of the female screw 
which holds it, is also made to move backwards and comes to press 
upon the pivoting lever s, which draws a given length of thread 
through the holes in plate 7". The two elastic arms of the miti- 
gator are drawn together and give out the thread contained in the 
zigzag ; the said arms afterwards, by their elasticity, separate 
again, and gently unwind new thread from the bobbin, thus miti- 
gating the jerks, which would otherwise take place upon the 
bobbin. ‘The needle then returns, again taking the th: with it, 
and having its hook —— by the tongs ww to let it pass 
freely out of the cloth; the said tongs serve at the same time, to- 
gether with the arm wi, to hold the cloth and prevent it giving 
way on either side. Rod a now also moves on its return stroke, 
though a little later the pressure of the micrometer screw on lever 
8 ceases, the eye v of which is drawn then tightly by the action of 
the thread itself against the last hole of plate r, where the thread 
passes double, and pinches the latter on that spot so as to prevent 
any further passage of it. 

It must be noted that the thread is passed from the bobbin 
round a little rod behind the latter, then through the eyelets of 
the above mentioned arms of the mitigatorzig-zag-wise from one arm 
to the other, from here through a certain number of holes in plate 
r', entering the last one from the side of the cloth, thence goes 
through an eye v at the end of pivoting lever s, and again through 
the same last hole in plate r, and lastly through the small hole in 
the extreme flange on rod a. If the micrometer screw ¥ is set to 
touch the ase y-9 lever s sooner or later, a greater or smaller 
length of thread is drawn off the bobbin, which length has to cor- 
respond with the thickness of the thread and length of the stitch. 
The paying out of a positive length of thread for every stitch has 
the effect to leave the meshes rather loose where the thread is 
thin, and draw those tight where the thread is thick, and so 
equalises on the chain of embroidery the inequalities of the thread 
as to be = unnoticeable to the naked eye. The length of the 
stitch and feed of the thread being changeable to suit the finest 
sewing thread up to the coarsest wool, it can be made to fit all 
intermediate thicknesses of thread or yarn. 





PINCHBECK’S PATENT INDIA-RUBBER TIRES 
In order to reduce the first cost, and at the same time to main- 

| tain the maximum amount of elasticity, Mr. Pinchbeck, of Leaden- 
hall-street, London, has recently patented a novel form of tire to 
te called, by which he effects a 





, which our attention has lately 


| reduction in the first cost of from 25 to 30 percent. Weannex 
hereto an illustration of the same. 

Fig. 1 is a part longitudinal section of the tire, which is formed 
in suitable segments, and also a 
Fig. 2 is a cross section of the same. 


rt elevation of the rim of the 


wheel. Instead of the drum 
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portion, upon which the india-rubber rests, being in the usual 
plain cylindrical form, it has a series of projections. The india- 
rubber ts have also similar projections, but do not fit, certain 
spaces — provided into which the india-rubber is compressed 
as soon as,the weight of the engine is brought to bear upon that 
portion of the wheel. A is the corrugated plate; B the segments of 
india-rubber forming the tire ; C shoes to hold the ments in 
their places ; D, D, are square studs riveted to the sides of the 
wheel; E, E, square bolts which work in the slots F, F,which allow 
the shoes C, to vary in position from the centre of the wheel, and 
at the same time maintain them in their relative positions. 

According to the above a t+ the maximum flattening 
of the tire will depend upon the greatest depth at B. 





THE Williams College scientific expedition to Central America 

has been quite successful, and brings back valuable contributions 

to nearly every department of natural history. Among the most 

important of their collections are 300 new specimens of birds, and 
of insvcts. 

SourH KENSINGTON MusEvuM. — Visitors during the week 
ending April 29th, 1871:—On Monday, Tuesday, and Saturday 
(free) from 10 am. to 10 p.m., Museum, 14,005; Meyrick 
and other galleries, 2573; on Wednesday Thursday, and Frida: 
(admission 6d,) from 10 a.m. till 6 p.m., Museum, 2695; Meyric' 





and other galleries, 158; total, 19,431; average of corresponding 
week in former years, 13,208, Total from the opening of tha 
Museum, 10,402,431. 
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APPLICATIONS OF VULCANISED INDIAN RUBBER. 
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ON THE MECHANICAL APPLICATIONS OF 
VULCANISED INDIA RUBBER.* 
By Mr. James Syme, sen. 

ALTHOUGH the introduction of vulcanised india-rubber to 
mechanical ay ed is of recent date compared with other sub- 
stances, it has, however, been found so pliant and useful that its 
applications are now so various and numerous that it becomes 
necessary, in a paper specially devoted to them, to make a selection 
—that selection I propose to make, in view, chiefly, of the most 
important amongst them—and these to have reference to the trade 
of the district of which Glasgow and its neighbourhood form one 
great centre of manufacturing operations, in which india-rubber is 
made the servant of many important interests. Before doing so 
it may be well to give a few facts relating to the gum itself, 
without travelling over a beaten track in describing the sources 
from whence it is supplied, the mode of its collection and impor- 
tation to this country, all which are now pretty well known. By 
favour of two manufacturers of india- oy with whom I am 
more immediately connected, viz., Messrs. S. Moulton and Co., 
and Foster and Williams, I am enabled to place before you speci- 
mens of three kinds of this useful gum; first, in its raw or native 
state, as imported ; second, in its cleansed state, ready for mixing; 
third, in its mixed and unvulcanised condition, which is simply 
the cleansed gum mixed with the finest flour of sulphur, that 
being the te wwe pen J agent, which is melted into the gum at the 
mel point of sulphur, say ata heat of about 300 deg. Fah., 
when No 1, or, as I shall term it, the pure quality, is to be produced; 
and when other qualities for specie puspemse exo sequined, then, 

igments, which are very various, 
m is effected; last, a few samples 
specific gravity of each—because age specs ravi . 
— upon the ic ity or 
pa whe Pa article its commercial value is very ah 
ependen’ ve Para first, observing finest gum 
is not much used for sechanteal purposes, being mostly employed 
for coa the surfaces of or unit fabrics for waterproof gar- 
f ; cushions, life- es ; 
fact, its high price limits its use in mechanics, which would be 
about double the of what is generally termed A, or No. 1, 
pure por this is not to be so much regretted when the lower 
weed gives sufficient wear and tear in general application, 
Para gum, as imported according to samples sh: ‘ » Sa- 
hee a apostle gravity of ee ee oe a oe > a {0-922 


Do. do., cleaned .. .. «2 «+ os «. 0°882 
Do. do., cleaned and compressed .. ee e+ 0985 
Do, do., sulphured, but not cured co ce oe cs co $0900 
_ ee oo 00 ce ce oo £08, ies ‘dense | 0-908 
ava rubber, asimported .. .. «+ os «+ «+ «os «+ O90 
Do, pM Gs 00 «6 ge <» 06 o« os 02 cc @GlR 
African ball rubber, asimported .. +. 0-920 

Do. do,, cleaned .. .. es 0°872 


SAMPLES OF MECHANICAL RUBBERS. 
No. 1, pure, sulphured—not vulcanised . 


+ «ell oz. less dense 
1 


ay eee ae es 
ae eee — gee ey ee 
nia Nema] sage a ca. move dense {1590 
No, 8, drab, mixed—not vuleanised.. .. .. .. se «.}1°451 

Ditto. —vulcanised 9 oz. more dense | 1°460 


From these specific gravities it will be seen that Para gum, vul- 
canised, has a specific gravity of 4 oz. less in the cubic fost than in 


* Read before the Institution of Engineers in Scotland. 
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the mixed unvulcanised state ; consequently it gains slightly in 
bulk when cured; and No, 1 wee » pure quality, shows a 


m 
difference of 11 oz. less cubic foot, showing a greater increase 
is Malic Glen vulommienl Gham dees the Para pure gum; on the 
other hand, the mixed mechanicals, according to samples shown, 
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densities, and r+ lessened bulk, 


rocess 
those who require moulded ‘rubbers to 
out finished to exact sise, to allow for ahri in size of 
moulds, just the same as patterns for casting ‘metals which have 
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to be made with an allowance for shrinkage. This necessary 
allowance can always be ascertained from the india-rubber manu- 
facturer or his agent, to guide those who prefer making their 
own moulds, though in most cases it is better to get the rubber 
maker to make moulds, which are usually charged at cost price to 
the customer, and remain his property for his exclusive use. 

I began a series of tests to ascertain what relation there might 
be in the breaking strains of rubbers as compared with price and 
density, and found such unexpected results that I desisted ; 
besides, the samples which I had were in my possession for ten 
months, the results were therefore certain to be unreliable. I 
cannot forbear mentioning that I found some of the higher 
priced light qualities stand less strain than the lower and 
more dense qualities. The utmost weight in direct strain borne 
on an area of fin. square of rubber was 851b., and then it did 
not break in the centre where it was reduced to about ;4 of an 
inch square ; it broke in the clips as shown by sample ** 5 ;” its 
specific gravity is 102} 1b. to the cubic foot. 

I now come to some of the more important applications of vul- 
canised india-rubber, among which the first notice is due to 
marine engine valves. Whether in the old-fashioned single- 
cylindered condensing-engines, or in the modern compound en- 
gines, india-rubber valves form an essential element in their con- 
struction. A generally received opinion for some years past has 
been that pure rubber valves of a floatable or nearly floatable 
quality were the best for all valves ; and as it is now believed that 
good rubber is not to be had so readily as in former years, I pro- 
pose in my remarks on engine valves to show, as well as I can, 
that there are other causes at work in producing short-lived india- 
rubber valves than the quality of the rubber used, such as mis- 
construction in their grid seats and covers, or in using them under 
too high a pressure as bending valves, and, it may be, in the action 
of a greater proportion of lubricants mixing with the water 
coming in contact with the india-rubber valves, and so causing 
their too early destruction by solvents of rubber. Taking the 
circulating pump valves first, these have to work in salt water; 
fresh or salt does not matter to the rubber at a temperature of 
28 deg. Fah. in cold latitudes up to, it may be, 80 deg. 
Fah. in tropical sea water, and the usual height to which 
these valves have to throw the water gives a low pressure per 
square inch; these conditions of service are in favour of the 
longest life being had out of the rubber. But what are some of 
the actual results? I have here two used valves that have been 
at work in the same steamer as circulating pump valves, each 
78in. diameter by gin. thick; specimen No. 1 is white, and of a 
specific gravity of 100,4,lb. to the cubic foot, and only worked 
during twenty-one days’ steaming. Yo. 2 speci is of a drab 
colour, and has a specific gravity of 73§ lb. per cubic foot ; that 
valve ran ninety days’ steaming, which is better, but not as much 
as ought to be got out of this latter quality. Both valves, you 
see, are split outwards from the hole in their centre, whilst the 
body of the rubber in [each is quite No. 1 pure quality I 
consider the best for cold water. The results of these two i- 
mens go to prove the correctness of this opinion, whilst in both 
valves the rubber has been too dense. I am persuaded that the 
size and curve of the valve guard has had more to do with the too 
early breaking up of the valves that the quality of the rubber, 

ially No, 2specimen. I find the guard mark on both valves is 
48in diameter; that is just 3in. less in diameter than the 
valve, which gives lin. projection of rubber beyond the edge of 
cover. ing the cover to have been as of the ordinary curve, it 
can be easily understood that the through rush of water on a 
leverage of lin. to fin. thick of rubber will in each stroke turn 
up the edge of valve into the form «f a deep cup, tending to tear 
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the rubber asunder in the centre. To prevent this rapid wear the | mended a mixed rubber of the medium quality, previously indi- 


minimum diameter for circular valve covers should be two thick- 
nesses of rubber less than the diameter of the india-rubber valve; 
and for foot valves or oblong suspended valves one thickness of 
rubber less in width than the breadth of the rubber valve. My 
conclusion is that for circulating pump valves, as well as for all 
valves, in clean culd water or in ungreasy hot water, pure rubber 
is the best; and, to get the best results from it, the guards should 
not be too much curved, and should be of the proportionate dimen- 
sions I have stated. I have here specimen No. 3, a segment of a 
used air-pump valve, which ran 28,000 miles; its specific gravity 
is 76% lb, to the cubic foot; the effects of the action of the guard 
in wearing away the rubber—see No. 4.—further proves the 
mischief that is done by too small valve covers; this has been jin. 
thick at first, and is worn away to fin. at the thinnest part. ‘The 
valve cover has been about 3in. less in diameter than the valve, 
giving a leverage over edge of cover of 1hin. against jin. thick of 
rubber. At the same time let me observe that this valve may 
have been too great in diameter for the hot well of the air-pump 
in which it had to do duty; if so, that would increase the evil of 
too small a cover, but for which it might have done duty for many 
thousand miles more, the body of the rubber being quite good. 

Air-pump valves fall to be noticed next, of which the last 
specimen referred to was one; of these I have a variety of used 
samples which have been at work in what I have called old- 
fashioned single-eylindered condensing engines, and, certainly 
when we look at the different ages of these specimens, which 
range from a few months to a dozen years, it is somewhat 
puzzling to arrive at a satisfactory conclusion, or to give a satis- 
factory explanation concerning them. Specimens Nos. 4, 5, and 
6, are all pure rubber; Nos. 4 and 6 have been kindly lent to me 
by A. B. Woodcock, Esq., of the firm of Charles Macintosh and 
Co., Manchester, whose make these two are, their quality being 
A, or best mechanical quality, as generally understood in the 
trade. From specimen No. 4 we may learn three things: First, 
the etfects of the lubricant used in dissolving the rubber; secondly, 
these clissolving effects made more rapidly destructive from the 
valve having been fixed in the centre and not allowed to rotate, as 
all circular valves should be at liberty to do; thirdly, that the 
angles of apertures in grid seat have been too sharp, and the 
coiners of bearing bars not sufficiently rounded off. The rubber is 
Sin. thick, and the incisions made by sharp corners of bearing bars 
in grid seat are cut half through, whilst the rubber itself is 
perfectly sound. I connot do better than quote part of Charles 
Macintosh and Co.’s report on it. They say that ‘‘ The evil has 
resulted from the valve not being allowed to rotate in work, but, 
on the contrary, having been held down, so as always to beat in 
the same place on the grid. The effect of this has been to cut the 
rubber on the edges of the bars, and the oil in the water getting 
into the cracks, instead of floating away as it would have done 
had the rubber been properly fitted, has productd the viscid effect 
in every incision.” I am inclined to think that the oil used must 
have been of a nature more than ordinarily active as a solvent of 
rubber; and that in such a case a mixed rubber would have 
answered better; that point I shall come to by and by. No. 6 
specimen is a segment of a fin. thick valve, which has worked two 
years and nine months, and which bears no marks of gird plate 
having been applied so as to allow it to rotate on the centre. 
These two specimens do not form part of my puzzle; it is when 
we look at specimens Nos. 5 and 7, which I here put in extreme 
contrast, that an insoluble puzzle presents itself. No. 5 specimen 
is pure rubber ,8;in. thick, and worked only nine months in a con- 
densing engine. This valve has likewise suffered from having been 
fixed at its centre; suffered both on its grid side and upper or 
guard side, and doubtless would have lasted much longer had it 
been put in free and easy at centre, having liberty to move round. 
The condition of the rubber forms part of the puzzle; it is black 
and rotten, more like strong black size or glue than vulcanised 
rubber. In extreme contrast with that we have this No. 7 specimen, 
part of a used valve which worked for twelve years, the engine 
going about sixteen strokes per minute. The rubber originally 
would appear to have been fin. or lin. thick, is now of a dark colour, 
and its specific gravity is 1°194 = 743 lb. per cubic foot, and that 
portion of its thickness left sound is in a good healthy condition, 
retaining most of its elasticity. The signs of wear on this specimen 
show that it has been fixed in the centre, and been compelled to 
beat on the grid plate in one position! I may here remark that 
this twelve year old specimen helps to confirm the correctness of 
uy previously formed conclusion regarding air-pump valves—which 
is, that a mixed rubber having a metallic pigment added to it, in 
addition to the proper quantity of sulphur for thorough vulcanisa- 
tion, and of a specific gravity of from 72 lb. to 77 lb. per cubic foot, 
is best adapted for such an application ; because it appears that 
pure vulcanised rubber is more quickly dissolved and worn away 
in action in oily water than that which is mixed, and thereby is, 
in part, protected by a pigment which is not penetrable by oil or 
fluid grease. 

Let us proceed to the discharge valves, first, of the ordinary 
single cylindered kind having oblong foot or discharge valves. Of 
these I have no used specimens to show, but I have seen some 
which had been in use, and which came out with about two inches 
broken off along the outer edge, whilst the body of the valve was 
good —-caused, I have no doubt, by a too narrow guard, to the bad 
effects of which I have already alluded. As to discharge valves, 
the experience of some superintendent marine engineers leads them 
to prefer a third quality mixed rubber, which may vary from 92 Ib. 
to 102 lb. per cubic foot, and may be either dark or drab colour, the 
usual price of which is 2s, 8d. per tb.; and these should not be 
above jin. thick, because the thicker they are the shorter their life; 
from this cause, that being fixed along one side, when thrown back 
on guard the difference in stretching of outer and inner curves is 
more or less according to thickness; and this third and heavy 
quality of rubber has too little rubber in it to enable the valves to 
be long subjected to extreme bending, the results of which we have 
seen in broken-up specimens Nos. 1 and 2, which had been in use 
as circulating pump valves. 

A reference to air-pump suction, and air-pump discharge valves, 
as applied in what may be termed a multiple series of small circular 
valves, to the modern compound double-cylindered engines, which 
promise to be in favour because of their economy in fuel, comes 
now to be of more importance than a reference to any other india- 
rubber valves used in such engines. I regret that I have not been 
able to obtain specimens of used valves of this class, and would be 
glad to have any such specimens, with their duration in work, or 
number of days’ steaming, or number of miles run, placed at my 
disposal, which might be made use of on a future occasion, when 
more facts have been collected for reference and guidance, and 
when, it is to be hoped, our knowledge of rubber shall have become 
more perfect than it is at the present time. I must, therefore, 
confine myself to remarking that it appears to me that the great 
destroyer of india-rubber valves we have to contend against in 
these modern compound engines—I mean for air-pump suction and 
discharge valves—is the presence of an increased quantity of lubri- 
cants, oils, or greases, which are made to permeate or saturate the 


steam before passing through the two cylinders, all of which must 
find its way over the face of the rubber valves amongst a much less 
proportion of water than in the older fashioned condensing engines. 


There would be less difficulty in providing suitable rubber for these 
valves, which have to work among extra greasy or oily water, were 
they applied without bending, so as to rise and fall, as do some 
feed pump valves. Indeed, I fear that unless some such arrange- 
ment be adopted that india-rubber, heretofore so very useful, will 
nut hold its place in these india-rubber valve applications, because 
of its too rapid decay. I may here repeat that, in my opinion, 
pure rubber is best adapted for circulating pump valves—mixed 
rubber, from 72 1b, to 77 1b, to the eubic foot, tor circular air-pump 
suctiva and discharge valves; and mixed rubber of 921b. to 102 |b. to 
the cubic foot for oblong foot or discharge valves. When, how- 


ever, @ superintendent engineer has asked me to recommend one | 
balls (of rubber as imported) which come from both the 


quality of rubber for these several applications I have recom- 








cated, and, so far as I have learned, with satisfactory results, 
except that drab valve of 90 days’ steaming, No. 2 specimen, 
already noticed, where misconstruction inits application, as I think, 
was the chief cause of its short service. 

Before referring to other valve applications I wish here to 
interpose a few remarks on Maes tan rubber used as joint pack- 
ings for high and low pressed compound engines with lubricated 
steam, as an illustration of the rapidly destructive effects of high 
temperature and high pressure on best red rubber. Specimen 
No. 7 A is a used red rubber flange joint of best quality, 
originally ;;in. thick. It was used in a pair of horizontal com- 
pound condensing engines of 750-horse power] indicated, the boiler 
préssure being 40 1b. per square itich, and pressure in low pressed 
cylinder 91b. to 101b. This specimen was used on a joint of the 
supply steam pipe (40 lb. pressure), immediately under the 
injecting lubricator, % sperm oil being used. Three to four 
months in this position suffice to eat it through to the bolt holes— 
six months quite through. Joints of the same thickness, ,;in., 
used for the high pressed cylinder covers further away from the 
lubricators, stand six to nine months before being eaten through 
to bolt holes : whilst joints also #,in. thick, in connection with the 
lower pressed steam, and consequently lower temperature, last 
two years and upwards, and can be taken off and put on again 
three or four times. This evidence shows that high temperature 
and high pressed steam, permeated with best sperm oil, destroys 
vulcanised rubber quickest. This result might be anticipated 
when it is known that india-rubber is, as I have stated, vulcanised 
at a temperature somewhere about 300 deg. Fah., and from tests 
I have made in hot air it becomes quite soft at 400 deg. Fah. 

I come now to feed-pump india-rubber valves for high pressed 
marine compound engines, the boiler pressure of which ranges 
from 551b. to 60 1b. per square inch. I am able to place before 
you three specimens— Nos. 9, 10, 11—No. 8 specimen being present 
only to show the action of waterin wearing away the rubber when 
in a detached state. These three used feed-pump valves are all 
of the pure grey rubber quality. No. 9 specimen was worked in 
cold water (from Loch Katrine) by a donkey engine, feeding 
against a boiler pressure of 551b. to the square inch, and the 
average life was six to eight days, of six hours’ pe work, equal 
to forty-eight hours’ work at the longest; the thickness is jin., 
and diameter 4in., fixed in centre under a cover 2sin. diameter; 
the result being a clean cut through by the bearing bars in forty- 
eight hours! This is what I consider a misapplication, for it 
ought to be borne in mind that, elastic though india-rubber be, it 
has its limits of endurance; these, in this case, have been exceeded. 
No. 9 specimen appears to have been used under a metal cap, and 
not as a bending valve like the last specimen; the utmost life of 
this valve, also, was only forty-eight hours, steaming in a marine 
engine, feeding against a boiler pressure of 60 1b. per square inch. 
The causes of that short service I take to be these:—First, too 
much oil present in hot water; secondly, the apertures in valve 
seat too large, and the bearing surface area too small; thirdly, the 
rubber itself for this application is too pure and too soft, and 
would, as I think, have served longer had it been of a mixed or 
third quality—harder, and better suited to resist hot oily water. 
This also is a misapplication of pure rubber, instead of which I 
was informed that red rubber was substituted and found to 
answer better. Now, No. 11 specimen was that used under ,a 
metal cap, not as a bending valve, and is of thé soft pure qualit?, 
fin. thick by 48in. diameter. This had a very brief life indeed, 
only having worked six hours, against 601b. boiler pressure in a 
steamer on trial. Anyone looking at the bearing surface of bars 
and rings in valve seat will see that their total area is too small 
—the total area of apertures being, in this case, more than double 
that of the bearing surfaces, which, of course, made the pressure 
on actual bearing surface to be more than double that of the boiler 
pressure, say, about 130 1b. per square inch of compression on the 
rubber. Here again we have got beyond the limits of endurance 
of pure india-rubber, even when used under compression only, 
and not as an open bending valve. These misapplications and 
failures made me turn my attention to this particular application 
with a view to prevent india-rubber from being discarded from the 
service. I therefore submit two drawings, see Fig. 4, of feed- 
pumps, one for gun metal, the other for india-rubber. Here I 
would observe that I have introduced circular holes in the bed of 
india-rubber valve, these holes are shown all of one diameter, sin., 
so that they can be finished in a drilling machine with a pin shoul- 
dered drill, The valve rubber is shown fin. thick by 4}in. diameter, 
and is made to work under a gun-metal cap plate, having a spindle 
fin. diameter passing down through and working in the centre of 
valve seat as a guide; over the metal cap I have placed a pad of fin. 
india-rubber to check the beat of upward stroke of valve, this pad ring 
being thinner and less in diameter than the valve, may on service 
be cut from the old valve after it has done its work below, The 
area for through-flow of water is as near as ible equal in both 
valves shown. The quality of india-rubber I recommend for this 
application is, as I have stated, No. 3 quality, of 92 Ib, to 102 Ib. 
to the eubic foot. 

I may remark that this mode of using india-rubber valves is 
applicable for fire-engine pumps, which, with a pressure of 120 lb. 
or more to the square inch, would require more bearing surface 
than I have shown for 60 lb. pressure so as to get the longest life 
out of the rubber, 

I now show drawings—see Fig. 1—of feed pump valves in 
which the india-rubber is moulded on a gun-metal barrel centre, 
with projecting perforated disc in centre. These valves are de- 
signed to work on a fixed spindle standing up from seat of valve, 
the india-rubber being made to act at top as a pad against the 
upward stroke ; this is simply a variation in the application just 
described. I prefer that first mode, for this reason—which I state 
in the interest of steamship owners. The variation I havo 
shown requires the gun-metal barrel; centres to be sent to the 
india-rubber manufacturer to be covered specially ;} whereas, in 
the first mode, two plain ri of rubber are used, which can be 
cut from india-rubber sheet by the engineer in charge, and be 
replaced at any time, and in any part of the world where india- 
rubber sheet can be had more readily than a supply of any 
speciality, however ingenious or simple, but which must be made 
at arubber factory. Of course stock could be carried, but a stock 
of specialities and a stock of ordinary india-rubber sheet are two 
different things. Iwould therefore add that all applications of 
india-rubber in connection with marine engines should, if pos- 
sible, be such as that the india-rubber can be replaced from 
stock sheet in any part of the world, 

Before p ing to notice other mechanical applications of 
vulcanised rubber it may be proper now to refer to some other 
causes of decay in rubber besides ordinary wear and tear, ap mis- 
applications even, Most of thase who have need to hold steek of 
sheet rubber, or to carry spare sets of valves, will have notiged the 
following :—First, that among the sheet and spare valygg there 
have heen some that got hard on the surface, and cragked when 
bent—that is called external oxidisation, which would appear to 
result from the action of dry atmospherie air, This external 
cause of decay operates equally against the wear of best gutta- 
percha, and the only protection I know of against it is to keep 
stock sheet or e valves immersed in water. Secondly, another 
thing which will have been observed ; some rubbers, even coming 
from the same makers, and of preci the same quality, remain 
good and elastic, whilst others get and become internal! 
rotten. Here are two unused valve specimens of first quality 
grey rubber, both of which are about ten years old, made by the 
same maker for one order ; the oblong foot valve, fin. thick, is good, 
whilst the in. circular valve is gone, being oxidised cubenelly as 
wellasinternallyrotten, These rottendecayed rubicrs xppear, under 
the magnifying glass, as if there had been a growth of some fungus 
within them, somewhat akin to dry rot in wood. Some light may 
be thrown on this annoying fact by quoting Dr. Ure in his “ Dic- 
tionary of the Arts,” He states that ‘* In theinterior of many of the 





and East Indies spots are frequently found of a viscid tarry-look- 
ing matter, which, when exposed to the air, act in some manner 
as a ferment, and decompose the whole mass into a soft substance 
which is good for nothing ;” and it may be that some remains of 
this ** viscid tarry-looking matter” may be left in what is con- 
sidered to be cleaned rubber, and so give rise to that species of 
fermentation referred to by Dr. Ure. It is a point which manu- 
facturers of india-rubber should give attention to in the interest 
of the rubber trade, in order to prolong the life of vulcanised 
india-rubber for mechanical and he applications. 

One very extraordinary fact in connection with the wear of 
india-rubber is that some marine engine valves, both best red 
rubber and pure grey qualities, made by the same manufacturer, 
applied in the same steamer, under pay similar conditions, 
will last only three months, others, six, nine, and twelve months, 
the lubrica oil being believed to be the same ; such valves were 
regularly worn away, not broken up. Here, again, I am inclined 
to think that the nature of the lubricant used must have some- 
thing to do with these various results. Before leaving marine 
engine india-rubber valves, the too rapid destruction of which, 
especially when applied as air-pump suction and discharge valves 
in compound engines, I have attributed to the presence of oily 
solvents in the hot water passing over them. The alkali would 
act as a neutraliser, to a certain extent, of the effects of the oily 
solvent. If we could get a lubricant containing an alkali, and, if 
from it, equally good lubrication can be had within the small and 
large cylinders, I shall have less fear as to india-rubber maintain- 
ing its useful position as a part of the structure of marine en- 
ginesin time coming. A soapy rather than oily lubricant is 
meant. 

The next application of india-rubber to marine engines I have 
to notice is a patent of David Marshall’s, engineer, Leith; it 
differs from Spencer’s rings and Davison’s specially prepared black 
india-rubber sheet. Marshall’s surface condenser tube packing 
being vulcanised red india-rubber rings }in. deep by barely ,§;in. 
thick, one edge of which is made into two rings, the inventor 
says of it that it is simple and effective, and thoroughly reliable 
as to tightness, the circulating water in centre of divided edge of 
packing ring presses the outer half of ring to tube plate, 
and the inner half of ring to tube, thereby making 
a perfectly tight joint—still allowing for expansion—is ex- 
peditious for jointing the tubes, which can be done at the rate of 
eight per minute by one man,* 

The inventor further says of his packing rings that a surface 
condenser, having them applied, has been frequently proved by 
letting in steam of 45]b. pressure, inside—that it will stand any 
pressure the other way, and that these packing rings have also 
been applied to vertical-tubed surface condensers. It is a neat 
application of india-rubber, and has done its work effeetively. It 
may be wellto add here that out of all vulcanised india-rubbers 
there is a constant efflorescence of sulphur, which, when rubber 
is applied in contact with brass and some other metals, in dry 
applications, where water is not ‘allowed to get between, oxidises 
and eats away the metal ; to prevent this it- is necessary to speci- 
ally prepare the rubber with the least possible quantity of sulphur 
to effect vulcanisation; and pure unvuleanised rubber would, 
therefore, be better for such uses if it could keep ita suape and 
do Ss duty in hot water, which it does not do like vulcanised 
rubber. 

I pass on to india-rubber and gutta-percha as applied to pump 
buckets and clacks for pit pumps. 

Fig. 2 shows a pump bucket with the lids of gun-metal, made to 
open outward against gun-metal stop guards. The new mode of 
applying packing rings is simply two square annular rings of 
gutta-percha, which might as well be made of vulcanised india- 
rubber, water being the best lubricant for it; these rings are 
placed tightly in two grooves turned out of the thicker body of 
the shell of the bucket, say, gin. deep ; and at the bottom of these 
grooves smaller and shallower ones are cut, which communicate 
with two vertical holes drilled from top of bucket down to below 
the lowest ring groove, thus allowing the pressure of the column 
of waterin the pump to get at the back of the gutta-percha or 
india-rubber rings, which are pressed out upon face of barrel gra- 
dually as they wear away from jin. thick to jin. thick, in some 
cases ; thus giving easy wear to the pump barrel, and preventing 
it from becoming “‘ bellied” so soon as when the cup packings 
were used. These new packing rings appear to work very nearly 
in equipoise, the slight percussion from behind at each start of the 
upward stroke being sufficient to keep the rings up to their work. 
The drawings do not show that in all cases these buckets 
should be a little clear of the barrel to allow sand grits to pass 
through between the bucket and barrel without injury to either. 
I have to add that these buckets should be applied to new pump 
barrels, or to old ones newly bored, because when put into 
an old bellied barrel their action is not so satisfactory, as some 
have found, and been thereby disappointed with the applica- 
tion. 

The lids are sometimes mounted with iron and leather. Instead 
of leather, which softens in water, I would recommend vulcanised 
india-rubber insertion sheet with four plies of cloth inserted ; lids 
so mounted would not wear away the beds of bucket lids so 
quickly as metal upon metal is found to do, as is experienced by 
some using them. 

The next variation of this recent application of gutta-percha 
rings to cold water pump buckets is one in which vulcanised 
india-rubber jin. thick is introduced over a grid bed, see Plate 5. 
The pump bucket has the two gutta-percha rings inserted in 
grooves, as previously explained ; but the ordinary lids, ted 
with iron and leather, or of gun-metal, are done away with, and 

canised india-rubber takes their place, and is allowed to rise 
fin. against a curved perforated guard. As to the durability of 
these india-rubber lids, it appears from trial that they have given 
great satisfaction. 

Confirmatory of the statement that vulcanised india-rubber 
would answer as well as gutta-percha for these bucket rings, I 
have proof that in one instance india-rubber, applied as a packin 
ring to an air pump bucket in a 60-horse condensing engine, work 
three and a-half years, and that an excellent vacuum was maintained. 
The quality was No.1, pure. Where the water is of ahigher tempera- 
ture and more oily lu nts present, a denser quality becomes 
necessary to resist the action of solvents, as previously referred 
to in the case of valves. 

I come now to refer tosome minor and special applications of 
pure vulcanised india-rubber for pumping purposes. The 
first is that of a vitriol pump—see Fig. 3—in which lead and pure 
rubber only are in contact with sulphuric acid. It is a force pump 
to be worked by hand, for raising the acid from the level of the 
ground high enough for distribution, say 9ft. high. In this 
a oy og you will notice that a cup or dome-shaped india-rubber 
valve is introduced, which is pressed down and reverted by a thin 
iron cup-shaped plunger; the acid by its own vitation from 
the lowest point in the chamber refills the india-rubber valve 
dome, and so the forcing goes on, two flat clack india-rubber 
valves being used for inlet and outlet valves within lead pipes. I 
am indebted to Mr. Howison, manager at Mr. John Wilson and 
Sons’ Chemical Works, Nitshill, forthe loan of two new india-rubber 
cup valves, such as I recommended to be made of pure rubber, 
with this result as compared with those previously used, which 
were of a low quality mixed rubber, made in segments joined 
before vulcanisation, and only lasted two to three getting 
honeycombed by the acid, and the joints separating quickly. On 
the other hand, pure rubber valves m without seams, in a 
strong cast iron mould, worked from five to six months, giving 
way at the sharp outer angle of the rim, as seen in the first speci- 
men. This defect has been removed by the external and internal 
angles being made quadrangular, as shown in drawing, as this 
second specimen, which is expected tv double their duration, These 


annex an engraving of Marshall's condenser, although it was 
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May 5, 1871. 


THE ENGINEER. 


303 


: ———— 








valves work in contact with sulphuric acid of 110 deg. to 116 deg. 
Twaddell. This description of vitriol force-pump is used where 
the acid chambers are planted on comparatively valueless ground, 
not for elevated chambers; hence arises the need for raising the 
acid for distribution. They could be made to raise sulphuric acid 
to a greater height in greater quantity, if necessary, by making 
the dome valves larger and thicker, with three or four plies of 
good unbleached lineneloth inserted, and constructed forthe plunger 
to be worked by steam or other power. The limit of pod. vm 
of pure vulcanised india-rubber used in contact with sulphuric 
acid seems t> be between ‘116 deg. and 146 deg. Twaddell, which 
the results shown on these two specimens of jin. india-rubber disc 
valves prove. These have been eaten through by the action of 
brown pure acid 146 deg. Twaddell in 192 hours’ contact. The 
result of tests made for me of samples of pure solid india-rubber 


tubings, as well as of best red rubber solid tubing in concentrated | 


sulphuric acid of a strength of 170 deg, to 176 deg. Twaddell, was 
that all were burnt up, and beeame quite hard and brittle, in 
about forty-eight hours. 

One more men of an acid pump bucket in combination 
with india-rubber, The body of the bucket is made of glazed 
stoneware, provided with an india-rubber packing ring and clack 
lid made in one piece, and is prepared for a wooden rod as working 
spear or lift rod, They are used of two sizes, 4in. for hand 
pumps, and 5ft. for pumps worked by other power, in lifting 
hydrochloric acid mineral liquors of 70 deg, Twaddell; the 4in. 
lifts 9ft. to 10ft., and the 5in. one at times 20ft; the rubber of 
the 4in. one is jin. thick throughout, and of the 5in. one Sin. 
thick ; for the latter size and lift it is necessary to affix a lead 
cover by lead rivet to the clack lid. They are used in lead barrels, 
and may either be used with india-rubber ball valves, vulcanised 
on iron balls to make them denser than the liquor, or Pereaux 
patent valves may be used, as parties prefer, or a simple flat disc 
india-rubber valve may be used, such as I have shown in the 
vitriol pump. They last from two to three months working night 
and day, according to the state of the mineral liquors passing over 
them. In these india-rubber valves there is a misconstruction 
which you will see the effect of in Sin. used specimen, which is torn 
away, nearly through, at inner angle of attachment of clack lid 
to packing ring, which should be made at that point curved. I need 
scarcely add that they require to be of the best pure mechanical 
quality for this purpose. There are four materials working in 
combination in this hydrochloric acid liquor, viz., lead, glazed 
stoneware, vulcanised pure india-rubber, and white deal wood for 
the spear: all which resist the action of this acid. See Fig. 4. 

For the information of those who require to use hot alum liquors 
for bleaching purposes, I state the following facts in connection 
with cistern linings. These india-rubber linings have to withstand 
the action of boiling alum liquor, mixed with other acids very de- 
structive to metal linings. The first Para india-rubber lining was 
made from }in. vulcanised sheet, cut and fitted to cistern, and the 
joints were made’ with best india-rubber solution. This lining stood 
seventeen months when it gave way at the seams only, from the 
cause I have already explained, viz., the constant outcoming of an 
efflorescence of su] i after the rubber has been vulcanised. The 


second lining supplied for same cistern was also made from pure 
Para gum, cured on a tin plate mould, with joints overlapped. This 
one has been in use for twenty-one months at this date, and 


shows no signs of giving way. 

Wenow come to consider a totally different kind of applications, 
which are effected by a combination of hard and soft vulcanised 
india-rubbers, baked on to metal rollers, which are now extensively 
used for calico printers’, bleachers’, and dyers’ rollers, and within 
the last two years to paper-making machine rollers, These being 
capable of still more extensive application, they merit a notice 
in this paper. I find that in the early part of 1864 I was at work 
introducing and explaining the various uses that this elastic coating 
on metal rollers was adapted for amongst calico printers and paper- 
makers. Prior to the invention of fixing hard rubber to metal rollers, 
or ‘*‘ bowls,” as they are technically called by calico printers, soft 
a drawn over the rollers as a sheath had been 
tried, but being securely fixed to the surface of metal roller, 
the unsatisfactory result was, that whilst using such for expressing 
the mordant, or colour fixing liquor, from the printed webs of calico 
there was an irregular wave of rubber rolled back in the opposite 
direction of the motion of the roller, which caused derangement 
and disfi, ment in fine poate patterns, so that when these 
improved rollers came out they were accepted as a boon to that par- 
ticular trade. In order to suit all purposes to which this covering 
might be applied, I suggested to the manufacturer to make six 
small samples of different hardnesses, beginning at the hardest, 
and going down softer to the softest pure rubber for the outer 
coating. Here is one of the first samples made for me in 1864, 
which is of the hard vulcanite kind throughout, and was intended to 
take the place of sycamore wood “bowls” for calendering or 
smoothing purposes; large sycamore wood “‘ bowls ” frequently 
shrink and split, and require to be often re-turned. This vul- 
canite coating, say of lin. thickness, can also be turned in the 
slide lathe with hard wood turning tools, and would wear longer 
than wood. The material being new, and not understood by 
managers and workmen, was not then adopted for that purpose. 
I have here three small specimens of the part hard and part soft 
kind of india-rubber coverings, such as are now in general use. 

We come next to paper-making machine rollers, which have 

use 1989, There are still the size rolls for fine 
papers to which it might be successfully applied, because the 
acids in the size go on to honeycomb the brass shell, but have 


no effect on india-rubber. 

Wherever it it neces to use these india-rubber covered 
rollers in pairs one should be harder than the other, and be made 
the driving roller, because of the ‘‘ wave of rubber” that is 
forced back on the driving roller whilst in action. 

A trial of this covering for wool-wringing rollers, made in 1864, 
turned out to be a misapplication, b ep on the 
rolls required to express the soapy liquor out of lumps of wool is 
so great, and the rubber requires to be so soft and thick in the 
outer coating, that the cohesion of one layer of rubber to the 
other will not resist the tear of such a high pressure, although 
for wringing some wool yarns they do very well when carefully 
worked. Although this elastic covering has been getting gra- 
dually into use in the seven years past, it appears to be still in 
its infancy. 

India-rubber buffer springs and draw-springs for railway 
carriages and luggage wagons claim attention next. I regret to 
know that for these uses india-rubber is not holding the place it 
once had ; my remarks may help to show why. I have here five 
used specimens of india-rubber buffer springs. The first one, and 
the only one from a passenger carriage, is of pure rubber 44in. 
diameter by 1jin., hole 1}in. thick, one of a set of six forming one 
buffer spring, and was at work close on nineteen years—as long as 
the carriage itself lasted—and is now in that particular decom- 
posed or fermented state to which pure rubbers more especially 
are liable to get inte, Still one would think that a nineteen years’ 
lease of life was enough to satisfy the most economical com- 
pany for this application. We eome to the more destructive 
luggage wagons ; it is here where rubber is most cut up, specimens 
‘a now shown. ‘a sities : 

t has been to protect the ru! rings of meta 
outside of a. Doubiless that is best proposal 
hich protection a better 

might be used, and result in 
the comparative costs and durations of these 
I unable to a 8. Moul- 

s and re 9 Spencer's, and remark on very trying 
opplication that I am of opinion that the rubber eylinder used as 
a buffer or d ing might be advantageously strengthened 
thus :—By placing round iron wire rings opposite each other, one 
series around by Ly —nid hole, the other series outside the rubber 
—— to | ern flush with the rubber, but not carried 
through it as a spring. The igper rings would protect the 








hole from being frayed larger, and the outer rings would form the | 
straight-jacket, binding the waist of the india-rubber cylinder ; 
thus mounted a mixed rubber of 75 1b. or 80 1b. to the eubie foot 
might be used and last longer. Vulcanised rubber being capable 
of retaining its elasticity in the various temperatures of different 
climates, from cold Canada to the hot Indies, is a serviceable 
material for railway buffer and draw-springs which, if means could 
be adopted to make it last long enough, would save it from being 
superseded by steel springs of various descriptions ; a larger 
superficial area of rubber in springs for this purpose a need- 
ful, in view of their short duration as at present applied, which 
is from two and a-ha'f and three and a-half years. 

Wheel tire applications I take next. In these also rubber has 
not been so successful as it might have been, because of misappli- 
cations—see Fig. 5—for a hand truck wheel with rubber tire, and 
a proposed method of applying india-rubber to ordinary carriage 
wheels. Layers of canvas are embedded in the body of the rubber, 
but not coming through to the outsides; internal binding makes 
the tires unstretchable, therefore the rims of wheels must be 
made for putting the india-rubber tires on from one side as shown ; 
the truck wheels being in two halves bolted together, and the wood 
felloes of carriage wheels are shown with two flat protecting 
rings of iron screwed on to form a groove for the rubber. Mr. 
Thomson, in his rubber tire, makes a double use of it- different 
to other wheel tires, the propelling power in other wheels being 
applied in their centre ; his is made to act, not only as a continuous 
rim spring around the circumference of the driving wheels, but it 
is also made the means of traction, a totally different thing to 
other wheel tires. He prevents these wheel spring tires from 
dragging on the rims of the driving wheels by perforating the iron 
rims with numerous circular holes, into which the rubber is pressed 
by pressure from without, thus preventing a slip. 

Another ful application of india-rubber is to be found in 
“ Shanks’ Patent Flexible Valve Closet,” in which a hollow india- 
rubber ball valve, 3jin. diameter, fitted into a circular brass bed, 
is a principal feature. I have only to add that from the cleanli- 
ness and freedom from derangement of these closets—sometimes 
going tive years and more without a repair—they are getting into 
extensive use, and deservedly so. 

You all know that faithful, constant servant of water companies 
and water consumers by measure —Kennedy’s patent water meter. 
It is only as an illustration of a simple and ingenious application 
of india-rubber in measuring cold water that I bring it under 
notice. A more trying application, in sv far as the effects of 
constant torsion are brought to bear on vulcanised rubber, I do 
notknow. This water-dividing line is a round ring of round rope 
rubber, of best quality, stretched over the inner and movable 
measuring cylinder, and acts between the incoming and outgoing 
water correctly so long as it maintains its elasticity, and does not 
get elongated and into wave like kinks between the moving and 
tixed cylinders. The india-rubber round ring is also used as an 
air coaer and gas escape preventer in a new form of beer cask 
quite successfully. 

The last application I have to refer to in this selection of 
references can scarcely be called a mechanical application, but 
certainly in it india-rubber has to play an equally exact part as in 
Kennedy’s patent water meter, though in a different way ; I refer 
to india-rubber as applied to billiard tables. What is wanted is 
a quick, certain, and invariable rebound of the ivory ball from the 
cushion, at the same time having the cushion frame as low as 
possible. b 





The arrangement consists in a fin. vulcanised No. 3 
quality rubber strip, with one side a semicircle, against the centre 
of which the centreof percussion of the 2);in. ivory ball is made to 
impinge ; the rubber is fixed between a wood bearing below and a 
brass plate above, so that only the semicirele of rubber projects. 
Being thus confined, the recoil of the spring in rubber is exerted 
in a direct line from centre of rubber to centre of ball. In addi- 
tion tothat advantage, besides others I do not stay to note, the 
height of cushion frame above slate table is only l4in. full, as 
against 1jin,, as is usual. 

A brief remark on india-rubber as applied to the human body 
in the form of waterproof clothing :—India-rubber waterproofed 
coats, &c., should never be worn in dry weather for this simple 
reason—that that which keeps water out keeps perspiration in. 
The result of walking in such clothing in dry weather, and 
in wet weather too, is to put the body, in great part, into a bath 
of condensed perspiration, causing various ailments; therefore, 
when coats of this kind are worn they should be large and loose- 
fitting to admit air and allow perspiration to get away. I prefer 
the long, loose circular cape. For the same reason waterproof 
garments ought not to be worn for warmth ; wool is better. 
Against drenching rain, and for fishing purposes, they are most 
suitable. 

I have endeavoured to treat this eubject in a scientific spirit, 
more suggestive than conclusive, net stating facts adverse to any 
interest. In doing so I trust I am in harmony with the spirit of 
this Institution and association, which I take to be that of a 
“communism in useful knowledge,” communicated to aid im- 
provements in the fature. 

Finally, I have pleasure in thanking those gentlemen who have 
freely given me information, or specimens of used or unused 
articles, or have furnished drawings in illustration of this subject. 
I return their kindness with what interest I have been able to add, 








UNIVERSITY OF GLASGOW. 
Session 1870-71. 

Certificates of Proficiency in Engineering Science.—J. V. Wilfrid 
Amor, C.E., Isle of Wight; Alexander Anderson, C.E., Ross-shire; 
Philip Bulmer, C.E., Gateshead-on-Tyne; George Carlisle, C.E., 
Kent; Henry Dyer, C.E., Glasgow; Colin B. Fairlie, C.E., Edin- 
burgh; Arthur C. Gotto, C.E., London; Frederick Griffith, C.E., 
Belturbet; George Keith, C.E., Aberdeenshire; John Munro, C.E., 
Culross; Alexander Murray, C.E., Ceylon; Robert Napier, C.E., 
Glasgow; Alexander C. Raff, C.E., Queensland; William Smith, 
C.E., Yokohama, Japan; James Waddell, C.E., Lanarkshire. 

Walker Prizes.-—For an examination in writing : (1) Henry Dyer, 
C.E., Glasgow; (2) Charles Pullar Hogg, Forfar. For an oral 
examination (awarded by the votes of the class): (1) Charles 
Pullar Hogg ; (2) John Munro, C.E., Culcross. 

Class Prizes.—For written exercises: (Division A) Henry Dyer; 
(B) Peter Alexander, Glasgow ; (C) David Hutcheson, Glasgow. 





For oral examinations: (Division A) Charles Pullar Hogg ; (B) 
Peter Alexander ; (C! James Thomson, Glasgow. 

Professor Rankine presented the prizes to the successful students 
in the classes for civil engineering and mechanics. He afterwards 
said that, although he had not to report an increase of numbers 
in his class, he had to report progressive efficiency, which was 
evinced more especially by the increased number of candidates 
who have obtained certificates of proficiency in engineering 
science. Greater prominence had been given to the study of the 

i and principles of naval architecture during the session 
than formerly, and he wished to express his great obligation to 
Mr. Lawrence Hill, who was authorised by the senate to lecture on 
that branch of che subject during his absence. He added that the 
conduct of the stcdents during the session had been everything 
that could be desired. He did not say there had been any im- 
provement, because their conduct had always been good. Pro- 

essor Raukine also mentioned that there were prospects which 
led them to believe that there would be an increase of efficienc 
in his classes in future sessions, as great benefits would resu 
from the additional accommodation obtained in the new buildings. 
It was desirable that there should be a collegtion of models and 
8 ens of materials and other objects for the instruetion of the 
; but in the old buildings there was net a cubic foot of room 
for such objects. In thefnew buildings, however, 
propriated for that purpose, and he was happy 
the liberality of various gentlemen in this 
especially Mr. Jas. Robert Napier—models 
now beginning to fill these rooms. 













COMPOUND ENGINES IN THE NAVY. 

WE give below a copy of a semi-official report on the 
performance of the engines of two vessels recently added 
to our navy. It will, we think, be read with much interest 
by all those who are desirous to see facta instead of theories 
published regarding the compound engine. The duration 
of the trials was sufficient to enable the consumption of 
fuel to be estimated with a fair approach to accuracy. It 
will be seen that in the case of both vessels a high measure 
of economy was reached, while the speeds of the ships were 
kept down. The obyious deduction is, that the economy 
resulted mainly from the extravagant proportional area 
of heating surface present when the engines worked at low 
power. As the power increased so did the relative con- 
sumption of fuel, until, at full power, a point was reached 
in the Tenedos which has often been paralleled by smaller 
engines, non-compounded. In the low-power trials Messrs. 
Randolph and Elder beat Messrs, Rennie, but at the full- 
power trials the position was changed. It is generally 
assumed that it is exceedingly bad practice to draw steam 
from a jacket; yet this is precisely what Messrs. Ran- 
dolph and Elder do, It is « very curious circumstance 
that under such conditions the engines of the Tenedos 
should have beaten those of the Briton, fitted with Cow- 
per’s reheating apparatus, by the aid of which it is gene- 
rally supposed that the steam is sent into the second 
cylinder dry and hot. Are we to take it for granted that 
the reheating process, however good in theory, is valueless 
in practice / 

The Tenedos, 8, wooden-built, unarmoured serew corvette of 
1275 tons, and 350-horse power nominal, has been put through the 
following series of speed trials by Admiralty order, for the purpose 
of ascertaining the consumption of coal at different rates of speed, 
in order to contrast the results with those of similar trials accom- 
plished by the Briton, a corvette of 13351 tons, and of the same 
nominal horse-power. The engines of the Briton were built by 
Messrs, Rennie, of London ; those of the Tenedos by Messrs. John 
Elder and Sons, of Glasgow, both being on the compound prin- 
ciple, but with this difference, the high-pressure cylinder of the 
Tenedos is 57in. in. diameter, the low-pressurecylinder 90in. in dia- 
meter; around the former is an outer casing, forming a re- 
ceiver, into which the steam is exhausted, and passes into the 
low-pressure cylinder, issuing thence through the exhaust 
pipe into the condenser. In the Briton the high-pressure cylinder 
is also 57in. in diameter, the low-pressure cylinder is 100in. in 
diameter ; the steam in its way from the bigh-pressure to the low- 
pressure cylinder passes through a Cowper’s reheating apparatus to 
restore heat lostin the smallcylinder. On Monday last the Tenedos, 
manned from the ships the Royal Adelaide and the Indus, and in 
charge of Commander F, H, Hastings, and officers of the steam 
reserve, steamed from the harbour at Devonport into the Channel, 
for a six hours’ trial at eight knots speed. The ship's draught 
was, forward, 13ft. 4in.; aft, 16ft. 4in.; a mean draught of 
14ft. 10in.; her displacement, 1670 tons. The engines were 
brought to 60°31 revolutions per minute, which gave the required 
rate of speed as tested by the log. The weather was exceedingly 
favourable, fine and bright, with light northerly breeze and smooth 
sea; the barometer, 29°98; thermometer, 56. On reaching the 
offing the vessel's course was shaped due west for three hours, 
which brought her off the Dodman Point, on the Cornish coast. 
She then returned to the harbour, The result gave a consumption 
of 7001b. of coal per hour, or a mean consumption of 1°58 Ib. per 
indicated horse-power per hour, the mean indicated horse-power 
being 443. The following is the result of the Briton’s correspond- 
ing trial on the 5th of October, 1870 :—Ship’s draught, forward, 
12ft. llin.; aft, 16ft., a mean draught of 14ft. 54in.; displacement, 
1737 tons ; consumption, 1000 Ib. of coal per hour, being a mean 
consumption of 1°675 1b. per indicated horse-power per hour; mean 
indicated horse-power, 597 04. Weather fine, sea smooth, force 
of wind, 2to 3. On Tuesday the Tenedos, incharge of the same 
officers, made a six hours’ trial at 10 knots speed ; the weather 
was fine, wind south, force 1, sea smooth; barometer, 3004; 
thermometer, 56. Draught of water the same as on Monday. 
The engines were brought to 75°2 revolutions per minute, which 
gave the requisite speed ; the course steered was due west for three 
hours, which brought the ship off the Gull Roek, near Falmouth. 
She then returned to the harbour at Devonport, Her consump- 
tion of coal at this speed was only 1166°4 per hour, being a mean 
consumption of 1°35 lb, per indicated horse-power per hour, the 
mean indicated horse-power 867. The following are the particu- 
lars of the corresponding trial of the Briton, on November 19, 1870: 
Ship’s draught forward, 13ft. 2in. ; aft, 16ft.; a mean draught of 
14ft. 7in. ; displacement, 1758 tons ; consumption, 1666 1b. of coal 
per hour, a mean consumption of 1°515 lb. per indicated horse- 
power per hour; mean indicated horse-power 1100°006 ; force of 
wind, 3; seasmooth. On Thursday the Tenedos, in charge of the 
same officers, completed the series of competitive trials by a six 
hours’ run at full steam power. The weather was fine, wind 
W.N.W.., force 4 ; sea moderate ; barometer, 29°92 ; thermometer, 
54; the mean draught of water, 14ft. 10in., and displacement, 
1670 tons, the same as on the two previous trials. The course 
steered was 8.8. W. for one hour, N. by W. one hour, W, 48. two 
hours, E. 4 N. two hours, e consumption of coal was 4681 Ib. 
per hour, being a mean consumption of 2°321b. per indicated 
horse-power per hour, the mean indicated horse-power 
2018. Mean speed, 13°01 knots per hour; mean revolution, 99°7 
»er minute; mean steam pressure in cylinders—high, 25°2; low, 

1°28. In consequence of the wind abating, the steam blower or 
smoke blast was used, which raised the consumption of coal 
during the latter part of this trial. The corresponding trial of 
the Briton on the 2nd of June, 1870, gave the following result :— 
Ship’s draught forward, 13ft.5in.; aft, 16ft. 1lin.; a mean draught 
of 15ft. 2in.; displacement, 1860 tons ; consumption of coal per 
hour, 3999 lb., being a mean consumption of 1°981 1b. perindicated 
horse-power per hour, mean indicated horse-power 2010, mean 
speed 12°766 knots per hour, mean revolutions 92°646 per minute, 
mean steam pressure in cylinders, high, 25°30; low, 8383; weather 
fine, calm to force 1; sea smooth, Mr. James Steil, inspecting 
officer from the department of the Controller of the Navy, White- 
hall, Mr. Kirk, representing Messrs. John Elder and Sons, the 
builders of the engines, and Mr. Bardin, C.B., Chief Inspector of 
Machinery Afloat, were on board the Tenedos throughout the 
trials, which were considered highly satisfactory. 








American Rartroap Briwwer Construction, — The Balti- 
more Bridge Company have the following work in progress :— 
For the Missouri Pacifie Railroad, twenty-two spans, varying 
from 150ft. to 98ft. in length; for the North Missouri Railroad, 
one viaduct of 400ft. and one bridge of 125ft. span ; for the Eliza- 
hethtown and Paducah Railroad, two viaducts ; for the Pittsburgh 
and Connellsville Railroad, thirteen spans, v from 13ft. to 
124ft. ; for the Midland , of New York, one viaduct, 
1400ft. long ; for the United States Government they are build- 

the Mississippi River Rock Island Bridge, consisting of a draw 
adit. long and adjoining spans of 258ft. and 160ft, This is the 
heaviest bridge in this country, and contains the heaviest draw- 
bridge in the world. For the Arequipa and Peru Railway, of Peru, 


they are building the Arequipa viaduct, 1500ft, leng and 50ft. high, 
and for the 7 es and a mn Railway the papede-Vervens 

| viaduct, consisting of four of Fink suspension truss of 100ft. 
to 125ft. spans, resting on wrought iron piers; one of 150ft., 
and one of 250ft., oat one ef 179ft. in height, 
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EMBROIDERING MACHINE 


BY E, A. BOURRY, OF SAINT GALL, SWITZERLAND, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN. —Messrs. A. AsHER and Co., 11, Untre den Linden. 

VIENNA.—Messrs. GERo_p and Co., Booksellers. 

a Dtirr, Bookseller. 

MAD. .—D. Jose ALoover, Editor and Proprietor o, “ Gaceta 
Industrial,” Preciados 49 y 51. diaaltinn, 

NEW YORK.—Wiiimer and Roaers, 47, Nassau-street. 











PUBLISHER’S NOTIOE. 

*,* With this week's number of THE ENGINEER is issued as a 
Supplement No. XLIV. of our Portfolio of Working Drawings, 
representing Combined High and Low-Pressure Engines at Messrs. 
Vivian's Rolling Mills, Ladywood, Birmingham. Each number, 
as issued by the Publisher, will contain the Supplement, and 

Subscribers are requested to notify the fact at this office should 

they not receive it. 








TO OORRESPONDENTS. 
*." We cannot undertake to return drawings or manuscripts; we 


must therefore request our to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
tng questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

_ communications. 

.«* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
— and ero roa — m we ergy must in all 
cases be accompan a large envelope legi irected by the 
writer to himself, and bearing a 2d. pain cam, in end 

i that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these ¢ ions. 

Otp Susscriper.—Write to the secretary, 25, Great George-street, West- 
minster. We cannot spare the space which would be required to answer 


you here. 

J. P. (Clydach).—The patent is No. 7888. Send fourteen stamps to 
B. Woodcroft, Esq., H.M. Patent-office, Southampton-buildings, London, 
with a request that the specification may be sent to you. 

X. .Y—You do not mention how your load is to be applied, but on the suppo- 
sition that it is uniformly distributed the breaking weight at the centre 
may be calculated as follows :—Let Wi equal the breaking weight, R the 

external radius of the cylinder, and Ri the internal, 8 the tearing strain 

of the material, and L the span. Then 
w=2X*X8 x (Rt— Rif) 

LxXR j 

We almost imagine you must have made an error in stating the question, 

as a cylinder 18ft. in diameter, and only 3ft. Gin. between the supports, is 

an example of construction that needs no calculation as to strength. 


SUBMARINE QUARRYING. 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers oblige by some information about a 
machine for cutting blocks out of the solid rock in subterran 
quarries? H. 8. 

Manchester, April 28th, 1871. 


MEETINGS NEXT WEEK. 
Tue Institution oF Crvit_ Enoineers.—-Tuesday, May 9th, at 8 — : 
last Furnaces.” (2) ‘‘The Treatment of Town 
age,” by Mr. Arthur Jacob, B.A., Assoc. Inst. C.E. 
NiteD Service Institution.—Friday, May 12th: Lecture at 
three o’clock, ‘‘ The Military Systems of ‘France and Prussia in 1870,” by 
Captain C. B. Brackenbury, R.A. 


Tue Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. +s 
Yearly (including two double numbers) .. .. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tu ENGINEER is registered for transmission abroad. 

Avertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ni: The line averages eight words ; 
blocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements ishi: 

















DEATH. 
On the 30th April, suddenly, at his residence, 26, South-hill Park, 
Hampstead, THomas WituiaM Garpner, C.E., the only son of Mr. 
— William Gardner, of 255, Regent-street, and Wormley, Herts, 
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THE INTERNATIONAL EXHIBITION, 


TxE merry month of May has seen the beginning of the 
International Exhibition of 1871, designed as the first o 
an indeterminate series of such displays. South Ken 
sington is to be the pole around which the world of art and 
science is to revolve. Year by year is art to unveil its trea- 
sures, and in cycles of years is industry to show its handi- 
work, bringing forward its — by annual instalments. 
Our exhibition palaces have hitherto been mere booths, 
put up to be soon taken down again—mere shifting tents, 
answering their purpose in one place, and then moved 
away to another. But the exhibition principle has now 
taken root in the soil, and, although the scale of magnitude 
is reduced, at length we see permanence secured. That is 
to say, the buildings will remain, but the contents will 
change. From spring to autumn the display will continue, 
but with the departure of September the oun will close, 
the exhibited articles will be dispersed, and a fresh collec- 
tion will be made in the ensuing year. 

The prospect of this continued renewal may be su 
posed to depend somewhat on the success of the 
first attempt. Upon the whole, the beginning has been 
hopeful. It was a disappointment to find that the 
Queen would not be in town on the first of May, 
and that consequently her Maj would open the 
Albert Hall without conjoining t structure with 
the Exhibition. The next disappointment was the ab- 
sence of the Princess of Wales, but the public were con- 
soled with the prospect of seeing the Princess Helena of 
Great Britain—Princess Christian of Schleswig-Holstein. 
Even this promise failed, for the Princess Christian fell ill, 

= could not —_ = the npn of re a 

representative of feminine ro , and w ‘orm 
her part. The Prince of Wales evi atiy did bie beat on 
the occasion, and lost no opportunity, of showing himself 
gracious. It was certainly a brilliant scene, despite the 
poor reputation of England for espectacular displays. The 




















sun shone bright, and the showery-looking clouds rolled 
drily away before a northerly wind. Flags waved in the 
sunshine; the people were abroad in their thousands; aris- 
tocracy, diplomacy, and the powers military and civil 
gathered together at South Kensington in the belief that 
they were going to do something to promote the arts and 
sciences. If there was any deception here it was harmless. 
South Kensington wanted a demonstration, and had it. 
Why not? The assembly in the conservatory constituted a 
pageant which itself emulated art. Gorgeous colours flashed 
upon the eye, and beneath the sober—we might say dingy 
—canopy which parried the solar rays there was a gleam- 
ing of azure and rose which gave a hint as to the prevailing 
colours of a fashionable morning ¢oilette. The ladies hand- 
somely fulfilled the mission of the hour, and appeared in 
attire which in some instances was splendid, and in almost 
every case was tasteful. Surely these are golden days for 
science and art, when royalty, beauty, wealth, and power 
come together in honour of an exhibition of “Selected 
Works of Fine and Industrial Art and Scientific Inven- 
tions.” Representatives of all Europe were there, minus 
the French Ambassador. The Nawab Nazim of Bengal 
and his two sons were there, gleaming among the crowd 
with singular distinctness, their lithe-looking figures en- 
cased in cloth of gold, and their head-dresses heavy with 
jewels. A gorgeous Russian uniform blazed upon the 
sight, and a blue and silver Hungarian flashed like a 
meteor. There was a general medley of nationalities and 
dignities, and the eye was baffled in reviewing such a varied 
throng. The sturdy Yeomen of the Guard were there, erect, 
stalwart fellows with flashing javelins, or whatever they 
choose to call their antiquated weapons. The band of the 
Royal Horse Guards rattled and clanged their military 
music in the conservatory as the assembly grew and the 
hum of voices increased. Grandees of all descriptions 
came flocking in. There was the Bishop of Winchester 
leaning in “idle state” against the dais, looking well for a 
sick man. His lordship, it was said, had excused himself 
from preaching the day before. There was Lord Elcho, 
the champion of the Volunteers, in sober grey. There was 
General Sir James Scarlett, with uniform worthy of his 
name. There was Musurus Bey, who by this time must 
almost fancy himself an Englishman; and there were his 
daughters. So we might extend the scroll, and tell of 
Ear! Granville, and Mr. Secretary Bruce, and Mr. Goschen, 
and Mr. Disraeli, the last-named wearing his Windsor 
uniform, and possibly thinking quite as much about 
the Budget as about South Kensington. The Prince of 
Wales was not exactly punctual in coming, neither was 
Mr. Scudamore, who, as representing the Post-office and 
the telegraph service, ought to have kept true time. 
Perhaps his cocked hat was an impediment, and certainly 
we may say that we never saw so many cocked hats in so 
small a before. 

There can be no doubt that the opening ceremony was 
itself an exhibition. Although some of the elements were 
a little grotesque, the tout ensemble was good. There was 
an absence of stiffness and dulness. It is a hard thing to be 
light-hearted just now. The air of Europe is rank with 
sulphur. There is a weight on men’s minds, and there is 
a doubt about the future such as the world has not known 
since the days of the First Napoleon. Why should we 
prattle to them of pottery, and wax eloquent over woollens 
and worsteds, when everybody knows that everybody is 
thinking about great guns and small arms? How changed 
is Europe since 1851! We looked for the millennium, 
and, behold, a mitrailleuse/ Art and industry are this 
year inaugurated in a conservatory, as if they were exotic 
plants, to be nursed with care lest they perish from the 
earth, There is a great void in the French anneve, and it 
seems to tell of the desolation which has overtaken the 
fairest part of the Old World—joyous France, and the 
gay city. While martial music echoed through the halls 
of South Kensington, Frenchmen were slaying Frenchmen, 
and Prussians were looking on. Whether our own arma- 
ments are bloated or not, it is clear that our taxation is 
swollen to an unwelcome extent. If Mr. Henry Cole can 
do something towards pacifying the world, it is well that 
he should have the chance of doing it. It was a pleasant 
gathering on Monday last, and showed the spirit of a nation 
which knows better than to be dazzled with visions of 
military glory or dreams of universal domination. 

The Exhibition is now open, and the public may proceed 
to make themselves familiar with its contents. The report 
presented by Lieut.-Colonel Scott to the Home Secretary 
and to the Prince of Wales, the latter receiving it on 
behalf of her Majesty, sets forth the objects of the Exhi- 
bition very distinctly. The Exhibition itself is neither a 
show nor a shop, but is designed for the development of 
human skill as applied to arts and manufactures, Taste is 
to be cultivated, and utility is likewise to be kept in view. 
A system is now laid down different from that which has 
governed all previous exhibitions; and it says not a little for 
the sagacity of the late Prince Consort, that the plan now 
adopted is in some the same which he originally 
intended. There is a directness of aim in the present 
scheme which commends itself to the practical good sense 
of Englishmen. The exercise of selection, and the group- 
ing of articles by classes instead of nationalities, are points 
which serve to rescue the Exhibition of 1871 from the 
character of a mere World’s Fair or cosmopolitan bazaar. 
Here the home manufacturer may com his own commo- 
dities with those of the foreigner, and the machinery of pro- 
duction may also be studied, as well as the raw materials. 
Though neither showy nor vast, the Exhibition of 1871 may 

thaps leave a more enduring mark behind it than was pro- 
duced by its ambitious predecessors, The fact that the offi- 
cial catalogue is already in our hands indicates the earnest- 
ness with which the work is being done. Before the 
month expires we may hope for the official reports. There 
is, therefore, reason to believe that the ies conducting 
the undertaking are not trifling with their task, but are 
really working according to a plan which they intend to 

out. Looking at the very lengthened list of names 
on the committees of selection, we are struck with the im- 
mense amount of voluntary and unpaid labour devoted to 
this Exhibition, and the report ofjfthe Commissioners bears 





witness to “ the patience and conscientiousness ” with which 
these parties have “carried out their arduous and re- 
sponsible duties.” The Commissioners state that their total 
outlay for this Exhibition, including the permanent build- 
ings, fittings, furniture, &c., has been £100,000. By far 
the greater part of this expenditure will, of course, be un- 
necessary in future years, unless further buildings are 
erected on the site now lying vacant to the south of the 
Horticultural Gardens. But of this we hear no hint at 
present, 


COMPOUND ENGINES, 


In an article which recently a red in our pages we 
stated in the BD gen possible — that we desired 
nothing so much as to arrive at the truth concerning the 
relative merits and demerits of compound engines. Writing 
on the subject without prejudice, and having no wish in 
the matter but to elicit some facts tending to prove that 
compound engines working at moderate grades of expan- 
sion are really better in the fullest sense of the term than 
simple engines of the same class, we endeavoured so to 
word our sentences that neither prejudice nor that idle 
hair-splitting about figures which is the curse of scien- 
tific discussion, might be brought into play. Tem- 
perately as we wrote, we were unfortunate enough to 
evoke the wrath of a contemporary, who at once proceeded 
to do that which we most deprecated. Instead of contri- 
buting one solid proved fact in favour of the compound 
engine, he presented us with a design of his own, and an 
elaborate array of figures intended to prove to demonstra- 
tiou that the strains in a non-compound engine must be 
more irregular in amount than those acting in a compound 
engine of similar power. Acting on the advice given in a 
well-known proverb, we replied to our contemporary, and 
insisted on the obviousness of the fact that he had added 
nothing to the literature of the subject but a contribution 
proving what no one disputed, and pointing out especially 
that in order to dispose of the charges concerning com- 
mpd brought against the compound system, not alone 

y ourselves, but by many other engineers competent to 
pronounce an opinion on the subject he had fairly aban- 
doned all types but one, commonly known as the Cowper 
engine. We shall not occupy space by repeating at greater 
length what we have already and recently said on the 
subject; we shall pass at once to the very brief considera- 
tion of our contemporary’s last addition to the literature 
of the compound <—m. 

The first point he disputes is our statement that 
a compound engine, with the general design of which he 
favoured his readers, must weigh more than a non- 
compound engine of similar power. In his first article on 
the subject he assumed that the cylinders and their valve 
chests would in almost all cases be perhaps from 10 to 15 
per cent. heavier in the compound than in the non-com- 
pound engine. We estimated the augmentation of weight 
at a higher figure, and in his last article—that under con- 
sideration—he admits that the large cylinder, with its 
piston and lids, may possibly be 30 per cent. heavier 
than one cylinder of a non-compound engine, in so far 
acknowledging the accuracy of our statements. But he 
reasons that the maximum strain to which the moving 

rts and framing would be submitted being less than 

alf as great® in the compound as in the non-com- 

und engine, a corresponding saving may be effected 
in their weight which would not only compensate 
for the difference in weight, but leave a balance on 
the right side. We have not the slightest hesita- 
tion in saying that this is an argument which will 
possess no force whatever in the estimation of men accus- 
tomed to design marine engines, Under no possible circum- 
stances can the frames of steam hammer engines be accu- 
rately, or even with approximate accuracy, be proportioned 
in dimensions to the strains brought on them by the loads 
on the cylinder lids, In all cases the factor of safety in 
these frames must, as regards the lid loads, be enormous, 

It is essential that the frames be stiff, and to that end they 
must be heavy. For example, in such an engine as our 
contemporary describes, if we suppose that the cylinders 
are carried in the usual way, on hollow A frames, it will be 
impracticable to make these frames less than half an inch 
thick, and slight reference to any good drawings of such 
frames will show that each leg of the A cannot have 
in engines of the dimensions selected by our contem- 
porary less than 40 square inches of sectional ‘area, 
or for the two legs, let us say, 80 square inches, Now, 
assuming, as our contemporary has done, that the maxi- 
mum load on any cylinder cover will be 87,000 Ib., we 
have a tensile strain per inch of metal of 10875 Ib., 
or a little less than half a ton only. Any attempt to 
proportion the thickness of metal to the ratio of the maxi- 
mum cylinder strains would result in the production of a 
pattern which could not be cast from in the foundry. As 
regards the bed-plate, again, its strength and weight will 
be dictated by conditions in which the strains on the cylin- 
der lids play a second or third-rate part. The dimensions 
must be regulated by the size of the bearings, the method 
in which the engines are put into the ship, and the chance of 
twisting in the ship’s timbers or ribs. And it is certain that 
the weight ofa bed-plate must increasein afar morerapid ratio 
than its length. We shall not fall into our contemporary’s 
error, and confine ourselves to mere argument. e fol- 
lowing statement of facts will, we think, prove satisfactorily 
that compound engines of the simplest class, such as our 
contemporary of, must, in practice, be heavier than 
non-compound engines. We have lying before us parti- 
culars of two pairs of engines of the same nominal power— 
one compound, the other simple. The high-pressure 
cylinder of the first is 27in. diameter, and the low-pressure 
cylinder 47in., the piston areas being respectively 572°55in. 
and 1734‘9in. The stroke is 2ft. 6in., and the steam is ex- 
panded altogether but five times. The weight of the 
engines, complete with all gear, is 35 tons 15cwt. The non- 
compound engines have two cylinders 38in. diameter, or 
1134°1 square inches of piston area, and 2ft. 6in. stroke. 
They weigh 33 tons 18 cwt. 2qr. The working pressure 
in the compound engine is 60 Ib., and in the non-compound 


* According to our contemporary 58 per cent. is less than half. 
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engine 40lb, The ratio of expansion is the same in both 
engines. The arrangements are such that the same bed- 
ne pattern was used for both engines, yet we have 
ere a direct increase in weight against the compound 
engine of 1 ton 16 ewt. 2 qr, and this, be it borne 
in mind, in engines of the simplest possible type. 
The design is such that very little more s is occu- 
pied in the length of the ship, but such could not, as 
we have shown, be the case with the engine designed by 
our contemporary; and here we may remark that he dis- 
putes the accuracy of our calculations respecting the length 
occupied by the compound and non-compound engine with 
which he dealt. We make the difference at least 
13in.; he cuts it down to 5,;in. The only reply we 
need make to this statement is, that there are badly 
designed marine engines and well designed marine engines, 
and if our contemporary thinks proper to dispense with 
a bed plate altogether, and bolt his frames and bearings 
directly to the ship’s bottom, we shall not say him nay. 

On one point he asks for information which we hasten 
to supply to him. We stated that the worst place he 
could select for a receiver was a position between the 
cylinders. He does not know why it should be the worst. 
The reason is simply this. If he puts the receiver between 
the cylinders, he at once increases the length of his engine 
considerably. In practice a separate receiver would 
be equivalent to a third cylinder, and as we are dis- 

d not to cavil with our contemporary’s statements 
ut to do full justice to both sides of the question, we pointed 
out that one of the hollow frames should be utilised as a 
receiver, to the saving of weight and space. For our kind- 
ness we are twitted with the words, “ Surely our contem- 
porary has overlooked the fact that the radiation and con- 
duction from such a reservoir should be prevented as far 
as possible.” We do not forget it at all. On the contrary, 
we specially alluded to it at page 270, where we referred to 
the “increased weight of metal passed over by the steam.” 
But it does not require any great exercise of inventive genius 
to devise means by which the steam may be kept as hot 
in a hollow frame as it can be kept in a reservoir placed 
between the cylinders. It will suffice to add that if the 
receiver is located where our contemporary suggests, all his 
arguments fall to the ground, and we at once obtain one of 
the longest and heaviest types of compound engine to be 
met with; and this is the reason why we think a place 
between the cylinders the worst that can be selected for 
the receiver. As to whether an engine with an interme- 
diate receiver in which the steam is heated is or is not a 
Cowper engine, we shall leave Mr. Cowper to say for him- 
self. Our contemporary holds opinions on this subject 
which clash with ours. The point is of the least possible 
importance. 

We wish it was in our power to stop here, as nothing 
can be more out of place in scientific discussions than per- 
sonalities, but we find it impossible to avoid alluding in 
the slightest possible manner to a remarkably uncivil as- 
sertion made by our contemporary to the effect that we 
committed a gross blunder in calculating the strains to 
which crank shafts are submitted. In order to place the 
matter in its true light, we reproduce the paragraph in 
question :— 

The maximum strain transmitted by the piston-rod of the high- 
pressure cylinder of the compound engine having-been stated by us 
to be 51,000 1b., our contemporary straightway estimates the strain 
at half-stroke as 25,0001b., because at the moment the piston 
reaches this point the steam has only expanded into double space!” 
This method of estimating the pressure in the high-pressure cylinder 
of a compound engine is certainly simple, and it is probably original 
—at least, we trust that no one calling himself an engineer ever 
used such a method before—but it is open to the objection that it 

is necessarily exceedingly inaccurate. In calculating the maximum 
strain upon the piston-rod of the high-pressure cylinder of the 
compound engine, we allowed, for reasons stated by us in our 
former article, an effective pressure of 60 1b. per square inch on the 
piston, and our contemporary has taken half this amount as the 
effective pressure at half stroke. In reality the total pressure of 
steam against thepistonat that point is 37°5 1b. per square inch, and 
from this has to be deducted the back pressure, which, in the engine 
chosen as our example, amounts at half stroke to 18°75 lb. per 
square inch, as stated in our former article. The effective pressure 
on the small piston of the compound engine is thus at halt stroke, 
but 37°5 — 18°75 = 18°75 lb. per square inch, or 850 x 18°75 = 
15,937 °5 Ib,, and not 25,000 lb., as stated by our contemporary. 
Again, in the case of the non-compound engine the strain is not 
one-sixth of 87,600 = 14,600 lb., as our contemporary asserts, but 
only (} — 2) x 1200 = 12,600 Ib,, while, finally, the difference 
between the strains transmitted through the piston-rods of the 
single cylinder engine and the high-pressure cylinder of the com- 
pound engine respectively is not 25,000 — 14,600 = 10,400 Ib., as 
our contemporary so curiously affirms, but 15,937°5 — 12,600= 
3337°5 Ib, only. 

It is, we think, hardly fair that our contemporary should 
saddle his own mistakes on our shoulders. Anyone who 
will turn to his first article will see that he really gave 
no reasons whatever for selecting 601b, as the maximum 
_—— in the small cylinder of the compound engine. 

ere are his precise words :— 

We have now to ascertain the maximum strains thrown upon 
the pistons of the compound engine, and in doing this we shall 
make two assumptions which are unfavourable to that engine. 
Thus, in the first place, we shall suppose that the increase of back 
pressure in the small cylinder due to throttling in the passages 
is removed, and that consequently the maximum effective pres- 
sure may become as great of 75 — 15 = 60 1b, per square inch; and, 
secondly, we shall imagine that the reduction of the maximum 
pressure in the large cylinder, also due to throttling, is likewise 


removed, so that the maximum effective pressure in that cylinder | 
may be as high as 18°75 —2 = 16°75|b. per squareinch. Even under | 


these circumstances the maximum strain in the small cylinder 
will be but © —9°99 times the mean, while in the large ¢ylin- 


26°2 


der it will be but oT 1°58 times the mean. 
y 


It was quite evident to us when we first read the pas- 


sage that our contemporary really made the mistake which 
he assumes—contrary to the fact—that we made. He 
forgot all about the receiver and its back pressure, and 
simply deducting 15 lb, for the atmosphere, he treated his 
sana cylinder as though it were the cylinder of a non- 
coudensing engine, To avoid all disputes about figures, 
we consented, for argument sake, to accept his calculations 
as being substautially correct. We accordingly did just 





what he did, and neglected the back pressure in the | 


receiver. It seems that whether we accept his figures as 
correct, or dispute their accuracy, he is equally dissatisfied. 
If he will correct the erroneous table of moments of 
torsional strains with which he has*favoured us, and use 
the figures which he adopted in his first article, he will 
find that our deductions are justified. If they are never- 
theless absurd, so much the worse for the reputation of 
his own calculations; ours have no basis other than his. 

Here, so far as any further reference to our contemporary 
is concerned, this discussion must end. He will possibly 
learn in time that nothing whatever is to be gained 
in discussing the merits of compound and non-com- 
pound engines from calculations concerning imaginary 
engines, as the great want in the matter is the outspoken 
statement of facts. For the sake of the advocates of the 
compound system it is to be regretted that facts are so 
scarce. 


EMBROIDERING BY MACHINERY. 


In the early history of almost every manufacture there 
| is nearly always an amount of almost romantic interest 
| that no outsiders would expect from seeing its humdrum, 

of everyday working. This is the case with the compara- 
| tively practically new art of embroidering by machinery. 
‘In 1827-8 a certain M.?Heymann, of Mulhouse, intro- 
duced into Switzerland a machine for producing sewing or 
|longstitch embroidery work. A St. Gall merchant ad- 
vanced sufficient funds for making ten or a dozen such 
machines; and, after the usual changes and improvements, 
very fair results were obtained. Forty odd years ago, how- 
ever, an aversion to labour-saving machinery, even 
amongst comparatively well educated people, was one of the 
economical fallacies of the time ; it was diflicult to obtain 
labour, and many people conspired to impede the employ- 
ment of the machines and the sale of their products, In 
the end the St. Gall capitalist lost all his fortune, becom- 
ing a bankrupt, while the machinery was taken to pieces 
and thrown into a heap. 

Not less than twenty years later a nephew of this same 
Swiss merchant conceived the idea of sorting these pieces, 
and erecting them according to the dim memories of his 
childhood. After considerable trouble he at last suc- 
ceeded. With much shrewdness he kept his undertaking 
secret, sending the embroidered work to foreign markets as 
hand-made embroidery. By his ability and good fortune 
he rapidly prospered, gradually increasing the number of 
his machines, but keeping their construction secret, as 
patents are not granted in Switzerland. Atlast his success 
attracted attention. Others wished to embark in such a 
prosperous trade; the difficulty consisted in procuring 
machinery. The successful manufacturer was naturally 
not desirous of competition, and, in the meantime, the 
machine-shop where the first machines had been made for 
M, Heymann had passed into other hands, the new people 
knowing nothing about it. At last, after turning their 
drawing office upside down, some of the detail drawings 
were fished up; and, with the aid of these, the construc- 
tion of a machine was begun. Slowly, and with much 
difficulty, the missing parts were bit by bit added, and the 
first machine was satisfactorily got to work. This proved 
a fortune for the machine-shop. Orders for these 
machines flowed in, the factory was enlarged, but 
still could not keep pace with the Presi ; other 
shops sprang up for making them, and also got full 
of work. It is now estimated that there are about five 
thousand machines of the kind in actual work for the St. 
Gall market, making nothing but “bandes” and “ entre- 
deux,” while many hundreds more of such machines are 
erected every year, Onan average each machine works three 
hundred or more needles, which will give an idea of the 
power of production, This branch of manufacture has, in 
fact, now grown up into one of the main staples of St. Gall. 
Chainstitch embroidery, estimated to be five or six times 
as important, is still almost exclusively made by hand; and 
manufacturers are eagerly waiting for a machine as good 
as that for long stitch. The brilliant prospect has tempted 
many inventors; some have succeeded in making little 
machines with one needle, but this is not a commercial 
machine, The one we illustrate elsewhere (page _) has 
comparatively lately made its appearance in Switzerland, 
and seems to be coming into great favour. 





THE LIMIT OF SAFETY OF POWDER MAGA- 
ZINES AND AMMUNITION FACTORIES. 


AN experiment took place in Plumstead-marshes on last 
Tuesday, which was interesting not only to those who are 
engaged in the manufacture of powder and ammunition, 
but also to these living in the localities where such manu- 
factures may be now or at any future time carried on. It 
should, however, be observed that danger to the public 
generally arises, not from well-known and well-conducted 
establishments, but from those that, mushroom-like, have 
sprung up unperceived and suddenly in our midst, espe- 
cially during the recent war. In such, concealment has too 
often been the first, and safety the second consideration, 
and the two being contradictory in their requirements, the 
latter has been sacrificed to the former. 

Most of the readers of Taz Encinzer are perhaps aware 
that a short time since an experiment was conducted by 
Captain Majendie with the view of testing how far safety 
is secured to buildings adjacent to one where an explosion 
/may take place by the provisions of the Act ruling that 

the distance of twenty yards should be maintained between 

buildings where powder is exposed, and that the maximum 
| quantity allowed to accumulate at any time in one build- 
|ing should be 501b, The result of this experiment was 
not altogether satisfactory; for, while it appeared that the 
explosion of 50 1b, of powder in a light wood hut failed to 
fire powder exposed freely in similar buildings placed 
round it in various positions, at the regulated distance of 
twenty yards, it also appeared that effects were produced 
which rather led to the conclusion that the communication 
of the explosion was by no means beyond the verge of pro- 
bability. So that, in fact, it may eventually be found ad- 
visable to modify the terms now enacted by la ‘i 





The experiment of Tuesday was made with the object of 
| ascertaining conditions that might fairly be expected to 
guarantee safety, and limits that might be relied on; and 
since variations in the conditions of manufacture are very 
numerous, it was desirable that the exact circumstances 
under which the experiment was conducted should be made 
known, and, with a view to this end, invitations and 
notices were sent to the principal manufacturers about Lon- 
don, or within reach of Woolwich. The number of these 
gentlemen who, with the officers of the Royal Laboratory 
and Powder Factory of Waltham Abbey, and others of the 
Royal Artillery and Engineer Corps, attended the experi- 
ment, may be taken as a proofjof the wish on the part 
of the leading firms in the trade to conduct their work on 
the same general principles and with the same precautions 
as those adopted in Government factories. 

The first experiment carried out was as follows:—Huts 
formed of Zim. deal planking, nailed on a light framework, 
were arranged in the manner shown in Fig. 1. In hut A 
was placed 301b. of powder of the description known as 
service R. F. G. in a loose state, with a few bundles of the 
service ammunition known as “ Boxer, for Snider rifles, 
mark VIII.,” some being complete cartridges, and others 
charged with bullets inserted but not choked, and also not 
capped. It may be seen that huts B and C had their 
sides presented towards A at a distance of twenty yards; 
A and C had their windows facing each other, but between 
them was fixed a screen of single sheets of corrugated iron 
at F. E hut had its side or end exposed at twenty yards 
from A, and D and G their corners at a distance of about 
twenty-eight yards. In each hut was sprinkled loose 
powder along shelves, and cartridges were placed about 
standing on their ends; and in C, which may be consi- 
dered the most exposed, powder was laid and heaped 
against the serge which did duty for glass in the windows. 
In this condition the first explosion took place. The 30]b. 
of powder in hut A being fired by means of Abel’s electric 
tube with magnetic exploder—described in our number of 
April 7th last—the following results were produced:—Hut 
A was blown into small fragments; the upper portion of the 
corrugated iron screen was blown off, falling against the 
wall of hut C, on which some splinters also fell, and the 
serge widows were torn open. In every hut the heaps of 
loose powder and cartridges were thrown down or moved 
from their places, but in no instance was any powder fired. 
Among the debris of A were found most of the complete 
cartridges unexploded, but the whole of those that were 
uncapped were fired, probably through the fire-hole in the 
cap chamber. 

A second experiment was then carried out with a smaller 
quantity of powder, and with the distance between the 
huts reduced. The arrangement is shown in Fig 2, The 
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small hut E was moved forward and placed at ten yards 
from C, the windows of E facing those of C; the screen F 
was set up half-way between C and E, i.e., five pote from 
each; 101b. of loose powder and one bundle of uncapped 
but choked cartridges were arranged as before for firing by 
electricity. On the explosion of this the hut E was not 
destroyed in the same way as A had been, A portion of 
the framework was left standing, and though the rest of 
the hut was thoroughly dismembered and blown to pieces, 
the fragments were much larger. The meee cartridges 
van oe exploded, The screen of corrugated iron was not 
blown down, but the serge in the windows of U was torn 
open sad the cartridges and powder moved, but, as before, 
not . 

ny most of the witnesses of this experiment will 
concur in the following remarks and conclusions;—(1) Com- 
paring the two effects it appears that adjacent huts would 





suffer much less from the explosion of 101b, of powder 
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within ten yards of them than that of 301b. at twenty 
yards distance. (2) That the effects to be guarded against 
are those of the concussion of the .air, or possibly what 
may be called the “convection” of flame, in the form of 
ignited material falling around, the direct action of the 
actual flash of explosion being insignificant. 

It is curious to observe how entirely it is beyond 
the power of eye or ear to form any estimate of the quantity 
of powder exploded; there appeared to be but little differ- 
ence between the sound and appearance of the explosion of 
101b., 30 Ib., or even 501b.; in fact the amount of resist- 
ance experienced by the explosion so greatly influences the 
report and appearance as to deceive the senses, 

It might perhaps be deduced from the above that it is 
very desirable to work powder in very small quantities, 
but to this there is a limit, for 10]b. requires the same 
care in handling as 501b., and thus risk may be increased 
by want of supervision, to say nothing of inconvenience 
and expense. It must not by any means be concluded that 
it is necessarily unsafe to have 301b. or even 50 1b, of 
powder exposed in buildings placed within twenty yards 
of each other. On the nature of the structure employed 
will depend the degree of safety. Buildings with fairly 
strong side walls and thick screens between them, if they 
had very light roofs, would not at all come under the terms 
of the huts on which the experiment was made. _It is, 
however, specially valuable to try the effect with light huts, 
because they might be run up for the purpose of executing 
temporary work. Nor are they without their own advan- 
tages. The men in the actual hut where an explosion 
occurs have a better hope of escape with a light hut than 
one that confines the explosion. In an accident in Canada 
men were blown through a window for many yards, without 
very serious injury. It seems desirable to avoid having 
windows directly facing adjacent buildings containing 
powder as far as possible. 

The suggestion was offered, whether, if ten yards was a 
safe distance for these sheds containing 10 Ib. to be placed 
apart, twenty yards would give corresponding safety for 
20 lb., and thirty yards for 30 lb., and fifty yards for 50 lb. 
It seems very difficult to do more than guess at this, a 
calculati-n based on the radii of explosive effects being in 
proportion to the cube root of the charge fired, would only 
indicate fourteen yards for 30 Ib. and eighteen yards for 
50 1b.; but the strength of huts, screens, &c., being nearly 
the same in each case, and other considerations arising, 
such as uneven resistance and special power developed in 
certain directions, renders it impossible to attempt a 
scientific calculation of effects at once. Apparently, 
twenty yards gave less safety against the effect of 30 lb. 
than ten yards against that of 101b., but if it could be 
argued that thirty yards should have been the distance for 
301b., still it does not at all follow that a scale of dis- 
tances is established. 

During the period between, the actual explosions 
Captain Majendie repeated his old experiment of firing 
small charges of powder in barrels containing Boxer 
ammunition, mark Vint. to illustrate the non-liability to 
explosion, en masse, of metal cartridges. The charge of one 
cartridge, 14 oz. of powder, and 40z. of powder, were suc- 
cessively fired; in the last instance the barrel was con- 
fined in the service iron-safety cylinder, which was violently 
blown open, and the cartridges projected to a considerable 
height in the air. As waste ammunition was employed 
for this experiment, it happened that there were a certain 
number of uncapped cartridges. In the last case only, 
however, were any number {of these cartridges fired, and 
there was no evidence of capped cartridges having in any 
instance exploded, although it is impossible to speak posi- 
tively, for a cartridge unsupported by the piston and 
breech block at the base frequently ejects itscap. In any 
case, it is clear that this class of ammunition is not liable 
to explosion. 


LEGAL INTELLIGENOE. 


COURT OF CHANCERY, Lrncoxn’s-nn, APRIL 27. 
(Before the Lonps Justices of APPEAL.) 
ROSKELL v. WHITWORTH. 


THIS was an appeal from a decision of Vice-Chancellor Bacon. 
The suit was instituted by the trustees and the rector of the Roman 
Catholic Church and Schools of St. Augustine, at Manchester, against 
Sir Joseph Whitworth, the object being to restrain him from work- 
ing a steam hammer in such a way as to cause a nuisance to the 
plaintiffs and an injury to their property. The nuisances alleged 
were interference, by the noise and vibration produced by the 
working of the hammer, with the daily services and other devo- 
tional exercises in the church, with the teaching in the schools, 
and with the reasonable quiet of the priests in the rectory house. 
The plaintiffs also alleged structu injury to the church, and 
damage to the organ. he works of the defendant are situate 
on the opposite side of the street to the plaintiff’s property, The 
Vice-Chancellor was of opinion that the plaintiffs had made out 
their case, and granted an injunction, and from this decision Sir 
Joseph Whitworth srens During the hearing by the Vice- 
Chancellor considerable stress was laid upen'the good character of 
the evidence produced by the plaintiff. 

Mr. Little, Q.C., and Mr. Lindley were for the appellant; Mr, 
Kay, Q.C., and Mr. Hamilton Humphreys were for the plaintiffs. 

Lord Justice James said that he had never met with a case in 
which a nuisance was proved by a more trustworthy or a stronger 
body of evidence, or with one in which, when the evidence came 
to be considered, the evidence on the part of the plaintiffs was met 
with so little contradiction on the part of the defendant. The 
case was not one which had been got up in a litigious spirit, but 
his lordship was satisfied that it was because of the —_ 
which were made in consequence of what was actually felt that 
the trustees were induced to take this proceeding against Sir 
Joseph (Whitworth. The Vice-Chancellor had arrived at a right 
coustadien that a serious nuisance had been proved. The only 
alteration to be made in the decree would be the insertion of a 
proviso that the injunction was not to prevent the defendant from 
carrying on his works in the same way as he did before the erec- 
tion of this steam hammer. But the defendant must pay the costs 
of the a: 

Lord 








ustice Mellish was of the same opinion. Upon the 
evidence he had come to a very clear conclusion that the ease of 
the plaintiffs had been proved. If the case had rested solely on 
the alleged siructural damage to the ehurch, or on the personal in- 
convenience ef the priests, his lordship might have desired to have 
further inquiry. But the strength of the case was in the interrup- 





tion to the services of the church and to the teaching in the schools, 
and that part of the ease was established by the evidence of the | 
best witnesses who could possibly be called. : 


PRIVATE BILLS OF THE SESSION. 

‘THE proceedings in the Committees during the last ten days 
have been specially marked by the keenness, the protracted cha- 
racter, and, as an inevitable consequence, the costliness, of the 
contests that have been carried on between promoters and oppo- 
nents of the bills before Committee. 

Lord Bury’s Committee, Group E, in the Commons, has had 
under consideration two important water bills, which have each 
contained provisions that should have the effect of firing the 
desires of the inhabitants of the metropolis—if it be not a sole- 
cism to associate fire with water—they provide for a constant 
supply at high pressure. The first of these was the Mussel- 
burgh and Dalkieth Bill, for a supply drawn from the river South 
Esk in Mid Lothian. The bill was promoted by the Corpora- 
tion of Musselburgh, and by the principal inhabitants of Dal- 
kieth, which is not incorporated, but who have expressed them- 
selves more than willing to accept the offer of the promoters to 
supply them from the mains, or the “pipe track,” as it was 
termed in evidence, which passes close to Dalkieth. The two 
towns have each a population of about 8000, and there is a way- 
side and village population of about 4000 more, for which the 
supply would be available. This large population has hitherto 
been supplied with water from wells, much contaminated with 
sewage, and the supply has been as defective in quantity as per- 
nicious in quality. The only opponents to the scheme were a 
paper making firm, Messrs. Craig and Sons, of Newcastle, who 
made a very large claim upon the promoters. The bill pro- 
pesed to draw 750,000 gaiions a day from the South Esk, of 
which Messrs. Craig demanded 500,000 gallons. The promoters 
and opponents could not agree as to compensation to be given, 
and the Committee settled the matter by declaring the preamble 
proved, and granting Messrs. Craig a clause giving them fifteen 
cabic feet per minute, or 136,000 gallonsa day. The firm 
employ 350 workpeople, and makes about forty tons of paper 
per week, the value of their manufactures being about £100,000 
per annum. 

Another water bill of still greater importance—the Edinburgh 
and District—has been before the same Committee for seven 
days, the promoters having occupied that time in stating their 
case. This isa bill for the better supply with water of Edin- 
burgh, Leith, Portobello, and districts and places adjacent. The 
bill is promoted by the municipal authorities of these towns, but 
it has evoked most determined opposition. We have recently 
seen columns of the first page of an Edinburgh paper filled by 
lists of subscribers to the fund for opposing the bill. The evi- 
dence led by the promoters discloses the fact that Edinburgh is 
now in the most deplorable condition as regards water supply. 
For years this evil has been felt, and in 1869 an Act was ob- 
tained with a view to its remedy, but the ineans—or no means 
—adopted have failed utterly to effect this; hence the present 
bill. The promoters called in the best local engineering talent, 
Mr. James Stewart, and associated with him Mr. Bateman as 
consulting engineer. These gentlemen, after the most careful 
survey of the possible sources of supply, from the Moorfoot 
Hills, the North Esk, the South Esk, and Heriot Burn, came to 
the conclusion, strong and unhesitating, that, whether as re- 
garded cost of works, the quantity of water available, or its 
quality, St. Mary’s Loch and the Loch of the Lowes, in the 
counties of Selkirk and Peebles, are the best sources. The 
supply of water to Edinburgh has hitherto been from five reser- 
voirs on the Pentland Hills. On occasions every one of these has 
been completely empty, and even the mains have been without a 
drop of water in them available in case of fire, or for any other pur- 
pose. The supply has become reduced to ten gallons per head 
for domestic purposes, and even that quantity not to be depended 
upon. With such a state of things, it must surely be an “ igno- 
raut impatience of taxation” under which the ratepayers 
organise opposition to the proposed scheme. The estimated cost 
of the works for the St. Mary’s Loch scheme is £30,677 for 
12,000,000 gallons ; for the Montfort scheme, £62,222 ; for the 
South Esk scheme, £39,643 ; and for the Heriot scheme, £39,555. 
The promoters concluded their case on Wednesday, the seventh 
day, and Mr. Rodwell, Q.C., was part heard for the ratepayers of 
Edinburgh and others opposing. 

Another very protracted contest has been ended in. Lord 
Crichton’s Committee, Group B. The Corporation of Aberdeen, 
envious as other corporations are of the excellent thing Man- 
chester has made of taking over the gas companies of that city, 
wished to do the same thing. Referring to Manchester, indeed, 
they called as a witness Sir Joseph Heren, its town clerk, They 
made the most they could of their case, but failed to prove their 
preamble, and their bill was rejected. The other two bills—the 
Aberdeen Gaslight Company and the Aberdeen Municipality 
Extension—were passed by the Committee with amendments, 
and the list on Group B thus became a tabula rasa. Of Aber- 
deen and its gasworks and gas-supply, it may be mentioned that 
the works are on an area of more than nine acres, there are 
120 retorts of the most approved construction in use, the power 
of production is 840,000 cubic feet, the average price of coal is 
18s. 8d., the cost per 1000 cubic feet of gas is 3s. 11d., including 
coal, wages, and everything else, and the illuminating power is 
maintained at thirty candles! London gas-consumers will be 
tempted to exclaim, “ Enlightened Aberdeen !” 

In Mr. Assheton Cross’s Committee, on Group 8, an important 
case has occupied the attention of the Committee during the 
whole of the week, in the North-Eastern Railway Company's 
Bill for the construction of railways and other works in the 
counties of York, Northumberland, and Durham, and in the 
borough and county of eg te ae Ip and for vesting in 
them the Derwent navigation. By the bill, and according ¢o the 
plans and sections deposited, it is proposed to construct eleven 
junctions of divers lengths, and in various localities between the 
Tees and the Tyne, the whole aggregating about thirty miles of 
new line. The most important works proposed are a bridge for 
carrying the railway No. 4, of two miles and two furlongs in length, 
over the river Wear, by a bridge of one arch, or span, of 330ft. on 
the square, and with a headway of not less than 82ft. 6in. above 
high water of ordinary spring tides. Another, and greater work, 
is a bridge to carry the railway No. 6, of three and a-half miles 
long, over the river Tees, such bridge to be constructed with 
spans of not less than 120ft. each un the square, the headway 
under all the spans to be not less than 30/t. above high water of 
ordinary spring tides, two of such spans to open on the swivel 
principle. These junctions, across the Wear and the Tees, are 
essential features of the bill, but the opposition of the conser- 
vators of the rivers proved too strong for the promoters, and it 
is to be regretted that the bridges have nut been sanctioned by 
the Committee. Whether the emasculated bill will be con- 
sidered by the company worth accepting remains to be seen, 
There was a very large number of petitions lodged against the 
bill, but the locus standi of some of the most important of 
the petitioners was disallowed by the referees, amongst others 
of the iron manufacturers of the North of land, the Stock- 
ton Railmill Company, the Stockton-on-Tees Chamber of Com- 
merce, owners of collieries, the Middlesbrough Chamber of 





Commerce, B. Samuelson, Esq., M.P., and the Earl of Harewood. 


Notwithstanding that these opponents have been kept out of 
court, the bill has been practically defeated. 

In the same Committee, Group 8, presided over by Mr. Cross, 
the Glasgow (City) Union Railway Bill was disposed of in half an 
hour, contrary to expectation, Mr. Cross having found it neces- 
sary to make a special report concerning it to the House on 
Tuesday evening, when the House ordered that evidence con- 
cerning this company taken in the sessions 1864 and 1865 be 
referred to the Committee, and that “Alexander Monro do 
attend the Committee on the following day at twelve of the 
clock.” The case was “arranged” without the Sergeant-at-Arms 
and Mr. Monro coming into collision. 

Another great cause of the week is the Coalowners’ London 
Associated Railway Bil), before Sir Hedworth Williamson's Com- 
mittee, on Group 6. As far as mileage of uew line pro to 
be constructed and probable utility are concerned, this is un- 
questionably one of the most important bills of the session, 
The four lengths and junctions proposed to be constructed 


will reach to nearly eighty miles in all As 


the necessity for the project, and its probable utility, it 


should be enough to refer to the fact that the railway systems 
between the coal districts and the metropolis have long been in- 
adequate to the safe conduct of the constantly-increasing coal 
traffic, if it is to be conducted upon passenger lines. The 
quantity of coal conveyed to London by railway now exceeds 
3,000,000 of tons annually, and continues to increase ; and both 
cost of carriage and danger in carrying are augmented by the 
traffic being done at high speed on the same lines as convey pas- 
senger trains. The proposed new lines are to be appropriated to 
running coal, mineral, and goods trains, apart from passenger 
trains, which will greatly relieve a considerable portion of the 
through routes of the passenger lines, and enable the managers 
more safely and conveniently to time such trains on the remain- 
ing portions, and admit of the coal and goods traffic being worked 
at a low rate of speed, and tend greatly to the reduction of the 
price of coal. The new lines proposed are—(1) a junction of 
about two miles from the Lea Union Canal, Stratford, with the 
Great Eastern, at Long Leyton; (2) a junction of thirty- 
nine and a-quarter miles between the St. Ives and Cam- 
bridge branch of the Great Eastern, at Long Stanton, and 
Rasen, Lincolnshire ; (3) a line of fifteen and a-quarter miles, 
from a junction with the section last named to a point near the 
Sleaford station of the Great Northern Railway ; and (4) a line 
of twenty miles, from a junction with the preceding section to 
a junction with the Manchester, Sheffield, and Lincolnshire line 
at Greetwell, Lincolnshire. The tolls proposed to be charged 
are, for coal, culm, coke, cinders, and other minerals, one-third 
of a penny per ton per mile ; for “ hay, straw, tea, fish, feathers, 
canes, cochineal, furniture, hats, shoes, silk, glass, music, and 
toys,” threepence per ton per mile; for all other goods a sum 
of twopence per ton per mile. It may be readily supposed 
that the proposed line menaces the interests of certain coal- 
masters and coal carriers, and it is not to be wondered at that 
the project is stoutly resisted by powerful interests. If the case 
is concluded before we go to press we will report the result. 

Before leaving Sir Hedworth Williamson’s Committee, an 
illustration may be mentioned of the obligation to attend the 
duty imposed upon members of Parliament. On Tuesday Sir 
Hedworth reported to the House, as his duty was, that Mr, 
Arthur Guest had been absent from the Committee that day ; 
whereupon the House, as its usage is, “ Ordered that Mr. Arthur 
Guest attend the Committee to-morrow at twelve of the clock.” 
“ Discipline must be maintained” in parliamentary Committees 
as in other well-ordered bodies. 

The Somerset and Dorset Railway Bill has occupied the Com- 
mittee on Group 4, Sir Francis Goldsmid chairman, for more 
than a week. It isa link of about twenty-five miles in length, 
that would connect the south coast with the Bristol Channel, but 
would do far more than that, in giving direct continuous railway 
communication between the North of England and the South, 
without break of gauge. A glance at the map on the wall of 
this Committee-room should convince any one in an instant of 
the soundness and value of the scheme, without necessitating 
the promoters to pile up argument and evidence during a week's 
successive sittings. The promoters finished their case on Wed- 
nesday afternoon, and made room for the opponents—mainly 
the Great Western—to take their innings. he bill is sup. 
ported by the Corporations of Bath, Bristol, Poole, and Bland- 
ford, by the Chambers of Commerce, and inhabitants of the 
district generally, and by numerous proprietors of collieries, 

Mr. Dent’s Committee on Groups 2 and 3 have passed the 
preamble of the Holborn Viaduct Station, but have given clauses 
to the London, Chatham, and Dover Company, under which that 
company may construct the station, should they find themselves 
in a condition to do so within a reasonable time. 

Another very sound bill—the Whitehaven Dock and Railways 
Bill—has passed through Committee. This is for the construc- 
tion of a spacious floating dock, communicating by tidal gates of 
50ft. wide with the outer basin. It will have 21ft. of water at 
spring tides, and vessels drawing 16ft. will always be afloat in it, 
The estimate is £68,000, or, with the connecting railways, 
£76,000. Itis engineered by Mr. James Brunlees, C.E., engi- 
neer of the Bristol Channel Dock, now in progress. 

A number of ng wr J bills have passed the Common's Com- 
mittees, including the Vale of Clyde (opposed), the Liverpool, 
Edinburgh, and Greenock Bills. Others will be taken by Conn 
mittees which will commence their sittings next week. 





Proposep ABOLITION OF THE Patent Laws.—At the meeting 
of the Patent Law Committee of the House of Commons, on 
Thursday, April 27th, Mr. Grove, Q.C., was examined, and stated 
that he was in favour of the establishment of a special patent 
tribunal, armed with the power of granting or refusing patents on 
the grounds that they are or are not for novel inventions. He 
considered it of great public importance and utility that patents 
ought not to be granted for trivial matters, but expressed him- 
self as being unable to define what ought to be deemed trivial 
matters. He recommended that the judges of this tribunal should 
be legal and not scientific men, and of the same status as the 
judges of the superior courts. Mr, Grove admitted that there 
would be great difficulties in the way of the satisfactory workin 
of his scheme, but, unless it could practically be realised, Geum 
the patent laws unworthy of being maintained, and in such case 
suggested that they should be totally abolished. If, however, the 
Committee decided that minor inventions could be allowed to 
patented, then the Patent Court should have the power of granting 
patents for short terms, such as three and seven years. Mr. 
Grove adwitted that his system would tend tu render the obtaining 
a patent very costly, but thought that would be a matter of no 
consequence, inasmuch as a patent, when granted in the way he 
proposed, would be more likely to be considered as a valuable 
property than under the present system ; *ad although inventors 
were many of them poor men, yet they would always be able to 
tind money te carry an application for a patent through the court 
for a really good invention. After hearing Mr. Grove's evidence, 
which —— the whole of the day’s sitting, the Committee ad- 
journed till Thureday, May 4. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A Mor than usually important and numerously attended general 
meeting of the Institution of Mechanical Engineers was held in 
the Lecture Theatre of the Midland Institute, Birmingham, 
yesterday (Thursday) week, in the afternoon. 

Mr. Ji » Ramsbottom, the President of the Institute, was in the 
chair, and amongst the gentlemen present we noticed :—Messrs. 
F. J. Bramwell, London; Sampson Lloyd, Wednesbury; John 
Robinson, Manchester; Charles Cochrane, Dudley ; Edward A. 
Cowper, London; Thomas Greenwood, Leeds; Walter May, 
Birmingham; Perey Westmacott, Newcastle-on-Tyne; Edward 
B. Marten, Stourbridge; J. W. Berry, London; A. Alexander, 
Cirencester. ; 

“The Mechanical Ventilation of the Liverpool Passenger Tunnel 
on the London and North-Western Railway.” 

The President, it will be remembered, reada paper on this subject 
at a previous meeting, when the discussion upon it was adjourned. 
It was now to be resumed. During the interim between the two 
meetings the President had made further experiments, which he 
communicated in a brief addendum to his paper. No material 
alteration had, it appeared, to be made in the previous statements ; 
and Mr, Ramsbottom now said that there was considerable 
difference in the performance of the different parts of the intake, 
These differences pointed to the broad fact that the spiral outer 
case was the right form where no great quantity of air was de- 
sired ; but that where a large quantity was sought for the con- 
centric would be the right form. In reply to Mr. Cochrane the 
President said that the effect upon the ventilation by the motion 
of a train was very slight indeed. 

The next paper read was:—‘‘ On Ashton and Storey’s Steam 
Power Meter and Continuous Indicator,” by Mr. John H. Storey, 
of Manchester. 

The author showed that in the employment of steam power it 
was a matter of great importance to be able readily and accu- 
rately to ascertain the exact amount of power developed in a given 
time; but hitherto approximate estimates founded upon the 
results of isolated tests and experiments, or calculations based 
upon indicator diagrams taken as averages of the whole work, 
had furnished the sole means for ascertaining the power developed 
by the steam engines in all cases where the power had been sub- 

ect to variation. These indications had been taken at different 

tervals during a day, or in most cases during a much longer 
period, and had simply been registrations of the amount of power 
developed in the few strokes performed by the engine during the 
actual time of indication ; the variation in the steam pressure, 
speed, or load upon the engine which had occurred in the intervals 
between the indications had been practically disre ed; andeven 
from the diagrams thus obtained the power developed during the 
time of indication could only be ascertained with exactness by a 
tedious process of measurement and calculation. 

The steam power meter and continuous indicator was the 
invention of Mr. Ashton, and the writer offered the advantages 
of not only measuring the power developed during a single stroke 
of the engine with as great adegree of exactness as the ordinary 
indicator, and also of registering the result of this measurement 
with as much exactness as it measured, but, what was of much 
more consequence, the measurement and registration were effected 
continuously with reference to the whole number of strokes made 
by the engine during the entire period of work, whatever variation 
might occur between the individual strokes, The instrument 
thus showed at all times the measure of the power developed by 
the engine to which it was applied, and registered the aggregate of 
that power during any required period. It accordingly supplied 
the means for forming a correct judgment as to whether the 
power had been duly maintained during the whole period, and 
whether at any time there had been a want of due economy in 
fuel, and the comparative merits of different kinds of fuel or 
lubricants might thereby be tested definitely. 

The importance of the meter in measuring the power supplied 
to tenants and in telling the power exerted by the engines of a 
steamer in a rough sea were then pointed out, and it was next 
shown that it was applicable to the air cylinder of a blast engine 
to tell the weight of blast supplied in a given time; whilst in a 
slightly modified form it would determine the power given out by 
a turbine wheel, Another valuable use of the instrument had 
been found to be for testing the amount of power required in 
rolling mills for the manufacture of rolled iron, copper, and brass 
tubes and sheets, &c. Two ‘of the first instruments made were 
applied, one to the engine of an iron rolling mill in South Wales, 
and the other to that of a copper and brass tube and sheet manu- 
factory near Manchester. During the more than twelve months 
that they had been in operation they had given most valuable 
information, showing the exceedingly variable nature of the work, 
and the great difference in the power required of the different 
classes of work. 

The instrument consisted of a small cylinder, similar to that 
of an ordinary indicator, except that each end is here connected 
by means of a pipe with the corresponding end of the steam 
engine cylinder ; these connections were made as short and direct 
as possible. The piston-rod of the indicator carried a long pinion, 
which revolved loosely upon it, but it held endwise between two 
collars on the rod, This pinion geared into a toothed wheel which 
drove the index on the registering dial of the instrument. On the 
lower end of the long loose pinion was fixed a wheel, called the 
integrating wheel, having a smooth rim with a rounded edge. To 
the upper end of the piston-rod was attached a spiral spring, 
which acted like the spring of an ordinary indicator, being com- 
pressed or extended when the piston was moved above or below 
its middle position in the cylinder. For convenience of repairs, 
and for ee the inside of the cylinder and piston, a brass 

lug was inserted through the casing of the instrument into the 

ttom of the cylinder. This plug could be readily taken out at 
any time, and the piston-rod being detached from the two screw 
collars and spring at the top, could then be drawn out,; together 
with the piston, through the bottom of the box, affording an easy 
means also of changing the integrating wheel if required. 

On a short horizontal shaft was mounted a circular disc, coloured 
red, whose face was tantly ee gainst the rim of the inte- 
grating wheel by means of a light spiral spring bearing against the 
end of the shaft, The pressure of the spring was sufficient to 
cause any motion of rotation in the disc-wheel to be transmitted 
to the edge of the integrating wheel without slipping. On the 
shaft of the disc-wheel was keyed a small pinion, which geared 
into a rack connected with the crosshead or other convenient re- 
ciprocating part of the engine. The small pinion geared into 
another upon a secondary shaft that carried an india-rubber 
wheel, which was driven bya reciprocating iron bar pressed against 
its edge, and worked by the engine. By either of these plans the 
reciprocating motion of the Neo was converted into a rotary 
motion of the disc, taking place alternately in opposite directions. 
The disc might also be driven by a cord or strap from the crosshead, 
passing round a pulley on the disc shaft, me carried round loose 
guide pulleys above and below, or by a rifled bar carried in bearings 
atthe ends, and rotated by the reciprocating movement of a slide- 
block sliding along it. 

When there was no pressure on the piston of the engine, and 
consequently none on the piston of the indicator, the integrating 
wheel was so adjusted that the t of contact of its rim with 
the disc was at the centre of the disc, that being the zero point of 
the instrument ; and in this positi y rotati snight take place 
of the disc which was with the engine without transmitting 
motion to the in wheel. But when the pressure of the 
steam was admitted so as to act on the piston of the indicator, the 
integrating wheel traversed either upwards or downwards from the 
centre towards the circumference of the disc, the distance 











traversed being proportionate to the pressure of the steam on the 
which was measured by the compression or extension of i 
spring. Supposing the engine, and with it the disc, to 


be moving, the motion would be communicated by the disc to the 
integrating wheel, and through this to the index of the instrument. 
The extent of the motion so given to the index during any stroke 
of the engine was proportionate to the pressure of the steam on 
the indicator piston during that stroke, use the rate at which 
the integrating wheel was driven by the disc was directly propor- 
tionate to the distance that the integrating wheel was Awe or 
lowered from the level of the centre of the disc, and this distance 
was the same as the amount of compression or extension of the 
indicator spring. 

When the stroke was finished and the return stroke commenced 
the disc would rotate in the opposite direction ; and if the steam, 
acting upon the piston, were passing in the same direction as be- 
fore, the integrating wheel and index would necessarily go back- 
ward. If, however, the steam acted on the opposite side of the 
piston when the piston’s motion was reversed, the integrating wheel 
would be moved to the opposite side of the centre of the disc, so 
that the integrating wheel and index rod continue to be moved in 
the same direction as before ; and the quantity of motion through 
the return stroke of the engine would again be proportionate to 
the pressure of the steam on the piston during the return stroke, 
and would be added to the most of the index during the precedi 
stroke. By this means, therefore, the registering index was move 
during each stroke of the engine through a space proportionate to 
the sum of the movements of pressure exerted during that stroke, 
and consequently the total amount of power developed during the 
stroke was thus indicated. 

The relative proportions adopted for the several working parts 
in the present instrument were such that each division on the dial 
represented 1000 foot-pounds of duty for each circular inch of the 
engine piston ; but these proportions might be varied as desired. 
By closing the cock connecting one end of the indicator-cylinder 
with the corresponding end of the engine cylinder, and opening 
the small drip cock to admit air freely to the disconnected end of 
the indicator cylinder ; the indicator was rendered single-acting, 
and would show the manner of working and the amount of work 
done by one end of the engine cylinder alone. By opening the 
closed cock, and closing the open one, the indicator was reversed, 
and the manner of working and the amount of work done by the 
other end of the engine-cylinder was ascertained. 

In the case of a non-condensing engine, the integrating wheel 
would not return to the centre of the rotating disc during the back 
or return stroke of the engine by a distance proportionate to the 
back pressure opposing the motion of the engine piston, and the 
effect would, therefore, be that during the return stroke the inte- 
grating wheel and index would be wound back through a distance 
proportionate to the loss of power back pressure. Also, if the valves 
of the engine were opened or closed too early or too late, the inte- 
grating wheel would be seen to move backwards at the beginning 
or end of each stroke, thereby showing work undone by an t 
of motion proportionate to the loss of power by ‘‘ cushioning” or 
by too late admission or exhaustion of the steam power. 

The instrument might be so constructed that paper diagrams, 
like ordinary indicator diagrams, might be taken. 

The mode in which the gradation of the index and the measure- 
ment of power by the meter was effected was this :—Assuming 
the indicator spring to be of such a strength as to yield lin. with 
a pressure of 25 1b, per circular inch in the cylinder, the integrat- 
ing wheel would be in contact with the driving disc at a distance 
of lin. from its centre when there was that pressure in the engine 
cylinder ; and if the radius of the integrating wheel was 4in. one 
revolution of the disc would drive it one quarter of a revolution. 
Then taking the circumference of the pulley where the motion of 
the engine was applied to be 1ft. ; this movement of one quarter of 
arevolution of the integrating wheel, would represent a motion of 
1ft. of the engine piston under a pressure of 25 1b. per circular 
inch, or a moving power of 25 foot-pounds for each circular inch 
in the area of the piston; and an entire revolution of the inte- 
grating wheel would represent four times that amount, or 
100 foot-pounds per circular inch. In the actual instrument the 
proportions of the moving parts, and the gearing for reducing the 
motion down to the registering index, were so arranged that each 
unit on the dial represented 1000 foot-pounds per circular inch 
af the engine piston. 

The total work done by an engine in foot-pounds during any 
period was therefore measured at once by simply multiplying the 
number indicated on the dial during the period of work by the 
square of the diameter of the engine cylinder in inches. The 
average horse-power of the engine during the time was obtained 
by dividing this total amount of foot-pounds by the number of 
minutes during which the meter had been in action, and also by 
33,000, the number of foot-pounds per minute forming a unit of 
horse-power. For convenience of reference, where the indicator 
was intended to be employed constantly for a icular size of 
engine, a separate index might be provided on the dial for show- 
ing at any time the load on the engine in horse-power, by simply 
observing the movement recorded by the index during one minute. 

Illustrating the practical utility of the information afforded by 
the instrument, the action of one of the meters at a pumping engine 
near to Manchester was cited ; also its action on the Siberia, one 
of the Cunard steamers plying between Liverpool and New York ; 
and the author closed his paper by showing how in cases where the 
united action of two steam cylinders was employed to propel the 
same machinery a continuous record of both might be obtained 





which followed upon the wear of the disc wheel; but both these 
objections, as Mr. Ashton had shown, were almost entirely confined 
to theory, and had scarcely any existence in practice. The machine 
ap. to him to be almost theoretically perfect, and in practice 
uite so. It was avery valuable machine. In the name of the 
nstitute he tendered their best thanks to the inventors for their 
interesting and valuable paper. i 
The next paper read was, “‘On the Principal Constructions of 
Breech-loading 


Mechanism for Small Arms, and their Relative 
— Advantages ;” by Mr. William P. Marshall, of Bir- 
mi \e 

Te President explained that Mr. Marshall had been specially 
requested by the il to prepare this r. The request that 
he should do so had been made because the subject was one which 
was considered worthy the attention of the Institute at a time 
when it was exciting great attention in the country. 

Mr. Marshall then commenced a comprehensive and suggestive 

per upon this subject by —— the general adoption of 
Cisech- tending small arms that had now taken place had caused a 
number of mechanical contrivances to be brought out of great in- 
genuity and interest, for overcoming the difficulties met with in 
obtaining a satisfactory pm pre | action. The objects to be 
effected were:—(L) to open and reclose the breech of the gun 
rapidly and securely by a simple and convenient movement of the 
hand without removing it far from the trigger, and without shift- 
ing the hold of the gun by the other hand; (2) to extract the 
empty cartridge case of the previous charge by the same move- 
ment as the opening of the breech, so as to present the open 
barrel ready for instant reloading; and (3) to have the whole 
mechanism of a simple, strong, and durable character, free from 
risk and derangement, either by accident, long wear and tear, 
rough usage in active service, exposure to wet or sand, or fouling 
from long-continued firing. In the case of military guns the latter 
requirements were of special importance, as the whole value of a 
breech-loading gun, on account of increased rapidity of fire, would 
be outweighed by any increased liability to failure in action. 
When the formidable and conflicting character of these require- 
ments were considered it would be seen how much mechanical 
credit may be involved in the very complete and successful manner 
in which the whole had now been accomplished. 

The Prussian Needle Gun.—The author then showed that breech- 
loading guns were first “| by the Prussian army in which the 
celebrated needle gun had been in use since 1848. The needle-gun 
was described and illustrated, as were all the rest subsequently 
spoken of, alike by excellent coloured diagrams (three and four 
times size) comprising some sixty figures, all coloured, with dis- 
tinctness and upon a principle which ran through the whole. 
Further, specimens of most of the weapons mentioned were ranged 
against the lecture-table, and they were handled and their parts 
shown as the author proceeded, at the same time that the diagrams 
were pointed to by a gentleman who did his work so thoroughly 
that, notwithstanding the —— of the figures, there was no 
hesitancy in the pointing out of the exact bit of mechanism the 
moment that theauthorhad come — itin the course of his reading. 
Mr. Marshall showed that this needle-gun was invented in an imper- 
fect form in 1829 by J. M. Dreyse, a gunmaker of Sommerda. It 
was brought to its present form by the aid of the Prussian Govern- 
ment, At that time the arm generally in use in this country and else- 
where was the old smooth-bore musket, until the invention shortly 
afterwards (in 1851) of the Minie expanding bullet, which allowed 
of the general use of rifled barrels for muzzle-loaders. In the 
Prussian needle-gun the means of clofing the breech, so 
as to prevent the escape of gas backwards from the barrel at the 
moment of firing, was by a conical cup at the front end of the bolt, 
fitting over a corresponding conical end of the barrel, and was 
forced into close contact by the slightly inclined face of the catch, 
into which the handle of the bolt was pressed when turned down 
sideways. But in practice it transpired that this point was not 
tight enough to prevent a “spitting” or escape of gas into the 
man’s face when firing, which me inconveniently great after 
long continued use of the gun. There was likewise a difficulty 
caused by the injury to the needle from its exposure to the flame ; 
hence each gun was provided with a duplicate needle for repairs. 
The bore of this gun was one of the large class, ‘610in. diameter, 
and a bullet of 480 grains weight was fired with a charge of 
seventy grains of powder. 

The Chassepot.—The Chassepot was now reviewed. Mr. Marshall, 
in sketching its authorship, reminded his hearers that it was the 
improved needle-gun that had been designed by M. A. Chassepot, 
head viewer of military arms at Paris, and that had been in use in 
the French army from 1866. In differently from the Prussian 
needle-gun, the separate act of coc was dispensed with, the 
spiral spring ss compressed by the act of pushing the bolt for- 
wards instead of requiring a separate movement. This was 
effected by doing away with the internal tube and slide inside the 
bolt of the Prussian needle-gun, and by ing the needle-rod and 
spring inside the bolt itself in the Chassepot. The head of the 
needle-rod was caught and held back by the trigger-nose when the 
bolt was pushed forwards, and the spring was thereby compressed 
ready for firing. To prevent an escape of gas, the closing of the 
breech was effected by an expanding cylindrical plug passed into 
the barrel, and formed with packing rings andindia-rubber. But 
by use and by exposure to long-continued firing the elastic pack- 
ing b liable to injury, and failed to keep the breech gas- 








by the use of junction pipes and taps without the cost of two 
meters having to be undertaken. 

The paper was illustrated by admirably coloured = three 
times size, and there were two instruments, one a duplicate of 
some thirty that, in reply to the president, Mr. Ashton said were 
now in use. 

Mr. Ashton illustrated the action of the machine by one of the 
specimens on the table, and pointed out how the various parts 
contributed to bring out on the indices the power which the engine 
was developing. 

Mr. Brammell remarked that it would be well if instruments of 
the kind under discussion were more commonly in use, especially 
on board steamboats. It was very important that an engineer 
should know the horse-power developed by his engines during a 
voyage ; and if that could be obtained, and calculated with reference 
to the total consumption of coal, they would be able to get at 
the ‘* 9 consumption of coal by marine engines. 

Mr. E. B. Marten stated that he had applied the meter with 

ease to an ordinary mill and forge engine in the neighbour- 

ood of Stourbridge, where it ac very satisfactorily, and 
afforded information of a character which, for accuracy, he had 
not been able previously to secure. Mr. Marten, quoting the 
actual work of the meter, said that during thirty minutes the 
instrument showed an average of 115-horse power. If he had 
calculated the work by the ordinary indicator alone he should 
have had to put the power at 163-horse. During another half 
hour's trial the instrament showed 124-horse power, but duri 
the same time the engine was occasionally working at 89, 
sometimes at 325-horse power, or an average of 207. In both 
cases less power was ly developed than it had been thought 
was being given out. 

A member drew attention to Professor Moseley’s invention in 
the same line. 

Mr, Ashton said that he had wrought out his meter before he 
knew anything of what Professor Moseley had thought upon the 
subject ; and he was not aware that Professor Moseley in any 
way put his views into practice. 

President, in closing the discussion, remarked that 
were not there to discuss priority of invention. It often hap 
that the same class of occurred to different minds, whilst 
only one person, as seemed to be the case here, had carried the 
idea into practice. Ho was sure that would all concur with 
him that the inventors of this meter ed their warmest 
thanks. The only objections which, in a theoretical. sense, could 
be brought against it related to the t variation which it t 


be thought occurred at different points of a spiral spring, and 





tight. There being no shoulder to the joint the escape of gas blew 
backward directly into the face of the firer. In long-continued 
firing a serious objection to the Chassepot thereby resulted. The 
Cc pot was a bore, *432in.; its bullet was 380 grains ; 
and the charge 85 grains. Paper cartridges were used for both 
these needle - . It was intended that the debris of the 
cartridge should be entirely expelled at each successive discharge 
but there was a liability to the collection of the shattered paper 
and the consequent fooling of the breech-chamber, which after a 
time made the loading difficult. 

The first Employment of the Breech-loaders in the British Army. 
—This the author showed took place in 1857, when it was applied 
to carbines to facilitate the loading of the guns then in use and 
handled by our cavalry. Two plans of breech-loading action were 
employed, but both were limited by the authorities to the use of 
paper cartridges, ignited by the ordinary separate percussion cap. 

Mr. Westley Richards’ Breech-loading Carbine.—The carbine of 
Mr. Richards, of Birmingham, closed the breech by a block that 
opened upwards and forwards, moved by a lever centred on a 
hinge-pin at the front end, and the block when down closed the 
breech by a co) per plug pressed into the end of the barrel. To 
prevent the block ing blown ore by the explosion, the block 
was attached to the lever by a slide, having a short longitudinal 
motion, acted upon successively by two contrary inclines at the 
rear end, the first moving the block htly forwards, and the 
second moving it backwards below a third incline, so that the 
tendency of the backward force of the explosion was to drive the 
block further down this last incline, and make it more secure from 
opening. 

y— * Guns.—The application of the breech-loading principle 
to sporting guns had long been in general use. The author drew 
attention to the guns of M. Lefaucheux and Mr. Westley Richards, 
i areal cleeetraant with machete base. 

.—Mr. hall pointed out that up to very recent: 
the weapon with which most of the British infantry were 
the Enfield, with the Minié vp me Fag The Snider 





bullet of 480 grains, and a charge of 70 grains. 
The Albini Braendlin.—After our Government had the 
Snider other Governments adopted different forms. 
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verse pin at the end of the barrel, and laid down when closed by 
a pring pin with a small projection, as in the Snider. 

. The Remington.— This gun, which was on an entirely different 
—- was adopted in the Swedish army. Here the breech 
was closed by a block, shaped like the section of a circle, which 
turned down backwards to open the barrel, revolving upon a trans- 
verse pin; and it was held up to its position when the barrel was 
being closed by a second section-shaped block, turning on another 
centre pin beyond it, the two sections mutually detaining and 
me) ee each other alternately. 

The Werndl.—This rifle, which had been adopted by the Austrian 
army, was upon another different principle. Its breech block con- 
sisted of a solid longitudinal cylinder, which could be turned one- 
fourth round upon a centre pin at each end, situated just below the 
wap ag it closed the breech by fitting close against the end of 

e > 

The Berdan.—This was a modification of the Prussian and the 

Chassepot. It had been adopted in the Russian army, and had a 
metallic cartridge with an extractor. 
_ Sharpe’s Rifle.—Another principle was the vertical sliding block 
in the Sharpe’s breech-loader in which the breech was closed by a 
rectangular block which slidesjin a vertical slot, and was lowered 
for opening the breech. 

Henry.—This gun, which was the invention of Mr. Henry, 
gunmaker, of Edinburgh, was a recent improvement upon the 
vertical sliding block principle, combined with an extractor 
for metallic cartridges, and was made self cocking. The 
backward force of the explosion was received by the solid 
frame of the lock without producing any strain upon the moving 
parts or causing themjto alter their position. The main spring by 
which the hammer was propelled was made to serve at the reverse 
end as the sear spring for the trigger action; thus only a single 
spring was employed. The interior of the barrel could be seen 
through for inspection when the breech block has been lowered, 
and it can be cleaned from the end of the breech. 

Mr. Soper’s Gun.—In the principle shown by Mr. Soper, gun- 
maker, of Reading, the breech was closed by a transverse block, 
moving upwards and laterally to open the breech, and was turned 
upon a hinge pin at the side, as in the Snider ; but the action was 
brought about by a lever at the side of the lock, by which also the 
extractor was moved, and it was conveniently within reach of 
the hand after pulling the trigger, and therefore admitted of bein 
discharged with great rapidity. The extractor was a horizont 
slide, with a claw at one end, which seized the base of the 
cartridge, and was moved at the other end by a lever, which re- 
ceived from the extremity of the hammer a motion alternatsly 
slow and rapid, first for loosening the cartridge and afterwards for 
jerking it from the gun. A clear sight through the barrel is ob- 
tained when the block of the breech was opened, and facility was 
afforded for cleaning and inspecting it. A far greater rapidity of 
fire has been attained by this gan than by any other breech 
—, sixty shots in a minute having been fired in a special 

rial. 

The Martini-Henry Rifle.—The author then proceeded to the 
consideration of this rifle, which, together with what Mr. Westley, 
Richards has recently done, it will be seen that he discussed in a 
manner that must be the more interesting to the reader because 
of Professor Pole’s report Sey the same gun that appeared in 
THE ENGINEER on the 21st ult., followed by the discussion in the 
House of Commons on Friday night last. 

Our report of this part of Mr. Marshall’s paper, though less 
brief than that which has gone before, yet is only a summary, 
The arrangement of paragraphs and their definition are our own. 
The Martini-Henry rifle, which has been adopted in the British 
army, was, the author said, a compound of two independent 
constructions ; the Martini breech action and the Henry rifled 
a This barrel was a modification of the Whitworth polygonal 

arrel, 

The Breech Action.—The Martini breech action, invented by M. 
Martini, of Switzerland, was a modification of the Peabody breech- 
loader, partially used in the United States army since 1865. The 
a of action was the employment of a longitudinal falling 

lock to close the breech. This block was hinged on a transverse 
pin at the back end. Theupper surface of the block was hollowed 
out to freely admit the cartridge into the barrel when the gun was 
being loaded. The blow of the hammer was carried to the base 
of the cartridge by a striking bar sliding in a curved groove in the 
side of the breech block. The cartridge was exploded by 
a blow at the edge of the base. The extractor was a bent 
lever which forced the cartridge case out by being struck by the 
breech block when lowered. In this breech action the hammer 
and striking bar of the Peabody gun had been'replaced by a direct- 
acting striker impelled by a spiral spring, the whole being held 
within the falling breech block gun, and the gun was poe by 
the act of opening the breech. In other respects the action was 
the same as the Peabody. 

The Falling of the Breech Block.—The mechanical principle 
of a falling block hinged in a morticed breech was a good one, the 
whole of the strain was received by the cylindrical hinge socket 
within which the tail of the breech block rested, and as this 
formed the end of a solid wrought iron box within which the 
breech block worked, the strain was resisted by the whole strength 
of the sides of the box. : 

_, The Hinge Pin.—The hinge pin was made to fit easy within 
its socket and did not receive any of the strain from the 
—, the whole of which was borne by the cylindrical abut- 
meni 

An Olyection.—One of the most serious mechanical objections to 
the Martini-Henry lock-action proceeded from the substitution of 
a spiral main spring with direct action instead of the ordinary 
flat potas acting through a variable lever. There was no 
difference, either in strength, rate of deflection, or durability in 
the two constructions as arded the spring, but the difference 
was great as to their suitability for application to the present 
purpose. The work to be done was to strike a blow upon the 
detonating cap in the base of the cartridge, which would cause it 
to explode. The force required was found to be about 1 lb, falling 
from lft. in height ; but a weight of 1 1b. falling from a height of 
lft. had not a sufficient velocity of impact to explode age edn 
and a velocity of about 35ft. per second was rendered necessary to 
avoid risk of misefire. This was equal to a fall from « height of 
19ft, by a weight amounting to 1‘191b. (or rather less then loz.) 
The spiral spring in the Martini lock was necessarily very short, 
being confined within the limits of the breech block, and the 
length of its stroke was therefore less than din. ; and as the velocity 
of the striker was only the same as that of the spring, the pressure 
of the latter had to be increased to duce the required velocity 
of 35ft. per second at the end of the stroke. This required an 
average pressure of 28lb. throughout the stroke of 42in., and 
necessitated a spring having a pressure of 401b. at the beginning 
and 16lb. at the end of the stroke. There was a serious 
objection to the amount of the pressure in the fact that 
the whole pressure of the compressed spring had to be 
supported upon the end of the trigger when the ‘gun was at full 

and the trigger had to be “pulled off” under the pressure 
in the act of firing the gun. The leverage of the spring over the 
sear nose being nearly double (1°9 times), increased the pressure of 

40 lb, to as much as 751b, upon the sear nose, and this is unavoid- 
able on account of the limited available above the level of 
I The pressure of 751b, was very much in excess of 
that in ordinary gun-! and made the pull of the trigger too 
stiff to be admissible. The pull was limited to 8lb. as the ex- 
treme, on account of a heavier pull being objectionable by disturb- 
ing the accuracy of aim. From 3 lb. toj5 1b. is the pull preferred for 
match shooting. To avoid this mechanical difficulty in the lock a 
lighter spring was at first tried, but it was found liable to miss- 
fire ; afterwards an inclined bearing face for the sear nose was 
“~ one the pull x orn Sie roved ——_ from the risk 
of the er going off and firing the if jarre a 
of the stoc ‘oan a ground, 4 ~ oe 








How the Difficulty was met.—The difficulty had now been met 
by Colonel Dixon, the superintendent of the Government Small 
Arms Factory at Enfield, by an exceedingly ingenious arrangement 
of a double catch for holding the spring, and with a square nose 
for holding it securely whilst the gun was on full cock ; and the 
other with an inclined nose, to which the pressure was partially 
transferred in the act of firing. 

The Contrivance Effective but Objectionable. —The contrivance was 
found to meet the p' when properly made, and whilst clean 
and well lubricated; but it introduced into the lock a piece of 
delicate fitting of a very exceptional character, as it required a 
nice adjustment of the position of the slotted centre hole, the 
length of the trigger to the sear nose, and the position of the 
tumbler rest and its bearing, in order that during the pull off all 
might work harmoniously together. The mechanical question to 
be considered was, whether this objectionable complication was 
unavoidable, or whether, by the use of a different kind of spring, 
it could be obviated without sacrificing any of the good points in 
the breech action. 

Mr. Westley-Richards’ Flat Spring.—This disideratum seemed 
to have been met by Mr. Westley-Richards, in which exactly the 
same breech action was obtained with an ordinary flat gun-lock 
spring E, and the trigger action G, G, and pressure upon the sear 
nose supplied by the sear spring H, corresponds to those in the 
ordinary gun-lock action, which had been proved by general 
practice to be satisfactory and durable, and to retain a uniform 
steady pull off not subject to wear or alteration, The breech 
block C was the same as in the Martini gun, but it was raised and 
lowered by a lever J acting at the front end, and supporting the 
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the breech action. Indeed, advantages were to be derived from the 
change. The lifting lever acting upon the free extremity of the 
breech block was a better arrangement than that of lifting the block 
nearitscentreof motion, as inthe Martini-Henry lock, since the con- 
sequence of any wear of the bearing surfaces would be much less 
in effecting the accurate lifting of the block, and consequently 
the wear would be less in proportion. The position of the lever 
in front of the trigger guard, and fitting down to it when closed, 
was more convenient for the hand, and required less alteration 
from the position of firing than in the case of the Martini lock. 
This difference had been made greater by the circumstance that 
the position of the lever in the Martini lock just behind the trigger 
rest had been found to interfere with the proper p of the stock 
in bayonet exercise, and the lever was compelled to be extended 
still further back. Then the mode of fixing the stock into the 
body of the breech action, which in the Martini gun was done by 
making a shallow socket in the rear, into which the butt of the 
socket was fixed by a long steel screw, passed through a longitu- 
dinal hole in the stock, instead of the usual plan of having two 
long straps upon the rear, with a transverse screw through thestock. 
In the experiments of the Martini gun cases had occurred of the 
stock becoming loose in the socket from the wood shrinking in 
hot climates, or from imperfect fitting; and in the event of the 
screw becoming bent by a blow the stock had to be sawn off for 
getting it out, and it wasa question for consideration whether 
that plan was so good as the long stra 

The Conclusion.—The conclusion that had been come to was 
that, although in the Martini-Henry rifle which has been adopted 





as the national weapon, the principle of closing the breech by a 

falling block enclosed in a mor- 
ticed breech, and also the bore 
and turn of the rifling, were 
thoroughly satisfactory, and well 





suited for general adoption in the 
army, yet the details of the lock 
action in this gun involved serious 
mechanical defects, which, how- 
ever, could be readily corrected 








by employing the ordinary prin- 
ciple of construction of gun-lock 
action confirmed by long expe- 
rience, and that this could be 
effected without any detriment 
to the principle of closing the 
breech, while very decided advan- 
tages can be gained as regarded 
other points. 

Mr. Marshail’s exhaustive and 
critical résumé of the rifle breech- 
loading question was listened to 
throughout by the numerous 
audience, amongst whom were 
many gunmakers, aé well as engi- 
neers; and so completely had the 
ground been covered, as well in 
a critical as in a descriptive sense, 
that there seemed very little left 
to be said in the subsequent dis- 
cussion. 

Mr. Bird, a volunteer who has 
been exceedingly successful with 
the Henry rifle in competitive 








block as a strut at the point farthest from its centre of motion. 
The lever fitted close to the trigger guard when the breech was 
closed, and was held by the pressure of a spring at each extremity 
of its motion. The hammer D moved in a hollow on the outside 
of the breech block, striking the cartridge through a small hole in 
the centre of the breech block face. The hammer was cocked by 
the action of the lever J in opening the breech, the arm of the 





lever ing back the | > ing the main spring, and 
leaving the mer caught upon the sear or catch, which was 
released by an ordinary trigger. The cartridge extractor K was a 


finger, acted on by a shoulder on the breech lever, and jerked out 
the case from the gun. The breech block being lifted from below 
became jammed between the end of the barrel and the rear of the 
abutment B if forced above its final position, and there was con- 
sequently no risk of the breech being blown open by the explosion; 
and any risk of the breech block dropping was prevented by the 
firm support of the lifting lever, which acted as a strut underneath. 
It was found, however, that the block remained stationary in 
firing, even without support, on account of the friction of the base 
of the cartridge, occasioned by the il pressure at the moment 
of the discharge. The action of this falling block was, therefore, 
simple and mechanically good, and it had the a of 
presenting no projection from the gun when open. Fig. 1 shows 
the rifle loaded and ready for firing ; Fig. 2 is a drawing of the 
rifle, with the block down ready for loading, and showing ex- 
tractor K. 

The Spring Pressure.—In this lock the spring pressure averaged 
31 Ib., and ranged from 43 Ib. to 19 lb., being nearly the same as 
the Martini spiral spring, which averaged 28 lb.; but the leverage 
at which the flat spring acted was only about half that of the sear 
nose, ;; times, instead of being nearly twice as much (1° times) as 
in the Martini lock, thus giving a pressure on the sear nose of only 
24 Ib. at full cock, Instead of 75 Ib. asin the Martini. ie pro- 
pellinig pressure of the spring taken at the striking point was only 
an average of 8 Ib. throughout the stroke, instead of 28 lb. as in 
the Martini, but the length of the stroke being four times as great 
(1°65 for *42in.), the same velocity was,obtained, of about 35ft. per 
second in each case, without in either case allowing for friction. 

The Swivel Action.—The ordi gun-lock swivel action was 
employed for regulating the propelling effect of the spring upon 
he Preane the Catch —The pressure he catch 

re upon the —The upon the catch was 
13 Ib. instead of 75 lb, in the Martini lock. 

The Advantages of the Flat Spring.—The difficulty and compli- 
cation and delicate mechanism in the Martini lock, arising out 
of the use of the spiral spring, could he avoided by simply adhering 
to the ordinary flat gun-lock spring and action and trigger, which 
could be done without interfering with any of the advantages of 








shooting, and who hadillustrated 
that part of Mr. Marshall's paper 
in which the Henry was spoken 
of, replying to the President, 
again took the weapon in hand 
and remarked that it contained 
in the breech action fewer parts 
than any rifle yet produced, and 
that each part was simple and 
strong. There was, he continued, 
only one spring necessary in the 
whole action, and that an ordi- 
nary flat main-spring. The me- 
chanism was better protected 
than in any other construction, 
and no escape of gas could reach 
it, while it was easily accessible 
for the purpose of oiling, though 
this was very seldom required. 
Sand or dirt could not interfere 
with the movement of the breech. 
A 12lb. spring is sufficient to 
insure the ignition of the cart- 
ridge. The lock mechanism com- 
,bines all the advantages of an 
ordinary lock, though consisting 
lof only four parts. The tumbler 
j so constructed 


and sear are 
as to admit of a heavy or light 
pull at pleasure with perfect 


safety, and at the same time the regularity of the pull of 
the trigger is maintained. When at full cock the pressure on the 
sear nose does not exceed 4 1b, The bolt indicator, which is fixed 
on the outer end of the cock and tumbler axle, keeps the sear com- 
pletely free from the bent of the tumbler when bolted at cock, so 
that the action can be manipulated with dummy cartridges for 
practice, and the trigger pulled without the hammer coming down 
on the piston. The bolt indicator can be applied at half or full 
cock if desired, and can also be used as a cocking or half-cocking 
lever; in fact, in these respects it supplies the place of the outside 
hammer in ordinary rifles, while at the same time it serves as an 
efficient indicator which is easily seen both in the act of loading 
and firing. If the cartridge is not fully pushed home in the 
chamber, and the base thus left protruding, say, to the extent of 
din., the breech will send it home in closing. The barrel can be 
cleaned from the breech end. Mr. Bird claimed for the Henry the 
most successful firing that had yet pad wey at the national 
contests. ‘At Wimbledon fifty-twoshots had been fired in two minutes 
at a range of 200 yards, and every shot had got upon the target. 
He, however, like Mr. Soper, did not attach great importance to 
rapid firing. Still it was only fair to say of it that the rifle had 
rm a the first and also the second prizes in the great national 
contests. d ; 

Mr. Soper (who had illustrated the rifle of which he isthe inventor 
whilst Mr. Marshal! was describing it in the paper) having been 
called upon by the President, said that having carefully studied the 
subject, many different systems of breech-loaders had passed 
through his hands, and he had come to the conclusion that certain 
principles show) be borne in mind. One of the leading principles 
should be that the man who fired a rifle should be perfectly safe. 
In his experiments he had tried various systems of closing and 
opening the breech, and in most of them there was more or less 
an escape of gas. In the event, then, of a defective cartri 
used, the fire would flash into the face of the man who was 
handling the gun. To remedy this he made in his own gun the 
breech to work at right angles with the bar; the pin on which 
the action worked was at right ae with the bar, so that should 
there be a defective cartridge the breech mechanism was 80 
arranged that the escape of gas would turn towards the muzzle at 
an angle of 45 deg. He believed, with the author of the paper, that 
the escape of fire was the great difficulty experienced in the work- 
ing of the Prussian and of the a needle-guns. Inthe case 
of both the firer aquentiy got the breech chamber clogged, and 
found difficulty in forcing in the paper 
followed with the escape of gas, and, he had no doubt, led to the 
indifferent shooting which had been observable in the use of those 
weapons, He did not think that rapid shooting was of t con- 
sequence; the great thing was to have a rifle safe, but he would 
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like to say that without taking aim his rifle had been fired sixty 
times in one minute, Taking aim, it had been fired thirty times, 
and of the thirty shots twenty-nine had got upon the target. This 
took place at a public trial, and at a range of 200 yards. 

Mr. Greenwood, of Leeds, responding to the President, said 
that Mr. Marshall, in his paper, had so thoroughly expressed the 
views which he (Mr. Greenwood) entertained as to the mechanical 


t on i 
defects and advantages of the rifles now before the country, that | 1026, ALEXANDER MELVILLE CtaRk, Chancery-lane, London, “An im- 


he did not think that anything he could say on the subject would 
at all add to the information already before the meeting. He 
quite concurred with the author in his criticisms. 

The President, finding that no other gentleman wished to engage 
in the debate, remarked that he thought that the meeting would 
concur with him in regarding the subject as of so much importance 
as to warrant an adjournment of the discussion. (Hear, hear.) 
They now had the leading facts before them, and they had now 
heard enough to set their brains at work. The subject was one 
that was exciting great interest throughout the country, because 
of its undoubted national importance. Engineers, he thought, 
should turn their attention to it and contribute their help to the 
investigation in which they were allalike interested. (Hear, hear.) 
He desired, in conclusion, to thank those gentlemen who had kindly 
lent specimens of their arms, and who had illustrated their 
respective qualities. (Hear, hear.) 

he discussion was then adjourned, and the Secretary invited the 
—— to coffee, which had been provided in an ante-room of the 
nstitute. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


221. Ropert Boyir, Glasgow, Lanarkshire, N.B., “Improvements in 
ventilators and smoke extractors.”—27th January, 1871. 

247. Cuaries Jonn GaLLoway and Joun Henry Beckwirnu, Manchester, 
“Improvements in valves to blowing engines, also applicable to air and 
other pumps.”—30th January, 1871. 

423. ALrrep Evans Fvetrcnrr, Liverpool, “ re: apparatus for 
measuring and indicating the rate of motion of a ship or other body 
through water, and the speed of currents of water or other liquids.”— 
17th February, 1871. 

555. Freperick RicuarRD WHEELDON, Wolverhampton, Staffordshire, 
**Improvements in the manufacture of wheels and pinions.”— 2nd 
March, 1871. 

627. 'nomAS WEATHERBURN Dopps, Stoke-upon-Trent, Staffordshire, 
‘‘Improvements in locomotive engines, parts of which may be used in 
other steam engines.”—9th March, 1871. 

691. Henry Deacon, Appleton House, Widnes, Lancashire, ‘* Improve- 
ments in the manufacture of bleaching powder and of sulphate of 
soda and of sulphate of potash, and in apparatus to be employed 
therein.” 

693. Georce ALLIBON and WiiuiamM Watsu, Old Broad-street, London, 
“Improvements in constructing, fixing, repairing, and reinstating 
telegraph, signal, and other poles and posts, and apparatus to be 
employed therein.”—15th March, 1871. 

741. Joun Henry Jounson, Lincola’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for breaking stone and other hard sub- 
stances.” —A communication from Hugh Juno Browne, Melbourne, 
Victoria, and Arthur Hope, Prahram, Victoria.—18th March, 1871. 

75%. Henry Deacon, Appleton House, Widnes, Lancashire, ‘ Improve- 
ments in the manufacture of sulphuric acid, and in apparatus 10 be 
employed therein.” —2)th March, 1871. 

756. THomasS GLAZEBROOK RyLanvs, Church-street, Warrington, Lanca- 
shire, ‘‘ Improvements in machinery for stretching and testing wire, in 
the manner commonly known as killing, the wire so treated to be used 
for telegraphic and for any purposes for which such wire may be 
employed.” 

758. WittiaM Hasterr Mitcnet, Newry, Armagh, Ireland, ‘‘ Improved 
means for retaining the lubricating oil in spindle-necks and other 
journals.”—21st March, 1871. 

771. Georce Taytor YuLL and James Turopore GriFFrin, Upper Thames- 
street, London, “ Improvements in reaping and mowing machines.” 

783. Witt1AM Henry Batman, St. Helens, Lancashire, *‘ Improvements 
in machinery or apparatus for grinding, pulverising, or leviguting 
certain solid substances, and for mixing or agitating liquids or liquids 
and solids together.”—A communication from William Jones Menzies, 
New York, U.8.—22nd March, 1871. 

797. James Carver, Butcher-street Works, Nottingham, “ Improve- 
ments in machinery employed in the manufacture of bobbin net or 
twist lace.” ~—23rd March, 1871. 

859. Joun Onions, Suffolk-place, New-road, Rotherhithe, Surrey, ‘* Im- 
provements in self-acting basting jacks for turning and basting meat 
and other viands while roasting or baking.” 

865. Georoe Nurse, Pen-y-van House, Pontymister, Monmouthshire, 
“An improved process for treating iron and other plates to be coated 
or covered with tin or a mixture of tin and lead or other material, also 
apparatus to be used therewith.”—31st March, 1871. 

898. ArTucR MrLsom Brrcwatt, Preston, Lancashire, ‘‘ Improved 
apparatus for preventing explosions or accidents to steam boilers.” 

900. Witt1AM Rosson, Blaydon-on-Tyne, Durham, ‘“ Improvements in 
reciprocating slide valves of steam and other engines.”—5th April, 
1871. 

933. WitutiaM Ropert Lake, Southampton-buildings, London, “ An 
improved method of arranging furnaces and their flues.”—A communi- 
cation from Albin Peters, Moscow, Russia. 

936, Tuomas WILLIAM ATLEE and GeorGce Jonson ATLEF, Birmingham, 
“Certain improvements in the construction of taps for drawing off 
— and the means of applying the same to casks.”—8th April, 

871. 

949. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
applicable to button-holes.”—A communication from George Miles 
Wells, Boston, U.8.—11th April, 1871. 

959. Freperick TaHomas ALDRIDGE, Blackman-street, Southwark, Surrey, 
** An improvement in the making of hat bodies.”—12th April, 1871. 

976. WittiaM Brapsory, Prestwich, Lancashire, and Henry WHITTAKER, 
Manchester, ‘‘ Improvements in stillages employed in packing and 
baling presses.” 

978. RicHarD ALPHAEUsS GooprInc, Manchester, ‘‘ Improvements in 
mechanism or apparatus to be employed for simultaneously printing 
and delivering checks, tickets, or labels consecutively numbered or 
otherwise, to be employed as a means of checking the receipt of 
moneys from persons entering places of amusement, and for other 
general purposes.” 

980. Davip Greio and Max Eyrtn, Steam Plough Works, Leeds, ‘‘ Im- 
provements in traction engines to travel on ordinary a” 

982. RicHarD Hornssy and James Epwin Puituips, Spittlegate Iron- 
works, Grantham, Lincolnshire, ‘‘ Improvements in ploughs.” 

984. Narcisse ALPHonse Detavione, Paris, “ A new galvanised iron 
stopper for gaseous and other corking.” 





986. JonN DAVENPORT SHAKESPEAR, Augusta-road, R gate, Kent, 
“Improvements in apparatus or means for laying ordnance.”—13th 
April, 1871. 


988. Wittzam Douxpury, Hall-ith’-Wood, near Bolton, Lancashire, ‘‘ Ma- 
chmery or apparatus for locking and for signalling on railways and 
tramways.” 

990. Aucuste LaraGr, Liverpool, “An improved camp bed, which may 
be used for several various other useful purposes.” 

992. Hunter Henry Murpocn, Staple-inn, London, ‘‘ Improvements in 
refrigerating hi - ication from Edward Roettger, 
Lille, France. 

994. Samuet Inouis Reppata, Berwick-upon-Tweed, Northumberland, 
“Improvements in knitting socks, stockings, and other similar articles, 
and in the machinery or apparatus employed therefor.”—14th April, 
1871. 

996. ALEXANDER Mackie, Warrington, Cheshire, ‘‘ Improvements in 

apparatus for forming combinations of perforations in paper or other 

aubstanes or material to be symbols of or to rep! it words, characters, 
numerals, or letters of the alphabet.” 

1000. Grorce Jackson and ALBert Jackson, Saltaire, near Bradford, 
Yorkshire, ‘“‘ Improvements in healds or heddles and parts connected 
therewith, and in means or apparatus employed in the manufacture of 
parts of such healds or heddles.” 

1002. ALFRED Vincent NewTon, Chancery-lane, London, “‘Animprovement 
in stringed instruments of the fret or finger-board class.”—A com- 
munication from Lucius Parmalee Wildman, Danbury, Connecticut, 








U.S. 

1008. Francis Georce Fieury, Merrick-square, Southwark, Surrey, 
‘‘Improvements in meters or apparatus for measuring flowing 
liquids.” 

1010. Austin GoopyEeaR Day, Southampton-buildings, London, “ An 
improved elastic compound.”—15th April, 1871. 








| 
1014. Joun Lawson, Leeds, Yorkshire, “Improvements in preparing | 


machinery for flax, tow, jute, hemp, and other fibrous substances.” 
1016. Josgpn Tuomas PaRLovur, iton- London, “ An 


pton-buildings, 
_— framework for supporting the hopbine and other 


1018. Witi1am Epwarp Newron, Chancery-lane, London, ‘‘ An improved 
device for holding rolling window shades or blinds in different - 
tions, as the same are wound on or unwound from their rollers.”— 
communication from Nathan Thompson, Brooklyn, New York, U.S.— 
17th April, 1871. 

1020. Avcust LENEVEN, Hatton-garden, Holborn, London, “Improved 
hats or other coverings for the head.” 

1024. Jonn Tuomas, Paul'’s-terrace, Newport-road, Middlesbrough, York- 
shire, ‘‘ An improved puddling machine.” 


— money-till lock and alarm.”—A communication from Samuel 
ewell Brown and Alvord Orlo Miles, Providence, Rhode Island, U.8.— 
18th April, 1871. 


Inventions Protected for Six Months on the Deposits of 
Complete Specifications. 


1038. Witt1am Ropert Lake, Southampton-buildings, London, “Im- 
proved permanent photographs on glass, and process for producing the 
same.”—A ication from Eb Ashton Goodes, Philadelphia, 
Penusylvania, U.8.—20th April, 1871. 

1044. Bensamin Josep BARNARD MILLs, Southampton-buildings, London, 
“Improvements in methods and apparatus ie removing oil from 
vegetable and other matter, and separating and recovering chemicals 
employed therefor, and in the manufacture of flour, beer, and other 

oroducts of the material treated.”—A communication from Elias Smith 
Jutchinson, Baltimore, Maryland, U.8.—20th April, 1871. 

1048. MARSHALL Mason Harris, Cockspur-street, Westminster, ‘‘Im- 
proved means or apparatus for distilling and purifying whiskey and 
other spirituous liquors.”—A communication from John Stephen Oliver 
and Edward Harris, New York, U.8.—?lst April, 1871. 

1051. Joseru Evuispon, Liverpool, “ Improvements in expanding and 
contracting canopies, applicable to <¢ ik , furniture vans, 
navigable vessels, and other purposes.”—214t April, 1871. 

1058. Wittiam Ropert Lake, Southamptor-buildings, London, ‘‘Im- 
provements in sewing hi chiefly designed for embroidering and 
stitching button-holes.”—A communication from C. W. M. Smith, San 
Francisco, California, U.S.—2lst April, 1871. 

1073. Wi.t1aM Ropert Lake, Southampton-buildings, London, ‘“Im- 

rovements in boots and shoes.”—A communication from William 
‘redrick Prusha and Elisha Linfield Wales, Marlboro’, Massachusetts, 
U.S.—22nd April, 1871. 

1079. Henry Etmer Townsenp, Massachusetts, U.S., ‘‘Certain new and 
useful improvements in machinery for nailing shoes or various other 
articles with wire.’—A communication from Louis Goddu, Massa- 
chusetts, U.8.—24th April, 1871. 

1096. Witt1AM Rosert Lake, Southampton-buildings, London, ‘‘ An im- 
proved process and machinery for concentrating ores.”—A communi- 
cation from William Hooper, Ticonderoga, New York, U.8.—25th 
April, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 

1348. Joun Lipparp and Grorce Buxton, Birkenhead, Cheshire, *‘ Rails 
and chairs of railways.”—24th April, 1868. 

1355. JuLIAN Bernarv, Salisbury-street, Strand, London, ‘Preparing 
and dressing ores, &c.”—24th April, 1868. 

1379, Lorrus Perkins, Scaford-street, Gray’s-inn-road, London, “‘ Wrought 
metal wheels.”—27th April, 1868. 

1381. Lorrus Perkins, Seaford-street, Gray’s-inn-road, London, ‘‘ Tubular 
steam boilers.”—27th April, 1868. 

1374. Vicron De-rerDANGE, Brussels, Belgium, ‘‘ Connecting pipes or 
tubes.”—27th April, 1868. 

1377. Henry Cuaytor, Witton Castle, near Darlington, Durham, ‘ Rolling 
stock of railways.”—27th April, 1868. 

1380. JonNn Scorrern, New North-street, Finsbury, London, ‘‘ Sheathing 
ships’ bottoms, &c.”—27th April, 1868. 

1401. Joun Jex Lone, Glasgow, Lanarkshire, N.B., ‘ Matches, &c.”—29th 
April, 1868. 

1415. Samuet Cuatwoop, Bolton, Lancashire, ‘‘ Safes.”—30th April, 1868. 

1429. Wittiam_ Epwarp Everitt, Birmingham, ‘Copper, brass, and 
metal tubes.”—1st May, 1868. 

1430. Paut Marin and Avuouste Tava, Brussels, Belgium, ‘‘ Transform- 
ing hydrocarbon oils into gas for illuminating purposes.”—1lst May, 

868. 





















1392. Jonn Botromtey, Laister Dyke, Yorkshire, ‘‘ Umbrellas and para- 
sols,”—28th April, 1868, 

1896. Thomas Vorpe and GrorGe Core, Liverpool, “ Moulding, pressing, 
aud stamping tobacco.”—29th April, 1868. 

1416. Samvet Parr and Atrrep Srrono, College-hill, Cannon-street, 
London, ‘‘ Constructing walls, &c.”—-30th April, 1868, 

1426. ARCHIBALD Mrwro, Arbroath, Forfarshire, N.B., ‘Tools for cutting 
stone, slate, marble, &c.”—1st May, 1868. 


Patents on which the Stamp Duty of £100 has been Paid. 


1154. Francois Martin, Acton, Middlesex, ‘‘ Anchors.”—6ti May, 1864. 
1163. Witt1am Powe.Lt, Birmingham, “‘ Breech-loading fire-arms.”—7th 
May, 1864. 


Notices of Intention to Proceed with Patents, 


5307. Giacomo. Epvuarpo Marcnisio, Baker-street, Portman-square, 
London, and HucH BuLKELEy Price and Jonn Exvior Hopeks, Liver- 
pool, ‘‘ Extracting oil from olives, &c.” 

8314. JoserH Rocers, Islington, London, “ Insulating telegraph wires.” 
19th December, 1870. 

$331. Paciric TaGuts, Adolphus-street, New Cross, Kent, ‘“ Screw 
drivers, &c.” 

3334. — Cuarves, Milk-street, London, “ Boxes or receptacles for 
reels.” 


3338. Samue. Oppy, Salford, “‘Self-acting mules.” 

$340. James Cook, Sneinton, “‘ Cutting or clipping lace, &c.” 

3343. Ropert Mann Lowne, East-end, Finchley, ‘‘ Spirometers.”—21st 
December, 1870. 

8349. Witt1aM Spence, Quality-court, Chancery-lane, London, “ Bed- 
steads for invalids.”—A communication from George Smith. 

-_ Francis Jackson, Stainburn, near Workington, ‘‘ Equilibrium slide 
valves.” 

356. James Morrison, Catrine, N.B., ‘‘ Locks and fastenings for doors.” 

—22nd December, 1870. 

3358. Henry Burcess Youna, Instow, “ Screw propellers.” 

3361, JosePu Jackman, Sheffield, ‘“‘ Attaching picks, &c.”—23rd December, 


1870. 
3367. Jonn Gamoer, Great Winchester-street-buildi London, and 
and WituiaM Henxy Marrcanp, Thurloe-square, London, “‘ Medicating 


cotton, &c. 

3368. Witt1aM Hotpcrort, Tunstall, “Utilising waste materials used in 
the manufacture of earthenware in the manufacture of artificial 
manure.”—24th December, 1870. 

3379. HesketH Hucues, Homerton, London, ‘‘ Securing the corners and 
other parts of millinery and other boxes and reels.”—27th December, 


1870. 

3384. Henry Simpson, Melksham, “Constructing cheese presses.” —28th 
December, 1870. 

“~ aa Pearson Rensuaw, Park Valley, Nottingham, ‘‘ Hydraulic 

rakes.” 

3397. ArTHUR FreL_p, Upper Marsh, Lambeth, Surrey, ‘‘ Candles.”— 30th 
December, 1870. 

23. Henry Larkry, Theydon Gernon, and WiLu1AM Waite, Thurlow-road, 
Hampstead, “Sodium and potassium.” 

25. ALFRED Vincent Newton, Chancery-lane, London, ‘‘Transmittin, 
motive power.”—A communication George Taylor.—5th January, 1871.; 

28. CuaRLes WALLACE CuapMan, Liverpool, “Straightening and rolling 
iron, &c.”—6th January, 18' 

49. Cuar.es Epmonp Green, Blandford-street, Portman-square, London, 
and Jonun Green, Windermere Cottage, Winchmore Hill, “‘ Breech-load- 
ing fire-arms.”—9/h January, 1871. 

163. RicharD Huskinson Warwick, Newark-on-Trent, “ Supplying hot 
water.”—21st January, 1871. 

167. Bensamin James Bra, Finsbury-place, London, ‘Securing artificial 
teeth in the mouth.”-—23rd January, 1871. 

234. WittiaM Rosert Lake, Southampton-buildings, London, “ Covering 
surfaces with an oleaginous coating, chiefly designed for decorating 
walls and ceilings.”—A ication from Charles T. Kemmer.—28th 
January, 1871. 

405. Wittiam Unwin, Sheffield, ‘‘Self-acting brakes for two and four- 

at —_ i eg oe — ry, at *eeetee ate 

. ALFRED Evans FLercuer, Liverpoo! and indicating the 
rate of motion of a ship, &c.”—17th February, 1871. . 
453. Epcar Wittman Jonson, Derby, ‘‘ Ann ovens and furnaces.”— 


22nd February, 1871. r 
anchester, Preparing, twisting, or spinning 
cotton, &o."—4th Marek, 187,” ‘ opty 
694. Cuarves Stewart, Manchester, and Ricuarp Bonp, Newton Heath, 
near Manchester, ‘ Self-acting temples for looms.” 
600, Davin Brower THompson, klyn, New York, U.S., “ Distributing 
taco at a crateiieite “ Breech-loading fire-arms and cart- 
639. THomas RESTELL, reech- an 
esl favex Des nog = ~ Widnes, “Bleaching puwder, &e.” 
. Heyryx Deacon, ouse, 5 wader, 
—15th March, 1871. septic 
741. Joan Henry Jounson, Lincoln’s-inn-fields, London, “ Breaking 
stone, &c.”—A communication from Hugh Juno Browne and Arthur 

















Hope.—18th March, 1871. 


751. Georacg Hopason, Bradford, and James Broap.ey, Heaton, near 
Bradford, ‘‘ Looms for weaving.” 

~. ag Deacon, Appleton Trouse, Widnes, “Sulphuric acid.”—20th 

arch, 1871. 

758. Witi1aM Hastett Mitcnret, Newry, “ Retaining the lubricating oil 
in spindle-necks and other journals,” —2lst Merch, 1871. 

774. WaLTEeR Bonp and Josepa Foster, Preston, “ Printing machines.” 

778. James Dewar, Kirkcaldy, N.B., “Treating certain vegetable sub- 
stances for manufacturing purposes, &c.”—22nd March, 1871. 

797. James Carver, Butcher-street Works, Nottingham, ‘‘ Bobbin net or 
twist lace.”—23rd March, 1871. 

842. WiLiiaM Robert Lake, Southampton-buildi London, “Revolving 
ovens for cooking stoves.”—A communication from David Curtis and 
Charles Boothe Graham.—29th March, 1871. 

898. ArTHuR Mitsom Brrcna_t, Preston, ‘‘ Preventing boiler explosions.” 
—5th April, 1871. 

927. Samuet Know es, Tollington Mill, near Bury, and Josrrn ASHWORTH 
and RicHarD AsHwoRTH, Ainsworth Mill, near Bolton, “ Printed 
fabrics.”—Sth April, 1871. 

949. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Button- 
holes.”—A communication from George Miles 

956. Bensamin JosePH BARNARD MILLs, Southampton-buildings, London, 
“ Preparing juices of meat, &c.”—A communication from Mann Satter- 
white Valentine.—11th April, 1871. 

= Robert GouprsorPr Brook, St. Helens, “Letter boxes and letter 
plates.” 

964. Henry SHerman Sanperson, York-road, Lambeth, Surrey, “Pre- 
paring blacklead for polishing metals, &c.” P 
971. ALFRED Vincent Newton, Chancery-lane, London, “ Propelling 
= communication from Dr. Robert Hunter.—12th April, 

871. 

982. RicnaRD Hornspy and James Epwin Patuirs, Spittlegate Iron- 
works, Grantham, ‘‘ Ploughs.”—13th April, 1871. 

1038, Witt1aM Ropert Lake, Southampton-buildings, London, “‘ Photo- 
graphs on glass, &c.”—A ication from’ Ebenezer Ashton 

es 








1044. Benszamin Josep BarnarpD Mitzs, Southampton-buildings, 
London, ‘‘ Removing oil from v able and other matter, &c.”—. 
communication from Elias Smith Hutehinson.—20th April, 1871. ; 

1048. MarsHALL Mason Harris, Cockspur-street, Westminster, “‘ Dis- 
tilling and purifying whiskey, &c.”—A communication from John 
Stephen Oliver and Edward Hurris.—2lst April, 1871. 

1073. WituiaM Rosert Lake, Southampton-buildings, London, ‘ Boots 
and shoes.”—A communication from William Fredrick Prusha and 
Elisha Linfield Wales.—22nd April, 1871. 

1079. Henry Ecmer Townsenp, Massachusetts, U.S., ‘‘ Nailing shoes, &c.” 
—A communication from Louis Goddu.—24th April, 1871. 

1096. WittiaM Ropert Lake, Southampton-buildings, London, “ Con- 
centrating ores.”—A communication from William Hooper.—25th April, 
1871. 

All persons having an interest in o; ing any one of such applications 
should leave particulars in writing of their objections to such application 

. the office of the Commissioners of Patents, within fourteen 8 of its 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2617. J. Jonpan, Liverpool, “ Furnaces.” —Dated 16th October, 1870. 

This consists in making an iron air chamber, lined on the inside next 
the centre with fire bricks, fire tiles, or other fire-resisting materials. 
The inventor prefers to make the chamber of a conical shape, with the 
top or upper surface horizontal or nearly so, and with the bottom bevelled 
or sloped with sand, so that all slag and other residual matters may fall 
towards the door, so as to be removed easily at intervals. A hole is left 
in the bottom of the furnace, which is covered by a shutter, so that the 
whole contents of the furnace when necessary may be quickly discharged. 
This hole and shutter are covered by the sand forming the slope of the 
bottom. The gaseous products of combustion pass out through an exit 
pipe or aperture in the side near the top of the furnace into any ordinary 
fireplace where the heat is to be utilised. It is sometimes found neces- 
sary to introduce from the air casing a pipe or pipes, which carries hot 
air from the air chamber into the ordinary fireplace, into which the pro- 
ducts of combustion are driven. These pipes are perforated wi 
several holes, and blow across the flaming products of combustion pass- 
ing through the exit pipe, and cause the combustion of any very small 
coal being carried over, and also furnish air to ignite any vaporised 
carbon (smoke) which may pass out from the furnace uncombined. 

2768. R. D. Heaty, Glasgow, “‘ Supplying heat to boilers.”—Dated 19th 
October, 1870. 

A combustible gas is used such as that commonly known as carbonic 
oxide, which may be produced in well-known ways in producers of vari- 
ous forms adapted to the nature of the fuel to be The air to sup- 

rt the combustion of the gas is passed through one or more series of 
re-clay or other pipes which are arranged in each side flue of the boiler 
seating, and which regenerate the otherwise waste heat passing to the 
chimney. These air pipes are laid horizontally and in direct lines from 
the back to the front end of the boiler, and are carried by transverse 
brick partitions which act as bafflers and cause the fire-gases to impinge 
repeatedly on the boiler sides and on the air pipes. 


Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2624. L. Cooper, Manchester, “ Transporting passengers, &c.”—Dated 3rd 

October, 1870. 





The machinery consists of two endless wire or other ropes passing 
around pulleys to which motion is given by steam or other power. One 
ed of pulleys is mounted on land and the other pair on a floating stage. 

‘he trucks for conveying the gouds or other articles to and from the ship 
are connected to the upper and lower parts of the ropes, which are sup- 
ported by guide pulleys mounted on piers or ‘olding. Each 
truck is provided with four wheels on which it runs when on land or on 
the floating stage, and the trucks are connected to the ropes by clips or 
other equivalents. The trucks are disconnected from the ropes by self- 
acting slide bolts attached to the ends of the trucks, which are upon 
by an inclined lever or other unlocking apparatus placed under each end of 
the rope. In order to facilitate the of the trucks over the pier 
each pier is provided with two pieces of bent rails over which 
the wheels of the trucks travel, and = which they are raised sufficiently 
to lift the ropes above the groove in 9 guide pulleys, but as soon as the 
truck has d the ropes drop again into the guide pulleys. The axles 
of the pulleys at one end of the ropes are mounted in bearings which 
are adjusted by screws or otherwise to keep the ropes at the proper 
tension. 

2627. T. AVELING and D. Greta, Leeds, ‘* Locomotive wheel tires.”— Dated 
3rd October, 1870. 

The tires are made elastic by the adaptation thereto of blocks of vul- 
canised india-rubber, which are held down on to the plate which consti- 
tutes the felloe of the wheel by means of box staples or bent plates of 
metal placed over each joint or junction of the rubber blocks. The box 
sta) are capable of moving up and down in guides fixed on the sides 
of the felloe, and are held in pS so as to bear on the surface of the 
blocks, by means of cross bolts. When by the revolution of the wheel 
the box staples are brought in contact with the d they will be 
forced back in their guides, and will compress the rubber blocks, so that 
the tire or ange he the wheel will always be elastic, and the faces 
of the box staples have a firm hold on the ground.—Not proceeded 
with. 


2630. R. W. Taomsox, Hdinburgh, “ Blastic wheel tires.”—Dated 4th 

penal envi te shoe bars loyed to protect the tire, 
™ oes or oe are em) 

other elastic material; 


which tire may be of vulcanised rubber or ; 
but instead of the shoes belng connected together by links at the sides, 
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they are made quite te, although placed near together, and are 

held in place by their ends, which are bent back, and en upon the 

inkide of the metal tire or rim of the wheel. The forms of the improved 

shoes may be modified, and also the modes of connecting them to the 

wheel. 

2643. W. R. Oswatp and G. Hoven, Sunderland, “ Ventilating ship engine 
rooms.” —Dated 5th October, 1870. 

The inventors place a fan blast in the stokehole, trunk, or hatch, or 
other convenient part of stokehole. Through the side of the fan 
openings are made by preference into the engine room where practicable, 
and the bottom of the casing is left open in a bell-mouthed or other 
suitable form. The axis of the fan is driven in a direction to draw in at 
the side openings in the casing and force it down into the stokehole. 
The inventors transmit motion to the axis of the fan by means of an 
endless cord or band from the main shaft of the engines directly to a 
small pulley on the axis of the fan, or if increased speed is le = 
motion might be given to a countershaft, which, by a cord and multiply- 
ing pulleys, transmits increased motion to the fan shaft. The above 
cached erremqement affords a very simple and efficient means of em- 
ploying a fan for effecting the ventilation of the stokehule and engine 
room, and insures a proper and efficient draught for the boiler furnaces. 
2660. L. J. Truga, St. Vincents, U.S., “ Obtaining solar measurements of 

latitude and time.”—Dated 7th October, 1870. 

This consists in an instrument called the heliorama, which is composed 
of two parts: the helioclises, to measure the declination of the sun from 
the equator, and consequently the degrees of latitude; and the hemero- 
phora, by which the shadow of the sun time is measured. The base of 
the instrument consists of a plate of wood or any other suitable material, 
having a recess in its upper side for the insertion of a compass, where- 
with the instrument is adjusted. The needle of the compass has to come 
even with the line on the bed, so that the north pole shows towards north, 
thus bringing the sides of the bed due north and south, and the ends east 
and west. Itis self-evident that the basement or bed has to be put level 
when the instrument is set up for use. At each end of the bed is placed 
aside piece perpendicular from the bed. The lower parts of these side 
pieces have nearly the width of the bed or basement; the higher are 
narrower, having a hole wherein the pins or axles of the middle piece are 
revolving. On the outside of the side pieces are arcs, with degrees 
marked thereon, one for the latitude and the other for the height of tke 
celestial equator, the arms being each provided witha finger. Crosswise 
on the plate is placed a graduated are, called the cliliologet. 

2685. T. G. To.sen, Birmingham, “Saving life at sea.” —Dated 11t 
October, 1870. 

This consists essentially of a water-tight vessel, the lower part of which 
is hemispherical and the upper part conical, or nearly conical, the figure 
of the whole being that of an inverted balloon or pear, The vessel is 
made of copper or other material combining lightness with strength. 
The lower or hemispherical part is provided with a close fitting casing or 
covering of cork or other buoyant material, the g terminating 
at top ina tiange or broad belt of cork or other buoyant material. 
in the interior of the hemispherical part is a floor, having upon it a num- 
ber of seats. Cadena Oe floor is a space for ballast or merchandise, 
and the seatsfor passengers also serve as water tanks and lockers for pro- 
visions. Leather belts are attached to the seats for the purpose of secur- 
ing the passengers. In the upper or conical part of the vessel is a series 
of narrow panes of thick glass for the purpose of admitting light, and 
about midway up the conical part is a door capable of being opened, 
closed, and fastened in the inside.—Not proceeded with. 

2704. D. McC. Weston, Boston, U.S., “* Self-lubricating wheel bosses.”— 
Dated 15th October, 1870. 

This relates, First, to providing the interior of the hub or boss of a 
pulley or wheel which runs loose on its shaft or axle with a cup or scoop. 
Secondly, to a pulley or wheel with its hub or boss constructed with an 
oil chamber or reservoir, and with a cup, scoop, partition, or shelf in the 
chamber or reservoir. Thirdly, a combination in the hub or boss of a 
pulley or wheel of an oil chamber or reservoir, a cup, scoop, or partition, 
and circular or annular channels or recesses at the ends, with the holes 
leading therefrom into the oil chamber. 

2706. T. Huckvate, Islington, “‘ Bridles.”— Dated 13th October, 1870. 

The inventor attaches the curb and snaffle reins to a handle, which is 
grasped in the hand in place of the reins being held between the fingers 
as heretofore. The handle has at each end a crosshead, to the extremi- 
ties of which the two reins are attached by buckles or other fastenings, 
so that by simply turning the handle partly round the pull may bethrown 
either upon the curb or snaffle rein, as may be desired, or it may be 
divided between them. A similar handle, but without the crossheads, 
may be used with asingle rein, either curb or snaffle. — Not proceeded 
with. 

2712. W. B. Taompson, Dundee, “ Packing fibrous substances on shipboard.” 
—Dated 16th October, 1870. 

This consists in fitting the vessel into which the materials are stowed 
with a movable hydraulic or other packing press, actuated by pumps or 
other power driven by a donkey or other engine, or by hand power. The 
press or presses is or are so situated as to receive the fibrous or loose 
material as it is passed on board the ship from a lighter, barge, or wharf, 
and in this manner it is pressed together before being passed into the 
hold, thereby avoiding the ration of pressing it by screw-jacks when 
in the hold, thus enabling the vessel to take a much larger ‘0, and 
avoiding the risk of straining the vessel, as often happens under the 
present mode. 

2716. LA B. Gepor, Manchester, “ Perambulators.”-. Dated 16th October, 
1870. 

This consists of an additional seat, so arranged and constructed that it 
tan be folded up and pushed out of sight under the ordinary seat. The 
additional seat is made lower than the principal or ordinary seat, and the 
sides are hinged thereto and made to fold inwards over the cushion, so 
that when thus folded over the whole seat (which is carried on slides on 
the bottom of the perambuletor or other carriage) can be pushed under 
——— seat, and will be entirely bidden by the valance.—Not proceeded 
with. 

2733. D. Laiptaw and J. THomson, Glasgow, “‘Propelling carriages.” — 
Dated 17th October, 1870. ne - 

The invention relates to arrangements for compressing air or other 
fluid to be employed as the propelling agent for carriages, an improved 
safety reservoir or receiver for carrying the compressed fluid, with a 
special reducing valve; and improved arrangements for transmitting the 
power to the driving wheels, and for steering the locomotive traction 
engine or vehicle on which the motive power apparatus is fitted, an idea 
of which cannot well be given unless with the aid of drawings. 
om, = Spencer, New York, U.S., ‘‘ Saddle cloths.”—Dated 18th October, 

Vv 


This consists in making these articles of a graduated thickness, viz., 
the part which forms the pad is made thick by the introduction of an 
additional quantity of material or of a stuffing of cattle hair, shoddy, or 
other cheap material between the bats of felt which form the outsides or 
surface of the fabric. The flaps or other parts of the saddle cloth are 
made much thinner and lighter than heretofore, and of course much 
thinner than the pad. 

2746. W. F. Bernoips and J. A. Mays, “ India-rubber wheel teres.” —Dated 

—e — 1870. date 

e inven’ insert a or strip, or plates or strips, of perforated 
metal or such like snahental in the body of the rubber tire p er vor the 
ar of manufacture and prior to the or vulcanising of the 
rubber, 


Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

2696. J. Licntroot, Lowerhouse, “ Printing and dyeing fabrics.”—Dated 

12th October, 1870. 

This consists in the production of a black colour or dye on textile 
fabrics or yarns by staining them with a salt of aniline or tts analogues 
mixed with oxidising mts. In one process the colour is made as fol- 
lows :—The inventor es 6002. of chlorate of potash and dissolves it 
in six quarts of boiling water. He then dissolves in another vessel 4} Ib. 
of tartaric acid in six quarts of boiling water, and adds by degrees 4} Tb. 
of crystallised carbonate of soda, mixing this compound with the dis- 
solved chlorate of potash at once. The mixture is allowed to stand until 
perfectly cold. e cream of tartar is then filtered out and washed with 
three quarts of cold water on the filter. The inventor thus obtains 
chlorate of soda and cream of tartar sufficiently pure for the market. 
The washings are afterwards added to the filtrate. The filtrate is then 
thickened with 18]b. of British gum, calcined starch, or 101b. of starch, 
or} a mixture of the two heated from 150 deg. Fah., to 212deg. Fah., 
according to the thickening material made use of. The inventor then 
mixes two quarts of a Dales’ No. 2, and three pints 
of the best yarechlerte acid at 82 deg. Fah., to 34deg. Fah. He 
this mixture to stand until perfectly cold, and then mixes it with the 
thickened filtrate. When quite cold, and just before using the colour, 
be adds from 12oz. to 24oz. of sulphate of copper crystals, or five und 

paste. 


a-half gills of sulphate of copper 
Saxony, “ Dressing warp threads, dc.” 


The inventor passes the width of warp, either entire or in 
the sizing or dressing rollers of the sr Aes and then 
winds the w in its moist or sized state on a or roller ; this 
winding is the feature of the invention. The object of winding the 
or yarns on the beam or roller is to distribute the size attached 





to the threads by their contact with the rollers, and to supply it to those 
threads or yarns which are still a of absorption, and by the action 
of winding the size is effectually incorporated into all the threads or 
yarns by their mutual suction or absorption, and in many cases it is 
only necessary to pass the threads or yarns in contact with the top dress- 
ing roller instead of between the two. 

2703. W. Greaves and G. Greenwoop, Blackburn, “‘ Looms.”— Dated 13th 

October, 1870. 

The inventors construct the brake as follows: The brake lever is elon- 

ted, and works on a stud fixed near the back of the end frame of the 
oom. The shoe or “trash” of the brake is swivelled on a pin fixed in 
an upright arm of the brake lever, and the shoe or trash, by distribution 
of — t and gravitation, tends towards the fly-wheel to which the 
brake is applied. An adjusting or set screw enables the loom “tackler” 
to"determine readily the distance of the brake from the wheel, and con- 
sequently the lapse of time of its application after the stop handle is 
knocked off. 

2723. A. WENNER, Manchester, “ Throstle flyers.” —Dated 15th October, 1870. 

This consists in making flyers in several distinct parts, instead of in 
one as hitherto ; and in such manner that the two ends of the flyer can 
easily be removed and replaced by new ones when worn out.—Not pro- 
ceeded with. 

2735. B. BLakey, Burnley, ‘‘ Looms.”— Dated i8th October, 1870. 

The object is to ease the strain upon the weft thread, and at the same 
time to insure the making of a perfect selvage to the cloth. This is 
effected by means of spring fingers, which hold the edges or selvages of 
the cloth, which are so arranged and constructed that they give way or 
release the cloth when the weft is thrown, and are caused to pull the 
selvages outwards immediately afterwards or as the loom is beating up. 
—WNot proceeded with. 

2742. J. Tomuinson, Rochdale, “ Preparing cotton.”—Dated 18th October, 
1870. 

This consists chiefly in placing the calender rollers of the coilers in a 
diagonal position, whereby the sliver may be conveyed direct to the spout 
in the coiling plate. 

745. P. TorpLer, Gracechurch-street, London, “Cleaning vool.”—Dated 
18th October, 1870. 

The wool to be cleaned is placed in a bath or vessel containing amyl 
alcohol, and left therein until the desired quantity of grease is removed 
from the wool; the chemical compound formed by the amyl alcohol com- 
bining with the grease from the wool is then removed, and the amyl 
alcohol may be again used, with or without an addition of fresh amyl 
alcohol added from time to time as may be required. 

2747. J. Ruopes and J. J. Ricnarpson, Leeds, *‘ Flat pins for combing 
wool.” —Dated 19th October, 1870. 

These pins are cranked similar to a bayonet. Three sides are tapered, 
and the fourth is parallel with che shank or cranked part. 

753. J. W. Nayior, Brighouse, “ Woven bags.”—Dated 19th October, 1870. 

The inventor weaves the fabric to the form required without any side 
seam by the process of what is technically known as double weaving, 
that is, by having the warp threads arranged in two sets, both sets being 
under —— of weaving simultaneously, the shuttle passing the weft 
through each shed alternately ; thus two fabrics are produced one above 
the other, yet joined together at each selvage or side. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ils, dc. 
2705. D. M. Cuitps, Mark-lane, “ Training hops.”—Dated 13th Octeber, 
1870. 


‘ 

Hops are trained upon vertical poles. The inventor fixes screwed 
sockets into the ground 38ft. or more apart, and into the heads of the 
screwed sockets he fits the lower end of the posts, which are about 
5ft. long ; on the upper end or head of each post he places a metal cap. 
This cap is perforated with four holes, more or less, as desired, forming 
recesses. Into each recess he places the lower end of a branch pole, 
usually about 8ft. long, which is set to any required angle, so that the 
upper end may be tied to a cerresponding end or ends of the branch 
poles of the adjacent pole. 

2725. D. Greig and M. Eytn, Leeds, “Steam ploughing.”—Dated 13th 
October, 1870. 

In constructing an implement for steam ploughing when a number of 
ploughs working at the same time are employed, the ploughs are set one 
behind the other in a direction inclined tothe line of draught, as is usual. 
The ploughs are fixed to a beam mounted at its end on axes. To this 
beam areattached two scts of ploughs. The two sets are fixed on opposite 
sides of the beam, so that when one set is in working position below the 
beam, and in the ground, the other set is in a reversed position above the 
beam. The ploughs of oue set are left-hand ploughs, and the ploughs of 
the other set are right-hand ploughs. The bearings in which the axes at 
the ends of them are received are carried by a frame mounted on wheels, 
by preference on three wheels, there being a wheel at each end of the 
frame to act alternately as a leading and as a trailing wheel, and also to 
act as steering wheels, and a third wheel, by preference a castor wheel, 
situated at a point intermediate of the length of the frame. The two 
ends of the hauling rope which are to pull the implement to and fro 
across the land are attached by suitable gear to the plough frame, in 
such manner that on arriving at aheadland, and the pull of the rope being 
reversed, the ploughs shall be pulled out of the ground by depressing the 
two steering wheels, and the whole be then pulled partially round from 
the slanting position in which it came up the field into just the opposite 
slanting position towards the furrow-line for going back again, whilst at 
the same time the plough beam is swung over to bring the set of ploughs 
which were above the beam below it ; the trailing wheel thus becomes 
the leading wheel, whilst the former leading wheel becomes the trailing 
wheel. 

2727. G. Murray, Derby, “‘ Ploughs.”—Dated 17th October, 1870. 

This consists in constructing ploughs with a back wheel or wheels in 
addition to or in combination with afront wheel or wheels, the back 
wheel or wheels being situated near to the share or shares, and the others 
as usual in advance, and the front and back wheels being mounted on 
frunt and back vertical frames or bars respectively, which are carried by 
a rocking lever, the front in advance of and the back in the rear of the 
fulcrum, so that when the front rises the back will be depressed, and vice 
versa.-—Not proceeded with. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 

270). G. 8. Kirkman, Wandsworth, ‘‘ Shoreing earthworks.”—Dated 14th 
October, 1870. 

This consists in the ate of a screw at the end of the shore or 

strut, so applied as to afford increased facilities for placing such shore or 
strut in position. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 


2707. H. Hurunancr, Southampton, Ordnance.” — Dated 13th October, 1870. 
This consists in the application to cannon and mortars of a longitudinal 
bar, secured centrally inside the tube of the cannon or mortar, so as to coin- 
cide exactly with the axial line thereof. The bar is of a square or other flat 
sided section, or its section may be of an oval form, and it is twisted 
axially so as to make the edges or corners form a spiral throughout its 
entire length, with the exception of a short portion at or near the breech 
end of the gun or mortar, which may be left cylindrical, and which 
should be provided with a screwed stem for screwing it into the metal 
forming the breech end of the gun or mortar. The inventor forms 
cannon with a central aperture corresponding with and fitting exactly 
the twisted rod, so that when fired the traverse of the projectile along 
the twisted rod will cause the desired spin or rotary motion to be im- 
to it. The projectiles are of an oblong form, and whether solid 

or hollow (but more particularly in the former case) are provided at the 
middle portion with outer packing rings of wvod or other suitable mate- 
rial made in halves or segments, so disposed as to break joint with each 





other. Other rings, which may be solid or undivided, are situate at the 
front and rear ends of the projectiles, and have their inner faces bevelled 
to correspond to similar bevels on the outer faces of the inner segments. 


The front is fixed, but the rear one is loose, and is pressed forward 
by the explosion, so as to cause the inner segments by the action of the 
bevels or inclines to be wedged outwards, and fit closely against the 
smooth bore of the gun or mortar, thus preventing windage.—Not pro- 
ceeded with. 
2734. A. C. Bamuert, Thirsk, “Reaping and mowing machines.”—Dated 
17th October, 1870. to th ised ot which te _ 
readily to regula‘ e speed as uw at whic! e rakes 
are driven, and consequently vary thesize of the ves, the inventor forms 
and places either on the e shaft or the bracket which carries the rake 
——— ee Se one, each being smaller than the other 
(decreasing iu size from the largest one upwards or d ds), - 
cates 0 pees increase in the size of the on, which drives the 
r of the rims 


this double or other multiple wheel, so that it will 
when uired to be used cause an increased speed to be given to the 
rakes. ere are as many separate pinions as there are and these 
pinions when required to be used are dropped so as to fit | 
spindle, and they are secured by a fast key. By another method two or 








more spur wheels and pinions of varying size are emp!oyed, only one pair 
of which are operated or in work at one time, and either pair when re- 
quired are connected or disconnected by a clutch movement 
2744. R. J. Gatiine, Indianopolis, U.S., “‘ Musket stocks.”"—Dated 18th 
October, 1870. 

It is proposed to apply to the butt end of the soldier's musket or rifle a 
detachable trowel or a blade or scoop, which is attached permanently to 
the stock. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

2694. J. Hi. Smirn, Islington, ‘* Sewing machines.”— Dated 12th October, 1870. 

This consists in combining with sewing machines mechanism which, in 
operating with the neecle and hook, or shuttle, will enable the machines 
to produce at will either a single loop stitch or locked looped stitch, or the 
ordinary lock stitch. This mechanism consists mainly of a vibrating 
guide or thread holder actuated by a cam or equivalent device on the 
mandril or other convenient moviug part of the machine, in such manner 
that on the descent of the needle that —— of the loop thereof which is 
situated immediately below the cloth plate is guided by the thread 
holder, so as to bring it into a position relative to the needle opposite to 
that which it ordinarily occupies when making the lock stitch, whereby, 
in the case of the machine operating with a rotating hook, the needle is 
caused in its descent to pass inside the loop that is passing over the hook, 
while in the case of shuttle machines the needle is causetl to pass inside 
a part of the loop, which is pushed to one side by the thread holder and 
held thereby after the shuttle has passed through it. The thread holder 
or guide is pivoted to a portion of the plate or framing, and is so arranged 
that by means of a lever it can be readily thrown in and out of gear with 
the cam. Ifthe thread holder is thrown out of gear the ordinary lock 
stitch is made ; if thrown in gear when both upper and under threads are 
being used, the locked loop stitch is formed; and if thrown in gear with 
an empty spool or shuttle in the machine an ordinary single thread loop 
stitch will be formed. 

2698. T. Warre, Leeds, *‘ Boots and shoes.”— Dated 12th October, 1870. 

This relates to a previous invention patented the 12th February, 1864, 
No. 368. Inthe present improved machine the pins or rivets are driven 
only first through the sole, leaving them to be afterwards driven into the 
upper or other portions forming the boot or shoe by 4 second operation 
performed by hand or other suitable means. The sole is first cut into the 
required shape, and it is then placed in the machine to receive the wire 
pins or rivets, which are passed only just through, or a little more than 
through the sole, and are afterwards driven home by hand or other suit- 
able means. As many rows of riveting work as may be desired can be 
placed into the soles and heels. When the work is completed by the 
machine, the part under operation is stripped off the wood, and the pins 
or rivets are driven into the other portions forming the sole and heel by 
hand or any suitable appliance. 

2702. J. Omons, Rotherhithe, ‘‘ Self-acting basting jack.”—Dated 13th Oc- 
tober, 1870. 

A small pump (or a screw working or rotating within a tube or barrel) 
is attached to an eccentric cam or crank fixed to the ordinary roasting 
jack, so that by the motion of the latter will work, and thereby take up 
the gravy from a well in the dripping pan, and deliver it into another 
pan fixed over the joint being cooked, so as to convey the gravy through 
small perforations made in the upper pan over the joint, during the whole 
time of roasting. The inventor also proposes to use a fan or winged 
wheel, or a cylinder so fixed to the oven as to be worked by the use of 
stearn from the oven or eccentric.—Not proceeded with. 

2708 F. ARNoLp, Fleet-strect, “‘ Pattern post wrapper.”—Dated 14th October, 
1870. 


The inventor attaches the fastening of the patterns to the envelope 
by an elastic ban , string, thread, silk, wire, or catgut, secured by a 
metal fastener to the cover or envelope, leaving the ends of the latter 
open for the inspection of the Post-office authorities.—Not proceeded with, 
2713. C. Manset, Haverstock-hill, “‘ Safety knitting sheath."—Dated l4th 

October, 1870. 

This consists of two thimble-shaped pieces of metal or any other hard 
substance joined together by three or more pieces of elastic long enough 
to allow for both ends of the knitting needles to be inserted into the 
thimble, thus protecting the needles and preventing the stitches from 
falling off. hen the sheath is on, the work can be thrown into a 
drawer or carried in the pocket with perfect safety. 

2730. J. Statores, Bromsgrove, “ Gas stoves.”—Dated 17th October, 1870. 

The inventor employs a burner, in which a mixture of gas and air is 
burned, the gus being supplied by means of a supply gas pipe, and the 
air being introduced into the vertical tube of the burner by means of a 
series of holes made in the lower part of the tube. By means of a cap 
or larger tube, also perforated with holes, and fitted upon the lower part of 
the burner tube, the holes for the supply of air can be more or less closed 
and the proportion of air relative to that of the gas may be regulated at 
pleasure. The burner tube is supported vertically on a foot, and carries 
at top a hollow dise or chamber, having a series of small holes in its 
periphery, through which the mixture of gas and air passes, and at 
which it is ignited and burns. On the disc or chamber is supported an 
accumulator or heater, upon which the annular frame of the burner 
plays. This accumulator or heater may be made of cast iron or 
other metal or material, or combination of materials not injurivusly 
affected by heat. The burner and accumulator or heater are covered by 
an outer casing, which has perforations near its top to allow of the 
escape of the heated air. 

2731. J. 8S. Greennow and J. O. Goopnay, Chelimeford, “ Secret correspon- 
dence.” —Dated 17th October, 1870. 

A plate of metal or of any other suitable material is perforated with 
slots or apertures of any desired number, size, and shape. This per- 
forated plate is laid upon the card or paper on which it is intended the 
message shall be written, and the words forming the message or com- 
munication are written in the spaces left uncovered by the slots or per- 
ations. — Protection refused, 

2736. J. K. Davison, Camberwell, ‘‘ Book-mark.”—Dated 18th October, 1870 

This consists in making the leaf guards or book-marks from thin sheets 
of malleable or ductile metal, lacquered sheet brass being preferred. 
Having cut a suitably sized oblong piece with square or other shaped 
ends out of the metallic sheet (according to the size of book the guard or 
mark is required for), the inventor then folds down or bends back almost flat 
one corner or portion at each end of the piece until the corners touch 
each other, or nearly so, thus forming the back of the guard or mark, the 
remaining portion forming the front. On the front may be stamped or 
otherwise impressed or marked with any desired device, either of an 
ornamental or useful nature, to indicate, for example, that the guard 
A eae is for the top corner or lower corner of the leaf.—Not proceeded 
with, 

2740. J. B. Ropertson, Lurgan, Ireland, “Sewing machines.”- -Dated 18th 
October, 1870. 

The hemstitch work, by which name the inventor designates the effects 
produced by this maehinery, consists of a piece of fabric prepared in the 
ordinary way, folded in or drawn upon itself, and having its fold firwly 
held by a constantly repeated or recurring series of three stitches, which 
at the same time produce « V-shaped opening in the single ply of the 
fabric. Each stitch employed may be either a single thread chain stitsh 
or a lock stiteh, as commonly made by a sewing machine. The improved 
mechanism for producing the hemstitch work consists in certain attach 
ments fitted upon and connected with sewing machines, by means of 
some or one of which a lateral movement is effected in the arm which 
carries the needle in lieu of the lateral movement of the plate or the 
frame as heretofore practised,and by means of another or others of which 
the progressive and retrogressive movements of the feed are effected with- 
out the aid of a spring and the cam heretofore used. 

2749. J. Wrieut, Kircaldy, N.B., “ Floorcloths.”—Dated 19th October, 
1870. 


This relates to machinery for preparing and printing flooreloths which 
consists of a framework with rollers, and driving gear, such frame- 
work being placed above a drying chamber or stove, and the floorcluth, 
which is made endless by uniting its end, is moved continuously from 
the framework into the stove and back again. The flooreloth is hooked by 
its edges to pitch chains, which pass round a number of rollers and wheels in 
the stove, the rollers being at the top and upper loops of a series of vertical 
folds of the flooreloth resting with their unpainted sides on them, whil.t 
atthe bottom there are wheels only for the side chains, so that the 
painted side of the floor-cloth touches nothing, although turned inwards 
in the bottom loops of the folds, The paint for preparing or grounding 
the floorcloth is applied by a roller arranged in the framework, and « 
scraper or doctor is also provided for removing surplus paint. After the 
floorcloth is dried the roller may be removed, and there may be substi- 
tuted one or more rollers with suitable surfaces, or with cutters to act on 
the floorcloth as it issues from the stove, so as to polish and prepare the 
surface for the next coat of paint. The upper rollers are driven by meaus 
of spur wheels on their axles, these spur wheels being connected by in- 
termediate spur wheels, and with the spur wheels of the rollers in the 
framework, driving power being communicated to any one of the series 
in any convenient way. 

2750. J. H. Davimever, Bloomsbury-street, “ Opera glasses, &c.”—Dated 
19th October, 1870. 


This consists in the construction of opera glasses and other Galileon 
telescopes wi combination cemented object glasses in which the 
denser ref medium as the flint occupies the external posi- 


tion, i.¢., isexposed to the object to be viewed or looked at while the 
lesser refracting medium (the crown glass) is nearest to or faces the eye, 


lens, or lenses. 
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2751. R. F. Biaot, Paris, ‘‘ Combined bung and vent peg.”—Dated 19th 
October, 1870. 

This consists of a bung made of wood, india-rubber, gutta-percha,cork, 
or other suitable material, and of a conical or cylindrical shape. This 
bung is pierced in the centre by an opening of about }in. more or less. 
The upper part of this bung is hollowed in the centre to receive a plate 
of copper or other material, having a small opening in the centre for the 
admission of air, This plate is fixed by means of two small pins. Be- 
neath this plate is a pin or a cross-piece, holding a spring communi- 
cating with a hook, fixed to a valve of leather or other material. This 
valve, which is placed beneath the in another part, also hollowed in 
order to protect it, ison one side nailed o1 screwed and held on the other 
by the spring or elastic. 





Class 8,—-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Muterials, Preparation and Preservation of Food. 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, cc. 

oe, 5 Ostend, ‘‘ Making pulp from fibre.”—Dated 12th October, 


This consists in disintegrating the fibre before boiling by means of a 
solvent. The wood or other fibrous material is subjected to the action of 
a solution of chlorine, and then the material is washed in water in the 
usual manner, If not then properly softened the process is repeated 
until the required disintegration is effected.—Not proceeded with. 

2715. R. H. Davis, Widnes, “‘ Sulphuric acid receptacles.”—Dated 14th 
October, 1870. 

The inventor lines any ordinary cask or barrel with lead, and burns or 
solders the seams with an ordinary burning machine, such as is used by 
chemical plumbers ; or he makes a cast leaden vessel suited to the shape 
of the outer wooden covering, so that the leaden vessel may be placed 
therein, and be thereby protected from injury. When the pot Brad acid 
has been introduced into the lead-lined cask or cast leaden vessel, the 
inventor closes up the vessel by burning or soldering upon the head a 
capping of lead, with or without a screwed capsule of Tasteredibie metal, 
2720. J. H. Brown, Romsey, ‘‘ Leather paper.”—Dated 14th October, 1870. 

The object is the combining of leather or skin fibres with rag or other 
fibres of which paper is usually made to represent leather. The inventor 
employs the fleshings or refuse cuttings of any of the skins of which 
leather is made, but preferably the fleshings of calf skins, and sheep, or 
chamois cuttings from which the grain side has been removed. He takes 
1 ewt. of calf fleshings and 28 Ib. of sheep or chamois cuttings, or flesh- 
ings free from grain, dirt, or other impurities, cut into suitable pieces, 
and places them in a rag washing machine employed by paper makers, 
or any other suitable contrivance, with a sufficient quantity of water in 
which 7 1b, of alkali or soda, or other alkaline salt has been dissolved,’and 
when the materials are quite clean and reduced to a coarse fibrous mass, 
a portion of the water, about one-half, is drained off; 7 1b. of oil of vitriol 
of the ordinary strength diluted in nine gallons of water are then added. 
This is well impregnated with the fibres for about half an hour. Then 
104 1b, of chloride of lime, more or less according to the age and quality 
of the skin, dissolved in a sufficient quantity of water, is strained into 
the pulp. After about two hours, or when bleached sufficiently, it is 
washed free from the vitriol and lime, and 10 Ib. of ground alum, moreor 
less, according to the hardness of the fibres, is introduced. It is then 
beaten and drawn out into such lengths of fibre as may be required, and 
is known to paper makers as “ half stuff.” 

2728. G. Batty, Finsbury, ‘‘ Concentrated food.”—Dated 17th October, 1870. 

Thejinventor first takes peas, which he reducesto a fine state of division 
either by boiling and then rubbing them down, or by grinding into meal. 
To this meal he then adds Liebig’s exrtractum carnis, and a smaller pro- 
portion of concentrated essence of meat or glaze. To this mixture are 
added fresh vegetables, such as carrots, turnips, onions, and others, ac- 
cording to taste, which he reduces to pulp. Mint is added in the form of 
dry powder, and celery may sometimes be used in the form of essence, 
pepper and other condiments are added to taste, either in the form of 
powder or essence, and the addition of a little salt completes the compound. 

—Not proceeded with. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2688. Diany Freres, Paris, “ Electro-telegraph apparatus.”—Dated 11th 
October, 1870. 

A screw, tapped, cast, or formed with an elongated screw thread, is 
used to communicate reciprocating or to-and-fro travel to a nut connected 
with the spring attached to the armature of the electro-magnet, whereby 
the spring is caused or allowed to expand and contract, and thereby act 
on the armature. Or the spring may be dispensed with, and the nut 
worked by the screw may act directly on the electro-magnet, which is 
made to slide in guide grooves when caused by the nut to advance 
towards and recede from the armature.—Not proceeded with. 





« 


Class 10,—MISCELLANEOUS, 
Including all patents not found under the preceding heads. 
2618. F. J. Heap, Eastbourne, “ Cocks and valves.”—Dated 1st October, 1870. 

The inventor detaches the valve plate or disc and its stem from the 
rod or spin:tle whereby it is worked, so that nothing may prevent the 
valve from having a bye’ water-tight bearing on its seat. The valve 

works upwards, and is kept up against its seat by a spring beneath it, 
but in some cases where there is a constant pressure from ahead of 
water the valve will be kept up against its seat simply by such hydro- 
static pressure. The valve is opened by a rod or spindle which passes 
through a gland at the top of the cock or valve, and is provided at its 
upper end with a collar, under which is placed an india-rubber ring or 
rings which will keep the rod or spindle up away from the valve stem 
and will also form a perfectly water-tight joint. The spindle is worked 
by a circular cam piece which is actuated by a handle above, and when 
the handle and cam piece are turned one quarter of a circle the spindle 
will be forced down against the valve stem and will open the passage.— 
Not proceeded with. 
2621. E. A. Pontirex and J. Barton, Shoe-lane, ‘‘ Cutting sugar canes.”— 
Dated 1st October, 1870. 

The canes are fed up to this knife by arevolving hopper, consisting of a 
cylinder with chambers formed in it around its periphery. These chambers 
are open at the top for the canes to be introduced, and at the bottom there is 
a fixed plate, on which the canes rest. The knife is set at a distance above 
the bottom plate equal to the thickness of the slices required, and in 
such a position that, as the chambers of the hopper travel round, the 
lower ends of the canes within them are brought against the edge of the 
knife, each chamber in succession bringing up the’canes which it contains. 
The slices which are thus cut off escape through an opening in the 
bottom plate or beneath the inner sides of the chamber. The partitions 
between the chambers are inclined, so that the canes may meet the knife 
obliquely. In place of causing the hoppers to be carried round in a cir- 
cular course, as above described, to cause the lower (ends of the canes 
projecting from them to be brought in succession against the knife. The 
revolving knife—or it might in this case be knives might similarly be 
carried round in a circular course, whilst the hopper or hoppers remained 
stationary. 

2622. T. CLemetson and J. Deere, Paternoster-row, London, ‘* Manufacture 
of fuel.” — Dated 3rd October, 1870. 

In order to manufacture artificial fuel of any suitable form 
or moulds, the mixture of materials of which the fuel is to be 
composed is put into a mould in any suitable machine capable 
of affording the pressure required. e fuel is composed of a 
mixture of coal or small coal dust, carbonate of lime, silicate of 
soda, or other silicated alkali, and which mixture may ards 
be treated with sulphuric acid or a solution of chloride of calcium, 
chloride of magnesium, chloride of aluminium, or other suitable salt of 
an alkaline earth, or in combination with powdered chalk (carbonate of 
lime) and sulphuric acid, in order to insure as far as possible the conver- 
sion of the soluble silicate into an insoluble silicate of lime, or other 
alkaline earth, or of aluminium, or iron, and sulphate of lime. The use 
of chalk or carbonate of lime is a 'y el it, as it is chamicall 
acted on by the silicate, alkali, and sulphuric acid, when the chlorides of 
any of the alkaline earths are used. e ee to use it at a 
temperature near the boiling point, or when sulphuric acid is used they 
prefer to use it of a specific gravity of 1200. 

2628. B. HowLanp and E, Fitcn, Ravenna, U.S., “ Forming threads in 
metallic nuts.”—Dated 8rd October, 1870. 

The principle of this machine and its features of novelty are, First, 
that the nuts,may be poured promiscuously into a hopper, from which they 
pass on to a shoe, whose sides have a iar motion, different from the 

motion of the bottom, which carries the nuts to the upper end of the 





revolving uniformly with the tap. Fifthly, below the clutches and on 
opposite sides of the tap where the nuts are cut are two adjustable 
endless chains which hold the nuts from trirning. 
-™, Z. A. RorHwetL, Ramsbottom, “ Stop valves.”—Dated 4th October 
The spindle of the valve is made in two parts, that part attached to the 
valve slides through a bush being prevented from aug by means of 
a key and slot (or by being squared), and has its upper end screwed and 
fitted intu a corresponding screwed hole in the or of the spindle, 
to the end of which the hand wheel or key is fi This part of the 
valve spindle is formed conical, and fits into, and turns in a conical 
recess in a bush or gland screwed into the body of the valve. 
A coiled spring, acting between the inside of the first-named bush 
and the end of the conical half of the valve spindie, presses the 
cone always firmly into the recess, and thus makes a perfectly 
tight joint. It will be evident that when the outer or conical 
part of the valve spindle is turned round = means of a hand 
wheel or key, the lower or screwed portion with the valve will be 
forced into or withdrawn from the valve seat (according to the direction 
in which the upper portion is turned), and that the valve, being pre- 
vented by the ~ and slot (or the square part of the spindle) from turn- 
ing round, will always bed in exactly the same position upon the valve 
seat, and hence the valve will be always tight, and there will beno wear 
of the surface of either the valve or its seat. 


2632. T. W. Overman, Sheffield, ‘Administering medicine to horses.”— 
Dated 4th October, 1870. 

The medicine ball is placed in a tube or barrel, within which is a piston, 
pressed forwards by aspring. The rear end of the barrel in which the 
medicine is placed is carried on the end of a tubular stem ; the piston- 
rod of the piston passes back through this stem, and at its rear end is 
formed with a handle or attachment by which it can be drawn 
back. The tubular stem at its rear end is attached to a stock or handle, 
on which is a trigger-catch, by means of which the piston-rod can be re- 
tained after it has been drawn back. When the piston has been drawn 
back, and whilst it is retained by the trigger-catch, the ball is placed into 
the barrel. When the apparatus has been inserted into the animal’s 
mouth the trigger is pulled, and the medicine ball is thrown forward 
from the gun into the animal’s gullet.—Not proceeded with. 


2633. J. H. Gustin, Middletown, U.S., “ Lifling and force pump.”—Dated 
4th October, 1870. 

This consists in dividing the stock of, the pump into an upper and 
lower chamber by means of a water-tight core, and providing the core 
with an opening which unites the two chambers, and a suspended valve, 
which, when closed with the core, separates the two chambers, so as to 
cut off communication with the upper chamber, and put the lower one 
in communication with an auxilliary air chamber ; from this air chamber 
the water is expelled by the force of the air therein against the constant 
supply of the water from the lifting pump, so that the latter may be 
converted into a forcing hydrant, and used with a hose in case of fire, or 
for other purposes, 


2635. J. Winter, jun., Wardour-street, London, “‘ Filling bottles with pre- 
serves, &c.”—Dated 4th October, 1870. 

This relates, First, to a vessel to contain the bottles or jars that are to 
be filled and stoppered. Secondly, toa vessel to contain the soup or jelly 
that is to be preserved. Thirdly, to a vessel to receive the air as it is 
discharged from the bottles or jars. Fourthly, to a steam chamber for 
heating the necks of bottles. Fifthly, to a valve for the escape of steam 
from the bottle as it is being filled with hot soup or jelly. Sixthly, toa 

hanical arr t for raising and lowering and turning round the 
bottle or jar holder, and for bringing each cork in succession under a 
plunger that forces it into the neck of the bottle or jar; and, lastly, toa 
steam boiler and small steam engine for working an air pump, and sup- 
plying steam to the bottle holder and vessel containing the soup or jelly 
be preserved. The above parts are tedjto a suitable framing, and 
are constructed as follows :—The bottle or jar holder isformed hollow and 
steam-tight, with hollow recesses therein, say six, for example, of the 
same diameter and depth as the bodies of the bottles or jars which they 
are intended to receive. On the axis of this holder a steam chamber is 
fixed, which is MES at the bottom and closed at the top and sides per- 
manently, its end being closed by spring doors, which open to allow the 
necks of the bottles to enter the steam chamber at one end and to pass 
out at the other, aud the said doors closing immediately after each bottle 
or jar has entered and passed out of the said steam chamber.—WNot pro- 
ceeded with. 
2637. C. Wappiz, Edinburgh, N.B., ,“‘Self-acting lithographic press.”— 
Dated 5th October, 1870. 

This chiefly consists in the use of a hollow damping roller filled with 
water for lithographic presses. Also in the construction and arrange- 
ment of automatic i for lifting and lowering the damping 
rollers of lithographic . Alsoin the construction and arrangement 
of apressing and printing roller in either lith phic or type printing 
presses, which by its pressure and frictional rolling action on the sheets 
of paper and printing surface delivers them as they are printed nearly 
straight out in front, either ene hago off the prin’ surface or 
lying on it. Lastly, in the construction and management of cams and 
other mechanism for giving and maintaining equal ——— on the — 
ing roller, paper, and printing surface of lithographic and type printing 
presses, and releasing that pressure in proper time with the traverse 
4 = printing table actuated automatically from the same main cam 
shaft. 














2640. D. Moxe, Blackfriar’s-road, ‘‘ Spring hinges.”—Dated 5th October, 
1870. 
One improved method is to fit a loose or eo wen ary within ahen 


that contains the springs and other h Pp em. 
Into this shoe the inventor fixes the stud that serves as the fulcrum of 
the levers, against which the springs press, instead of fixing the’said stud 
in the bottom of the box, as formerly practised in the box springs made 
according to Smith’s well-known patent. The above-mentioned sliding 
shoe the inventor connects by a fi to the inside of the box by screw 
bolts which take into screwed holes formed in the end of the box. He 
also forms hules in the flange part of the shoe through which the screw 
bolts pass, so that by moving the shoe piece sideways either to the right 
or left, as the case requires, the door may at any time be adjusted and 
held in proper position. 


2650. W. Evans and T. Price, Llanelly, “ Manufacture of tin-plates.”— 
Dated Gth October, 1870. 

In order to finish tin and other metal coated plates the inventors place 

them in a rack which is immersed in a bath of the coating metal, and 





or to recede from the first pad by means of a screw. When the pads 
separate from each other the fluid (steam, gas, 4c) is free to flow 


through the holes of the first pad from 4 

therewith, but when the two pads are forced er er the passage for 

the fluid, steam, or gas, is hermetically closed in consequence of the 

elasticity obtained from the two pads.—Not proceeded with. 

2659. W. B. Danno, Manchester, ‘‘ Advertising and distributing notices.” — 
Dated 7th October, 1870. 

The inventor prints on one side of the notices or cards amusing and 
in’ r, and makes the pages on the reverse side in compart- 
ments, one or more of which are to contain photographicor other pictures 
or and the other or others are to contain business cards or circu- 
lars. In order to distribute the cards or circulars the inventor makes 


pipe communicating 


the pages of the album sufficiently thick to allow the com ents in 
which the cards or circulars are placed to be of the required to con- 
tain one fixed and several loose cards or circulars, which are held in their 


_ by ivory or other catches, or by strips of india-rubber.— Not 
a 


7, A Srapetron, Lee, London, “ Tobacco pipes.” —Dated 7th October, 


This consists in manufacturing tobacco pipes from vegetable fibrous 
material combined with gypsum.—Not proceeded with. 


2665. L. B. Bertram, Bristol, ‘‘ Attaching stamps, dc., to letters.”—Dated 
8th October, 1870. 

The apparatus is constructed with a plate or shelf upon which the 
letter or other document to be stamped is Over this shelf is 
arranged a vertically moving rod or plunger w! is fitted to work ina 
socket, and is shoal by a spring. hen the apparatus is used for apply- 
ing adhesivestamps to any surface this plunger is provided with a soft 
pad to press the stamp upon the surface; but when it is used for emboss- 
ing stamps it is provided with a suitable die. A pair of feed rollers is 
arran; at one side of the plate or shelf to the stamps, labels, or 
other articles, forward to the required position under the plunger. When 
adhesive stamps or labels are being used the lower roller is covered with 
felt, flannel, or other suitable substances, and runs in water contained 
in a small tank attached to the frame.—Not proceeded with. 


2666. C. A. WHEELER, Swindon, “Protection to letter-boxes, &ec.”—Dated 8th 
October, 1870. 

This consists in forming the opening or mouth of the letter-box of 
metal and forming its bottom of a fixed rising or upward incline, which 
gives a direction to the hand or to any instrument when inserted in the 
opening contrary to that requisite for abstracting any parcel or letter 
from the receptacle within. The inner or upper edge of this upward in- 
cline is met by a rising and falling hinged lid or flap, placed, when cl 
at asomewhat similar angle, the two bag thus forming a horizon 
> -shaped opening, the open part being flush, or nearly so, with the outer 

the door, and the point of junction of the two parts ag | 
inside the letter-box or other receptacle. The upper part or movable li 
may be hinged by simply attaching a piece of wire to the won edge 
thereof, which wire, projecting beyond the flap at each side about }in., 
has these projecting portions passed into or through and working freely 
in an opening, eye, or staple, on each side of the opening. In order to 
prevent the abstraction of letters from without, the inner or topmost 
edge of the upward incline is formed with a lip or flange, the lower - 
of which may be either plain,or toothed, or serrated, dipping downw: 
at any suitable angle, the wood of the door being cut away immediately 
below it, so that any of the contents of the receptacle within, being 
drawn upwards, may be arrested by the lip or flange and thrown back, 
more especially so if inside the letter-box, and nearly aaa the open- 
ing, another and similar dipping flange be suitably fixed. 


2667. H. Lyon, Manchester, ‘‘ Measuring .quantitics."—Dated 8th Octeber, 
1870. 


This consists in mounting a measure at the extremity of a shaft, work- 
ing in bearings, in connection with a train of indicating wheel work. 
This shaft is vented turning, except in one direction, by means of a 
ratchet-wheel and pawl working wi' an enclosed box, so that when 
the measure is tilted, for the purpose of emptying its contents, it is 
compelled to turn completely round with the shaft before it can be re- 
filled, every revolution of such shaft a the indicating wheelwork 
to revolve, and the number of revolutions of such shaft being indicated 
by an index finger or fingers upon a dial plates which thereby indicates 

e exact quantity measured in a given period.—Not proceeded with. 

2671. W. Exwis, South Lambeth, “ Cutting wood.”—Dated 8th October, 1870. 

This consists in adding to any suitable machine ada) for cutting 
wood into thin sheets, a hollow octagonal dovetailed onal divider,the 
sections of which are so fitted as to form a set of grooved, concaved, or other 
shaped dividers which will either divide longitudinally or corrugated, or 
they may be set to any pattern required for building or other yao 
These dividers are made to approach the material to be cut by mitre 
wheels connected to the front shaft of the machine, which is worked by 

uge wheels. The standards are made obliquely, with V or square rifled 
oa slides or blocks, and so as to come in a line with a broad 

late knife in a holder, by which means the wood or timber is prevented 
| springing from the fe in the holder when it is cut near 


the centre, and consequently the knife will act and cut as solidly with 
the latter portion as the commencement with the full timber. 
2672. A. FRANKENBERG, Manchester, ‘‘ Registering flow of liquids.” —Dated 


8th October, 1870. 
Inside the tap or tube the inventor screws or otherwise fixes an inner 
tube fitting at one end water-tight into the outer tube, but being 


gradually reduced towards its other end until the latter forms a semi- 
circle, co! nding to about one-half the diameter of the tube. 
Opposite to this semicircular mouth, and inside the outer tube, the in- 


ventor mounts a small water-wheel or fan, the vanes of which correspond in 
form with, and twork water-tight against, the semicircular mouth of the 
inner tube, at the same time that they correspond in form with, and 
revolve water-tight in, the interior of the outer tube ; or the wheel or fan 


may revolve in a cylindrical box ha’ inlet and outlet BO. 
arranged that only one side of the wheel is exposed to the action of 
the fluid. The wheel or fan is mounted upon a transverse axle ae go 
one end of which passes out through the tube, and has a toothed wh 

or pinion keyed thereon, which drives any ordinary or suitable arrange- 
ment of counting and mechanism, similar to that of a gas 
metre, for instance. 


2687. C. J. Letts, Exchange, “‘ Producing coloured figures on labels.” 


, Royal 
Dated 11th October, 1870. 
, or drawing the coloured lines or stripes 


This consists in ruling, 
upon the card, sheet, or other e. The inventor first imparts the re- 





force down into the bath over the rack a cover or bell, so as to disp 
the metal from around the raek and the which it contains. The 
plates then drain in the hot enclosure which the cover or bell forms 
around them, and the surplus metal runs from them. The rack and the 
cover or bell are then raised together out of the metal bath. In finishing 
plates in this manner the inventors work with two metal baths, so con- 
nected that the melted metal displaced by the cover or bell from one 
_ flows into the other, one cover or bell being raised as the other is 
lowered. 


2651. C. Bornatt, Spennymoor, ‘ Raising and measuring beer.” —Dated 
6th October, 1870. 

The inventor makes use of a vacuum vessel exhausted of air when re- 

uisite and placed under the counter or other couvenient place. A pump, 
double or single- , and suitable for exhausting the vacuum vessel to 
which it may be attached, is by preference placed under the counter and 
worked by a treadle or other suitable means. The air being exhausted, 
the apparatus is ready for use. Instead of a large vacuum vessel ex- 
hausted occasionally by an air pump, the latter may be so large as 
to dispense with the vacuum vessel, or each dome may have its air 
pump. 

2652. J. V. Marurvet, Cleveland, U.S., ‘“‘ Spring weighing scales.” —Dated 
6th October, 1870. 

The invention consists in the addition of a loose pointer which is placed 
on the same spindle as the fixed pointer, and is coun’ a 
weight so that it shall stand perpendicularly, indicating nothing but 
which is capable of being a at any time, so that it shall turn 
= spindle and be made to indicate the weight of a second article on the 

es. 


2654. S. Caatwoop and T. W. Tosin, Bolton, ‘‘ Safes and strong-rooms.”— 
Dated 6th October, 1870. 


The inventors surround, or partly surround, the safe or receptacle to be 


protected by air-tight chambers. ese chambers are put in communica- 
tion with a gauge placed in some cuous place. The 
oo or pipes leading from them are fitted a union or tap, by 
which a sm: 


air or force pump may be applied to them in order that the 
air in the interior of the chambers may be rarefied or compressed; or the 
chambers 7 be filled with water or other liquid, or partly with liquid 


and ly with air or gas. Either a single air-tight chamber may be 
employed or several chambers, either joined together or ite one 
from e safe or 


e other, and they are fixed around, or partly around, 
le, in such manner that one of them must be pen 





tap, over which they pass, and drop from the other end of it. § ly 


the tap is so constructed that at different places its circumference is not 
a circle, but is made so that the tap may be held at those alter- 
nately, and the nuts will over each of these places, while the tap is 


being held at another, and thus the’thread of the nuts is being constantly 
cut. Thirdly, the tap is held at each of these places by two half clutches 
opposite to each other, so that the ends will clutch and hold the tap be- 
tween them. Fourthly, each set of half clutches is between two wheels 


placed against each other on a hollow shaft enclosing the tap, on which 
shaft ene is fast and the other loose, and having a differential motion, so 

ve in the 
constantly 


that a cam in one wheel moves the half clutches through a 
other, causing them to open and close against the tap whi 





before any attempt to form an opening into the safe or receptacle at the 


points where such chambers are applied can be commenced. The gauge 
employed for indi the pressure in the chambers may be of any suit- 
able construction; el ic or other apparatus may also be combined with 


the gauge, in order to sound an alarm whenever any variation takes place 
in the pressure in the chambers.—Not proceeded with. 
2656. M. J. Roperrs, Crickhowell, Wales, “* Regulating flow of fluids.”—Dated 
7th October, 1870. 
The inventor employs two pads facing each other, one of which has one 
or more holes for passage of the fluid, , or steam, while the other 
is secured at the back to a movable plate, which can be made to approach 





quired colours to the surface by passing the card, or sheet, or material to 
yt d, through a hine similar to ut coal Or oaiee eae 
of account books and for similar work. This machine is furnished with 
a number of pens, which consist of small metal holdera or sockets pro- 
vided with a strip or tongue of flannel. These pens are side 
side at the required distance a) , and are supplied with the colours in 
a liquid condition by a hand brush or by any suitable feeding st 
ttached to the i The i tor may use simple strips of flannel 
or rollers instead of these 


The card, sheet, or material is moved 
forward by the machine with the flannel strips resting upon its surface, 
and a number of coloured lines or stripes be produced upon it, the 
number, colour, and position of the lines corresponding with the number, 
colour, and arrangement of the pens. The colours may be laid parallel 
with the edge of the card, or slantingly, or each other, or partly 
in all of these ways, or otherwise, by simply ig the position of the 
cardor sheet upon the hi The col d lines or stripes may be 
made either continuous, or intermitting, or broken. In the latter case 
the pens, or some of them, are made to lift at certain intervals by a cam 
or other lifting device attached to the machine. 
2696. C. Lows and W. P. Harper, Glasgow, “ Printing metallic surfaces.’ 
—Dated 12th October, 1870. 
consists in printing metallic surfaces direct from woodcuts, 
engraved or cut thereon, or from electro- 
blocks. This is eff by p! the block or blocks from which 
A. be im to pod —— surfaces in an 
ary prin’ press, through e metallic sur- 
face or 7 yeas En te detente Gato ne Eensterend ey prosmee, 








The woodcut, or other engra , is charged with ting 
the Prosar ey or colour, ‘high is subsequently affixed to the metallic 
surface by a dryer or varnish, or by heat in a stove.—Not proceeded with. 


2697. F. J. Buao, Ipswich, “* Pressed leather.” —Dated 12th October, 1870. 
The object is to use up ——- of waste leather pieces which 
are of small value. inventor cuts the pieces into en 
Sunaten, Memenda, or other suitable shapes which will fit closely the one 
to the other, by preference with edges, so that a 
the one may overlap the other, and when suitably 
cemented them to form a sheet, and submits them to heavy 
pressure to obtain perfect adhesion. Usually the inventor covers the 
pee yp te fet oe 
cut the are em 
worked by saitable apparatus. be od ny oh ep AR 
be bevelled, the leather is submitted to the die obliquely. 
2699. J. CLaRrkK, Blaina, “‘ Rolling iron.”—Dated 12th October, 1870. 

The inventor —_ rolls provided with axes placed ly in 
horizontal and ve positions in any required number to the series, 
and upon each of these he forma two or more grooves, 
in shape or di i ding to the character of the article to be 


produced ; and two or more piles, billets, or such other poeeee of 
metal, may therefore be passed through the machine at the same time, 
pro) attenuation. 





the rolls being driven at varying speeds portion 
The metal may be heated in any manner, and may be drawn 


in some instances. 


from the furnace by the action as is now 
rolls with their axes in the 


The inventor also makes use of a series 
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same plane, and through which the heated metal is consecutively drawn 
These rolls are provided with grooves, which gradually bring the metal 
to the required finished form, and they are geared with suitable wheels 
or friction surfaces for causing their speeds to vary in proportion to the 
drawing out of the metal.— Not proceeded with. 

2700. R. Lagin, W. H. Ruopes, and J. Carpenter, Manchester, ‘‘ Lubri- 

cating cotton machinery.”—Dated 13th October, 1870. 

The inventor forms at the lower part of the footstep, bolster, or bearing, 
a receptacle into which the oil is poured; instead of bags Fagg, at the 
top, a hole is made through the side of the footstep, bolster, or bearin, 
around which a piece of flannel or other absorbent is placed. The flanne’ 
is wide.enough to cover the hole and to go into the lower part of the dish, 
it prevents the hole being choked or filled with dirt, and when saturated 
with oil the latter flows slowly through it and the hole to lubricate the 
spindle or shaft. 

2701. J. B. Puiuips, Kingsland-road, London, “ Securing corks.”—Dated 

13th October, 1870. 

This relates to apparatus consisting of a species of hinged bridle piece 
composed of a piece of bent wire or sheet metal hinged or capable of turn- 
ing on a metal collar or band of wire, which is to be ee Se 
otherwise secured to the bottle neck below the lip. e piece of bent 
wire or sheet metal has its upper part bent or formed at a right angle to 
its two sides, so that when it is brought into a vertical position it will 
a ee over the a of the cork or stopper, and thereby prevent it from 

ing forced out of the bottle, but on turning back the piece of bent wire 
or sheet metal, so as to entirely uncover the cork or stopper, the latter is 
free to be withdrawn. By the use of this invention the troublesome pro- 
cess of wiring is obviated. 

2710. J. Baty, Liverpool, ‘‘Double-acting pumps.”-—Dated 14th October, 1870. 

Two working barrels, the one larger in diameter or area than the other, 
are employed. These are placed in the same line. One hollow ram, 
formed with a blind end, is used for both barrels, the external surface 
of the ram working in contact with the internal surface of the large 
barrel, and the internal surface of such ram with the external surface of 
the smaller barrel.— Not proceeded with. 





2711. J. L. Hewarp, Newport, “‘ Manufacture of nails.”.—Dated 14th | 


October, 1870. 

Each nail shank is fed into a pair of steel dies of peculiar shape, a series 
of such dies being arranged around the circumference of a wheel or die- 
holder, which rotates step by step by means of a lever and ratchet mo- 
tion. Each pair of dies is so lorensd as to receive and fit closely to the 
sides or external surfaces of the nail shank, except that portion which 
projects from the dies for the formation of the head. The dies asa they 


rotate with the nail shanks therein are retained in position by means of | 


stationary curved 
the header; the dies are then compressed by suitable mechanism, and 
are caused to grip the shank firmly during the heading operation, the end 
of the shank projecting from the dies being forced by the header into the 
shape of head required. The dies are formed with snags or projections 
on their sides, which enter and move toand fro in horizontal slots 
formed in the rim of the wheel or rotating die-holder, thus allowing the 
dies to have lateral horizontal movement only when opening and closing, 
the dies being retained in position from coming away by steel rings fixed 
on the sides of the wheel. 

2714. F. L. H. Dancnett, Horwich, “‘Charring wood, d&c.”—Dated 16th 

October, 1870. 

This consists of an improved furnace, and in the vessels to hold the 
matters to be charred. The furnace is provided with a flue having an 
inclined bed supporting the cylindrical vessels containing the vegetable 
or animal matters to charred. The vessels are removed at intervals 
from the lower end of the furnace, and as soon as one vessel is taken out 
all the other vessels in the furnace roll partly down the inclined bed, 
thereby agitating the matters to be charred in the vessels to present fresh 


springs until each successive nail arrives opposite to | 


portions to the action of the furnace, and leaving a space at the upper | 


end of the inclined bed to be filled up by afresh vessel. The flue in 
which the vessels traverse from one end of the furnace to the other is 
heated by a stove of the ordinary construction, and this heat, in combi- 
nation with that escaping through holes in the vessels containing the 
matter to be charred, is conveyed by flues into drying chambers, which 
may be used to dry the peat or other vegetable or animal matter before 
it is put in the vessels to be charred. 

2718. T. Fearn, Birmingham, “ Raising and lowering weights.”— Dated 

16th October, 1870. 

This apparatus consists of a pair of horizental shafts carrying two or 
any other suitable number or series of pulleys; each pulley has double- 
grooved peripheries, the one smaller than the other, and provided with a 
number of spikes, nuts, or teeth for engaging in the links of the chains. 
The pulleys are geared by the means of endless chains, and pass over the 
upper pulleys and under the lower ones, thus the first gearing chain 
runs over the smaller periphery of the first upper pulley and under the 
larger periphery of the first lower pulley, and so on throughout the 
series ; upon the larger periphery of the first upper pulley works a louse 
endless chain of suitable length by which the nena is actuated, and 
upon the smaller periphery of the series of pulleys works the lifting 
chain, to which is attached the weight to be raised or lowered. The 
shafts ure held in position in bearings in the framework by means of 
screw nuts, and the bearings of the lower shaft are formed as elongated 
slot openings to admit of tightening the gearing chains, which may be 
effected by clips, having loops at their upper ends passing over the nuts 


of the lower shaft, the tightening action being obtained by the use of | 


set screws.— Not proceeded with. 


2719. J. H. Brown, Romsey, “ Making leather from tanning refuse.” —Dated | 


14th October, 1870. 

The inventor takes 141b. weight of calf-skin, or the refuse cuttings of 
tanned or oil dressed calf-cuttings. To this he adds 1 cwt. of oil or 
other ordinary dressed sheep-skin cuttings and 56lb. of woollen fibres, 
or equal quantities of wool, or cow, or other similar soft hair and hemp, 
or any other suitable fibres. ese are all cleaned and picked over and 
cut into pieces suitable for being torn into fibres by suitable macainery. 
The wool, hemp, cow hair, or other material: are first boiled with 7 lb., 
more or less, of soda ash or other alkaline salts to the cwt. They are 
now all placed in a rag-washing machine or suitable contrivance for 
washing and reducing them into a coarse, pulpy condition. The quantity 
of water must be sufficient to allow the materials to move in the machine, 
and must contain about 7 lb. of soda ash and 7 Ib. of unslaked lime, stone 
lime is preferred. They are now washed clean and reduced to the re- 
quired consistency, either in the washing machine or a pulping engine, 
adding to the materials from one-quarter of a pound to 14 1b. of sulphuric 
acid of the ordinary strength, and from }\b. to 2ib. of alum, and any 
pigment or other colouring matter required to give the leather the colour 
desired. It is now conveyed into suitable vats or receptacles and moulded 
into sheets of the size and thickness required by means of pressure in wire 
moulds, so that the water may pass away, or by preference in moulds 
of perforated metal or wire actuated by apartial vacuum. They are then 
placed in woollen felts and the remaining water pressed out. Thesheets 
are then dried by exposure tothe air, or upon frames by steam heat, and 
are finished by hot pressing in the hydraulic or other suitable press, or by 
rollers or other similar suitable means. 

2721. J. C. Happan and J. Imray, Great George-street, “ Taking and re- 
gistering votes.” —Dated 15th October, 1870. 

This relates to a previous patent taken out by J. C. Haddan on the 
28th January, 1870 (No. 257). The present invention consists in causing 
each of the handles or movable parts to act by a ratchet and pawl on a 
revolving or sliding stopcommon to all, and the handles or movable parts in 
such a manner that it requires the action of one, or, in succession, of two, 
three, or more of the handles, to bring the stop into position to lock the 
remaining ones. The stop is set beforehand, so as to permit the desired 
number of votes to be given, and it is counterweighted or acted upon by 
a spring, so that when the handles are released, on the voter leaving 
the chamber, it returns to its original position ready for the action of a 
succeeding voter. 





THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting of this 
society on Tuesday, the 2nd of May, Mr. Charles B. Vignoles, 
F.R.S., president, in the chair, twelve candidates were balloted 
for and declared to be duly elected, including three members, viz.: 
Mr. William John Bird Clerke, A.B., Trin. Col. Dublin, Ex. Engi- 
neer, P.W.D., Bombay; M. Louis Joseph Aimé Thomé de Gamond, 
Paris ; and Mr. Robert Piercy, Great Winchester-street-buildings. 
Nine gentlemen were elected associates, viz.:—Mr. Herbert Chap- 
man, Assistant-Engineer, Great Southern of India Railway ; Mr. 
George Cooper, General Manager for the Contractors, Central 
Argentine Kailway ; Mr. Henry Tanner Ferguson, District Loco- 
motive Superintendent, South Devon and Cornwall Railways; Mr. 
Druitt Halpin, Locomotive Department, Scinde, Punjaub, and 
Delhi Railway ; Mr. Hodgson Monteith Layard Jones, Old Broad- 
street; Mr. Charles Ferdinand de Kierzkowski, Great George- 
street ; Mr. Walter Henry Maudslay, East Greenwich; Mr. James 
Rice, Assistant-Engineer, Madras Irrigation and Canal Company ; 
and Captain John Lidstone Watts, R.E., Assistant-Secretary, 
Government of India, P.W.D., Calcutta. The council repurted 
tnat, acting under the provisions of Section III., clause 7, of 
the bye-laws, they had, during the present session, transferred the 
following gentlemen from the class of associate to that uf member: 
—Messrs. Benjamin Chapman Browne, Herbert Louis August 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


CONSIDERABLE IMPORTATION OF PIG IRON: The prices in the districts 
—GREAT DEMAND FOR BESSEMER IRON: Its effect upon best forge 
tron: Great activity at the Wigan furnaces: Discovery of ironstone 
there—FINISHED IRON: Prices—CoaL—IRONSTONE— ANOTHER 
FURNACE BLOWN IN—THE MECHANICAL ENGINEERS’ MEETING— 


THE MISCELLANEOUS TRADES: Orders in the market—THE PEARL | 


BUTTON TRADE: Great revival: Labour difficulty: Improved 
mining apparatus—A COLLIERY PROPRIETOR FINED £20. 


A SPLENDID trade continues to be done in this district by the firms 
elsewhere producing excellent iron, whether for forge, for foundry, 
or for steel-making purposes. Best forge iron has recently be- 
come scarcer than usual. This is due to thecircumstance that the 
great d d for B iron gave rise to the adapting of fur- 
naces hitherto used in the smelting of forge iron to the making of 
that required by the proprietors of Bessemer converters. Still, 
the make of Bessemer iron is within the requirements of the 
steel makers, and a splendid business is now done even at prices 
regulated by £4 2s, 6d. per ton, now charged by the Barrow Com- 
pany. The other firms charge in the like proportion and Kirkless 
Hali best iron is quoted at, in this district, £3 17s. 6d. But that 
figure, however, it is not easy toget. The same iron is charged at 
2s. 6d. more in Wales, where the firms can better afford to pay £4 
than those in Staffordshire can £3 17s. 6d. The higher figure in 
Wales does not act much to the disadvantage of the consumers 
here, inasmuch as the producers are anxious to hold together their 
whole customers in this district. By and by there will be a larger 
supply, and less difficulty, it is hoped, will be experienced in meet- 
ing the requirements of the market. The Kirkless Hall people 
have at present eight furnaces in blast, and they are rapidly pro- 
ceeding with other two. The first of these will be ready for the 
fire within the ensuing fortnight. 

Nor is the cheaper iron of the same firm in less request. I 
speak of the quality now sold at £353. Of this the mill and 
forge proprietors here would take more if it was forthcoming. 
Large fortunes are now being realised by the smeltersof iron out 
of this district, most of whom have their own supplies of stone ; 
and if they have not stone they possess large resources of coal in 
a maiden state. 

A discovery has recently been made at Wigan which it is believed 
will yield the chief firm there considerable revenue. There is 
little room for doubt that an iron ore has been come upon similar 
to that at Froghall, but of a somewhat superior quality. 

There is no reason to cunclule that prices of pig-iron of what- 
ever class will recede for some months to come; large is the present 
and prospective demand for the best qualities, owing to the in- 
creasing output of steel and the growing demand for rails of that 
metal. If prices should still further strengthen, more furnaces 
than are now alight wouldbe blown-in in this district, notwithstand- 
ing the disadvantage under which, in the matter of materials, not 
a few of the owners of these furnaces suffer as compared with 
blast furnace proprietors in several other districts. 

The import of pigs, which had begun to fall off before quarter- 
day, is now again setting in, as the result of transactions recently 
booked, and it is now more conspicuous than before. How loug 
this feature of the trade will continue is rather doubtful. The 
iron is coming from nearly all the districts whence supplies are 
sent into the Birmingham neighbourhood. The founders are 
tuking a fair quantity from South Wales, whilst the tin-plate firms 
and the producers of best thin sheets and other first-class qualities 
of finished iron are buying from the Forest of Dean, as well as from 
the Lancashire furnaces. 

The finished iron firms are still occupied as they w2re last week, 
perhaps more so; but the change is not conspicuous, Considering 
that now is the season during which, through the opening of the 
Baltic, we ought to be doing a good trade with Russia, we are not 
so well occupied as has been the rule in the past few years; but as 
orders are increasing on account of the distant market in York- 
shire and Lancashire, and to some extent in South Wales, we 
are looking here for a sensible advance in the demand at the 
leading ironworks in the next few weeks. Prices keep without 
alteration. They are in favour of buyers in a majority of trans- 
actions, 

The coal trade keeps healthy for the season. All good ironstone 
finds a ready sale, whether produced hereabouts or elsewhere. 

It is made known that another furnace has been blown in at the 
Woodside Ironworks, near Dudley. Others in the neighbourhood 
are being got ready, and probably before long will be in operation. 
There are now 107 in blast in South Staffordshire and East 
Worcestershire, which is rather less than at the commencement of 
the year. Some which were at work then have been put out of 
blast by recent failures, and there seems no probability of their 
being relighted at present. 

The meeting of the Mechanical Engineers, held on Thursday 
last week, to which you will probably refer to at length in another 
part of THE ENGINEER, was one of considerable importance. ‘The 
present state of the rifle question was not only thoroughly 
brought out, but engineers who had not before paid much attention 
to the power meter there shown, had an opportunity of hearing 
the merits of the invention fully described, and of examining a 
specimen of the thirty now in use in different parts of the kingdom, 
and for varied purposes, and of also seeing one which the inventors 
are bringing out as an improvement upon that now in use. Of 
the meter the information I have of its working in this district is 
to the effect that it answers exceedingly well. Jt is extremely 
useful in ironworks engines. The power required to draw iron 
through rolls is very great at the moment of passing through the 
rolls, The engines have large fly-wheela at quick speeds, which 
accumulate the power while the iron is changed from side to side, 
and give it out when wanted. The governor falls on the steam 
pipes, also opens steam,valve wide when the engine is jthe least 
slackened by iron in the rolls, and so the engine puts out all its 
power just when wanted. As this alteration 1s taking place every 
few strokes it is difficult to do more than guess what is being done 
by the ordinary indicator. You have to calculate one or two 
single strokes and strike an average, and multiply by the number 
per minute. The “ Power Meter” adds the least power developed 
by each stroke to what has been done before. 

The miscellaneous trades in and around Birmingham are without 
alteration upon my report last week. The great firms at which 
rolling stock and steel, with bridge and girder work, iron found- 
ing, and agricultural implement making, are all of them well and 
some busily occupied. The Small Arms and the Westley-Richards 
Companies are well occupied upon English and Russian orders. 

The tax of 10s, a year upon sporting guns continues seriously to 
interfere with the birding branch of the gun trade in Birmingham. 
But for the pressure in the military trade the tax would have had a 
serious effect lately upon gunmaking here. The letters now being 
received from the local venders in all parts of England and Scot- 
land speak of Mr. Lowe’s impost “ruining their trade.” It is 
asserted that the gunmakers and ironmongers are not now selling a 
tithe of the ammunition which they previously disposed of. This 
questjon came up at the yearly meeting of the Birmingham gun 
trade, which was held in the Town Hall on Tuesday last. At that 
meeting it transpired that whilst the trade had recently invested 
£6000, there was yet a profit on the year’s transactions of £2424. 
With these facts before them Mr. J. D. Goodman thought that 
the time had come for reducing the charge for prvof, and he 
showed that according to the terms of their Act, when their re- 
serve amounted to £10,000 they must reduce it. The vigour dis- 
played by Mr. March, the Proof Master, at the Proof House, was 
much ded. It was shown that during a portion of the 
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year as many as 10,000 military breech-loading valves were proved 
every week, still that excepting those taken in on the Friday (which 
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were delivered on the Monday morning), all the rifles taken in on 
any one day were delivered to the makers on the next. 

The railway wagon firms here are still well supplied with orders, 
The prospects of the proprietors are excellent. At a recent meet- 
ing of the shareholders of the Metropolitan Wagon Company a 
resolution was passed authorising the return out of capital of £5 
on £10 shares, and £2 on £7 shares. It is also resolved to call up 
10s. on the £4 10s. shares, Amongst the inquiries in the market 
for railway wagon work is one by the directors of the Midland 
Railway Company for the supply of low-sided goods wagons and 
brake vans; wheels, axles, and springs for the same. 

The London and North-W: Railway Company are adver- 
tising for stores, including iron , Yorkshire iron, iron castings, 
steel springs and valves, block tin, sheet tin, and spelter, and lead 
in ingots, sheets, and pipes. The tenders are to be in on Wednes- 
day morning. 

The Lancashire and Yorkshire Railway Company are asking for 
tenders for the erection of a roof over the carriage-way in front of 
the Halifax station. 

The Government are still taking a considerable quantity of small 
wares — for military accoutrements. 

That old branch of Birmingham industry, pearl button making, 
has again revived. A very large demand is now being experienced, 
chiefly from the United States. It would be a happy circum- 
stance if the men do not drive some of the orders into Germany, 
for they are imposing restrictions upon the masters in respect of 
the labour to be employed. 

The long-vexed question of the heavy railway charges from this 
district, as to which mention was again made in my last, con- 
tinues to be discussed. The latest local criticisms with the method 
suggested as a remedy are here. They have an entire monopoly 
of the land and water carriage of the district, and they persist, in 
spite of all argument, in levying rates for carriage that most 
seriously hamper its great staple industry and prevent its com- 
peting with younger or more fortunately situated districts on 
anything like equal terms. The only thing, in fact, that would 
have any effect on the railway companies of this district would be 
competing carriages. If two-thirds of the lower part of the 
valley of the Severn could be filled with sea water, and Stour- 
bridge could be transformed into a port accessible by ships of 
large tonnage, the railway carriage rates would soon come toppling 
down to a reasonable amount. We should no longer hear oP the 
railway companies insisting on their rights to charge unequal 
rates for similar distances; but they would be very glad to make 
an endeavour to retain their trade by waiving all such pretensions. 

At a meeting on Monday of the South Staffordshire and East 
Worcestershire Institute of Mining Engineers a model safety cage 
for miners, by a working collier at the Cannock and Rugeley 
Colliery, was introduced by Mr. John Williamson of that place. 
The cage was intended for a shaft with guides. The principle of 
the invention wes that if the rope broke the weight of the cage 
was sufficient to act on the apparatus above and cause compression 
on the guides, Suggestions were made calculated to improve the 
working of the cage, which is undoubtedly an ingenious contri- 
vance. Mr, Williamson, at the same meeting, read a paper on a 
new ventilating door, of which he exhibited a model of the one 
fixed in his pits at the colliery just mentioned. The principle of 
the door was the rising hinge adapted for the purpose. The doors 
might be blown open further than 90 deg., but they would close 
again of their own accord, thereby preventing fatal accidents. 
Further, whilst 4s. 6d. had to be paid for displacing each of the 
two doors when a current of air had to be changed, the expendi- 
ture was saved simply by the replacing of this door from one side 
of the frame to the other. Mr. Williamson likewise exhibited a 
measuring chain which at the distance of every ten yards con 
tained two brass links in place of the ordinary iron and stee 
links, with a label of the number of yards from each end of the 
chain upon them. At the same meeting Mr. W. E. Teale, of 
Manchester, exhibited his safety lamp, which burnt with volatile 
oi], and goes out when it is bemg unscrewed, thus more effectually 
than by locks keeping the miner from tampering with jhis pro 
tected light. 

At the instance of the Government Mines Inspector for South 
Staffordshire (Mr. J. P. Baker), Mr. Benjamin Johnson, coal- 
master, Cinderhill, was on Monday last fined £20and £3 4s. costs 
for permitting a boy under fifteen years of age to have charge of 
the winding apparatus of a “‘gin” pit, which Mr. Johnson owned. 
The adult workman who usually had charge of the horse by which 
the pit was worked had gone away to another pit at about dinner 
time, leaving the boy in charge in the meantime and the horse in 
thestable. Before he returned the boy had fallen down the shaft 
and was killed. Mr. Johnson vleaded that when he engaged the 
boy the lad told him that he was sixteen. Now, however, he 
believed that the lad was under age, for his mother had sworn to 
that effect at the inquest. The stipendiary was willing to adjourn 
the case for the production of the register of the boy's age, but 
Mr. Johnson plaintively said, “I should like the charge to be 
settled now asI have had a deal of trouble over it, and Iam 
seventy-two years of age.” The stipendiary remarked that if it 
should be found that the boy was above fifteen the fine would be 
remitted. On Wednesday, in the Wolverhampton Court, it ¢was, 
however, conclusively proved that the boy was under fifteen. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tae Scorcu Iron TRADE—IRONFOUNDING-—-MR. FERRIE’S PATENT 
FURNACE—THE COAL TRADE—SHIPBUILDING IN THE CLYDE—THE 
LAUNCHES DURING APRIL— THE ALTERATIONS AT STOBCROSS—THE 
GLasGoW AND COATBRIDGE KAILWAY—THE BRIDGES aT GLAS- 
Gow. 

Ow1nc to the continued large shipments of pig iron the Glasgow 

pig iron market has kept advancing during the past few days. A 

week ago warrants were about 55s. 3d.; now there is a good busi- 

ness done at 55s. 9d. cash, and 56s. one month. No, 1 g.m.b., 

56s.; No. 3, 55s. 6d. 

The leading shipping brands of makers’ iron continue vory firm, 
especially those for the American market. It seems that the 
stocks on the otherside are getting very low, owing to the dispute 
among the iron and coal workers there, and as latest accounts do 
not give promise of an early agreement it is probable that for some 
time yet supplies may continue to be drawn from this quarter. 
The Middlesbrough iron, however, is finding its way into the Ameri- 
can warket, and as there is a large quantity of the iron of that 
district contracted for, to be delivered in Scotland during the 
present year, it is quite possible that Scotch pig iron may suffer 
in consequence. But Cleveland iron, with cheapness alone in its 
favour, can now entirely supplant Scotch pig iron ; for although 
the former is well suited for puddling purposes, it cannot be ad- 
vantageously used for foundry castings without a large admixture 
of Scoth brands. 

In the malleable iron trade there is great briskness, especially 
in iron for shipbuilding purposes, and many makers refuse to book 
orders for immediate delivery. Orders are coming rapidly to hand 
for America, India, and Australia. Prices for ordinary sizes 
remain much the same, viz, £7 10s.; Blochairn and Govan, £8; 
the only new feature since last report being an advance of 5s. per 
ton on Glasgow irou and on Glasgow and Monkland nail rods, the 
prices quoted now being—bars, £7 15s.; rods, the same less five per 
cent. 

In ironfounding there is not quite so much briskness of late, 
but it is reported that there are two large contracts, one for 
Russia, and one for Germany, likely to be thrown on the market 
very soon. 

Messrs. Hanna, Donald, and Wilson have secured the contract 
for two large gasometers for the Glasgow Corporation Gas Com- 
pany, to be erected at their works at Dalmarnock, and Messrs. 
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Laidlaw and Son have been the ful petitors for similar 
work on the new branch which the North British Railway Com- 
pany are going to construct in Dunbartonshire. 

Messrs. Miller and Anderson’s large new foundry, near Coat- 
bridge, was opened last week. 

Reports continue favourable with regard to the success of Mr 
Ferrie’s patent furnace at Calderban In addition to other 
two furnaces at present in course of construction at the Monk- 
land Works, on the principle of the new one already in 
blast, he is completing a small furnace, which will be in opera- 
tion in a few days, on the principl® of the third modification 
of the patent, by simply elongating the throat of the ordi- 
nary furnace, without the necessity of having vertical walls or 
flues in its interior, working this modification in two ways: first, 
by allowing the waste gases ascending from the lower part of the 
barrel of the furnace, 1s well as those generated in the interior of 
the throat, to pass, by means of oblique or transverse openings in 
the lining of it, into flues formed by the circular space surround- 
ing the enlarged portion, which is divided by vertical walls. The 
other way is by reversing the oblique passages in the lining already 
referred to, so that part of the gases passing up into the circum- 
ferential space flue in an ignited state may pass through these 
openings and act directly upon the contained materials, greatly 
increasing their temperature in their passage down to the zone of 
fusion. The first adaptation is worked open topped, and if it is 
desired to utilise all the gases, a bell “an cone appliance can be 
employed. In the second arrangement the furnace is to be worked 
open topped, 

The coal trade is beginning to slacken a little in the household 
orders, but there is a steady increase in the demand for 
those descriptions required in the iron works, There is 
no change as yet in prices, but in all likelihood there will be a 
reduction of 6d. per ton ere long, as is usually the case in the 
suinmer months. 

Shipbuilding on the Clyde continues very busy, and, judging by 
the orders lately received, there will be great briskness at most of 
the yards for some months to come. There were altogether seven- 
teen launches on the Clyde dvring April, of which thirteen were 
steamers and four were sailing vessels. |The steamers represent 
a tonnage of about 13,000, and an aggregate horse-power of about 
2000 ; while the sailing vessels —all small craft—amount in the 
aggregate to only 383 tons. 

Great alterations are being made at Pointhouse in view of the 
formation of the projected tidal docks at Stobcross. At 100ft. 
north of the old Pointhouse-road, a timber wharf, 403 yards long 
and 25ft. broad, is in course of construction; it is intended as a 
substitute for the one at Stobcross eventually to be displaced by 
the new docks. ‘The main piles of the wharf will be 50ft. long, 
the centre piles 42ft. long, and the back piles 40ft. long, all of 
them being 1zin. square. The ground lying between the front of 
the wharf and the south side of the new road will be set apart as 
a timber yard, and this storage accommodation can be extended 
from the immediate north side of the road to the Clyde trustees 
boundary, which joins the railway now in course of construction 
between Maryhill and Stobcross. 

The new line of railway from Coatbridge to Glasgow has in- 
creased so much in traffic that the North British directors have 
been constrained to extend their station accommodation, and 
goods sheds and waiting rooms are being added at the Sunnyside 
station. 

It was expected that the New Albert Bridge, and the renewed 
Suspension Bridge, both of which span the Clyde at Glasgow, 
would have been opened on the 1st of May, but the formal open- 
ing has been postponed until next week on account of the absence 
of the Lord Provost and certain leading members of the Clyde 
Trust, who are at present in London on important public business. 











THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—SHIPBUILDING—THE PROPOSED 
COLLEGE OF SCIENCE AT NEWCASTLE-ON-TYNE—TRE REDENUGH 
BriDGE—RUMOvVES OF MORE NEW IRONWORKS—THE NORTH- 
EASTERN RAILWAY COMPANY’S BILL— THE MINES—PRICES, 

THE pig iron trade continues ina very healthy condition. Al- 

though the make is enormous, stocks do not increase much, a ready 

market being found forall that is produced. On ‘Change at 

Middlesbrough on Tuesday there was a good attendance, and 

prices were firm at 47s. 6d. for No, 3. Throughout the north the 

smelters are very busy and will be kept going as hard as they can 
for this year, notwithstanding the new furnaces which are being 
built. Every exertion is being used to hasten the completion of 
the splendid new blast furnaces in course of construction in the 

Cleveland district. One or two blast furnace companies recently 

formed have not yet been able to obtain suitable sites for their 

intended works on Teesside. 

In the finished iron tradeI have not heard of anything new 
within the past week. The rail trade continues good. In the bar 
—_ there is great activity. There is still a heavy demand for 
plates. 

The foundries are fully employed on gas and water pipes, and a 
good deal of general casting is being done. 

3ridge builders are anxiously looking for contracts, but boiler- 
makers are exceedingly busy. 

The — work and the bolt and nut works have plenty of orders 
in hand. 

Engineers are brisk 

Shipbuilders continue to turn out vessels quickly, and in many 
instances, although full of work for this year, are booking fresh 
orders. Messrs. Palmer and Co., of Jarrow-on-Tyne, have handed 
over to the Government officials H. M. war frigate Swiftsure. The 
engines of this vessel have been supplied by Messrs, Maudslay, 
Son, and Field, of London, and are known as Maudslay’s hori- 
zontal double piston-rod engines. They are nominally 800-horse 
power, but are capable of being worked up to 5000-horse power. 
They are surface-condensing, and the cylinder is 98in. in diameter 
and 4ft. stroke. In addition to the ordinary appliances for work- 
ing the ship a complete system of telegraphing-by-voice tubing is 
carried out. For this purpose there is about 2500ft. of brass 
piping used, This week the Swiftsure will leave the Tyne for 
Devonport. 

I hear that the project for establishing a college of science at 
Newecastle-on-Tyne is progressing most satisfactorily. The com- 
mittee have not yet made a public appeal, and they have got 
amongst their friends promises of support to the amount of 


000. 

The Redenugh Bridge across the Tyne was opened for foot 
, ene on Monday. ‘The carriage-way will be ready for use in 
June, 

Every day there are rumours of more new ironworks to be 
erected on Teesside. There certainly are different companies in 
course of formation, but I know that one report, which I contra- 
dicted some time ago, and which I see has been revived by London 

papers, is not correct, ani that is that M. Schneider, the French 
ironmaster, has purchased land at Stockton for the purpose of 
building ironworks. 
Since I last wrote respecting the North-Eastern Railway Com- 
pany’s Bill, which is under consideration by a Committee of the 

ouse of Commons, several witnesses on behalf of the opposition 
to the proposed swing bridge across the Tees at Middlesbrough 
have been examined. Mr. Joseph Dodds, M.P. for Stockton, Mr, 
Duck, shipbuilder, Stockton ; Mr. Lockwood, shipbuilder, Stock- 


ton ; Mr. John Fowler, C.E., Stockton; Mr. David Stephenson, 
C.E., Edinburgh; Mr. Jas. Deas, engineer to the Trade Navigation 
Trustees of the Clyde, and other gentlemen, stated that the erec- 
tion of the bridge would cause a great obstruction to the naviga- 
tion of the Tees. On Wednesday.afternoon a tel from Lon- 
don reached Stockton, stating that the scheme for erecting the 
bridge had been rejected by the Committec. 


Whether the pro- 





posed additional railway accommodation between the Cleveland 
and Hartlepool coal-field will now be made is uncertain. If the 
railway company will make a tunnel underneath the Tees it is very 
probable that they will not be opposed. Better railway facilities 
are required at Middlesbrough, and must be obtained. 

The coal and coke trades of Durham and Northumberland are 
The demand for good coke for the 
Cleveland blast furnaces is very heavy. At several collieries ad- 
ditional coke ovens are being built. The ironstone mines are 
working steadily, The yield is increasing enormously. 

I hear that Mr. William Waller, who has had the entire 
management in the northern district of the Midland Steam Boiler 
Inspection and Assurance Company since its formation six years 
ago, has resigned his appointment. Mr. Waller leaves the com- 
pany, I believe, with the best wishes of everybody with whom he 
has had business transactions, 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s.; 
No. 2, 49s. 6d.; No. 3, 47s.; and No. 4, 46s. ‘The prices of manu- 
factured iron are as follows:—Common bars, £6 12s. 6d. to 
£6 15s,; bent or cable iron, £7 2s. 6d. to £7 5s.; best best, 
£8 2s, Gd. to £3 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 103. to £8 12s. Gd.; angle iron, £7 to £7 2s. 6d.; rails, 
£6 5s, to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s, 61. to £7; puddled bars, £4 10s. to £4 15s, 
On wagons at works four months’ bill, or cash less 24 per cent, 


in a flourishing condition. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE TRON TRADE—Gradual improvement in the principal parts of 
the district : Continuous increase in employment at the rail mills : 
The feeling in regard to the state of France: The American de- 
mand: Additional specifications from the Svuth: Continental 
requirements ; Russian prospects—THE HOME TRADE—ANTICI- 
PATIONS OF FUTURE PROSPERITY—THE TIN-PLATE TRADE— 
THE STEAM AND HOUSE COAL TRADES—THE WAGES AGITATION : 
A month’s notice given by the colliers—THE Ross AND Mon- 
MOUTH RAILWAY—CENSUS RETURNS. 


THERE is still some gradual improvement to be noticed in the 
iron trade in the principal parts of the district, although at several 
of the less important establishments makers have still some reason 
to complain of a lack of engagements. In regard to the large rail- 
producing works, however, previous statements may be confirmed 
that there is a continuous increase in the amount of employment 
afforded. In this branch of the trade at least there is evidently 
growing up a feeling of indifference with respect to the unsettled 
state of France, for if such unsettledness is to be the normal state 
of that country for some time to come, as is not at all unlikely, 
the sooner the merchants and manufacturers of other parts of the 
world resume transactions without reference toit the better 
it will be for the interests of both eventually. There is, 
indeed, no necessity that the disagreement amongst the French 
should any longer interfere with the progress of the iron or any 
other trade apart from France, seeing that all other parts of the 
commercial world are again inclined to peace. But more especially 
a rail trade the effect of the civil warfare should be but little 
elt, 

This is possibly beginning to be the general feeling in the iron 
trade just now, for makers of finished iron are each week making 
some extensions in their connections, and a wider demand is 
springing up for their products. In addition to the large demand 
which is kept up on account of the United States, some important 
specifications have lately arrived from South America, and exten- 
sive clearances of railway iron are about to be made from the local 
ports to the Brazils. Gradually, also, continental requirements 
are extending, there being in hand orders from several of the 
eastern and northern markets. The Russian demand, however, 
makes no progress, and it must be admitted that prospects in that 
quarter are not, at present, so hopeful as anticipated. This is 
mainly attributable to the competition of the Cleveland district, 
and the low rates of freight from the east coast. It is still be- 
lieved, nevertheless, that a considerable change might take place 
in the course of another month or two. But if the Russian in- 
quiries do not at all come up to makers’ expectations for the pre- 
sent year, there is a pretty good reason for thinking that there 
will be considerable activity experienced in other directions, and 
the iron producers, generally, are looking forward with confidence 
to an appreciable improvement in prices. 

The home trade may be said to evince further improvement, 
steel and iron rails and accessories coming into more extensive 
request as the season advances, and a steady demand for home 
purposes is looked forward to. Bars, plates, and materials for 
bridge and shipbuilding continue to be turned out in average 
quantities, and prices are rather burdening than otherwise. Pig 
iron continues to be largely produced, and there is a free sale with 
quotations tending to advance. There is, however, no quotable 
change in quotations. 

There can be little doubt that the Welsh ironmasters are looking 
forward toa prosperous future in the trade. Various improve- 
ments are from time to time being adopted, and as the summer is 
now advancing, and the weather being favourable to out-door 
work, sinking, draining, and opening out new work are being 
carried on energetically for the purpose of increasing the get of 
coal and ironstone for consumption at the ironworks. There is 
noticeably a large increase taking place in the production of pig 
iron throughout this district, and much attention is being directed 
by the ironmasters to improve the quality as well as increase the 
quantity of the commodity; consequently experiments are being 
tried in hot blast appliances, so that numerous ingenious inven- 
tions are adopted. Makers are also still further inclining from 
the production of bar iron to rail making. 

In tin-plates there is no variation to notice, most of the works 
continuing in active employ, and prices are unaltered. 

There has been a little further improvement in the steam coal 
trade, the demand on account of the foreign markets, particularly 
those of the Mediterranean, South America, and West Indies, 
having shown a slight increase. Complaints as to the irregularity 
with which men work in the pits are becoming more general, and 
it is seriously apprehended that before the end of the month the 
supplies sent down to the local ports will be insufficient to meet 
the requirements of shippers, The clearances to France show no 
improvement. Prices continue low and unremunerative. For 
house coals the inquiry is steady, and is not expected to undergo 
much further change during the next two or three months. 

In pursuance of theiravowed intention, the colliers of the Rhondda 
Valley and some other coal districts sent in a month’s notice 
to their employers on the 1st of May, to the effect that that day 
month they would cease to work upon the reduced scale of wages. 
This course had been agreed upon at the mass meetings held last 
month, and the agitation was kept up throughout the district ever 
since; so that any other result than the giving a month’s notice 
for an advance in wages could not have been expected. By the 
men it is contended ‘that the 5 ud cent. reduction carried out was 
not justified by the state of the trade, and that a little more 
firmness and unanimity on the part of the colliery proprietors 
would insure better improved prices for their coals. e colliery 
proprie however, apprehend that no attempt to advance 
quotations would render their competition with other districts 
much more difficult, and that many of the contracts which now 
find their way into South Wales would be lost. It is also feared 
that the falling off, which will probably take place in the output 
during the month, even if there be no turn out at the end of the 
notice, will induce many purchasers to transfer their orders to 
other districts where a regular supply will be more certain, and 
this, of course, will be very to the trade. There are, 
ind already complaints that consumers are obliged to take 
part of their —. from the North of England districts. It is 
satisfactory to find that in the Rhymney coal district the colliers 








have decided not to give notice, as a promise of an advance has 
been made to them by their employers. 

The Ross and Monmouth Railway Biil is making satisfactory 
progress. Powers are sought for to issue £80,000 in preference 
capital, in order to insure the completion of the undertaking. 
More than half the line is already completed, and a part of two 
tunnels constructed. All the arrangements for taking up the 
shares are carried out, subject to the passing of the bill, and the 
powers applied for have received the almost unanimous approval 
of the existing shareholders, 

The local census returns show a large increase of population in 
the leading districts of South Wales. Newport has a total popu- 
lation of 31780, against 24,756 in 1861; Cardiff, 40,684; against 
32,954 in 1861; Aberdare district, 37,789, against 32,299; Blaenavon, 
9735, against 5839; Bedwellty parish (Tredegar, Ebbw Vale, &c.), 
36,252, against 30,500 ; Pontypool district, 25,285, against 22,619; 
and Pontypridd district, 21,886, against 17,445, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

BUILDING PROSECUTIONS AT LEEDS—MERSEY Docks aNnD Hak- 
BOUR BOARKD—MINERS’ CONFERENCE AT MANCHESTER—THE 
NortuH-EastERN RAILWAY AND ITS POINTSMEN — MARINE 
ENGINE BUILDING ON TEES-SIDE — THE WEAR — THE Lanca- 
SHIRE COTTON TRADE—STATE OF TRADE AT SHEFFIELD—TRADE 
AT THE HARTLEPOOLS—TRADE aT LIVERPOOL—THE IRON 
TRADE : South and West Yorkshire. 


On Tuesday Messrs, Walker and Middlewood, joiners and builders, 
and Mr. Henry Taylor, of Sheepscar-street, were proceeded against 
before Mr. Bruce, the Leeds stipendiary magistrate, by the borough 
surveyor (Mr. Fowler), for having infringed the building bye-laws. 
The case against Messrs. Walker and Middlewood was that they 
had partially erected a building in Metcalfe-street, Headingley- 
cum-Burley, without having given notice of the same and deposit- 
ing plans with the corporation for theirapproval. The magistrate 
fined the defendants 10s. each and costs. The charge against My. 
Taylor was that he had deviated from plans approved by the cur- 
poration without obtaining their consent or submitting to them 
the altered plans, The magistrate said there must be a fine of £2 
with costs. 

The Mersey Docks and Harbour Board has resolved to cover the 
roofs of certain sheds at the Clarence Dock, the Clarence Basin, 
and the Queen’s Dock at an estimated cost of £2852. 

A conference of delegates from the various branches of the 
Amalgamated Association of Miners was held on Monday and 
Tuesday at Manchester. A resolution was passed leaving the 
question of a movement for an advance of wages in the hands of 
the executive, on the understanding that the case of South Wales 
shall be dealt with first, then North Staffordshire, and afterwards 
the question of a general advance. It was also agreed to join 
with the National Association of Miners in memorialising the 
Government to expedite as far as possible the passage of the 
Mines Kegulation Bill through Parliament. 

The North-Eastern Railway Company proposes to establish a 
school in which pointsmen, signalmen, und other servants of the 
company can be thoroughly instructed In their future duties. Tue 
block system is also to be enforced over the whole of the Nortb- 
Eastern Railway. 

Marine engine builders on Teesside have been compelled to refuse 
orders of late, in consequence of having been so busy. 

At the last meeting of the River Wear Commissioners Mr. Hugh 
Taylor advocated the construction of coal drops in the Hendon 
Dock, thus utilising a place which had cost a large sum, and which 
was at present unproductive. Mr. Taylor said the Tyne was largely 
increasing its business, and Sunderland must do something if it 
wished to keep its place. Mr. Taylor’s views were adopted. 

The cotton trade is now unusually active at Blackburn and 
Darwen. Several mills, which had been standing idle for some 
years have been again brought into working. 

The heavy branches of Sheffield trade continue to enjoy great 
prosperity. For all descriptions of railway material there is a very 
great demand. The Bessemer steel works are fully employed, and 
there is an active inquiry for boiler and ship-plates. 

The manufacture and export of rails and chairs at and from the 
Hartlepools continues brisk, and there is a sustained activity in the 
local shipbuilding yards. 

The number of ships entering the port of Liverpool to April 29 
this year was 1810, of an aggregate burthen of 1,320,055 tuns, as 
compared with 1543, of an aggregate burthen of 1,034,878 tons in 
the corresponding period of 1870. 

The iron trade continues fairly active in South and West York- 
shire. At the steel works of Messrs. C. Cammell aud Co. (Limited) 
at Penistone, a very great deal continues to be done, especially in 
rails and tyres. The consumption of pig iron, coal, and other 
materials at the works is at the rate of 2000 tons per week. 
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THE Betcian Iron TrapdE.—This trade continues active. 
Orders have been received from Germany, the north of France, © 
Re contract for rails for South America has alao been con- 
clu . r , 
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THE ROYAL COMMISSION ON SCIENTIFIC 
INSTRUCTION, 
No. II. 

WE regret that we have been unable to pursue this sub- 
ject in directly consecutive impressions, and we now beg 
our readers to place before them our former article 
(Enaiveer, 28th April last), and especially the report of 
the Royal Commission therein given in full, to which we 
shall frequently make reference. There is not a civilised 
Government in the world that has not Jong recognised that 
mining is a speciality so absolute as to demand for adequate 
instruction, theoretical and practical, a perfectly distinct 
and specialised schoo},and a duration for the course of study 
sufficiently long for its varied, though concurrent streams 
of instruction. Russia, Austria, Italy, Prussia, Bavaria, 
Saxony, Spain, and France, have long had both metropo- 
litan and provincial mining schools, and never at any time 
entertained such an idea as that of destroying the specialism, 
importance, and the autonomy of these schools, by merging 
them in some hazy jack-of-all-trades “ Institution,” herein- 
after called the “Science School.” All these great States 
have their geological surveys more or less advanced. These 
have been the creations of later years; still later have been 
established the collections of mining records and _ statistics 
of mineral production, though Prussia—where all mineral 
rights vest in the State, and not, as with us, in the owners 
of real property—has for more than a century made syste- 
matic collection of plans, sections, and other data of all 
the mine workings within her borders, without exception. 
And we believe all these kingdoms have acted upon the 
sufficiently obvious conclusion, that their respective schools 
of mines are the proper centres whence to send forth the 
educated miner and geologist, and wherein should be col- 
lected the results of their national geological surveys 
and mineral statistics; in a word, all the information 
attained or recorded as to their mineral wealth, and avail- 
able or possible mineral resources respectively. The 
nations named keep distinctly in view, also, that it is the 
proper function of the higher schools of ordinary middle 
class education, to provide such teaching in rudimentary 
science as shall fit any young man proposing to become a 
student of geology or of mining to pass an entrance exa- 
mination indispensable to, and proving his fitness for, his 
admission to the School of Mines. Proof is required that he 
has already acquired in the ordinary schools or colleges of his 
country so much mathematics, mechanics, physics, and 
general chemistry as may enable him to derive most ad- 
vantage from the special lines of study to which he is then 
about to be introduced, and without “due previous disci- 
pline in which (as Mr. Huxley himself truly says—Zimes, 
April 7) all so-called technical education is a delusion and a 
snare.” 

It is also a pretty well recognised fact that throughout 
the most civilised parts of Europe from five to six years is 
about the average time that the great middle class can 
afford to devote to education—exclusive of mere domestic 
or primary schooling—general and special together. From 
two to three years only of this are assumed available for 
specialised studies, and so the curricula of these schools of 
mines are arranged so as to embrace the entire cycle of 
instruction within that time. The student comes already 
adequately prepared in rudimentary science, as so much 
of his ordinary general education, and after three years 
more he is—or he may be—fitted to go forth in life with 
what the Germans so well call his “ bread knowledge” 
complete. 

Now, the almost incredibly crude and incongruous pro- 
ject of the Commission which Professor Huxley champions 
so earnestly, is to establish at South Kensington, in build- 
ings already advancing to completion of which more anon, 
some sort of omnivorous school of rudimentary science in 
general, “conveniently governed by a council of pro- 
fessors,” and to turn over to it as its future professors those 
now of the School of Mines and of the Royal School of 
Naval Architecture, and out of this foggily shadowed-forth 
school, at one ill-suited spot in a fashionable suburb, to 
supply the rudimentary education in science which ought 
to be part of our system of ordinary education, and spread 
in thousands of schools over the whole country. If it be 
not so we ask what is this “hereinafter-called school of 
science” to do—per se—what is its role, but to teach rudi- 
mentary science, theoretically and in general — the “ un- 
practical” element upon which Professor Huxley lays 
so much stress? But it cannot be a school for general 
education, nor can rudimentary general science be pursued 
and learned in the same years that specialised science, 
based on it asa foundation, must be studied. Then it comes 
to this, that after a lad has had his ordinary education, and 
devoted to that as much time and money as ordinary 
parents can afford, he is to go to the science school for, say, 
two or three years, and then to the School of Mines for as 
much more—a length of time devoted to education incom- 
patible with the time and needs of the middle classes, and 
which renders the scheme, so far as it can be understood at 
all, utterly unworkable. 

Out of this “hereinafter called school of science” are to 
grow, like fungi, a school of mines at one side, and one of 
naval architecture at the other; and the same set of pro- 
fessors are to teach rudimentary general science, nat all 
that belongs to a school of mines, and all that appertains 
to naval architecture. Wonderful South Kensington! 
Wonderful the lucubrations even of the cleverest men who 
once get within the magic influence of its courtly jobbery ! 
Why should the expansiveness of so grand a project as “ the 
science school” be limited to throwing out a school of mines 
and a school of naval architecture? Who shall set limits 
to what may not, nay, ought not to grow out of it, as spon- 
taneously as toadstools out of rotten wood ? Why not i 2 a 
school of civil architecture, and of cookery, of dyeing and 
calico printing, and of veterinary surgery, of aérostation, 
and of anthropology, with a special course, by “one of the 

Y acting as dean,” Lertice 1 the descent of man from an 
yo 


anthropoid “ape, proba arboreal habits?” These are 
quite as cognate ialities—quite as much within the 


omniscience of one set of professors as are me and 
naval architecture. With the School of Naval Architec- 
ture we are at present but indirectly concerned, It is we 





believe at present a small but well-managed and thriving 
institution, mainly due to the ability and zeal of its prin- 
cipal, Mr. Merrivale. But it is an immense misfortune 
to its present and future usefulness that it was ever hooked 
into South Kensington. 

Nothing in the way of locality can well be conceived 
more incongruous and absurd than the fixing a naval 
school amidst the frippery and gewgaws of that idle 


suburb, and annually moving the pupils to Portsmouth | 
Naval artchitects should be | 


for a fragment of the year. 
reared within the sight and smell of sea water, with boats 
and shipping dancing on the waves, and the works of a 
great dockyard and port always at hand, and ready, use- 
fully as well as recreatively, to engage the attention of the 
young men in their leisure times, instead of the dull 
emptiness of the edge of fashionable London, and the 
special evils and temptations of a West-end suburb. 

If those who wish the Royal School of Naval Archi- 
tecture well be wise, they had best cut its cables at 
South Kensington altogether. The breezy heights above 
Chatham or Plymouth would be better localities. It wants 
no help from Kensingtonian museums. The ship models 
“taken” by “the Department” from Somerset House 
should go along with the school. And as a thorough 
speciality its staff of professors and teachers should be 
complete within itself, and no student be admitted without 
his ascertained cargo of general science already on board. 
Thus it needs no metropolitan position—least of all such 
an one as it has got, through what influences we cannot 
stop to inquire. 

We have not space to pick to pieces the glaring incon- 
sistencies and absurd, so far as intelligible, proposals of 
the Commissioners’ Report. The Jermyn-street School, 
with its Chemistry in Oxford-street, is at first (par. 1 and 
3) recognised as “constituting one school and under 
one head.” But further down the same page (par. 9) they 
suddenly become “ two institutions which they recommend 
to be consolidated.” 

On the grounds A, B and C (par. 3) they “ recommend 
that mathematics be added to the instruction now given, 
and that laboratories and assistance for giving practical 
instruction in physics, chemistry, and biology, be provided.” 

This is about the sum and substance of their improve- 
ments, and no particular objection need be taken to them, 
though we must observe, in passing, that biological labora- 
tories—whichis, perhaps, a euphuism for a dissecting room— 
animal or vegetable, or even transcendental biology itself, 
are by no means very important adjuncts of a school of 
mines. Even paleontology itself, in its geological aspect, 
is but an alphabet—a means to an end. Edward Forbes, 
while professor at Jermyn-street, recognised this fully, and 
his lectures were models of the just relations between 
natural history and applied geology ; those since delivered, 
if we are rightly informed, have been much otherwise. 

One would have thought that if the above recommenda- 
tions met all the deficiencies in the School of Mines which 
the Commissioners had been able to fix upon, the conclusion 
must have followed,simply thus—appoint your new professor 
of mathematics, and enlarge your premises so as to accom- 
modate the wants you speak of. But no; the amazing result 
jumped at is—abolish the School of Mines in; toto, merge 
the School itself in some nondescript “Science School” at 
South Kensington, yet leave allits museum, its—we speak 
advisedly—its unique in England illustrative collections 
where they are of no further available use but to the idle 
gobemouche of aLondon holiday. Yet, continue at Jermyn- 
street the lectures to working men—though these should be 
no longer possible when Jermyn-street should be without 
apparatus, laboratories, or professors. 

Divorce the Geologic Survey from the, to it, indispen- 
sable aids of the School of Mines, and send the Mining Re- 
cord Office and the Mineral Statistics from both, and rele- 
gate these to the emptied chemical den in Oxford-street, or 
to the Statistical Department of the Board of Trade—to 
anywhere in short, so that the grande prix be secured of 
carrying off Jermyn-street piecemeal to South Kensington, 
and cooking a new pudding with solid slices all round. 

How beautifully such a programme would suit! Let 
us imagine a person coming up from the North of England 
anxious to procure all possible information as to mineral 
riches he discovers beneath his estate. He goes to the 
museum at Jermyn-street to compare his specimens, bat 
he finds no one to direct him. He goes to the Geologic 
Survey upstairs ; it is not their business, nor can they help 
him; he had best go to Oxford-street or the Board of 
Trade—where if he finds any information it is useless with- 
out reference back to the collections at Jermyn-street. 
Finally, in despair he goes to the Science School at South 
Kensington. No; their sublime functions are to teach ; 
they have nothing to do with local wants or infor- 
mation. He had best go back to Jermyn-street. Whata 
a glorious sample of “ the advantages to be derived from 
concentration” (par. 11), which, the Commissioners are of 
opinion, outweigh all other considerations, and such concen- 
tration, to South Kensington about six miles from the 
business heart of London. 

All this would seem incredible and impossible were we 
left to conclude that it had been really evolved after due 
evidence taken, from the unbiassed conclusions logically 
formed of these Commissioners. 

But the Blue-book of evidence and Report of the Select 
Committee on Scientific Instruction, of 1868, gives us the 
clue to the whole mystery. Mr. Cole, C.B., and his fidus 
Achat es Captain Donnelly, R.E., had been examined at 
length before the Committee as early as in April of that 

ear. Between that time and July the project of absorb- 
ing Jermyn-street and all its belongings obviously 
been conceived or completed, and on the 3rd July, 1868, 
Captain Donnelly, R.E., appeared again before the Com- 
mittee, and handed in a memorandum written by Mr. Cole 
at the alleged request of Mr. Samuelson, chairman of the 
Committee (and one of the commissioners of 1871 also) “ On 
Combining the Royal School of Mines, the Royal College 
of Chemistry, and the Royal School of Naval Architecture 
into a Metropolitan College of Science ” at South Kensing- 
ton, and here we find, almost totidem verbis, the report of 
the Royal Commission of 1871, 


| 


So, then, the murder is out at last. The plot was 
hatched more than three years ago, and the Royal Com- 
mission Report of 1871 is but the unveiling ‘to the public 
in decorous style of the absorptive longings of Mr. 
Cole, C.B. 

We have necessarily expended so much space in exposing 
this piece of mischievous jobbery that too little remains to 
us in which to develope what we, with some confidence, 
shall present to our readers and to the public in a third 
article, as to what euvght to be done for the carrying out of 
that portion of the Commissioners’ Report which is un- 
deniably true, namely, that the School of Mines at 
Jermyn-street needs more room, and that room enough 
should be got for it there or somewhere else, so as to bring 
its chemical and all its departments under one roof. Far 
more is involved in this than appears upon the surface, 








AT THE INTERNATIONAL 
EXHIBITION. 

Tue International Exhibition at South Kensington is 
rich in terra cotta. In saying this we do not merely refer 
to the fact that the Royal Albert Hall is largely adorned 
with terra cotta, while the arcades within the gardens 
show decorations composed of the same material; the 
circumstance we have in view is rather this—that among 
the articles exhibited at Kensington we find extraordinary 
evidence of the development of terra cotta both indus- 
trially and artistically, so that we may safely predict for 
this material a brilliant future. Some sixty years ago 
there was produced at the manufactory of Coades, in the 
Belvedere-road, Lambeth, a colossal figure of Britannia, 
made in terra cotta. This same figure is now at the top of 
the dome of the Liverpool Town Hall, and after enduring 
the frosts, the storms, and the summer heat of more than 
half a century, is as sharp in its outline as if erected 
yesterday. Any stone, except granite, must have been in 
some degree weather-worn after enduring such an ordeal. 
The same result‘has occurred in the case of a statue in 
terra cotta of Sir John Crosby, made at Messrs. Doulton’s 
factory forty years ago, and erected in the grounds of 
Crosby Hall. But the ar‘ seems to have languished until 
eight or ten years back, when it revived, and was taken 
up with such spirit that it is now assuming a position of 
considerable importance. In past years terra cotta has 
been discredited by attempts to employ it after a fashion for 
which it was not adapted. <A building having been de- 
signed it was apparently thought that terra cotta could be 
employed in the construction just as easily as any other 
material. The result was generally unsatisfactory, and 
could scarcely be otherwise. Long regular lines, readily 
produced in stonework, were impracticable in terra cotta, 
and the material was ultimately condemned, simply be- 
cause it was not used with judgment. Happily these 
mistakes are now being corrected. The specialities of terra 
cotta are better understood, in addition to which there is 
now a greater degree of skill employed in its manufaeture. 

While other firms are making creditable progress, Messrs. 
Doulton and Co, of Lambeth, display a particularly fine 
collection of terra cotta at the Exhibition. Their Amazon 
vase, measuring six feet in height, and nearly five feet in 
diameter at the top, cannot fail to command admiration, 
both for its stracture and its design. This splendid vase 
was designed and modelled by Mr. George Tinworth, 
formerly a student of the Lambeth School of Art, and 
recently a student of the Royal Academy. The terra cotta 
fountain, which appears as a conspicuous object near the 
pottery shed outside the eastern gallery of the Exhibition, 
was designed by Mr. Sparkes, to whose fostering care the 
Lambeth School is so largely indebted. As for the manu- 
facturing processes connected with terra cotta, a visit to 
the Lambeth potteries of Messrs. Doulton and Co. will 
afford a most interesting insight into the practical part of 
the subject. 

The substance of terra cotta of course isclay. Blocks 
or lumps of it come up from Poole in Dorsetshire, and 
elsewhere. The blocks having become sufficiently dry by 
lying about the premises in the vicinity of the kilns, are 
hammered into fragments. These are then ground to 
powder by means of massive runners worked by steam- 
power, and at the same time sifted. The fine powder is 
then taken up by buckets fitted on to an endless band and 
discharged into a tank called the mixer, where the material 
is moistened with water under the operation of an agitator. 
The material is now plastic, and passes through a couple or 
more pug mills in order to secure its homogeneity. Broken 
pottery ground into powder is often mixed with the 
powdered clay, and any other ingredients that may be 
thought desirable are introduced at the same time, though 
the mixer would doubtless afford further facilities for this 
purpose. 

We must now go back a step. To produce an article in 
terra cotta a plaster model is first of all made in the full 
size. From this model a mould is taken in plaster. Into 
the mould the terra cotta clay, plastic like dough, 1s pressed 
by hand. A good deal of the moisture in the clay is ab- 
sorbed by the mould, and when the cast is taken out it is 
in a state which is admirably adapted for the hand process 
of finishing. Here the skill of the artist-workman is 
brought into play with happy effect. The most intractable 
of materials after being properly fired, terra cotta is one 
of the most plastic of substances while yet unbaked. Sup- 
posing the fingers of Mr. George Tinworth to be exercised 
upon the moulded clay, we can apprehend how the work of 
the sculptor may be emulated in the manipulation of the 
cast. Undercutting may be carried to any extent. Orna- 
ments may be attached to the main body of the object, and 
these ornaments may themselves be undercut before 
being attached. The Amazon vase, finished in great 
haste for the Exhibition, is an example of bold and 
skilful treatment. The figures, copied and adapted from 
the Elgin marbles and other sources, are pourtrayed with 
great spirit, and the idea of a mere mechanical cast is 
effectually excluded. A single article produced in terra 
cotta would be as expensive as one made of stone ; but 


TERRA COTTA 





when copies are multiplied the cost is materially reduced, 
while the product itself is as lasting as the most durable 
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stone, or even more so. To combine the cheapness of a 
terra cotta cast with the style of carved stonework is an 
achievement which brings artistic objects possessing the 
character of sculpture within general reach. Where the 


finishing process is kept within narrower limits, a still 
cheaper c of articles can be produced, nearly, if not 


quite, equai to the ordinary kind of carved stone. 

The “ touching-up” process having been completed, the 
cast is allowed to stand in a room until a pms am tm portion 
of the remaining moisture has evaporated. A lighter tint 
then shows itself, and the clay becomes sufficiently hard to be 
handled without receiving any impression or distortion. It 
is very important that this drying of the clay should take 
place equally in all parts. A draught of air setting in one 
direction may produce an unequal drying, and the effect 
will be seen in a cracked and distorted figure when the 
object is taken out of the kiln. When duly hardened 
by the atmosphere, the terra cotta casts are put into the 
kiln and baked, or “fired,” as the phrase goes. If this 
operation be effectually performed, the clay becomes 
slightly vitrified and extremely hard, so much so that a 
pointed steel instrument, such as a knife, produces no 
effect if drawn across the surface, but sends forth brilliant 
sparks. This is the test of true terra cotta. There are 
specimens of terra cotta to be met with which will become 
incised under the point of a steel tool, and will produce 
no sparks. Such terra cotta will not withstand the effects 
of frost or the general action of the weather. If the 
material will turn the edge of a steel tool, it is said that it 
will then “ turn the tooth of time;” but if the steel has the 
victory the material is subject to decay. 

Arches, pillars, friezes, chimney shafts, and other archi- 
tectural devices and decorations, are produced in terra 
cotta, at a price from half to one-third that of Portland 
stone. The cost is sometimes nearly equal to Bath stone and 
other soft materials; but not unfrequently there is a saving 
of 30 per cent. in comparison with the soft stones, while 
the latter are soon affected by the weather and the polluted 
atmosphere of our large towns. In some instances terra 
cotta is glazed, as in the case of garden seats, thereby pro- 
ducing a smooth and glassy surface. In reference to the 
decorative use of terra cotta, it is observable that the more 
elaborate the decoration is made the greater is the cheap- 
ness as compared with stone. 

The manufacture of terra cotta is largely on the increase, 
and there can be no doubt that the present Exhibition will 
give additional impetus to this ornamental industry. The 
articles displayed at Kensington show a variety of pur- 
poses to which the material may be applied, and there are 
several makers in addition to the eminent firm already 
mentioned. Into the merits of the articles displayed by 
the various exbibitors we shall proceed more in detail at 
an early date. In the meantime we congratulate the ex- 
hibitors generally on the progress which they have made 
in giving the public the benefit of a cheap and durable 
material as an alternative for costly or perishable stone. 
Terra cotta properly treated is both beautiful and im- 
perishable, as many ancient specimens testify, and is of 
_— value in the damp and variable atmosphere of these 
islands, 








SECOND COMPETITIVE TRIAL OF STEAM FIRE- 
ENGINES AT PRESTON. 

In our issue of April 21st we gave full particulars of a competi- 
tive trial at Preston of Messrs. Merryweather and Sons’ and 
Messrs, Shand and Mason’s steam fire-engines, and it will be 
remembered that although the Sub-committee chosen to watch the 
trials recommended the purchase of Messrs. Shand and Mason’s 
engine, the General Purposes Committee were divided in 
opinion, and the chairman refusing to give his casting vote, it was 
therefore resolved further to test the engines. Although the 
Shand engine worked with the greatest success in the first trial, 
many were of opinion that it was unfitted for heavy duty, such as 
forcing water through a length of hose up into a tank, and it was 
regretted that a test of this nature, put down on the first day’s 
card, was not carried out; but, as we before stated, the test as 
then arranged was impracticable. It was also stated that 
the Shand engine required much more attention, and needed a 
more continual and larger supply of oil than the Merryweather. 
The second trial was so arranged as to test fully whether or not 
there were grounds for these objections. This second trial was 
carried out on Thursday, the 4th inst., and the spot again chosen 
was the Green Bank Wharf, on the banks of the Preston and 
Lancaster Canal. The engines were placed at a greater elevation 
than before, and much nearer the tank which was to be;filled. The 
engineers chosen by the Corporation and the Sub-committee of 
aldermen and councillors, with three others added to their number, 
again closely watched the tests. The respective weights of the 
engines are as follows :—Merryweather’s, 2 tons 4 cwt. 3qr. 14 1b.; 
Shand and Mason, 2 tons 1 cwt, 2 qr. 8lb. ; showing a weight of 
3 cwt. 1 qr. 6 lb. in favour of Shand’s engine, which has a lever 
brake, the other having none. We described the two engines in 
our former report, but omitted to notice one new feature in Merry- 
weather’s engine, and thatis in the boiler feeding apparatus. The 
injector is connected with the suction chamber, and as long as the 
suction pipe is in the water, although the engine may be standing, 
the boiler supply can be kept up without carrying water by hand 
to the tank. The engines having been placed 18ft. Gin. above the 
level of the canal, and at a distance from it requiring 50ft. of 
suction pipe, the trial was commenced. The first test was the 
time taken to raise steam from cold water to a pressure of 100 lb, 
to the square inch. The engines were to start at separate times 
each one upon raising 100 1b. of steam to commence Pumping an 
go on with the second test, which engine could discharge the 
same quantity of water in the shortest time through 560ft. of hose 
into a cistern at the top of Mr. Arkwright’s mill, using a 14in. Act, 
the top of the cistern being 82ft. 6in. above the surface 
water level in canal; size of cistern, 25ft. Gin. by ft. 
Qin. by 4ft. lin.; capacity about 43455 gallons, It was 
decided that Merryweather’s engine should be the first to 
carry out these two tests, and everything being ready the order 
was given to light the fire. In 2 min. 15 sec. from the time of the 
first smoke issuing from the funnel the finger of the steam gauge 
moved; in 6 min, 50 sec, there was 30 Jb. of steam; in 8 min. 
33 sec., 601b.; in 8 min. 56 sec., 801b.; and in 9 min. 24 sec., 100 1b, 
The pumps were then started, the water reached the tanks in 
11 min, 30 sec. from the time of the smoke appearing, and in 
33 min. 30 sec., altogether, the tank was filled, showing 9 min, 
24 sec, in raising steam to 100 1b. pressure, 2 min. 6 sec. in getting 
the water to the tank, and 22 min. to fill the tank; total amount 
of time, 33 min. 30 sec. The tank was then emptied, and the fire 
lit in Shand’s engine. In3 min. 45 sec. from the time of the smoke 

appearing there was 5b, of steam indicated on the gauge, in 





5 min. 30 sec. there was 30 lb. of steam, and from this time till 
the pressure reached 1001lb.—in 6 min. 35 sec.—the finger of the 
gauge moved so rapidly that it was impossible to look at the 
watch and book the time correctly of the intermediate amount of 
pressure. 

The engine was started and the water reached the tank by 8 min. 
15 sec., and the tank was filled at the expiration of 26 min. from 
the time of the smoke appearing. The steam was therefore raised 


to 1001b. pressure in 6 min. 35 sec.; the water reached the tank in | 


linin. 40sec, from the time of the engine starting, and the tank 
took 17 min. 45 sec. to fill ; total amount of time, 26 min., being 
7min. Wsec. less than that occupied’by Merryweather’s engine. 
The third test was to show the greatest height thrown through 
the same length of hose as in No. 2 test, and a lin. nozzle. In 
this test the engines both worked at the same time, and the jet 
from Shand’s mounted 30ft. above that from the Merryweather. 
The greatest height thrown was about 130ft. 

Test No. 4 was for one man only to work and stoke each engine 
for one hour without intermission, the water being sent 
through six 40ft. lengths of hose, and a Ih4in. nozzle. 
Much notice was not taken of the distance and quantity of water 
thrown in this test (both doing about equal work), as the object 
was to show the amount of attention required by each engine. 
The ring around the engines was entirely cleared of all persons 
excepting those working the engines. Merryweather’s engine re- 
quired the man to be nearly the whole of his time stoking and 
watching the gauges; whilst, to the surprise of the spectators, 
Shand’s man spent a large portion of his time in smoking his pipe 
and leaning comfortably against one of the road wheels of the 
engine. 

In the fifth test the engines were worked without intermission for 
30 min., the water being sent through six 40ft. lengths of hose, 
and 1fin. nozzle. Shand’s engine threw a strong jet of water about 
150ft. ; but the water from Merryweather’s engine did not reach 
half that distance. At the close of the tests the water main in the 
Flyde road was tried as to its capability of supplying water to one 
or both engines ; it was only found sufficient fos one engine. It 
will be seen from these particulars that both engines raised steam 
much quicker than at the first trial, Merryweather’s occupying 
9 min. 24 sec. and Shand’s the remarkably short space of 
6 min. 35 sec. In the second test, that of raising water up to the 
tank, we had a good opportunity of watching closely the working 
of the engines, as they worked at separate times, and we took the 
number of revolutions or double strokes, and the pressures of 
water and steam throughout about every three minutes ; we are 
therefore from our calculations able to show the comparative 
work done by the engines, Merryweather’s engine averaged 
sixty double strokes per minute, steam pressure 120 | 
and water pressure 90 lb. Now as the capacity of the 
pumps is 6°171 gallons, and the tank took 22 min. to fill, at 
sixty strokes per minute, theoretically the engine should 
have thrown 8145} gallons, but it only filled the tank hold- 
ing 63454 gallons. There must, therefore, have been a great loss 
somewhere. Shand’s engine worked at 120 revolutions, 140 lb. 
pressure of steam, and 120 1b. water pressure. The capacity of 
Shand’s pumps is 3°264 gallons, at 120 revolutions; therefore, in 
17 min. 35 sec, the engine should have thrown 6952} gallons; so 
it will be seen that it worked with, comparatively speaking, little 
loss, and threw nearly its theoretical quantity of water. 

The result of this test astonished many of the Preston autho- 
rities, as some went so far as publicly to proclaim that it would 
break the Shand engine down. This was far from being the case, 
and the engine worked steadier than it had done in any of the 
former tests, there being hardly any variation in the number of 
revolutions and the pressure of steam. The working of the Merry- 
weather was irregular, the steam pressure varied from 100 lb. 
to 155 lb., and the number of strokes from 51 to 70. We in- 
timated in our last report that we thought it possible for the stroke 
of the Merryweather engine to vary, and we particularly noticed 
it in this test ; it never worked above 17in., and at times not more 
than 16}in. This will account for part of the loss in filling the 
tank. In the last test through the 1jin. nozzle the Merryweather 
was far below the work, and could not get above 401b. water pres- 
sure, while Shand’s engine indicated 100lb. It would almost 
seem that the latter engine had been cramped by the small hose 
and nozzles in the first trial, for it worked to perfection in the 
heavy tests we have just recorded, and although it has more fric- 
tional surface than the Merryweather, it is calculated to wear 
longer with severe usage, because of its regular working. The 
quantity of fuel used at this trial was—Merryweather : Coal 15 ewt., 
wood, 731b.; Shand: Coal 11#cwt.; wood, 65 lb. ; giving 3} ewt. 
of coal and 8 lb. of wood in favour of Shand, There was a 
little improvement in the working of the Merryweather boiler ; 
but it was unable to maintain anything like the pressure of steam 
raised in the other boiler, and itagain threw out dense clouds of 
smoke. It also makes a loud booming noise; this, we fancy, must be 
caused by the exhaust being crippled to increase the draught. A 
recommendation of the Committee to purchase Messrs. Shand and 
Mason’s engine has been confirmed by a majority of twenty to 
seven, The seven voted for a postponement of the decision. 





THE UNITED STATES NAVY, 


As preparatory to early action during the next session of Con- 
gress, the Senate recently adopted a resolution directing the Secre- 
tary of the Navy to communicate such proposals as may have been 
received for establishing iron shipbuilding yards and docks to 
economise expenditures in the navy, with such explanations, sug- 
gestions, and recommendations asj}may be advantageous to the 
Government and as will aid in restoring commerce, the reply of 
the secretary was laid before the Senate just before the adjourn- 
ment. He says the only proposals from any o ised and reliable 
source are those of the International Steamship Company, which 
he transmits with analysis of their provisions and effect, showin 
that by them great advantage will be gained to the navy an 
country, and that we have ores in this country which will produce 
iron of a much greater power of resistance and tensile strength than 
the iron of Great Britain, at no greater expense than the difference 
in the cost of labour; that this superior strength will equalise the 
difference in cost b lessening the weight of ship and machinery ; 
that by the further ‘gain of facilities offered in the build- 
ing docks, the cost of ships of 3000 tons and upwards 
will be equalised with those built in Europe; that one 
shipbuilding yard ‘operating successfully, with facilities concen- 
trated and economy in each department, will demonstrate our 
ability to compete successfully with our commercial rivals, and 
will afford at once practical encouragement to the revival of 
shipbuilding throughout the country and the re-establishment 
of commerce; that the creation of such a building yard is a 
necessity to give it vitality and permanence ; that the objects pro- 
posed present themselves most favourably to the Navy Depart- 
ment ; and that he feels authorised to speak strongly of the great 
value and almost absolute necessity of such facilities to the 
Government ; that they are n to our respectability and 
security and our safetyin war, The secretary says: ‘I 
will hereafter endeavour to suggest, in obedience to your resolu- 
tion, some system, to be perfected under your deliberations, for 
the establishment of lines of ocean steamers, adapted, as far as 
may be, for commerce in time of peace and for naval militia in 
time of war.” He closes his letter in these words: ‘‘ I cannot 
assume, even under the sanction of your resolution, to point out 
or recommend to what extent, in what manner, or under what 
safeguard the Government should afford assistance to these ob- 
jects. This is wholly for the representatives of the people, with 
whom is the power and the responsibility.—New York Army 
and Navy Journal. 


LIZUTENANT-COLONEL JOHN Stokes, of the Royal Pnginests, 
British member of the European Commission for the Danube, has 
been appointed a Companion of the Bath in the Civil Division. 
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MEMORIAL OF THE CIVIL MEMBERS OF THE 
ENGINEER BRANCH OF THE PUBLIC WORKS 
DEPARTMENT. 

To His Grace the Dukeof Argyll, K.T., Secretary of State for India, 

The Memorial of the undersigned Civil Members of the 
Engineer Branch of the Public Works Department 

Humbly Showeth—That your memorialists labour under disad 
vantages as leave and pension, which they would respect- 
fully bring to the notice of your Grace. 

2. Your memorialists venture to represent that the scientific 
officers of the Public Works Devartment are now a large body, 
whose duties are daily becoming of more importance to the State. 
The officers of the Engineering Establishment, exclusive of Madras 
and Bombay, number as follows :— 


Royal Engineers .. ve ee oe ee ee ee 140 
Other military officers, including nine warrant officers .. 78 
Civil Engineers, Europeans _.. . as i7 
je Natives of India 89 

Total ee 734 


3. Military officers in the department have their own rules, but 
no fewer than 516 civil engineers are serving her Majesty, who be- 
lieve that they do not now receive that consideration in the matter 
of furlough and pension which their serviceg in India entitle them 
to hope for, and who beg respectfully to represent that a classi- 
fication which places professional men on the same footing in the 
General Uncovenanted Service with native clerks and other subor- 
dinates, is inappropriate. 

4, It has been fully established that the engineer branch must 
consist principally of Europeans, and it is felt by your memorialists 
to be a great hardship that they should be subjected to rules 
originally framed to meet the requirements of a subordinate native 
service, whilst military officers in the department, performing 
exactly the same duties, and the officers of the Ecclesiastical, Civil. 
and Medical Services, are allowed rules adapted to their special 
requirements, 

5. Your memorialists are exposed to the influences of this 
tropical climate equally with the military officers of the depart- 
ment, and, from the nature of their duties, are more exposed than 
officers of most other services. They would also most strongly 
urge the importance of frequent opportunities being afforded them 
for rendering themselves familiar with the many and rapidly-in- 
creasing professional improvements being made in Europe. They, 
therefore, respectfully represent that it would conduce as much to 
the interests of] Government as to their own welfare were the 
same facilities for recruiting mind and body in Europe allowed 
to them as are granted to the military officers of the depart- 
ment. 

6. Your Grace is about to open a college for the preparation of 
young men for the Public Works Department, but your memo- 
rialists respectfully urge that, however carefully young engineers 
may be selected and trained, it is impossible for them to maintain 
a state of efficiency if they remain subject to the leave rules now 
in force; and they submit that a liberal consideration of their 
petition will not only bring a superior class of students to the 
college, and aid the design your Grace apparently had in view in 
organising such an institution, but will also tend to maintain the 
efficiency of the department. 

7. Your memorialists also respectfully solicit attention to the 
great disparity between the rules relating to the period of service 
necessary to qualify for pension which apply to them, and those 
in force for the civil, military, medical, and ecclesiastical services. 
Under the present rules your memorialists cannot claim a pension 
without medical certificate of incapacity for further service, until 
they have served thirty years, exclusive of period of leave. Many 
of your memorialists, moreover, were appointed from England at 
once to the higher grades of the department at a more advanced 
age than usual, others were selected from the Railway and Irriga- 
tion Works in India. The exigencies of the State have frequently 
required civil engineers with an amount of experience which can- 
not be accumulated at an early age ; the State reaps the benefit of 
this experience, but the advanced age at which such of your 
memorialists entered Government service will render it impossible 
for them to serve long enough to claim a pension without medical 
certificate of incapacity for further service, 

8. Your memorialists would further represent that whilst it 
very frequently occurs that a military officer is serving under a 
civil engineer in the department, yet on any public occasion, when 
officers of the several services are assembled together, the civil 
engineer has no recognised status whatever, whilst the military 
officer, his junior in the department, takes precedence, accordin 
to his military rank, with officers of the Ecclesiastical, Civil, an 
Medical Services, 

9. Your memorialists therefore pray— 

I.—That the furlough rules recently granted to the Military or 
the Covenanted Civil Service may be extended to them. 

II.—That they may be allowed to retire on medical certificate 
at any time after ten years’ actual service, or without medical 
certificate at any time after twenty-one years’ actual service, on a 
pension of one-sixtieth of their average pay for the previous five 
years for every year of service, provided that the maximum 
pension shall not exceed six hundred — per annum. 

III.—That civil engineers appointed at once to the department 
with rank higher than that of a first grade assistant engineer may 
be allowed three years in the computation for pension, as is done 
in the case of educational officers who enter Government service 
after the age of twenty-five years, 

IV.—That they may no longer be classed with the general Un- 
covenanted Service, but that, as a professional body, they may be 

ised as a separate service with separate rules, and that a scale 
ot presatense ony be cesendet 60 Xe 


em, 
d your memorialists will, as in duty bound, ever pray. 





Axourt fifty steam thrashing machines have been forwarded to 
Grimsby for shipment to Odessa, Trade between Grimsby and 
os shows some animation, The timber trade is, however, 


ARTIFICIAL SToNE.—Most of our readers are familiar with 
artificial stone in large blocks, but probably are not equally ac- 
customed to its appearance in the shape of medallions, emery 
wheels, oil-stones, and other articles of a similar character. We 
have examined some specimens of artificial stone manufactured by 
the Union Stone Company, Boston, which appear to partake in 
every respect of the nature of the stones they are intended to re- 
present. The object of the invention, which was patented a few 

ears ago, is to utilise the waste and worthless material of quarries, 

y mixing it with a cement which enables it to be moulded 
into any required form, and in exact imitation of the origina 
ae j he — a v manntee  y t ore te oe 
of magnesium, an iscovery 0! pro} ue 
M. Sorel, a French engineer, who is well-known for his previous 
success in the same line, The process b: which stones, marbles, 


iv earthenware, and numerous factitious materials are so 
faithfully ted, is of a purely chemical nature, and is 
conducted without the aid of heat—the agency so constantly re- 


sorted to in similar operations, While available for the production 
of articles of an ornamental < , the cement is equally ser- 
viceable for the Yn gaan of those larger cubes and blocks so well 
adapted for building purposes, The proportion of cement neces- 
sary is comparatively small. One part of it will suffice to be 
mixed with thirty parts of sand, limestone, or other natural pro- 
duction, to convert the whole in a solid mass, In situa’ 
where building materials are not present the value of a cement 
that will enable them to be manufactured on the spot is too 
parent to need comment, The price is lower than that of 
usual stones used in construction. 
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RAILWAY MATTERS. 


THE Elevated Railway, in New York, has been sold by the 
sheriff to satisfy creditors. 

THERE are seventy-five proposals forthe construction of 108 miles 
of the Chesapeake and Ohio Railroad west of White Sulphur 
Springs. 

Tue Midland Railway Company is about to proceed with the 
construction of a branch for the convenience of certain collieries 
in thé Unstone Valley. 

In consequence of certain opposition experienced from Stockton, 
additional railway accommodation between Cleveland and the 
Hartlepools will not be provided for the present, 

Messrs. THoMsON and Co. have been making steel-headed 
rails for the Great Northern Railway. They are also executing 
some Russian orders for rails and other railway matériel. 

Ir is said that about thirty tons of powder and nine tons of 
nitro-glycerine have been used in a section of rock of one hundred 
rods long at East Hampton, U.S., on the Connecticut Air Line 
Railroad. 

THE Grand Trunk Railway, Canada, advertises to carry grainin 
through cars from Chicago to Boston, Portland, and New England 
towns for 50 cents per hundred, which is at the rate of 30 cents 
per bushel for wheat and 28 cents for Indian corn. 

SUBSCRIPTIONS have been invited for the East Argentine Rail- 
way Company (Limited), with a capital of £960,000, in shares of 
£20, under a guarantee of 7 per cent. from the Argentine Govern- 
ment, The price of issue is to be £18 per share, at which the 
return will be 7} per cent. 

A PROSPECTUS has been issued of the Whitby, Redcar, and 
Middlesbrough Union Railway Company, with a capital of 
£250,000, in shares of £10. The line is about sixteen miles, 
traversing the Cleveland iron district, and opening for it a new 
connection with the sea coast at Whitby and other points. The 
subscription price is to be £6 17s. 6d. per share. 

A SINGULAR accident happened on the London and South- 
Western ee on Sunday night, near Exeter. The door of a 
carriage in which a stoker off Sele was riding flew open, and he 
was thrown against the signal wire with such force as to stop the 
working of the signal. Fortunately, the accident was seen and 
the train stopped. The poor fellow was seriously injured, and 
lies in the hospital in a precarious state. 

A COMMITTEE of the House of Commons has passed the preamble 
of a bill to enable the debenture holders of the Hoylake Railway 
Company to constitute themselves a company to take over and 
extend the works, and generally to carry on the undertaking, 
which they contend will be a paying concern in their hands. It 
is understood that the line is proposed to be continued by a street 
tramway from the Dock Station at the Great Float to the Wood- 
side Ferry. . 

THE Erie Railway conspirators in New York are being pushed to 
the wall, They are now confronted by the power of the general 
Government, and it is to be seen whether they can withstand this 
new adversary. Jay Gould having refused to produce the Erie 
Railway books and papers in the investigation before the Master 
with reference to the English shares, the Master has formally certi- 
fied to Judge Batchford, of the United States’ Court, this refusal, 
in order that summary measures may be adopted against the com- 
pany. 

THE Baldwin, U.S., Locomotive Works now employ 2020 men. 
Among the engines they have in progress are five for the Denver 
and Rio Grande Railroad, which is to have 3ft. gauge. Two of 
these are for passenger and three for freight service. The former 
will have four drivers and a single pair of truck wheels, the latter 
six drivers and a single pair of truck wheels. Besides these, they 
have four mining engines of 3ft. gauge, and two light tank engines 
of the Coney Island Railroad, of Long Island, which is 4ft. 84in. 
gauge. The relative weight of the latter engines, as com- 
pared with that of those for the 3ft. gauge, will furnish valuable 

data in the discussion of the gauges. 

THE report of the Buenos Ayres Great Southern Railway 
Company (Limited), to be submitted on the 26th inst., shows 
an available total of £33,998, and recommends a dividend of 18s. 
se share, being at the rate of 9 per cent. per annum, which will 

eave £3101 to be carried forward. The traffic shows a steady 
increase, notwithstanding the restriction in the wool trade caused 
by the European war. This company originally enjoyed a 
guarantee of 7 per cent. from the Argentine Government, which it 
voluntarily surrendered on special conditions a year or two back, 
owing to the certainty of much larger returns being thenceforth 
obtainable from its independent regular business, 

In the affairs of the Atlantic and Great Western Railway the 
announcement is made that the new trust for reorganising the 
road, comprising General M’Clellan, Mr. William B. Duncan, and 
others, for whose use a fund was recently obtained in London, 
have concluded a settlement with the Dutch holders of the first 
mortgage bonds, under which settlement the latter will obtain 
about 800,000 dols, for arrears of interest on a loan of about 
3,000,000 dols, The adjustment of legal questions embraced in 
the foreclosure of the mortgage on the Ohio division of the rail- 
way has also been obtained, by which the proceedings are stayed 
until the maturity of the bonds under this mortgate, in 1876, 
conditional that on any future default of interest or in default of 
prompt payment of the principal at maturity, the mortgagees are 
to enter into possession and sell the road without further litiga- 
tion, There is to be a thorough reorganition of the affairs of the 
road, which it is hoped will now be placed on an enduring basis. 

AN accident occurred on that portion of the London and North- 
Western Railway which runs through the town of Carnarvon on 
Friday. About eight o’clock in the morning some empty passenger 
carriages belonging to the Carnarvonsbire Railway Company were 
shunted for convenience sake on the Llanberis line (now worked 
by the London and North-Western Railway Company), and on 
the time arriving for the departure of the 3.10 a.m. train for 
Llanberis, the signalman having doubtless forgotten that the Car- 
narvonshire Company’s carriages were on the wrong line, i.c., on 
the Llanberis line, allowed the train to proceed. The train for 
Llanberis had only proceeded so far as the Queen’s Hotel, at the 
back of Bangor-street, when it came violently into collision 
with the shunted train. There was a fearful crash, and Mr, 
Evans, son of the station-master, was so seriously hurt that in the 
course of the afternoon he died. Only one other person, a pas- 
senger, was injured. Considerable damage was done to the rolling 
stock, but, after a short delay, traffic was resumed. The points- 
man has absconded. 

THE American Railroad Gazette says:—‘‘It isa fact not gene- 
rally known in this country that another railroad from the 
Atlantic to the Pacific is well under way and will probably be com- 
pleted this ee This is the Honduras Interoceanic Railroad, nearly 
one-half of which was to be completed May Ist. This rail- 
road will extend from Port Cortez, in the Bay of Honduras, nearly 
due south 100 miles to the Bay of Fonseca on the Pacific coast, 
Port Cortez is due south from Chicago, and eighteen or nineteen 
hundred miles distant—that is, nine hundred or a thousand wiles 
from New Orleans, It is four or five hundred miles north from 
Aspinwall, The Bay of Fouseca is eight or nine hundred miles 
nearer to San Francisco than is Panama, so the entire sea voyage 
between New Orleans and San Francisco by the Honduras route 
will be about 1200 miles less than by the Panama route. The differ- 
ence is not so great from New York, Aspinwall being but little 
further from that city than Cortez. ‘The new railroad runs through 
a fertile and productive though poorly cultivated country, and it 
is likely to develope a iderable traffic, especially in valuable 








woods. The climate of Honduras is absolutely temperate, 
although it is in the tropics, the most of the country being at a 
considerable elevation above the sea, and the proximity of the two 
oceans affording frequent sea breezes. 





NOTES AND MEMORANDA. 


AN ingenious process for the concentration of sulphuric acid at 
a low temperature has been devised by Mr. James Stoddart, of the 
Uphale Mineral Oil Works, Scotland. Having heated the acid in 
a lead pan as usual to about 300 deg. Fah., he blows atmospheric 
air through it, retaining the temperature by means of the fire 
beneath the pan. In this way he makes brown vitriol (s.g. 1°7) 
with a upentee but little over 300 deg. Fah., and concentrated 
vitriol at about 500 deg. Fah. 

Mr. CHARLES A. SEELEY, of New York, has communicated to 
the Journal of the Franklin Institute some results of his recent 
experiments on the solubility of metals without chemical action. 
He has been investigating the properties of ammonium amalgam, 
which, from the mercury being increased tenfold in bulk, and also 
from the fact that it is compressible in a syringe, recovering, how- 
ever, both its volume and appearance on pressure being removed, 
he believed to be a mercuric froth rather than an am 
Further investigation led him to the discovery that ammonia was 
a solvent of all the alkali metals. 

Dr. LETHERBY has reported upon Dr. Eveleigh’s method of pro- 
ducing gas at a low temperature in iron retorts. The peculiarity 
of the manufacture consists in the distillation of the coal at a low 
temperature, and the subsequent conversion of the volatile con- 
stituents of the tar into permanent gas. This gas is much less 
offensive than ordinary gas, and. it is so rich in hydrocarbon that it 
cannot be burnt from a standard Argand burner with fifteen holes 
and a 7in. chimney, at a larger rate than four cubic feet per hour, 
giving at this rate the light of 15°7 standard sperm candles. 

Ir is stated that Japanese coal will be consumed by English 
vessels in the Japanese waters for the future. The Mining Jour- 
nal says a considerable saving will be effected by this means, as 
the native coal can be obtained at one-third of the price of the 
English, and the productions of the Takasima mines are equal to 
the best coal in England. The export of coal from Nagasaki has 
decreased to a great extent of late, which has been attributed to 
the want of tonnage to carry it away. 

AccorDING to Karsten pig iron with one per cent. of tin yields a 
somewhat cold-short wrought iron with about 0°19 per cent. of 
tin. Such iron, it is stated, works well under the hammer; but at 
a white heat vapours escape. With more tin, the iron in welding 
gave much waste, and produced cold-short iron witha fine white 
and dull grain. For specific purposes, however, especially where 
great hardness is required, iron with a small amount of tin, not 
exceeding 0°5 per cent., seems to be well-adapted. Dr. Adolph 
Ott, of New York, fusing wrought iron with 0°5 per cent. of tin, 
arrived at results similar to those of Karsten. Whilst at a weld- 
ing heat it worked very well, the smith stating it was some of the 
toughest iron he had ever worked. The grain was found to be 
fine and steel-like, with strong lustre and bright colour. 

In a recent number of Poggendorfi’s Annalen, Dr. Weinhold 
states that the black absorption line of sodium can be easily ob- 
tained by a simple process, The usual method has been to inter- 
ew a flame, coloured with chloride of sodium, between a strong 

ight, such as the electric light, and the slit of a spectroscope. 
The source of light now proposed by M. Weinhold is an ordi- 
nary petroleum lamp; the light is allowed to pass through a 
slit directly on to a prism, and a spirit lamp flame, intensely 
coloured with chloride of sodium, interposed between the prism 
and the eye, so as to cover the entire spectrum-—the black 
absorption line will then be seen distinctly. If the flame coloured 
with sodium is placed in front of the slit the bright yellow line 
will be seen as usual. M. Weinhold has not been successful in 
using this method with an ordinary spectroscope fitted with tele- 
scopes, on account of various practical difficulties. 

THE following account of a new wonder appeared in the New 
Orleans Republican :—‘‘ Yesterday morning, April 9th, Mr. J. B. 
Knight, agent of the Watertown Steam Engine Company, sunk a 
drove well in rear of his office, with a view to getting a supply of 
water, and when at the depth of forty-six feet a sudden and very 
powerful draught of gas was observed to flow from the mouth of the 
pipe. He immediately closed the pipe, thinking to utilise this 
gas for illuminating purposes, but found the pressure too great ; 
when the idea struck him to direct it into the boiler of one of his 
engines and experiment with it in making steam. But no sooner 
had the connection been made than the engine began to run 
entirely by the pressure of the gas acting upon the piston, at a 
pressure of twelve pounds to the square inch; and so it continued 
all day yesterday, giving no sign of exhaustion. Here is a dis- 
covery. A motive power which costs absolutely nothing, sufficient 
to be made available in running many kinds of light machinery, 
perfectly controllable and seemingly inexhaustible. What shall 
we,find next under our city?’ The New Orleans Times of the 
same day says :—‘‘ A great curiosity is to be seen at J. B.!Knight’s 
machinery establishment on Carondelet-street, near Poydras, 
No less than a stationary steam engine running without steam. Mr. 
Knight, having had occasion last {week to bore for water at the 
depth of forty-seven feet, encountered a flow of natural gas, 
with such a pressure that on attaching it to the engine with a 
flexible pipe, it drove it with ease. When we witnessed it in 
operation the gauge marked a pressure of twelve pounds to the 
square inch, and the gas from the discharge pipe was burning 
brilliantly. Anengine, apparently furnishing its own power, and 
a brilliant light to see it by, comes nearer to the realisation of a 
perpetual motion machine than any yet reached.” 


PROFESSOR DANIEL K1RKWOOD, in the A merican Journal of Science, 
writes that one of the largest and most remarkable spots ever 
seen on the sun’s disc appeared in June, 1843, and continued 
visible to the naked eye for seven or eight days. The diameter 
of this spot was, according to Schwabe, 74,000 miles; so that 
its area was many times greater than that of the earth’s sur- 
face. Now it has been observed, during a number of sun spot 
cycles, that the larger spots are generally found at or near 
the epoch of the greatest numbers. The year 1843 was, how- 
ever, « minimum epoch of the eleven year cycle. It would seem, 
therefore, that the formation of this extraordinary ogee was 
an anomaly, and that its origin ought not to be looked for 
in the general cause. of the spots of Schwabe’s cycle. As 
having a possible bearing on the question under consideration, 
let us refer to a phenomenon observed at the same moment, on the 
Ist of September, 1858, by Mr, Carrington, of Redhill, and Mr. 
Hodgson, at Highgate, ‘*Mr. Carrington had directed his tele- 
scope to the sun, and was engaged in observing his spots, when 
suddenly two intensely luminous bodies burst into view on its sur- 
face. They moved side by side through a space of about 35,000 
miles, first increasing in brightness, then fading away. In five 
minutes they had vanished. . . . It is a remarkable circum- 
stance, that the observations at Kew show that on the very day, 
and at the very hour and minute of this unexpected and curious 
phenomenon, a moderate but marked magnetic disturbance took 
place ; and a storm, or great disturbance of the magnetic element, 
occurred four hours after midnight, extending to the southern 
hemisphere,” The opinion has been expressed by more than one 
astronomer that this phenomenon was produced by the fall of 
reteoric matter upon the sun’s surface. Now this fact may be 
worthy of note, that the comet of 1843, which had the least peri- 
helion distance of any on record, gradually grazed the solar atmo- 
sphere about three months before the appearance of the great sun 
spot of the same year. The comet’s least distance from the sun 
was about 65,000 miles. Had it approached but little nearer the 
resistance of the atmosphere would probably have brought its 
entire mass to the solar surface, Even at its actual distance it 
must have produced considerable atmospheric disturbance. But 
the recent discovery that a number of comets are associated with 
meteoric matter, travelling in nearly the same orbits, suggests the 
inquiry whether an enormous meteorite, following in the comet’s 
train, and having a somewhat less perihelion distance, may not 


have been precipitated upon the sun, thus producing the great | 


disturbance observed after the comet’s perihelion passage. 








MISCELLANEA. 


On the two first shilling days at the Exhibition the sale of the 
official catalogues was 2300 and 2080 copies respectively. 

THE Metropolitan Board of Works on Friday accepted the tender 
of Mr. William Webster for the construction of the Chelsea Em- 
bankment at £133,950. 

Heer Masesty will open the new St. Thomas’ Hospital, views of 
which appeared in THe ENGrnger for February 14th, 1868, 
towards the end of June. 


Two men were killed and one was seriously injured on the 7th 
by the bursting of a blast furnace at the works of Messrs. Coch- 
ran and Co., Cargo Fleet. 

On the 28th of April a meeting of the representatives of public 
institutions and scientific bodies was held, when it was agreed to 
invite the British Association to visit Glasgow in 1874, being the 
first year which is not appropriated. 

THE following appointments have been made at the Admiralty : 
—Edward T. a engineer, to the Indus, additional, for the 
Pallas; and William H. Lowman, engineer, to the Pembroke, ad- 
ditional, and lent to the Castor for the Bullfrog. 


J. C. CHAMBERLAYNE, Esq., has presented the sum of £2000 to 
the town of Stow-on-the-Wold for the purpose of a water supply, 
and a subscription has been set on foot by the inhabitants to test 
tify their gratitude in some suitable and lasting manner. 

THE Limmer Asphalte Company are paving Lombard-street as 
anexperiment. The material is in this case put on hot on a bed 
of concrete, and in its perfect evenness and freedom from wavy 
hollows, holding pools of water during rain, is said to be superior 
to the Val de Travers asphalte. 

We hear that Mr. Moncrieff, formerly M.P. for Glasgow and 
Aberdeen universities, and now Lord Justice Clerk, is tobe created 
a baronet. The Astronomer Royal and Colonel Scott, R.E., have 
been nominated Companions (Civil) of the Bath, in recognition of 
their services in respect to the International Exhibition. 

Tue Scientific American says it is now impossible to construct a 
burglar-proof safe, for the thief, with his cylinders of compressed 
hydrogen and oxygen, can in a few seconds burn holes of any size 
in the hardest metal—his fire drill enabling him in a few minutes 
to work his way into the strongest safe that was ever constructed. 

At the annual meeting of the Yorkshire Board of Education, 
just held in Leeds, Lord F, Cavendish, M.P., advocated the 
necessity of establishing a college of science in Yorkshire, on the 
ground that the sons of artisans and manufacturers should learn 
the laws which regulate the materials with which they would have 
to deal. 

THE engineering firms of Newcastle, Gateshead, and the dis- 
trict, on Saturday passed a resolution refusing the request for a 
reduction of the hours of labour from fifty-nine to fifty-four hours 
per week, conveyed to them in a communication from the acting 
committee of the Nine-hours’ League. If the men persist, it is 
hinted that a general lock-out is probable. 


Tue Board of Works having offered premiums for the best de-4 


signs for fountains for the Thames Embankment, on Friday? 


awarded the first prize to Alberi, and the second to Mr. McKenzie, 
the landscape gardener to the board. The gardens on the Embank- 
ment are progressing very slowly, and the whole undertaking has 
a look of slovenliness and neglect. The management warts 
inspiriting by some means. 

THE Marseilles journals state that the St. Louis Canal, which is 
to open a deep navigable passage from the Rhone to the sea, is now 
terminated. Water is at present being run into the cutting, which 
operation will occupy about twelve days ; next, the removal of the 
barriers at each extremity will be a labour of a month, so that 
this new means of communication will probably be open for traffic 
by the middle of June. The depth of the channel is 20ft., which 
will admit vessels of 1200 tons. 


On Friday a meeting of colliery proprietors took place at Stoke- 
on-Trent to consider the state of the mines in the neighbourhood 
of Tunstall, Burslem, and Hanley, which began to be flooded 
twelve months ago, as we have before described. After the sub- 
ject had been discussed at great length, a committee was appointed 
further to consider the subject, and report to a future meeting 
with a view to securing united action on the part of the mine 
owners and manufacturers of the district. 


THERE are indications of an end of the great colliers’ strike that 
has been so long in existence in the United States Pennsylvania coal 
region. All attempts at general arbitration or compromise have 
failed, but the mine owners recently made a new and better offer 
than heretofore to the colliers, which, in detached sections, they 
are accepting. The entire Atlantic seaboard of the United States 
is almost bare of coal in consequence of this strike, and the poverty 
and distress in the mining sections are general. 


One of the largest Atlantic steamers ever built has been floated 
from the shipbuilding yard of Messrs. Laird Brothers, Birkenhead. 
The vessel has been named the Spain, and is to form one of the 
National Steamship Company’s line between Liverpool and New 
York. Her length is 437 ft., her breadth of beam 43 ft., she is 
of 4900 tons burden, and has accommodation for 1200 first-class 
and 1400 steerage passengers. The engines of the Spain are the 
largest ever constructed on the compound principle, and the vessel 
is expected to have great speed both under steam and canvas. 


PROFESSOR ABEL, chemist to the War Department, Royal Ar- 
senal, Woolwich, has, after a number of experiments, succeeded 
in perfecting the new explosive agent recently produced by him 
under the name of “‘picric” powder as a means for charging 
shells, which though it is not so violent in action as gun-cotton, 
nitro-glycerine, or picrate of potash powders, is a much more 
powerful explosive agent than gunpowder, and has other proper- 
ties which appear to render it peculiarly adapted for use in shells. 
Its merits are that it may be readily and expeditiously prepared, 
and that it is remarkable for its safety, as compared with all other 
explosive agents, being so much less sensitive to ignition by per- 
cussion than gunpowder. The president of the Committee of 
Explosives at Woolwich having pronounced the new powder 
worthy of further experiment, it will be tried under various con- 
ditions in order to ascertain its suitability to the requirements of 
the service. 


A company, called the Iowa Narrow-Gauge Railroad Company, 
was recently organised in Marshalltown, Iowa, for the purpose of 
constructing cheap railroads from that place into the surrounding 
country, if, after examination, such roads are found desirable and 
advisable. The officers, we understand, are expected to first visit 
and study the narrow-gauge roads already in operation in America. 
We hope that these gentlemen will not confine their attention to 
narrow-gauge railroads, but investigate the question of cheap 
railroads generally. We need a system of light roads for a light 
traffic as feeders to heavier lines; and it is essential that these be 

roportioned to the work they have to do, and ially that they 
5 cheap. A traffic of two or three thousand dollars per mile per 
year will not pay interest on any considerable amount of capital. 
With our wretched common roads it is the more necessary to make 
artificial routes}for transportation so numerous that no considerable 
cultivated country in a well-settled State may be more than a few 
miles from one. But our ordinary railroads are far too costly for 

i To construct a heavy railroad through a farming country 
without large towns, where the traffic from only six or eight miles 
on each side can be obtained, is like furnishing a coach to — a 
wren. The vehicle is far too big for the load. In Iowa, wooden 
railroads are out of the question, for want of cheap wood. That 
engineer will do the country great service and himself great 
honour who will design a railroad and rolling stock of the cheapest 
construction practicable and capable of carrying a light traffic at 
low speeds.— U.S. Railroad Gazette, 
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WROUGHT IRON BRIDGE ABUTMENTS. 


DESIGNED BY MR. HENRY N. MAYNARD; VIADUCT WORKS, CRUMLIN, 
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AN article appeared in our impression of the 21st of March last 
on iron bridge abutments, elicited by a paper on the new Koss 
Iridge read before the Institution of Engineers a few days before. 
We are indebted to the courtesy of Mr. Maynard, of the Viaduct 
Works, Crumlin, for the accompanying illustration and description 
of a species of abutment he has specially designed for use abroad. 
Over sixty of these structures have already been made and erected, 
and they have been so highly approved by engineers that we under- 
stand Mr. Maynard’s hands are quite full of orders for others. 

It is unnecessary to say anything on the merits and demerits of 
iron abutments now, as we dealt fully with the subject in the 
article already referred to, except to state that the abutment we 
illustrate can be made complete in this country, taken to pieces 


| can execute the work, and so all the difficulties and delays 





for shipment, and put together again, by the aid of bolts in | 
a very short time. The same men who erect the girders | 


connected with the construction of masonry abutments in 
such countries as India are effectually avoided. The abutment 
we illustrate consists of five solid wrought iron 44in. diameter 
screw piles braced together on Mr. Maynard’s — sleeve prin- 
ciple (see THE ENGINEER, vol. xxix., page 358); the bracing 
being formed of wrought iron arched plates, serving as re- 
taining walls and connected to the sleeves by means of bolts 
passing through flanges C formed on them. The outward thrust 
of the embankment, which is filled in between the walls of the 
abutment, is resisted by an arrangement of tie-rods D, shown 
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To facilitate transmission the re- 


in the plans and sections, 
taining plates are made with horizontal joints E, at about 
| 2ft. Yin, apart, with angle irons forming flanges, by which they are 
connected together with a few bolts. In erecting this abut- 
ment the ground is first levelled at the parts where the iron 
walls are to be placed, and the screws with their sleeves erected 


in position as shown in the plan; the bracing or retaining wall 

plates are then attached and the front or bearing piles F driven by 

means of a capstan to the required depth, the other or back 

piles G serve to anchor the plates in position, and are attached to 

sleeves by bolts passing through them, whilst the front row are 

cut off even with the top of retaining plates, and form a bearing 
ers. 


for the bed of the gird 








CLAY WORKING MACHINERY IN THE INTER- 
NATIONAL EXHIBITION. 


We hasten to confess that we found no small difficult; 
in hitting upon an appropriate title for this paper. Accord- 
ing to the received official opinion, it seems that the neat 
little shed situated between Exhibition-road and the 
pottery gallery of the 
Exhibition building 
at South Kensington 
contains “pottery 
machinery.” But offi- 
cial opinion in this, 
as in many other re- 
+pects, is mistaken, 
for the annexe, as we 
suppose we must call 
it, contains no ma- 
chinery connected 
with the manufacture 
of pottery ware pro- 
perly so-called, except 
iwo potters’ wheels, 
x jigger, and a 
“slip press” by 
Messrs. Needham and 
\xite. Its contents 
all relateto the manu- 
facture of bricks and 
tiles, and, strangely 
enough, the breaking 
of stones. Under 
these circumstances it 
was simply impos- 
sibble to adhere to 
the official title, and 
we have _ therefore 
perforce adopted one 
more consonant with 
the real nature of the 
exhibits. It has been 
very clearly stated in 
the programmes put forward from time to time by the 
authorities of South Kensington that the present Exhibi- 
tion was to be not only amusing but instructive. In the 
woollen department we were to see the raw material in 
the shape of Alpacas, Lamas, and long-woolled sheep, 
lazily reposing in comfortable, sheds under the_ gaze of 


numerous visitors who, having criticised the personal appear- 
ance of the raw material, could then proceed indoors and 
see the said material—that is to say, the wool and hair, and 
hairy wool and woolly hair of the animals, or rather of other 
animals similar in most respects to the beasts in the sheds— 











worked up into worsted, and woven into carpets and 
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blankets, and materials for top coats and tourists’ 


suits. We were in like manner assured that at 
the other side of the building we would find the 
raw material for cups and saucers, parian statuary 
tesselated tiles, and elaborate chimney pots, presented to 
our view in the shape of great lumps of clay; and that, 
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further, we could follow this clay through the whole 
process of manufacture until it appeared in the form of 
the choicest specimens of pottery ware. We are unable as 
yet to say how far the promise of the ae sg has been 
fulfilled in the woollen department, for we have not ex- 
amined it closely. The oaly point on which we are as yet 
= certain concerning it 
is that we did not see 
so much as a sheep, 
far less an alpaca, on 
our last visit, but no 
doubt the raw ma- 
terial will arrive in 
good time, and will, 
we hope, enjoy the ex- 
hibition very much— 
as much, let us sup- 
pose, as the monkeys 
at the Zoological Gar- 
dens enjoy Easter 
Monday. But as re- 
gards the special sub- 
ject of this article, we 
can assure our readers 
that the promise of 
the pro me has 
not been fulfilled. 1t 
is true that one of 
the finest collectionsof 
pottery ever brought 
together in England 
—_ be found in the 
gallery running paral- 
jel toExhibition-road, 
and it is equally true 
that very tine lumps 
of Stourbridge and 
other clays, which are 
bound round with 
iron hoops, and ap- 

pear to have seen a 
good deal of service at exhibitions already, may be found in 
arcades on the garden side of the pottery court; but as to 
any attempt at explanation of the way in which these clays 
become converted into china vases or parian statuary there 
is absolutely none. As we have said before, there is no ma- 
chinery exhibited which can be utilised for the purpose of in- 
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structing the unenlightened minds of those whom Mr. | 
Cole, C.B., delights to honour with his teaching in science 

and 
litle or no machinery used for the 

any one who is familiar with Hanley or 
Burslem, or Etruria, speak his mind on 
this point, and see how far it will agree 
with such a statement. It is quite true 
that in a certain and very limited sense, 
cups and plates, and dishes and vases, are 
made by hand; but it none the less follows 
that the processes by which they are made 
are interesting, curious, and complicated. 
It might sable been easy to get a firm 
to incur the cost of erecting real firing kilns, 
for firing and glazing pottery, butit-ould 
have been easy enough practically to illus- 
trate the entire process of making, say, a 
common plate. The potters’ wheels are 
here; why not follow a plate, or a simple 
vase or ewer, from the wheel to the kiln? 
Why not show how in cheap ware the pat- 
tern is put on by the aid of transfer paper, 
or in expensive ware how it is painted on 
by hand ? Why not teach people by the 


Works, London,which bavealready been noticed in our pages, 
and which we may possibly illustrate in another im 
art. Of course it may be urged that there is | Close to the cross walk, and about the middle of the width 
purpose. Let | of the compartment, is fixed one of Bewley’s patent paint 


ression. 





actual evidence of their eyes that handles 





do not grow on jugs, that raw ware is put 
iu a lathe and turned, that striped mugs 
have the stripes put on them by causing the 
mug to revolve ina lathe while a stream or 
streams of different coloured “slips” are 
suffered to descend on them? Why not show that some 
yoods are made by stamping? Why not teach the multi- 
tude that the pretty parian statuary with which we are 
so familiar is built up from separate por- 
tions each cast or pressed in a mould? Why 
not exemplify by the aid of the actual 
artist that prettiest of arts, the art of 
building up camellias and roses, and sea- 
weeds in clay by the aid of no more com- 
ylex and expensive tools than a few bod- [e=|) 
kins and the artist’s own fingers? And ik 
here we would ask, par pareithése, how is Ed), (4) Ai 
it that ladies have never taken to the fancy ti 
work of making parian brooches and orna- | t 
ments, which could be subsequently fired =’ 
in a l'unsen gas furnace, which would stand 
on the table? Why not let the finished 
goods be put in the seggars, and these last 
yanged in a full-sized model kiln built up of 
wooden bricks in the ground close to the 
court? Not one of these things has been 
done, and the result is that for all educa- 
tional purposes the pottery exhibition is a 
failure, except in so far as it teaches a little 
about beauty of form and design. But 
with the court in which clay is worked and 
stones broken our task now lies. If we can- 
not make what we have to say as attractive 
as we wish, the fault lies not with us. There 
is an old story about seven wise men who 
went to sea in a bowl. 
**If the bowl had been stronger, 
My story would have been longer.” 

Our notice of the pottery machinery 
annexe might have been more interesting 
for the same reason that the story about 
the wise men might have been longer. As 
it is we bow to fate, and without further 
preface proceed to tell our readers what they will find. 

The machinery with which we are dealing is placed, as we 
have said, in a species of shed lying on the east side of the 
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pottery court. It is a pretty little affair, 
perhaps 100ft. long by 45ft. or 50ft. wide, 
with a very ul galvanised corrugated 


iron roof and glass sides coming down to 
the ground. It is reached by a short arcade 
opening into the pottery court about mid- 
way of its length. Inthis arcade may be seen 
the manufacture of tobacco pipescarried out, a 
far more extensive branch of trade than many 
people believe. It is worth a few minutes 
to stop and speak to the intelligent and 
courteous workman who turns out short 
pipes of common clay by the hundred with 
a simple and sufficiently ingenious little piece 
of mechanism. In this arcade will also be 
em a — ¢ Hoffman’s ratent kilns, 
rapidly and justly wing in ularity. 
The annexe is divided into ne distinct a 
partments, which we shall call the north 
and soutb, by an iron railing which runs 
also all round the inside of the building, 
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Goopman’s Stone Crusier. 
grinding machines. It is not out of place in the annexe, | 
because paint is largely used in the manufacture of pottery 
of almost every kind. 


The machine is very ingenious. It 
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or eight glass mullers. The action of the machine is thus 
—When the handle is turned the slab is caused to revolve 
slowly under the mullers, each of which at the same time 
is, by the action of the spur pinions and cranks, caused to de- 
scribe what would be a circle on the plate if 
the plate stood still; as it is they describe a 
species of eccentric oval figure, the result 
being that there is not a portion of the slab 
that is not traversed by the mullers. The 
arrangements are all very simple and me- 
chanical, and we can bestow no higher praise 
on such a machine. The corner next on the 
west is occupied by one of Blake’s stone 
crushers, too often described and illustrated 
in our pages to need a word of description. 
Travelling north we come to a_ potter's 
wheel and jigger, constructed by Mr. W. 
Boulton, of Providence Foundry, Burslem, 
on his patent principle. The jigger, we may 
tell the uninitiated, is but a modification of 
the potter’s wheel. The potter’s wheel is at 
least as old as the days of the Pyramids, and 
we may perhaps be therefore excused from 
describing it. In old times the wheel was 
driven by the feet of the potter, who, seated 
on his bench, kicked round a horizontal 
disc beneath him. About a hundred years 
or S0 ago—we are not particular to a hun- 
dred years as regards dates in this matter— 
an endless rope was employed for the first 
time to drive the wheel. This rope ran 
over a couple of pulleys and was driven by a large vertical 
wheel actuated by the potter’s boy. All this is changed 
now, and under Mr. Boulton’s patent any number of 
potter’s wheels are driven by a fly-rope put 
in motion by a steam engine. But herea 
difficulty arises, the potter does not want 
his{wheel to run always at the same pace, 
but at all manner of paces, sometimes slow 
sometimes fast, but the speed of the rope is 
fh practically invariable. Mr. Boulton over- 
~~} comes the difficulty very ingeniously in two 
ways, both of which may be seen at South 
Kensington. We have illustrated them in 
the annexed cut and diagram. For driving 
the throwing wheelthefly-rope D runs in the 













groove of a pulley mounted on a spindle, on 
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is intended to do precisely the same work as that performed 
by the old slab and muller. The slab is circular, about 
2ft. Gin. in diameter, and fixed on a horizontal bevel wheel 


which is also keyed a curved conical pulley, 
A; this curved conical pulley revolves in 
contact with an other conical pulley, B, 
keved on the vertical spindle of the throw- 
ing wheel. The spindle of the curved 
conical pulley is carried in a frame E which 
is mounted on pivots, so as to be capable of 
oscillating slightly in order to bring any de- 
sired part of the curved cone into contact 
with the straight cone. The pivots are car- 


ried in eyes which are capable of a slight 
longitudinal motion in the uprights of the 
wheel frame, and are provided with a lever 
and weight C to keep the cones in con- 
tact. The cone is caused to oscillate when 


required by means of a treadle G, connected 
with it as shown. The workman sits on the 
seat F, with his feet on the footboard. 
When the machine is in the position shown 
in the drawing, the cone drives the throw- 
ing wheel at a greater speed than that at 
which it revolves itself, but if the workman 
causes the cone to oscillate so as to bring its larger dia- 

meter into contact with the smaller diameter of the second 
| cone, the speed of the throwing wheel is proportionally re- 
duced, and if he causes it to oscillate in the 
reverse direction the speed is correspond- 
ingly increased. The principle, it will be 
seen, is precisely the same as that involved 
in the construction of the differential cone 
drums used in cotton spinning machinery, a 
belt being dispensed with and frictional con- 
tact substituted. The same end is attained, 
in a somewhat different way, in the jigger, 
as showninthe diagram. The fly-rope Druns 
near, but not in contact with, the pulley A at 
the bottom of the jigger shaft. When the 
jigger is to be put in motion, the loose 
wheel B is forced against the rope by a 
lever C actuated by the potter's knee; the 
rope is thereby forced into the groove of the 





jigger pulley and the jigger put in motion. 








The speed is regulated by pressing more or 
less heavily on the lever, and thereby per- 
\  mitting the rope to slip less or more. 
2 One of the most interesting exbibits in 








leaving a clear for walking between 

the rails and side walls. Beginning with 

the north compartment at the northern end 

we find, first, a large vertical boiler of the ordinary type, 
which supplies steam to one of Messrs. Tangye's hori- 
zontal engines of nominally 10-horse power ; this en- 
gine is very well made, and the design is extremely 
ueat. There is nothing like an illustration for con- 
veying an accurate idea of machinery to the mind, 
and we, therefore, append a perspective view of this 
engine, which explains all about its construction more 
clearly than a page of letter-press. We had occasion some 
time since to indicate one of Messrs. Tangye’s engines, and 
we were much pleased with the diagrams and the general 
steadiness and efficiency of the machine. It deserves the 
attention of millers and others who require an engine of 
moderate power at a moderate price which may be relied 
on not to break down or wear out in continuous work. 
Close by the engine stands a very large brick-making 
machine, made by Messrs. Pollock, of Longclose Works, 
Leeds, about which we shall have something more to say at 
another time. On the occasion of our visit it was not at work, 
and, therefore, we cannot speak to its efficiency. The east 





side of this compartment is almost wholly occupied by two 
brick-making machines by Messrs. Clayton an Co., Atlas 
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driven by a vertical bevel and handle. The edge of the slab 
is fitted with a spur wheel, which gears into two opposite 
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horizontal pinions ; these carry cranks of about 4in. throw, 
which in turn carry a heavy frame in which are fitted six 


this department is Boulton’s machine for 
making encaustic tiles by the dry process. 
: As our readers arepossibly aware, the manu- 
. facture of these tiles began many years ago with Messrs. 
| Minton, and in order to render the nature of the Boulton 
| process quite intelligible it will be well to explain in the 
| first place how encaustic tiles were made by Messrs. 
Minton. The groundwork of all encaustic tiles is a bed or 
slab of clay of one colour, in which a device made of 
other clays of different colours is inlaid. On the Minton 
or wet system, a tile was first moulded in plastic clay. A 
mould was prepured in resin or some other suitable mate- 
rial, into whic plaster of Paris was run, and well backed 
up to give it strength. This plaster of Paris tile—if we 
may so call it—was placed with the device carrying face 
downward on the clay tile, and pressure being applied, the 
plaster of Paris tile when removed left its impress sunk 
into the clay tile. The clay tile was then put into a kind 
of frame or mould, and a coloured slip—that is, a solation 
| of clay in water—was poured on to it so as to fill up the 
| pattern in the tile. The whole was then put aside for 
twelve hours to dry, and at the end of that time, the 
superfluous stuff being scraped off and the tile being 
brought to a true face, the inlaid pattern appeared, The 
| process was tedious, and open to many other objections, 











320 


THE ENGINEER. 


May 12, 1871, 





which appear to be very cleverly got over by Mr. Boulton. 
The apparatus in which his tiles are made consists essen- 
tially of a screw-press with a heavy fly-wheel, and of cer- 
tain portions which we illustrate in the annexed engrav- 
ing. Instead of using clay in the wet or plastic state, 
nothing is employed but clay in a fine and slightly damp 
powder. A brass plate about a quarter of an inch thick, 
and a good deal larger than the tile, is laid on the polished 
bed of the press. This plate is perforated in any required 
pattern. The perforations are filled up with coloured clay, 
which is driven hard into them by the press. The super- 
fluous clay is scraped off, the brass plate lifted off, and we 
have left behind a little ornamental plate of clay. The 
sides of the tile box are then brought up, common clay 
filled in, the press applied, the sides of the box removed, 
and a solid tile taken off, say an inch thick, in the face of 
which is of course embedded the clay device just spoken 
of. Such is the general nature of the process, which we 
shall now describe more fully. 

In the diagram, Fig. 1 represents a plan of the mould or 
bottom die, Fig. 2 is a longitudinal section, and Fig. 3 a 
transverse section of the same. Fig. 4 is a plan of one of 
the perforated plates, and Fig. 5 an edge view of one of 
the pressing plates. In Figs. 1, 2, and 3, a, a, is the 
bottom die, which is bolted on to the table of the press, 
and 6, b, is a box or mould fitted to the same, and capable 
of sliding up and down it. This mould is furnished with 
a cross bar or pin ¢, c, passing through vertical slots d, d, 
in the sides of the bottom die, and through the eye of 
the connecting rod e, e, to the lower end of which is 
attachedjfa treadle, by means of which the mould can be 
raised or lowered as required; the mould is also provided 
with two vertical pins /, f, for guiding the perforated 
plates. The plate, Fig. 4, is made of a suitable thickness 
according to that of the inlay required, and is perforated 
with an opening g, g, in the centre, of the form of the 
central part of the desired pattern, and also with two 
holes /, /, corresponding with the pins /, f, on the mould. 
The pressing plate, Fig. 5, is furnished with two similar 
holes A, A, and with a centre projection 7, 7, of the form of 
the perforation g, g, in the plate Fig. 4, but of a less thick- 
ness than the latter plate. The process of making and in- 
laying an encaustic tile of three colours from palverised 
clay with this apparatus is as follows:—The sliding mould 
b, 6, being in the position shown in the drawing, one of the 
perforated plates is placed on it, and the perforation is 
then filled in with pulverised clay of the desired colour ; 
the pressing plate, Fig. 5, is then placed over the same, 
and subjected to a light pressure sufficient to solidify the 
pulverised clay; the two plates are then removed, leaving 
the central ornament on the surface of the bottom die a, a, 
and a second perforated plate is substituted, the perfora- 
tion in which is of such a form and size as will leave a 
space all round the central ornament, as shown by dotted 
lines in Fig. 4. This space is then filled in as before with 
pulverised clay of the second colour, and pressed with a 
corresponding pressing plate. These second plates are 
then removed, leaving the pattern in two colours on the 
bottom die a, a; and the mouldfé, b, is raised by means of 
the treadle to a height sufficient to allow of the amount 
of compression required; the mould or box 8, 6, is then 
filled with pulverised clay of the required ground colour, 
and the movable ram of the press is then brought down, 
solidifying and compressing the whole to the required 
thickness, and the operation is completed. On the ascent 
of the movable ram the mould 8, b, is lowered by the 
treadle, and the finished tile can be removed from the sur- 
face of the bottom die or ram a, a. 


We may now turn our attention to the south compart- 
ment of the shed. The machinery in this section is put in 
motion by a very neat semi-portable engine by Messrs. 
Manning and Wardle, Leeds, which we shall illustrate in 
an early impression. It has a horizontal boiler of the loco- 
motive class, and a single cylinder, fixed locomotive fashion 
in the base of the smoke-box, the crank shaft taking the 
place of the driving wheel axle of a locomotive. The 
engine is, we need hardly say, very well got up, and ap- 
pears to be a very efficient and serviceable machine. Quite 
close to the engine is a potter’s throwing wheel exhi- 
bited by Messrs. Doulton, of Lambeth. The variable 
speed is obtained by the use of a frictional face wheel 
in a very simple way. The most striking exhibits in 
this section are brick and tile making machines by 
Mr. Penfold, of the Warwickshire Works, Rugby. These 
machines were spoken of very highly by the judges 
at Oxford last year, and we regret that we must reserve 
a detailed description of them for the moment. One 
of the principal features is the peculiar form of lubricating 
mouthpiece employed, which appears to possess many 
good points. The centre of the compartment is occupied 
by a large slip press manufactured by Messrs, Needham 
and Kite. It is not dissimilar, so far as we could see, 
from other presses answering the same purpose, and on 
the occasion of our visit we could find no one able to afford 
any information as to it peculiarities. Two stone-breaking 
machines, the one full size, the other only a model, occupy 
the remaining space in the compartment. The first is 
Camroux’s patent, already illustrated in our pages. It con- 
sists of two roughened discs revolving face to face on 
separate axles, driven by powerful gear. The discs are 
inclined to each other, so that they are much closer toge- 
ther at the bottom edges than at the top; a stone put be- 
tween them must find its way to the bottom, and in doing 
so is of course partly squeezed, partly ground to pieces. The 
model, erroneously entitled a A ve crusher in the catalogue, 
illustrates the construction of Goodman’s patent stone 
breaker, of which we give an external view. As the forei 

atents are not yet complete it would not be fair to the 
inventor to give a section, It must suflive to say that the 
machine consists of a kind of toothed ram head mounted 
on a long horizontal beam, the opposite end of which is 
driven backwards and forward by an eccentric on the prin- 
cipal shaft of the machine. The ram head works against 
a fixed toothed face, and, if there were nothing more, 
stones put into the hopper would be simply crushed 
between the two, much as in Blake’s machine. But 
here the similarity ends, It has been found that 





what we may best term a chewing action materially 
facilitates the breakage of the stones, and this chewing 
action is obtained by mounting the ram head and its 
thrust bar or handle on a second eccentric close to the 
head. The combined motion of the two eccentrics pro- 
duces the precise effect required very efficiently. All the 
arrangements are very simple and mechanical, and the 
machine appears to have nothing about it to get out of 
order. We were much pleased with it. 

We have now said enough, we think, to give our readers 
a fair idea of what they will, and will not, find in the 
pottery annexe at South Kensington. It is matter for 
regret that the promises made concerning it have not been 
more completely fulfilled. 








A NEW EXPLOSIVE COMPOUND. 

Ir is not generally known that during tho late Prussian and 
French war a new description of explosive compound was used by 
the Prussians for the destruction of cannon and a variety of other 
purposes, Since the termination of the war the same agent has 
been applied in the interests of peace, and although it is nearly 
three years since it has been employed in Austria and Germany, 
it was but the other day that it was introduced into this country. 
The new material, to which attention has been recently drawn, is 
the invention of a Prussian gentleman of the name of Engels, who 
has bestowed the appellation upon it of Lithofracteur, a term 
to which most unquestionably it is justly entitled. Lithofracteur, 
among its various ingredients, includes a large proportion of 
that powerful, destructive substance, nitro-glycerine. In com- 
bination with it are gun cotton, infusorial earth and the or- 
dinary components of gunpowder, and the peculiar properties 
it possesses are due to the especial manner in which the mix- 
ture is prepared. Analysis has now reached so high a pitch [of 
precision and accuracy, that the composition of any substance can 
be ascertained with a completeness that is only limited by the 
power of our faculties and the delicacies of our weights and 
measures. But the method of preparing and combining the different 
ingredients of a compound substance, or, in other words, the nature 
of its actual manufacture, is not ascertainable by the same means. 
What lithofracteur is, any analyst or chemist can determine with 
facility. How it is manufactured is both the secret and the pro- 
perty of the patentees. This destructive agent resembles in appear- 
ance a dark green paste of the consistency of putty, and in this 
respect scarcely accords with the idea that many would form of so 
terrible anexplosive. The chief object inview in its manufacture 
has been to remove the disadvantages of the other blasting powers. 
Numerous experiments in blasting in quarries and mines, in burst- 
ing large masses of iron, in working under water or breaking up 
ice, and, lastly, in warlike operations, prove that this has been 
successfully carried out. These experiments show that it is one 
of the most powerful, and also the least dangerous, of all known 
explosives ; as, in comparison with their specific gravities, it 
developes the greatest force in the smallest bulk, and can be carried, 
stored, and used without any need of morethanordinary caution. It 
can only be exploded by explosive bodies, percussion caps, red hot 
metals, sudden jheating tofa high temperature, or, under certain 
conditions, by a very heavy blow and concussion. If brought 
into contact with a flame or burning fuse it burns away like wet 
gunpowder. A great saving of time and labour is effected in 
using lithofracteur, as merely small boreholes and simple tamping 
are required, and, in many cases, no boring is necessary. The 
tamping only requires to be loose, and the best results are obtained 
by a thin pressed layer of moist clay, loam, turf, or sand. When 
no borehole is made the cartridge is laid either on the mass to be 
blasted or in any cleft or fissure, and the tamping asabove. The 
explosion is caused by means of purcussion caps which are fastened 
on to fuses. The open end of the cap is first attached by pincers 
to the fuse, the cap is then nearly entirely inserted into the powder 
and the fuse bound tight with string to the cartridge to prevent 
the cap slipping out of its place. In storing it care should be 
taken to keep it separate from otherexplosive materials, as well as 
from those liable to spont comb The temperature 
should not be under 55 deg. or above 300 deg. Fah. If it should 
become frozen it should either be placed in a warm room until it 
is again plastic, or in a suitable vessel put into a pail or bucket 
filled with hot water. The transport of lithofracteur is, in accord- 
ance with the provisions of the Nitro-glycerine Act, at present 
under the same restrictions as gunpowder and other easily exploded 
substances, although, as will be perceived hereafter, it cannot 
ignite spontaneously or be easily exploded, and even the concus- 
sion from a railway collision would not affect it. In Austria, the 
Government have been the first to perceive this difference and to 
greatly simplify the regulations for its transport and the tariff. 
It is supplied in cartridges of any required dimensions, and in 
larger packets, which are carefully packed in durable casks or 
cases. Proper caps and fuses, and also electrical igniting appara- 
tus, with all necessary instructions, can also be supplied. The 
following experiments, together with others that we personally 
witnessed, will show the action of this explosive under different 
circumstances, with its results. 

In the stone quarries at Heisterbach, near Kénigswinter, a 
block of about 130 cubic feet of very hard trachyte was cracked 
through and through in various directions by a 2 lb. cartridge of 
lithofracteur. This cartridge was inserted into a small bore 
hole 10in. deep and lin. broad made in the middle of the upper 
‘surface of the block, and then tamped with wet clay. At the 
well known works of Krupp at Essen, a block of cast steel 53in, 
long, 29in. broad, and 1¥in. thick, weighing 5 tons, was broken 
through the middle bya single discharge. The block was lying at 
an angle of about 45 deg. on one side on loose ground, and on the 
other on cast steel fragments, and was polished on the surface, 
The explosion followed, in the usual manner, by firing the per- 
cussion cap and fuse, and the result was the splitting of 
this tenacious block. Some time ago the directors of the 
Rhenish Railway applied to the commander of the pioneer 
battalion in Deutz to open up the ice which threatened to carry 
away the floating railway bridge at Griethausen. Lieutenant von 
Forster received instructions to remove the ice immediately, and 
the following is his report:—‘‘ On the occasion of the Rhine’s 
being blocked up with ice at Griethausen, blastings with litho- 
fracteur were undertaken, which were distinguished by their 
simple manipulation. Whilst gunpowder must be used in well 
tarred wooden cases, lithofracteur, as it comes from the factory 
in cartridges, can be hung for hours in the water without detri- 

ment, so that, apart from the far greater action of the litho- 
fracteur, a considerable saving of time and money is effected. 


as 








The ice consisted of several blocks 12in. thick, which had drifted 
one over another until it was 3ft. to 4ft. thick. Holes were 
bored in the ice and the cartridges hung on a string, which was 
just as long as the cartridges were to be under water. Above, 
the string was fastened to a piece of wood placed across the hole. 
It is of great importance to determine the proper distance of the 
cartridge from the ice, The thicker the ice and the weaker 
the charge, so much nearer to the ice must the latter be 
placed. ‘The charges were placed in holes of from Sin. to 30in. 
in diameter made in the ice, and the cartridges were hung about 
under the ice.” 

In Deutz the following experiment was carried out under the 
superintendence of the General Commanding the 7th Army Corps, 
and the Inspector-General of the Engineer Corps and of Fortresses: 
A cast iron anvil weighing 3 tons was broken up into eight pieces of 
from 5 to 10 cwt. by one charge each of 3lb, and 141b., which were 
placed in suitable boreholes, A block of cast iron weighing 24 
tons was blown into four large and sixty smaller pieces by a charge 
of 8 lb. placed on the over surface without any borehole, A slab 
of malleable boiler plate 5ft. long, 3ft. broad, and 4in. thick, was 
suspended in the water, and a cartridge containing 5 lb. was placed 
onit. The plate was broken through the middle and cracked in 
many places. Fifteen pounds of the lithofracteur were then buried 
7ft. deep in the ground, A hole 2ft. deep and 12ft. broad was 
made by the explosion, and in addition the ground was deeply 
cracked for upwards of 17ft. distance round from the middle of 
the hole. To prove its freedom from danger from fire or from con- 
cussion, a 1 lb, cartridge was lit by a Bickford fuse and another by 
a burning cigar; they burnt quietly away like pitch or wet gun- 
powder. At last an iron hollow projectile was filled with 1lb. of 
this explosive and fired from acannon. The shell went Sft. into 
the ground without bursting either in the cannon or in the ground. 
This experiment was repeated several times. As no such heavy 
concussion can occur in its transport by railway or wagon, and as 
lithofracteur is not more susceptible to, or dangerous in, fire than 
many other materials that are transported without trouble or 
hesitation, it must be contended than it can be carried in any way 
without any danger whatever. On the 18th of last June the com- 
missioners for experiments of the Guard Pioneers continued their 
trials, and the following is their report verbally:—‘‘ Explosion of 
defensive palisades by means of a canvas hose-pipe 20in. long, 4in. 
diameter, and charged with 151 1b. or lithofracteur. Results: The 
explosion followed instantaneously along the whole length of the 
hose, with a strong development of smoke and a very loud deto- 
nation, Twentyspiked palisades, with alltheshort palisade behind, 
were broken away on a level with the ground; the embankments 
behind the palisades totally destroyed and carried 10in, back like a 
glacis. The perfectly free and open space caused by this explosion 
was 22in. long. The spiked and short palisades were forced 
asunder and blown from 60 to 100 paces behind; while the ground 
on both sides of the palisades was thrown up like atrench. This 
trench was 10ft. broad and 2ft. 3in. deep. ‘The palisades were 14ft. 
high and 14in, thick, and fixed 4ft. deep in the earth.” 

In order tointroduce the new explosive into this country, a party 
were invited last week by the manufacturers and patentees to 
proceed to Shrewsbury, and to witness some experiments which 
were intended to be carried out in the neighbouring quarries, At 
10 a.m. on Monday last the following gentlemen assembled at the 
Great Western Paddington terminus, for their journey. The 
party included Herr Engels, the inventor of lithofracteur, and 
partner in the firm of Messrs, Krebs, of Cologne, who are the 
manufacturers of the material; Mr. Kirkman, from Cologne ; 
Mr. France, the proprietor of the quarries near Shrewsbury ; Cap- 
tain Harvey, RK.N., of marine torpedo celebrity; Captain 
McEvoy, of the London Ordnance Works ; Mr. Brown, of the che- 
mical department of Woolwich Arsenal; Mr. Cargill, C.E., Mr. 
Nursey, C.E., the engineer to Messrs. Krebs and Co. ; Mr. Faviell, 
Mr. Houlder, Mr. Comyn, Mr. Hockin, Mr. Savin, and others con- 
cerned in the results of the experiments. Several of the party 
had a strong interest in their success, as they are large mining 
and quarry proprietors themselves, With brief stoppages at Read- 
ing, Oxford, and Stratford, the express reached Shrewsbury at 
half-past two, and the party proceeded to take up their quarters at 
the Raven. After luncheon four or five gentlemen took train for 
Nantmawr, one of the quarry sites, with the view of marking out 
the position of the holes to be bored for the experiments of the 
succeeding day. This was done by one of the visitors and a large 
colliery proprietor, and some of the spots selected were calculated 
to test to the utmost the capabilities of the explosive. With re- 
spect to the holes, of which particulars will be given as we proceed, 
it may be remarked generally, that they were bored at different 
angles from the perpendicular, of various depths and diameters, 
placed at various parts of the rock surface, and fully calculated to 
answer their purpose. Some were bored in spots where ordinary 
gunpowder could not have been employed with any chance of suc- 
cess, Shortly after 9 a.m. on Tuesday a start was effected from 
the Abbey Station towards Nantmawr, and the business of the trip 
commenced. The quarry, which is of the carboniferous limestone 
formation, extends over an area of about thirty acres, and presents 
one of the finest working faces we have ever seen. The greatest 
height is 160ft. There are two kinds of stone contained in this 
height. The oneis adapted for fluxing iron, and the other is burnt 
in the proprietor’s own kilns for the production of lime. There are 
thirteen admirably constructed kilns for this purpose. The quarry 
is reached by a double-line tramway, laid with double-headed 
rails, weighing 75 lb, per yard, and worked by a wire rope on the 
principle of full trucks pulling up empty ones, The trucks weigh 
about a ton, and a half and hold four tons of stone. The tram- 
way has a length of 620 yards, and a gradient of lin 8. At the 
empty end fifteen or sixteen turnouts enable the wagons to be 
drawn close up to the face, and to be run back when loaded to the 
main line. 

While it will be admitted that all explosive compounds should 
possess the maximum effect within the minimum volume and 
weight, it will be equally conceded that the question of its free- 
dom from explosion when it is not intended to explode is quite as 
important. One of the first points to determine with lithofracteur 
was its behaviour under these conditions. A number of cartridges 
were accordingly placed in a cigar-box, a string tied round it, and 
the whole thrown from the top of the quarry without * ¢ result 
other than the shivering of the ton and the flattening out of so:ne of 
the cartridges. The compound was thus proved to be unaffected 
by a shock or concussion ot this description. The next step was to 
demonstrate that it would not explode by simple ignition. A 
lighted fusee applied to an ounce of it satisfied the party on this 
score, as the material merely fizzed away until it was all con- 
sumed, without any flame and scarcely any smoke, thus demon- 
strating that it is absolutely essential to explode it by means of a 
cap. One, of the peculiar properties, possessed by lithofrac- 
teur is the capability of exercising a great downward force, with- 
out the necessity of placing any weight on the charge to act as 
tamping. To exemplity this, one cartridge, which weighs when 
divested of its paper envelope exactly 1j 0z., was simply laid 
upon a stone containing about a cubic foot. After the explosion 
the stone was found to have had two large pieces split off from 
the top in the shape of a wedge, with the vertex at about the 
centre of the stone. Before proceeding to charge the holes bored 
in the rock itself, three preliminary experiments were made with 
charges put in holes bored in loose detached masses of rock. The 
first of these measured 3ft. Gin. X 3ft. X 2ft. Gin. The depth of 
the hole was 10in., and the diameter lin. Di i of the 
second: 4ft. X 3ft. * 2ft. Gin., and of the third, 4ft, x 2ft. Gin. x 
2ft. Gin. All the holes were lin. diameter. The depth of the 
second was Qin, and of the third 4jin. Two cartridges were used, 
except in the last instance, when half a one was put in, Water 
tamping was used in order to demonstrate that the explosion 
was not «affected by wet. In the last of these preliminary 
experiments a hole 9in. in depth would have been required, 
instead of 4}in,, if ordinary blasting powder had been employed, 
As it was, the depth of penetration of the explosive etfect 
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reached l5in. It may be remarked, once for all, to prevent 
needless repetition, that in every experiment the rock was 
rent and shattered in a manner that could never have been 
accomplished with blasting powder. Some of the experiments 
were of course more successful in the results produced than others, 
and these will be particularly described. The exact position of a 
blasting-hole is of quite as much importance as the material em- 

loyed. It has been remarked that in some cases, where the 

ring of a hole would be attended with the most advantageous 
results, it cannot be attempted with any hope of success so long 
as powder is to,be used as the explosive. To show that litho- 
fracteur is independent of this condition, a horizontal hole Lin. 
in fiameter and 3ft. 4in. in depth was bored in the face of the 
rock, and charged with 17°5 ounces of it. The explosion split and 
loosened the rock over an area of surface about 18ft. x 12ft., and 
the hole was enlarged to an aperture having dimensions equal to 
3ft. x 2ft. x lft. Gin. A couple more experiments followed, 
including a vertical and horizontal boring, and the results were 
considered by the competent judges present to be highly satisfac- 
tory. The next experiment was perhaps the most successful of 
the whole. A vertical hole was ee on a ledge in a position 
that was well adapted for bringing down the rock. Its diameter 
was l}in. and its depth 4ft. Gin. The charge was 17°5 ounces, and 
it was estimated that by the aid of crowbars the quantity of stone 
that could be separated and made available for transport amounted 
to twenty tons. This was considered by the cage 5 ata if 
not very scientific, are capital practical judges of blasts—as an 
extraordi result, 

We must reserve the conclusion of these experiments, which 
were @ontinued on the following morning at a different quarry, 


for out next number. 
(To be continued.) 





COMMITTEE OF THE HOUSE OF COMMONS ON 
PATENT LAW. 


THE committee held a second meeting to hear evidence on Thurs- 
day, May 4, Mr. Bernhard Samuelson in the chair. Lord Romilly, 
Master of the Rolls, was examined, and said that he had known 
more of the working of the patent law before the Amendment Act 
of 1852 than he had done since, his attention having been confined 
to the cases that had come before him judicially; with the other 
business of the department he did not interfere. He believed 
that patents had in some instances been very beneficial to the 
public, and had facilitated the introduction of improved processes 
that might probably have been long deferred without the patent 
protection. He believed that the general feeling of the public 
was in favour of patent right, but he did not participate in this 
feeling, which he thought erroneous, Patents had had very little 
to do, he thought (in answer to an hon. member), with material 
progress, or the march of civilisation. The ‘patent laws worked 
most unsatisfactorily, and were, he considered, incapable of 
amendment. He suggested the appointment of a special 
tribunal of thoroughly efficient men, who should examine 
and pronounce upon all applications for patents, and 
grant them according as they might think the inven- 
tion new and useful, or withhold them if the application was 
for what was trivial, worthless, injurious, or not new. The appli- 
cants whose petitions were rejected should have an appeal. In 
answer to a member, his lordship admitted that this power of 
appeal would, in many instances, lead toa double trial, and that 
it would beattended with the disadvantage that petitioners whocould 
not afford to appeal might lose their cause and valuable inventions 
might be lost to the public, As touching the reward of inventors 
his lordship cognate the ion that scientific men entitled to 
the designation had much higher aims in bringing out and per- 
fecting their inventions than pecuniary reward. Unless a satis- 
factory tribunal could be constituted for the conduct and control 
of patent business—and he confessed that this would be very diffi- 
cult—he would recommend that the patent laws should be alto- 
gether abolished. Lord Romilly was the only witness examined, 
and the committee again adjourned. 

Yesterday the Committee resumed their duties, Mr. Samuelson, 
M.P., a —_— Among the members of Parliament 

resent were Mr. Dillwyn, Mr. Orr Ewing, Mr. R. A. Macfie, 

fr. Pim, Mr. J. Howard, Mr. Cawley, Mr. Mellor, and Mr. 
Hinde-Palmer. The whole of the time was occupied in taking 
the deposition of Mr. J. Webster. 

Mr. J. Webster, Q.C., said that he had paid particular attention 
to the legislation, the granting, and ‘the trial of patents, and had 
prepared a case for the Committee of the House of Lords in 1851. 
Among other things that were done at that time, the opinions of 
500 go interested in patents were collected, and on these two 
of the bills of 1851 were founded ; the third bill was a compro- 
mise of these two; it passed the Commons but not the Lords, 
being lost for want of time. Actual legislation took place in 1852. 
Two bills were then introduced which were substantially the bill of 
1851, Lord Brougham being anxious to force the Government on in 
this matter. It passed the Lords in substantially the same shape in 
which ithad beenintroduced, butin committee important alterations 
were made. Among the essential features of the bill were the 
appointment of a commission ofjeight persons to examine patents; 
it also created.a property in inventions from the date of the filing 
of provisional specifications. Previously, although there was 
always protection when a patent was granted, there was no 
protection before that time, and this led to very objectionable 
pe gee The chief feature of the new bill was that 

+ gave protection from the time of the filing of the provisional 
specification, If the patent were refused the property in it lapsed 
at the end of the six months’ provisional protection. During the 
six months particulars about the invention could be published 
without prejudice. If anybody infringed a patent which the 
inventor did not proceed with the inventor could not proceed at 
law against the said person. When the patent is sealed it is dated 
six months back, whereas previously there was no protection 
whatever for the inventor during the six months. In a committee 
of the House of Commons the laws with reference to the commis- 
sioners were done away with, and gave the law officers of the 
Crown the option of calling in to their aid some experien 
scientific person or persons when deciding whether a patent should 
be granted; this was made permissive and not compulsory. 
Previously the law officer for the time being did not decide on 
the patents, but was a kind of court of appeal, the function of 
the commissioners being to report on the invention. It was 
n that the commissioners should be satisfied that the 
tent described the nature of the invention. There was no 
lebate, he believed, in committee upon the abolition of the good 
arrangement, but in committee persons interested in the old 
system reduced the new legislation as much as possible to that 
system ; perhaps the reasons for ing the alterations might be 
found in the minutes of the proceedings; he only judged the 
causes of the step by the results. The practical result of this 
legislation was that the granting of patents was left in 
the same state that it was before. Immediately after this legis- 
lation there was a great increase in the number of patents, one- 
half or three-quarters of which would probably have been stopped, 
with the consent of the licants, if the plan pro in the 
bill, but not made law, had boon carried out. He thought that 
the analogy between mental labour and labour of other kinds held 
good, although a difference has been attempted to be drawn be- 
t ween them by objectors to patents. All labouris but the embodi- 
ment of some idea in a material fo and to his mind the two 
kinds of labour he had just mentioned were identical; in no case 
is there the creation of any until it is embodied in some 
or m, and he could not see how any difference between the two 





kinds of labour could be drawn. He thought that the recognition 
-b law of property so created was to the publicadvantage. He 
thought that patents had added to our manufactures beyond 
everything for the cheaper production and increased consumption. 
Property in copyright does not add to the wealth of a nation, 
although it adds to the enjoyment of life. He had no doubt that 
patents granted under the present laws contribute to the national 
wealth as much as they would under any other system, although 
the present system is open to many objections; among other things 


it gives too much stimulus, and he thought that too many patents | 


were granted to applicants. It was tothe advantage of the public 
that there should be a patent system, and the objections to patents 
he thought to be of not much weight. Nine-tenths of the disad- 
vantages of patents might be abolished by legislation. Several 
associations, including the Law Amendment Society, have care- 
fully considered the whole subject, have pointed out what the 
disadvantages of the present system are, and have made several 
suggestions, The object of examining a specification is to see that 
the true nature of the invention is described therein, and on this 
point the law officer should be satisfied before he gives the 
necessary protection; afterwards, within six months the inventor 
to file a complete specification, and minutely describe how 

his invention is to be performed, going into minute details of a 
practical character. It is impossible thus minutely to describe 
an invention without seeing something of how the original idea 
can be carried out, For instance, the Bessemer process might be 
described briefly as an invention whereby jets of air are blown in 
a certain way into molten iron, but time is wanted by the 
inventor to perfect the means whereby this shall be done. The 
method of coiling and uncoiling a cable in the hold of a ship, by 
means of a cone, so as to prevent kinks, is another instance. The 
cone was the invention ; the means had to be decided afterwards. 
Some inventions consist wholly of means, or of combinations 
already known, and then a drawing of machinery is given in, but 
there is very little difference between the two kinds of patents. 
In the sewing machine, which was the subject of some liti- 
gation in which he had been professionally engaged, the real 
invention consists in driving all cams upon one shaft, and 
if it had been thus described the patent would have been 
a good one, but they simply gave in a drawing of machinery. 
Iu nearly all cases a clear line can be drawn as to what shall be in 
the provisional and final specifications, except where the invention 
consists of combinations of known elements. The invention of 
the machine printing press was at first a failure, because on 
account of the action of the inking roller there was alwaysa 
“*burr” of ink on the type and paper, and then they thought of 
setting the rollers obliquely and not at right angles to the moving 
type. A point of detail like this could not have been put in the 
rovisional specification unless the inventor had first made a per- 

ect machine; it was a piece of knowledge which practical ex- 
perience alone could give. The application of known means to 
new purposes, as in the sewing machine, is a subject for a patent, 
such, for example, as the application of a cam shaft to a purpose 
for which acam shaft had never been used before, because, prac- 
tically, it makes a new machine; the results were obtained before, 
but never in that way, the same things never having been driven 
together before. If the inventor had simply said, ‘‘ my invention 
consists in driving the parts of a sewing machine by means of a 
cam shaft,” he thought that would have been about enough to 
put in a provisional specification. Where everything depends 
upon the accuracy of adjustment of the parts, full de- 
tails cannot be put in the provisional specification, unless 
the machine is constructed beforehand, and unless the 
inventor be a capitalist, which is not usually the case, 
this cannot be done. He thought that nine-tenths of the 
patents for machines consisted of the transference of known 
things to new uses, and if patents of thatkind were eliminated 
the total number of patents would be reduced very much. The 
term of a patent is fourteen years ; the terms of copyrights of 
various kinds vary from one to about forty years. He saw no 
reason why there should not be a variation inthe length of the 
time for which —— aregranted. At present all patents are for 
fourteen years, but they may be cancelled at the end of three or 
seven years, should the patentee not pay the £50 due at the end of 
the three years, or the £100 due at the end of the seven years. 
Many patents lapse at the end of three years, anda great many 
more at the end of seven years, in consequence of the in- 
ventor not being able to pay the tax of £50 or £100, as 
well as in consequence of other causes. If patents were 
granted for different terms he thought a good practical 
plan would be to ee a tribunal of appeal as to the 
duration of any patent, for many of the patents now granted are 
merely for designs ; infact patents are often spoken of as designs, 
and some of these scarely deserved protection for fourteen years, 
as they are often really no inventions at all, and a shorter 
time would give adequate protection to the inventor or designer. 
Much that was said about patents being a burden to the 
public he thought to be a purely theoretical grievance, 
for he knew of no practical instance in which any proof had been 
given of bad effects. People talk of ‘‘ monopoly prices,” but the 
very theory and essence of an invention is that it reduces prices, 
and a monopoly is practically very much against the interests of 
the patentee. One of the essential principles of an invention is 
that it shall reduce the cost of manufacture. When those who 
make complaints about the injury which patents inflict upon the 
public are asked to give practical instances to prove their assertions, 
the facts are not forthcoming. The Permanent Way Company, 
by buying up patents, obtained what is called a monopoly, but the 
result is that they give atone price the best of everything which 
everybody has invented, so that, on the whole, good is done when 
many patents get into the hands of large capitalists. e chair- 
man here raised a laugh by remarking that the said capitalists 
might be described as ‘‘ benevelent despots.”) Mr. Webster con- 
tinued that the system of patents is better for the nation than 


that of working new inventions in secret; it is ible to 
keep some inventions secret, more especially those con- 
nected with chemistry, but as to any mechanical process in con- 


nection with which many workmen were constantly employed in 
closed rooms, such inventions could not long be kept secret. The 
patent rules made by the law officers if carried out, 
almost compel an inventor to file a complete specification at first. 
The result of this has been that provisional specifications 
have grown to a preposterous length. The invention of 
the cone in telegraph ships gives an example of the 
evils resulting from this, for the litigation on the 
subject all turned upon the circumstance that certain points of 
detail had not been included in the provisional specification ; the 
inventor had gone rather into details, and if he had simply said 
that his invention consisted in the use of a cone, and had left the 
practical details ti all that expensive litigation 
would not have taken place. An inventor ought not to be obliged 
to put means in a provisional specification, and the present 
rule is not —— the spirit of the Act, but beyond the 
words, Very often a- provisional specification does not properly 
— ng aa of an ~~ Pe the a 

ion people sai i anything,” an eir party said, 
“Let us have a complete ification in the first instance.” 
A medium course would ve been the true one. The 
law officers do not obtain a sufficient description of the nature 
of inventions in practice, they are not competent to deal 
with such subjects, they cannot give the requisite time, and they 
know nothing about mechanical details ; a law officer is the very 
worst person to discharge the duties for which he is appointed. 
The Act of 1852 made it optional whether they should call in 
scientific aid, but generally, he believed, they call in no such aid. 
Every application tor a patent should be examined by some one 
competent person who thoroughly understood the subject of the 
patent. He said ‘‘one” person, use sometimes it is the case 
that two inventions of the same kind are filed about the same time, 
and sometimes there are even three or four. All the applications 





on all subjects now go to one officer, but he cannot remember them, 
and if he had the assistance of one or two competent persons the 
work would be better done. If an invention has been patented 
before, the applicant for the patent should be informed of it ; a 
case is now proceeding against a patent agent because he did not 
inform the inventor that there was a previous provisional specifi- 
cation for the same thing. A provisional specification is now a 
secret thing for six months, and if an inventor B applies fora 
patent he ought to be informed that A is before him, but as 
matters now stand he learns nothing but the title of A’s inven- 
tion. This state of things does not depend upon the Act of Par- 
liament, for the Act is silent as to what should be done with re- 
spect to the publication of the original specification. The system 
of delaying publication for six months probably arose because it 
would give time to the inventor to secure his foreign patents. The 
fault of this system is that at present the public and the trade are 
kept in ignorance of the nature of the invention, and in 
the meantime a monopoly is granted. There have been 
instances in which one person has gained a knowledge of the pro- 
visionally protected invention of another, and has filed a complete 
patent, and got it sealed, whereby the first applicant has lost 
his rights, and this is a very great grievance. He thought that 
inventors making their first application should have protection, 
and perhaps it would be well if secrecy were kept for, say, four 
months; but before the patent is finally sealed the public should 
have the opportunity of opposing. At the present time, even when 
there is opposition, the law officers often will not let the opposer 
see the provisional specification; it is a matter of discretion, and 
the rules were made by the Patent Law Commissioners in 1851; 
the Master of the Rolls was one of the commissioners. He 
thought that opponents should have the opportunity, under some 
restrictions, of learning the nature of a patent while it is provi- 
sionally protected. In France there is no provisional protection, 
but a complete patent is filed at once. He thought that if persons 
interested could learn the nature of an invention before the patent 
was sealed it would very often be beneficial to the inventors them- 
selves, and lead to the filing of a much better complete specifica- 
tion. Capitalists would have more confidence in a patent granted 
under these conditions, and inventors, as a rule, want assistance 
It would not be well to permit litigation at this stage, but a 
patent should be —aaee if the inventor make out a reason- 
able case. Another rule which has been made against the 
spirit of the Act of Parliament is that the title of 
the invention must describe the whole nature and object 
of the invention. If this were carred out it would 
disclose the whole of the provisional specifications, and, as 
it is, the rule leads to all kinds of disputes. The British Asso- 
ciation and other learned societies have recommended that the 
profits of the Patent-office should be applied to the benefit of in- 
ventors, and that the terms of the Act should be carried out. An 
influential memorial also recommended the appointment of com- 
petent scientific advisers selected by the learned societies, Lord 
Romilly replied that the gentlemen nominated by the societies 
should be appointed, but that they would not be paid; the Royal 
Society then made no nomination at all, as the duties would have 
been very onerous, such as they could not well ask one of their 
number to undertake. As it was thought that the granting of 
patents should attract the attention of skilled persons, the Insti- 
tution of Mechanical Engineers nominated two gentlemen, but 
nobody was appointed. Mr. Grove, Q.C., had recommended that 
there should be a tribunal for the granting of patents and the trial 
of patent cases; he thought the latter suggestion to be an excellent 
one, for patent cases at present are nothing but a system of specu- 
lation on the ignorance of the judge and jury; a jury are often 
very ignorant, and the judge more ignorant than all of them. 
Somebody should be in the court to be a check upon the experts, 
and not interested in any way in the results, for scientific men 
have their bias, and cach party in a case selects men whose opinions 
best suitsthe case. Intheevidence of scientific men, aline should be 
drawn between matters of opinion and matters of fact, and in law 
a question on matters of opinion cannot be pressed. In practice 
matters of opinion creep in, these have superlative weight with the 
jury, and the man who is first heard is pretty sure to have the 
jury on his side; in fact, each party speculates on the ignorance of 
the jury. If there were no jury, and if there were a person on 
each side of the judge as competent as the experts who — evi- 
dence, the present system would very soon be stopped. There is 
a very large class of scientific cases which needs such a tribunal. 
Some inventions are for very little things and should not obtain 
atents for a very long term, such, for instance, as improvements 
in the shape of portmanteaus, and other little things which are not 
really inventions at all. One way of classing the length of time 
for which patents of any particular kind should be granted, would 
be to take the index of patents, and see what patents expired under 
the present system at the end of three, seven, or fourteen years; 
such a plan would give an idea of the best system of classification. 
Mr. Webster gave some further evidence, after which the pro- 
ceedings closed. He spoke in alow tone, and portions of his 
evidence were inaudible, except to those near the chairman. 





Tue BeLcran Inon TrapE.—The Belgian works are fairly pro- 
vided with current orders, and prices are firmly supported. 
Official returns for the first two months of this year show, how- 
ever, a great decline in the shipments of rails, 


Tue statement that M. Schneider intended to remove his iron- 
foundries from Creuzot to Stockton-on-Tees is incorrect. A large 
number of models and designs have been sent from Creuzot to 
foundries at Stockton-on-Tees, where it is intended to initiate a 
staff of workmen in the production of steel before commencing 
that branch of manufacture at the French establishment. 

THE CycLorps AND DevasTATION.—The report of the “*Com- 
mittee on Designs for Ships of War,” on the Cyclops and Devasta- 
tion, has just been made public. It has been too short a time in 
our hands to permit us to do more than state that the verdict of 
the committee is, in a moderate sense, favourable to the design of 
these ships. Extensive changes have, however, been pro 
the nature of which we shall probably deal with in an early im- 
pression. 


Tue Patent Laws.—Ata meeting of the London Association 
of Foremen Engineers and Draughtsmen, held at the City Terminus 
Hotel, Cannon-street, on Saturday evening, Mr. Joseph Newton 
(Royal Mint), President of the Association, in the chair, a paper 
on the “Patent Laws ” was read by Mr. W. Lloyd Wise. There was 
a large attendance, including several distinguished visitors, and 
the chairman mentioned having received a letter from Mr. 
John Hick, M.P., regretting his inability to attend, in consequence 
of a prior engagement for the anniversary dinner of the Artists’ 
General Benevolent Fund. Mr. Wise, in his paper, explained the 
existing practice relating to letters pas for inventions, and 
pvnn Hg certain alterations whereby the abuses which have 
brought the patent system, as hitherto administered, into disrepute 
might, in his opinion, be corrected. A very interesting discussion 
ensued, in which Mr. Galloway, Mr. Webster, Q.C., F.R.S., Mr. 
Olrick, M. Inst. M.E., Mr. Conisbee, Mr. Campin, Mr. Young, 
Assoc. I.N.A., Mr. Ronald, (Woolwich Arsenal), Mr. Briggs, and 


| others, took part, after which, the following resolutions having 


n duly moved and seconded, were put and carried:—1. That 
the recognition of property in inventions contributes most mate- 
rially to the me of the community, and that the abolition of 
such property would be most injurious to the industrial progress 
of the nation. 2. That the committee of the London Association 
of Foremen Engineers and Draughtsmen are hereby requested to 
consider the desirability of appointing a deputation, to wait upon 
the Chairman of the House of Commons Committee, to submit 
the foregoing resolution, and to give evidence thereon if necessary. 
The pr lings terminated with votes of thanks to Mr. Wise and 
the chairman. 
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BRIDGE OVER THE RIVER LEA, CARRYING THE MAINS OF THE CHARTERED GAS COMPANY. 
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In the months of February and March, 1870, we described very 
fully the works of the Chartered Gas Company at Beckton. We 
now place before our readers elevation and details of the fine 
bridge over the river Lea constructed to carry the great mains of 
the company. The clear span of the arch is 175ft., and the versed 
sine 13ft. The soffit of the arch is 21ft. above Trinity high-water 
mark. Fig. 1 is a general elevation, Fig. 2 a plan, Fig. 3 a section 
through the west abutment, Fig. 4 a section of the east abutment, 
Fig. 5 a section of the crown of the arch. The bridge consists of 
two wrought iron ribs 7ft. deep at the springing, and 6ft. deep in 
the centre ; they are placed 12ft. apart. In the interior of the 
bridge, and of course hidden from sight, are two wrought iron 
boxes, through which the gas passes. These tubes or boxes are 
carried on the transverse beams or joists. The connection between 
the gas mains and boxes is so clearly shown that further descrip- 
tion would be needless. Those who require further information 
respecting the works at Beckton, and the arrangements for carry- 
ing the gas to London, we must refer to the early portion of the 
20th volume of THE ENGINEER. 











WIRE MANUFACTURE IN MONMOUTHSHIRE. 

WirHin the last few years the manufacture of wire has become 
an industry of no inconsiderable importance in the county of 
Monmouth. Formerly this county, like its neighbour Glamor- 
ganshire, had to depend almost entirely upon the more rudimen- 
tary branches of the iron trade, such as the manufacture of rails 
and bars, there being scarcely one establishment in the county 


at which the articles turned out were in a more finished state | 


for the market. 

As already stated, the manufacture of wire is one of those 
industries which has only of late years given any considerable 
employment in the county. Messrs. Hill and Co., of Cwmbran, 
were the first to construct handsome and commodious works for 
the production of wire on anything like an extensive scale, and 
we have now to record that the Pontnewynydd Forge has been 
adapted to wire manufacturing purposes by Mr. W. T. Henley, 
of the Telegraph Works, North Woolwich. The Pontnewynydd 
Forge was some years ago in the hands of Messrs. Williams and 
Co., who were unsuccessful in carrying it on as ordinary iron- 
making establishment. It then was stopped for some years, and 
subsequently it was purchased by a limited company, who 
worked it for a short time chiefly in producing a superior class 
of bar iron. That enterprise again failed, and the next pur- 
chaser was Mr. W. T. Henley. Important rearrangements and 
improvements have been carried out at the forge under the 
direction of Mr. I. Riley, the manager, and the works are now 
among the most commodious and well-arranged in the district. 
Artistic new roofs, which remind one on a small scale of the 
architecture of the Crystal Palace, cover almost the entirety of 
the works, the entire length from tke railway to the western 
end of the establishment being about 500ft. 
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In the manufacture of wire rope the coiling machine _per- 
forms rather an important part, for if the coils are not arranged 
with regularity the wire is rendered more difficult of manipula- 
tion and more liable to breakage. Hitherto the coiling machines 
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have been worked chiefly by hand, and a very difficult task it 
has been to coil the wire sufficiently rapidly to complete the work 
before the iron became cold, Mr. E. Riley, the manager of this 
establishment, conceived the idea that there was room for con- 
siderable improvement in regard to the coiling process. There 
were important facts to show that the slowness of coiling by 
hand conduced to a considerable extent to the deterioration 














of the quality of the wire. Mr. Riley, therefore, determined 
on applying that almost universally-adopted motive-power — 
steam—to work the coiling machine, foreseeing that the one 
great advantage of using steam power would be to enable the 
men to keep pace with the rolls, and instead of—as often oc- 
curred—hundreds of feet 
of wire being distributed 
over the floor waiting to 
be coiled, to the danger 
of those around, the work 
could be accomplished 
with such expedition as 
to prevent any such 
accumulation of manu- 
factured wire. By the 
old mode of hand-coiling 
—the wire becoming 
almost cold before the 
process was accomplished 
— considerably greater 
strain was required in 
bending it, and  sub- 
sequently | innumerable 
small chinks were to be 
seen in the wire. This 
necessarily affected the 

FIG.8 quality of the wire, so 
that it could scarcely be of that uniform make so desirable, 
and, in fact, so indispensable for telegraphic purposes. All 
this is obviated by the application of steam power, few altera- 
tions only having to be made in the machine, and an engine of 
comparatively small horse-power is sufficient to work it. So 
complete is the arrangement that the coiling is performed with 
such rapidity as to keep pace with the rolls, the wire being 
immediately got upon the disc, which revolves with a velocity 
quite anticipating the operations in the other branches of the 
establishment. There are three sets of coiling pins, their dimen- 
sions respectively being 2ft. 2in., 1ft. 8in., and 1ft., so that the 
coils can be ar: to the size most convenient for shipment 
or otherwise. The pins are movable in the holes, of 
course. The saving effected by the process must be con- 
siderable; and as Mr. Riley has not patented the im- 
provement, it is one which will, no doubt, be extensively 
adopted by wire manufacturers generally. In order to illustrate 
the action of the machine, we annex cuts of the same showing 
three views. Fig. 1 represents side elevation ; Fig. 2 front ele- 
vation ; Fig. 3 plan; a, a, pedestals ; 4, b, bearings ; ¢, c, fast 
and loose pulleys; D, D, cviling disc with pins; ¢, brake 
drum, bolted to disc ; f, driving shaft; g, brake shaft, worked 
by treadle ; h, brake gear, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 
BERLIN. —Messrs. A. Asner and Co., 11, Untre den Linden. 
VIENNA.—Messrs. GERoLD and Co., Booksellers. 
a Diirzr, Bookseller. 
.—D. Jose ALcovER, Edit ni P. i = 
Industrial,” Preciados 49 y 1. ence satin Sen pores 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 





TO CORRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts; we 
must therefore request our to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

«" In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

Owing to the pressure of other matter on our space, we are com- 
pelled to hold over several letters which are now in type. 


Gorton.— Your question has been replied to long since. Write to the Oriental 
Bank, London, 

A. P.—The Colebrookdale Company used to make such things. 
editor of the Builder. ‘ 
W. P. B.—“ Laxton’s Price-book” is regarded as a good authority, but it 

gives all the prices too high, even for London. 

. W. B.—You will tind an article on the subject in THE ENGINEER for 
October 1st, 1869. Mr. Hawkshaw, of Great George-strect, Westminster, is 
the engineer. 

D. W. M‘D. (Windsor).—So far as we are aware the idea is novel ; the diffi- 
culty lies in obtaining an eficient pump for the purpose. We shall be glad 
to hear from you again. 

J. 5.—The brand to which you refer is simply a trademark; BB means 
“* best best ;” both irons are of very good quality. ‘* Hogg’s Guide to the 
Iron Trade” may unswer your purpose. - 

LittLe.— There is no patent for the principle involved in the block system; « 
principle is not a good subject for a patent. You can patent the method of 
sending siqnals, or the construction of semaphores, dc, but nothing more. 

W. anv F. (Rickmansworth).—We regret that we are unable to inform you. 

We suppose the names of the makers are on the crenes. We have not seen 

them ourselves. A line addressed to the station muster at Bedford would no 

doubt obtain the information you require. 

; y.— There is no such periodical in existence. The most recent practice 

in locomotive engineering is more fully represented in this journal than in 

any other with which we are acquainted. It is certain that in none other 
can working drawings of locomotive engines be found. Such a journal as 
you speak of would have, perforce, a very limited circulation. 

Nortu Wixp.— You are completely in error in assuming that the maximum 
torsional sirain on @ crank-shaft must occur at the point of cut-off. 
Suppose, for example, that steam is not cut off until jive-eighths of the 
stroke have been made; it should be obvious to you that the maximum 
strain was exerted at half-stroke, one-eighth of a stroke before the point of 
cut-off was reached. 


Write to the 
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GAS PUMPING ENGINES. 
(To the Editor of The Engineer.) 

Sir,—I would feel much obliged if any of your readers or subscribers, 
who have had experience in pumping water by means of a gas engine to 
work pump direct so as to dispense with hoiler, would kindly inform me 
if such engines are at work, and if such engines answer in practice ? 

May 4th, 1871. E. 


BLEACHING COPS. 
(To the Editor of The Engineer.) 

S1r,—Will any correspondent be so good as to inform us, through the 
medium of your paper, if it is possible to bleach cops throughoutso that the 
inside is bleached as well as the outside, and what kind of apparatus is 
used ? B. AND Co. 

Manchester. 





MEETINGS NEXT WEEK. 

Tue InstiTuTION oF Civit Encinrers.—Tuesday, May 16th, at 8 p.m. : 

. 9 | ecaame mes of Town Sewage,” by Mr. Arthur Jacob, B.A., Assoc. 
nst. C.E. 

CiviL AND Mecuanicat Enotneers’ Society. — Friday, 19th inst., at 
the Board-room, 4, Westminster-chambers : ‘‘On the Use and Selection 
of Stone for Engineering and Architectural Purposes,” by Mr. Arthur C. 
Pain, Hon. Treasurer. 

CremicaL Society.—Thursday, May 18th, at 8 pm.: “On a New 
Double Salt of Thallium,” by R. J. Friswell;” “On a New Benzolic 
Derivation,” by Dr. Armstrong. 





Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 lds. 6d. 
Yearly (including two double numbers) .. £1 9s. 0d. 

If eredit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o’clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ni The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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DEATH. 
On the 3rd of May, at 16, Hill-street, Edinburgh, Mr. Ropert Rircute’ 
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INDIAN ENGINEERS’ MEMORIAL. 


Tue civil members of the Engineer branch of the 
Public Works Department in India have in course of 
circulation for signature, if it be not already on the way 
home, a memorial to the Secretary of State, pointing out 
the disadvantages they at present labour under as regards 
the leave and pension rules applicable to their branch of 
the public service. This memorial, a full copy of which 
will be found on another page, cannot but secure general 
sympathy, for besides being couched in the most respect- 
ful terms, it clearly and briefly sets forth the grievances 
under which civil engineers under the Government in 
India now labour. We are happy to say that the fram- 
ing of this memorial—which we have long since been ex- 
pecting—has been entrusted to good hands, since we hail 
at one time reason to fear that a certain portion of the 
service interested were likely to be led into premature 
action on this subject, under the guidance of hot-headed 
enthusiasts, the result of which could not have failed to 
be detrimental, if not disastrous, to the prospects of the 
memorialists. The leading grievance under which 
the civil engineers of the Indian Public Works Depart- 
ment recently suffered was the inequality of their pay 
as compared with the salaries drawn by Royal En- 
gineers and other military officers in the department, 
holding the same positions. Under the influence of repeated 
remonstrances and representations this burden has been 





withdrawn, or at any rate, lessened to such an extent that 
it would have been unwise to have agitated any further at 
the present time on that subject. That civil engineers of 
experience have often to serve under military superiors in 
the Public Works Department, who are totally incom- 
petent for the duties imposed upon them by their posi- 
tion, is a fact only too well known, and one that requires 
correction, for few things can be more intolerable than 
for an intelligent assistant to have to serve under and 
obey the orders of an inefficient superior, and nothing 
could be more detrimental or opposed to the public good 
than the continuance in high positions, with large salaries, 
of such men as those who have recently rendered them- 
selves conspicuous as the chief responsible parties in con- 
nection with the failure of important public buildings at 
Allahabad, Gunnesh Khund, Dum-Dum, Port Biair, and 
elsewhere. For a time, however, this must of necessity be 
submitted to, but it is certainly intolerable that two men 
holding precisely similar positions in a department should 
havea most rigid and unfair line drawn between them 
as regards their respective claims to consideration 
for their past services, or even for opportunities to recruit 
their energies by periodical leave to England, merely be- 
cause one happens to be a military man and the other a 
civilian. If the Public Works Department were only now 
about to be formed, and it were considered desirable to 
introduce into it military as well as civil engineers, 
nothivg can be more certain than that both branches of 
the service would be considered to be entitled to equal 
privileges on all those points wherein invidious distinctions 
now prevail. At present no rules on these points exist 
for the Public Works Department, but whilst its military 
members fall within the scope of the military furlough and 
— rules, the civil engineers of the department are 
rought under the regulations of the Uncovenanted Ser- 
vice rules, which were framed for natives of India and 
Europeans holding very subordinate positions in the Go- 
vernment service, and are therefore totally inapplicable tothe 
circumstances of the members of an educated and highly- 
trained scientific profession, who were originally brought 
under those rules when its members were but few in 
number, and perhaps of doubtful position in the pro- 
fession, simply because there were at the time no other 
rules in existence to which they could be subjected, and 
their numbers were not sufficient to justify the prepara- 
tion of a new code for their especial benefit. The case 
is, however, vastly different now that out of a total num- 
ber of 734 officers, who constitute the engineer branch of 
the Public Works Department, 477 are European civil 
engineers. The necessity for maintaining a constant 
supply of civil engineers for India, and one which will 
most certainly lead to the strengthening of that element 
in the Public Works Department, has recently been most 
unequivocally recognised by the establishment of a civil 
engineering college in this country for the special purpose 
of training engineers for the Indian service. With the 
commencement of the construction of State railways the 
strength of the department must be considerably increased, 
and, as is pointed out by the memorialists, “a liberal con- 
sideration of their petition will not only bring a superior 
class of students to the college, and aid the design appa- 
rently had in view in organising such an institution, but 
will also tend to maintain the efficiency of the depart- 
ment.” 

One point, and that of no slight importance, appears to 
have been lost sight of in the present petition, and that is 
the extent of relief prayed for in the memorial. Now it 
is a well-known fact, that it is much easier to raise a large 
amount, either as taxes or subscriptions, in small sums than 
by other means. That is to say, people will rather give a 
little at a time frequently than a large amount once for all. 
Again, if a person begs you to give or lend him ten pounds, 
it is very certain that he will go away content if he only 
gets five. Now the weak point in this petition is that it 
asks for too much all at once, and it is to be feared that a 
portion only of the prayer will be complied with, in the 
expectation that the memorialists will be well satisfied at 
gaining a part only of what they seek to obtain. In our 
opinion the position of the civil engineers would have been 
strengthened had they only asked for one concession at a 
time, and presented four memorials with intervals of time 
between each, instead of including all in one memorial. 
The first memorial should have been devoted to the sub- 
ject of furlough rules, upon which point the Indian civil 
engineers possess an undoubtedly strong claim. From the 
nature of their duties, engineers in India are, perhaps, more 
exposed than officers of most other services to the in- 
fluences and effects of the climate, and civil engineers have 
quite as much claim for consideration on this account as 
their military companions. In the memorial also it 
is very fairly and justly urged that frequent opportunities 
should be afforded for civil engineers to render themselves 
familiar with the many and rapidly increasing professional 
improvements being made in Europe, which could not fail 
to conduce as much to the interests of Government as to 
their own welfare. Had such claims been set forth in a 
separate petition, and more fully dwelt upon than is possible 
when it only forms one item in a memorial, it is difficult 
to conceive how it could very well be refused, for it is 
a claim of such a nature that it must either be wholly con- 
ceded or wholly denied, but as a simple item only in a 
memorial praying for several concessions, it may possibly 
be passed “ whilst one or more of the other items are 
conceded wholly or in part—thrown as “ sops to Cerberus” 
rather than as generous concessions to well grounded 
claims, 

The subject of retirement and pensions might have been 
reserved fora second memorial, and very strong claims 
might have been advanced in its favour. It may be 
observed that each concession towards raising the position 
of civil engineers to an equality with that enjoyed by 
military officers of the department, greatly strengthens 
their claim for the abolition of all existing points of 
difference in their respective positions, which then become 
only more anomalous, and therefore less capable of being 
justified. The concession already granted in respect to pay 


only makes any difference in rules regulating pensions all | 





the more indefensible, for pensions are but deferred pay- 
ments of salary, and should, therefore, in the case under 
consideration, be adjusted by equitable rules, The question 
of furlough is one which, in a great measure, is supported 
by its own merits; but any difference in rules cling it 
becomes all the more indefensible when the two branches 
of the department are brought into harmony as regards 
pay, both present and deferred. The want of any order of 
precedence has long been keenly felt by civil engineers in 
India. This, it may be urged with some truth, is more of 
a sentimental than a real grievance. In India, however, 
where so much is thought by the natives of the country of 
this matter, the sentimental passes into the real, and it 
therefore becomes a just cause for a memorial; but, sup- 
posing the claims already considered to have been granted, 
there would be but little apparent difficulty in overcoming 
the conservatism in high official spheres so far as to ensure 
this prayer of the memorialists being granted. 

The third heading of the present memorial, namely, 
“That civil engineers appointed at once to the department 
with rank higher than that of a first grade assistant-engi- 
neer may be allowed three years in the computation for 
pension” seems reasonable, but, uévertheless, it is one with 
which the greater number of civil engineers have no per- 
sonal interest; and although its spirit will doubtless be 
heartily approved by them all, and commend itself for such 
support as they may be able to give it, we are of opinion 
that it should have formed the subject for a separate 
memorial, sigaed only by those who would be personally 
affected by its prayer, for we fear not only that its embodi- 
ment in a general memorial from the whole department 
will not add strength to the claim, but that it may actually 
prove detrimental to the other prayers combined in that 
memorial. 


THE BOARD OF ADMIRALTY. 


No efforts have been spared by the members of the 
press to persuade the nation that the administration of 
naval affairs is improperly carried out by the Board of 
Admiralty; and we confess that it is with small hope of 
being more successful than our contemporaries that we ad- 
dress ourselves to the subject for about the twentieth time. 
The press is unfortunately situated; acting on special in- 
formation obtained from sources of which the general 
public know little or nothing, it tells that public that the 
system under which our ships are planned, designed, 
victualled, manned, armed, and sent to sea is vicious ; that 
the national funds are wasted, and the naval supremacy of 
England possibly endangered, certainly imperfectly main- 
tained at an extravagant cost. But the public refuses to act 
on this information. John Bull grins and bears the evil, and 
seldom hints that in his opinion it is possible that any 
change for the better can be made in the conduct of Ad- 
miralty affairs. Now and then indeed we have a burst of 
virtuous indignation, a great deal of talking in Parliament, 
no small amount of leader and letter and pamphlet writing. 
The storm of adverse popular opinion rages round White- 
hall for a few days, and then dies out, not so much as a 
chimney pot of the Admiralty structure being displaced. 
Still there are those who rashly assert that the in- 
herent and necessary defects of existing Admiralty ar- 
rangements and Admiralty practice are so great that the 
board will be ultimately improved off the face of 
the earth. The energy of such men, aided by the 
loss of the Captain, and the absence of Mr. Childers 
at the moment when he was most wanted, set on foot not 
long since a vigorous effort to introduce alterations and 
changes for the better. Members of Parliament exerted 
themselves to some purpose, and, mirabile dictu, succeeded 
in obtaining the appointment of a committee to inquire 
into the working of the Board of Admiralty and pronounce 
an opinion thereon. The labours of the Committee ended 
as usual with the production of a Blue Book and a report, 
which now lie before us. The revelations of the witnesses 
examined are startling. The verdict of the Committee is 
conclusively condemnatory, and yet the chances are one 
hundred to one that no action whatever will be taken in the 
matter. The Committee and the Blue Book will be alike 
forgotten in a few weeks ; and if the Goverument succeed, 
as they will, in getting through the next debate on the 
navy estimates, Mr. Goschen and his fellow Lords may go 
on their way rejoicing, and barring the occurrence of another 
great calamity, such as was the foundering of the Captain, 
Whitehall will be none the worse for the heavy gales which 
have beat on it during the winter of 1870-71. Only those 
who are aware, as we are, of the supernatural inertia of 
the Board as regards external influences, will, after the 
perusal of the evidence taken before the Duke of Somerset’s 
Committee, believe it to be possible that the present 
system need not undergo extensive alterations ; yet we 
hold it to be all but certain that the labours of the Com- 
mittee will result in no practical immediate good what- 
ever, and that the only benefit to be derived from them 
will consist in the information that the evidence taken will 
supply to those hitherto little acquainted with the details 
of Admiralty practice, such information perhaps being 
destined to prove useful at another time. Let us hope so 
at least. 

The members of the Committee— Lord Privy Seal, 
Duke of Somerset, Earl of Derby, Earl of Malmesbury, 
Earl Grey, Earl of Camperdown, and Lords Eliot, Auck- 
land,Belper, Lyveden, and Houghton—met for the first time 
on the 6th of March, 1871. Three days were spent in ex- 
amining Mr. Vernon Lushington, Mr. W. Baxter, Admiral 
Sir 8. C. Dacres, Admiral Sir Spencer Robinson, Admiral 
Sir Frederick Grey, Sir John Briggs, Mr. Bristow, Admiral 
Eden, Captain Lord John Hay, Dr. Armstrong, Captain 
Willes, and Mr. Rowsell. We have no intention of repro- 
ducing any portion of the evidence given by those gentle- 
men at length. It will suffice for all practical purposes to 
explain what it amounts to. It has been very fairly di- 
gested in the report of the Committee. This report first 
shortly describes the mode of conducting business at the 
Admiralty which remained in force from 1832 until Mr. 
Childers took office in 1869, and then proceeds to explain 
the nature of the changes introduced - Mr. Childers, It 
appears that up to 1869 the Board of Admiralty consisted 
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of the ‘First Lord of the Admiralty, four naval lords, 
and a civil lord. There were also two secretaries— 
the first parliamentary, the second permanent. Theautho- 
rity of the First Lord was supreme. Ue had the general 
direction and supervision of the departments, with the 
responsibility inseparable from such a position. The 
duties of the other five lords were assigned to them by 
their chief and fixed by a minute of the board. The First 
Naval Lord was the coafidential adviser of the First Lord in 
all naval matters. The Board met sometimes daily, and 
always frequently in every week, when all important 
business was discussed and settled by the whole Board. 
The civil departments of the naval service were placed 
in the hands of a Controller of the Navy, an Accountant 
General, a Storekeeper General, a Controller of Victualling, 
and a Director-General of the Medical Department. These 
departments were placed under the care of a Superiutendent 
Lord, who was the channel of communication between 
them and the Board. It was objected to this arrangement 
that there was a want of unity and a difficulty in fixing 
responsibility, which were extremely objectionable, and 
there can be no question that the objection is thoroughly 
well founded. Yet it is certain that the theory of the 
system on which the Board of Admiralty carried on its 
operations was sound. Each man could confine his 
attention to his own department, and frequent oppor- 
tunity for conference was afforded. A fatal detect, 
however, lay in the fact that it was possible to shirk 
all responsibility ; but the bandying about of this 
same responsibility naturally enough led to unseemly 
squabbling, and the almost complete demoralisation of 
the whole system. The defects of the arrangement were very 
graphically put by Sir Spencer Robinson, Ex-Controller of 
the Navy, one of the witnesses examined. The manage- 
ment of the dockyards, instead of being invested in one re- 
sponsible head, was really vested in the Board of Admiralty 
as a whole, in the Senior Naval Lord, in one or two 
junior lords, in the Controller of the Navy, in the 
Storekeeper-General, and in some respects in the Secre- 
tary of the Admiralty. It was not at all necessary that 
these gentlemen should communicate with each other. 
There was, in a word, a complete lack of unity of purpose 
or method in the managementof our dockyards, We must 
refer our readers who wish to pursue this part of the subject 
further to the Blue Book itself. It would occupy more space 
than we could spare to ‘letail the extraordinary absurdities 
that followed on this; , stem of conducting business. One 
instance must suflice. In every private shipbuilding yard 
there is a manager who has sole control and sole responsi- 
bility. All orders from his employers pass through him. 
He is the mouthpiece and the sole agent so far of the 
firm of which he mayor may not bea member. Only 
under such a system’ would it be possible for private 
firms, who cannot afford to make mistakes, to carry on 
business, but in the national dockyards there are no 
managers, there are superintendents, Let us quote here 
what Sir Spencer Robinson said about these superinten- 
dents, 

The very title of the officer shows the vicious and faulty arrange- 
ment of the whole administration. He is called a superintendent, 
he ought to be a manager. For what is he responsible? He is 
only the vehicle through which orders pass to the several heads 
of departments. If a work which ought to have been done for 
£10,000 cost £16,000, he is not called on to account for this excess; 
he has no responsibility on account of it. When a question is 
asked, he directs the master shipwright to reply. If wood or 
iron, or any materia! required for the works in his dockyard, are 
not forthcoming, and the service is delayed, and rendered more 
costly thereby, he is not responsible ; he turns to the storekeeper, 
and transmits that officer’s replies to any question that may be 
asked, Jf accounts are not accurately rendered, if undue delay 
takes place in preparing them, he is not responsible ; he transmits 
the complaint or the censure, or the explanation, to the auditor or 
accountant. The orders and letters addressed to him say, in 
terms, you are to direct the oflicers; you are to call upon the 
officers ; you are to inform the officers. There is no distinct and 
direct responsibility for anything, either done or left undone, 
upon him so long as he duly transmits the memoranda from the 
Admiralty, the Lords, the Secretary, the Controller, the Storekeeper- 
General, and the Accountant-General, he has no personal and in- 
dividual responsibility to the board of management as a whole, or 
to its numerous component parts, for bad work, for waste of 
money, for unthrift, for loss of time, or general negligence. Ue 
is equally without complete control over those through whose in- 
strumentality he professes to work; he cannot promote, he can- 
not dismiss, he is checked by antiquated instructions ; the store- 
keeper and accountant being under very distinct and definite 
instructions and responsibilities, are not as accountable to him in 
all respects as is desirable. The police is an independent body. 
He is in many matters subordinate to another naval officer, who 
commands at the port where his dockyard is situated, and he has 
to get the orders which emanate from «wl the management executed 
as best he may. ‘The pay and promotion of workmen and all the 
regulations concerning them are taken out of his hands. He is 
distinctly a superintendent, and what is wanted is a manager. Is 
it wonderful that, with such an organisation, the working of the 
dockyards is not satisfactory? If there were not waste, if there 
were not mismanagement, it would be a miracle; and it speaks 
highly for the zeal and character of all who are employed in the 
Government establishments that under so faulty a system so 
much work is so well performed, All that has been said, and 
much more, on the want of individual responsibility of the super- 
intendent to the supreme authority, is true with respect to the 
Controller, and fm em with equal or greater force to his want of 
direct control over those who ought to be his instruments. 

All the evidence practically goes to show that the great 
defect of the old system was the total absence of the power 
of localising responsibility, and the enormous facility which 
existed for the introduction of “red tape” in the attempt 
to pass from one to another any morsel of responsibility 
which might be thought to attach to the individual; while 
the absence of definition as to the powers of each official 
led to continual bickering and displays of ill-feeling, 
to say nothing of such absurd blunders as the ordering 
twice over of stores by independent lords, or the appoint- 
ment of a given ship to two different stations in opposite 
quarters of the globe at the same time. Still there are, as 
we have already said, not a few good points about the theory 
of the old system, and this is especially apparent in the 
facilities which it provided for consultation. 

When Mr. Childers came into office he, metaphorically 
speaking, turned the Admiralty upside down. In this 
work he seems to have been cordially assisted by Mr. 
Baxter. It appears that Mr, Childers very soon became 





possessed with the idea that he was the Board of Admi- 
ralty, and as a result he, as far as possible, dispensed with 
the assistance of his colleagues and limited their power. 


Thisis what he did :—The position and responsibility of | 
The | 


the First Lord of the Admiralty remained as before. 
First Naval Lord was declared to be responsible to the 
First Lord of the Admiralty for so much of the business 
as relates to the personne! of the navy, and for the move- 
ment and condition of the fleet. The Junior Naval Lord 
was to assist the First Naval;Lord in this division of the 
business. The Controller of the Navy, instead of being a 
principal officer, was made a member of the board, as third 
Lord. He was to be responsible to the First Lord of the 
Admiralty for the administration of so much of the busi- 
ness as relates to the matériel of the navy, to the building 
and repairing of ships, to guns, and to naval stores. The 
Fourth Naval Lord was to be dispensed with. The Par- 
liamentary Secretary no longer performed the duties 
formerly performed by this officer, but was to be respon- 
sible to the First Lord of the Admiralty for the finance of 
the department. ‘CheCivil Lord wastoactasassistant tothe 
Secretary. The Permanent Secretary is charged with the 
exclusive management of the secretariat, under the direc- 
tions of the First Lord of the Admiralty. His position 
is necessarily moditied by the new system of transacting the 
business of the department. He is no longer acquainted 
with the daily current of affairs, and consequently, when- 
ever a First Lord may be newly appointed, there will be 
no officer of the department conversant with the whole 
course of official business to whom the First Lord can 
apply for information. This alteration in the Board of 
Admiralty was followed by a remodelling of the civil de- 
partments. Three out of the five principal officers were 
dispensed with, The Controller of the Navy ceased to be 
a principal officer. ‘The Storekeeper-General and the Con- 
troller of Victualling were abolished. The duties of the 
Accountant General and of the Director-General of the 
Medical Department were also modified. 

Now it so happens that the Board of Admiralty is con- 
stituted under a certain document termed a patent, injwhich 
the position of the various Lords, &c., is very clearly laid 
down. But Mr. Childers cared nothing for this patent, 
and it is by no means certain that the changes he intro- 
duced were in any legal sense justifiable. Mr. Baxter, 
indeed, appears to have carried things with a very high 
hand. On reading his evidence we are disposed to think 
that he considers himself not only superior to the First 
Lord, but superior to the English Constitution, and the 
English law. Here are his own words. Being asked if he was 
aware that “ these alterations ”—just detailed—“ entirely 
set aside the patent under which the Admiralty was con- 
stituted,” he replied with an cxsouctunce, bordering very 
closely on official insolence, “I am totally iguorant of all 
matters about patents and law; it is very likely, I dare say, 
that I have broken through many rules since 1 have been 
there. I know that I have done many things which were 
considered highly irregular by oflicers of the Admiralty.” 
Being asked a little while after if he thought the new 
system answered well, he replied, “I think that it works 
admirably. I find that I have now very little todo, I 
believe that I am the best paid and the least hard-worked 
officer in the Government.” Mr. Baxter is a happy 
man; but we question if, under the circumstances, his 
opinion as to the merits of the new system deserve 
to be ,estimated at the value of the smallest coin circu- 
lating in her Majesty’s realm. We can fancy Mr. Baxter 
saying to:himself, “ What on earth is all this bother about? 
What’s wrong with the system? Nothing can be wrong. I 
am splendidly paid, and 1 have next to nothing to do. ‘he 
system is first-rate in every respect.” Unfortunately for Mr. 
Baxter the general opinion seems to be that the system is 
not worth perpetuating, notwithstanding the satisfaction 
with which the Secretary to the Board of Admiralty can 
speak of it. 

We have repeatedly enforced the necessity of making 
changes in the administration of naval affairs, but we can- 
not hold for a moment that those introduced by Mr. 
Childers supplied what was wanted. The weight of 
evidence before us is all the other way. It is true that 
certain economies have been effected; but it is not 
less true that Mr. Childers succeeded in offending 
almost every person with whom he came in contact, 
As a result, ;we have an Admiralty practically speak- 
ing without a Controller or a Chief Constructor, and 
a First Lord who, having first taken all the business into 
his own hands, then breaks down and is compelled to 
leave the country at a moment) when England is hovering 
on the verge of war. ‘To show how fully Mr. Childers dis- 
pensed with the assistance of his colleagues, it will suffice to 
state that while, in 1866, the Board of Admiralty met for 
the discussion fof its affairs on no fewer than 249 days, it 
met on but 33 days in 1870, The condemnation of 
Mr. Childers’ system by the committee is not more 
sweeping than it is justified “and justifiable. We can 
find space for but a single quotation, with which 
we shall close this article. As regards the great question 
of all-responsibility, it appears that there is no improvement 
whatever. Speaking of the Captain and the Raleigh, for 
example, the Committee say :— 

“Mr. Childers, being himself nominally responsible for 
sending this vessel to sea, constituted himself a judge of 
the case, and exempting himself from all blame, distri- 
buted censure amongst a number of persons, while he 
sie the chief weight on the Controller, who had been 

y a former board specially released from this responsibility. 
So again as to the responsibility of the other lords. 
The, division of the personnel and matériel appears, on 
a superficial view, to be precise, and easily understood. 
Yet when a question arose respecting the building of a new 
class of frigate, Sir Sydney Dacres said that he considered 
this a question for himself rather than for the Lord of the 
Admiralty who was Controller of the Navy. Admiral 
Dacres thought that the fancies of the Controller were not 
to be considered. This view, it will be observed, agrees 
with the previous system, where the Controller was con- 
sulted, but where the Board decided ; such an interference 
is not in accordance with a system where the personnel 


and the matériel are strictly separated. The same diffi- 
| culty will here arise as was noticed under former boards. 
| It will not be easy to ascertain who is responsible for 
| the construction of this small frigate. The Controller 
cannot fairly be held responsible for a vessel to which he 
objected, and which he says was finally decided on in his 
absence.” 
Weshall not pursue the subject further just now. We 
make no apology to our readers for having dealt with a 
comparatively dry subject at such length; we are all tax- 
pees and we are all interested in the maintenance of Eng- 
and’s ships in the highest possible state of efficiency at 
the lowest possible rate. That the Admiralty as Mr. 
Childers has left it, is not calculated to maimtain our 
navy in an efficient condition at any outlay, is evident, It 
remains to be seen what action Parliament will take in the 
mutter. The members of the House of Commons can no 
longer plead ignorance. In the words of the Committee, 
“The responsibility of administering the affairs of the navy 
must rest on her Majesty’s Ministers. They must decide 
upon the system under which the Admiralty shall in futnre 
be conducted.” The information obtained by the Committee 
may, it is hoped, afford some assistance towards a right de- 
cision on a question intimately connected with the mari- 
time power of the realm. 








PRIVATE BILLS OF THE SESSION. 


Tue last week has been characterised by great activity in the 
corridors and the Committee-rooms. On almost any morning in 
the week, Saturday excepted, a visitor could scarcely fail to be in- 
terested by the activity, promptitude,and zeal displayed by parties 
in the various causes. From nine o’clock Westminster Hall is de- 
serted and silence reigns in the vast space. At ten the law 
courts open, and before that hour there is usually considerable 
bustle. With these, however, we have no concern. Passing 
upstairs to the Committee-rooms it may be found that the 
Lords’ Committees commence bhusiness—inverting the order, one 
might think—an hour earlier than the Commons, that is, at eleven 
o'clock. At this hour, however—eleven— business has also com- 
menced in the Commons, although not in the Committee-rooms. 
The “leaders” have not as yet put in appearances, but wigs and 
gowns are moderately plentiful. Only one room is occupied of 
the long range, but that is crowded, and the proceedings are very in- 
teresting. In Parliament-street, Great George-street, and the close 
vicinity of the Houses of Parliament, a frequenter of the Com- 
mittee-rooms is likely to meet many gentlemen whose faces are 
perfectly familiar to him, but he has to rack his brain to find 
out who they are. With an effort he gets at it—the sedate old 
man who looks so like a country parson is one of the leading 
parliamentary co unsel, and the smart young fellow who will soon 
be a Q.C., is a“ junior” that always acquits himself admirably. 
The walking dress gives the learned gentlemen a very different 
appearance to that they present in Committee. 

But ascending to the Commons’ Committee-rooms of the 
House, say at eleven o'clock, or a little later, what do we expect 
to find? Mr. Dodson, Chairman of Committees, Mr. Rickards, 
Speaker’s counsel, and, it may be, Mr. Adair, sitting as a court 
to consider questions of locus standi; and a most efficient court 
they are, although small in number. On the occasion of our 
last visit we noticed that there was a very large attendance of 
professional gentlemen present interested in the bils in ques- 
tion. There were plenty of barristers, but a larger number of 
parliamentary agents present, and professional gentlemen of 
other classes. When we entered the room the redoubtable Sir 
Joseph Heron, Town Clerk of Manchester, was finishing a power- 
ful address, in which he claimed for the city of Manchester a 
locus standi in the matter of a certain Lancashire and 
Yorkshire Bill with which the city of Manchester has very little 
to do. Sir Joseph is a great man in the Committee-roome. 
Yesterday he was the self-possessed witness for the Aberdeen Cor- 
poration in the matter of gas works and gas supply ; to-day he 
is the eloquent advocate for his clients. He concluded the 
address to which I have been referring:—“ Having stated my 
case, I will accept the decision of the honourable court with gra- 
titude or with resignation, as occasion may require.” Very 
pretty. Unfortunately, resignation was the exercise called for, 
the locus standi of Sir Joseph and his clients being rejected. 

But we must hasten on to the Committee-rooms in the cor- 
ridor which leads to room No.1. Waiting for a few minutes 
in the hall opposite the top of the stairs-landing, an interesting 
scene presents itself. ‘The clock-dial faces us. From 11.55 till 
12.15 the stream is dense and incessant. Barristers, Q. C.’s., and 
juniors ; barristers’ messengers, their men Friday, with the red 
bags full of bills, books, briefs, and papers ; engineers, railway 
managers—one of them, by the way, an excellent energetic man, 
that might have been picked out or described any time in the 
last six years by his chequered neck-tie ; witnesses from all parts 
of the United Kingdom, and a crowd of railway officials and 
others, all interested, it would seem, in the proceedings. Twelve 
o'clock has gone, five, ten minutes have elapsed, and yet the 
well-known Chairmen of Committees have not arrived. Ah, 
here they come ! one after another in hot haste, and not much 
to be blamed, although slightly behind time, seeing that last 
night was one of the great Budget debates, and the House sat till 
well into the morning. One fine fellow, chairman of a very 
important Committee, gives a messenger half-a-crown to pay his 
cabman, who waits, but gives such an indistinct, or rather imper- 
fectly understood description of the locality at which cabby was 
left, that we suspect rows and unpleasantness. But we forbear 
further remark ; the heavily-laden train, as it might have seemed, 
has discharged its load, and we may now see what is going on 
in the Committee-rooms, 

Last week we referred at some length to the case of the 
Edinburgh and District Water Bill, in Group E. We are still 
unable to report the finding of the Committee in this case, which 
has occupied another week. The opponents, rate-payers, and 
mill-owners are now having their innings, and the case wi 
probably run into next week. The opposition have called 
amongst other witnesses, Mr. Glaisher, of balloon celebrity, 
and Dr. Letheby, Officer of Health for the City of London. Mr. 
Glaisher’s evidence related chiefly to the rainfall on the Pentland 
Hills and their geological formation. He was rather posed by an 
Edinburgh advocate as to the heather growing districts of 
the Pentlands. 

The great cause of the Coalowners’ Associated London Rail- 
way continues to occupy the attention of Sir Hedworth William- 
son’s Committee, Group 6. The promoters took nearly a fortnight 
to state their case, which they did state very strongly—we should 
say invulnerably. ‘The opposition are now in, and in our next 


we may be able to state the result of the contest, and to give a 
few extracts from the evidence. 

In the New Group 8, the North British, Arbroath, and 
Montrose Railway Bill has been passed, and the North British 
Railway Bill has been proceeded with and adjourned, 
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LATEST SCIENTIFIC RESEARCHES IN THE 
MEDITERRANEAN.* 


By Wii11aM B. Carpenter, M.D., F.R.S. 


TuE objects of the Porcupine expedition of 1870 were: (1) to 
continue southwards the physical and biological exploration of the 
deep sea, from the northern extremity of the Bay of Biscay, at 
which it had terminated in 1869, to the Strait of Gibraltar ; (2) to 
prosecute similar inquiries in the western basin of the Medi- 
terranean between the Strait of Gibraltar and Malta; and (3) to 
determine whether an outward under-current does or does not 
exist in the Strait, carrying back Mediterranean water into the 
Atlantic. 

These objects were on the whole satisfactorily attained ; the 
only part as to which there was any want of success being the ex- 
ploration of the Bay of Biscay, which was prevented by unfavour- 
able weather. The dredgings and temperature soundings on the 
Atlantic coast of Spain and Portugal gave results of very great 
interest ; while the remarkable contrast to these results afforded 
by the peculiar temperature-phonomena of the Mediterranean, 
and by the comparative sterility of its depths, proves of unexpected 
value in the elucidation of questions of high importance to the 
physical geographer and the geologist. The existence of an out- 
ward under-current in the Strait of Gibraltar has now been placed 
beyond all doubt ; and the determination of the physical cause by 
which the inward surface-current and the outward under-current 
are alike sustained has a direct bearing on a much larger question 
—that of general oceanic circulation. 

The Mediterranean Sea consists of two distinct basins, which 
would be entirely separated from each other by an elevation of the 
bottom to the amount of about 300 fathoms; for this would es- 
tablish a continuity of land between Italy, Sicily, and the northern 
coast of Africa ; whereby the eastern basin, which extends from 
Malta to the Levant, would be cut off from the western basin, 
which extends from Malta to Gibraltar. A yet smaller elevation 
than this would completely cut off the western basin from the 
Atlantic ; for although the narrower part of the Strait of Gibraltar, 
near its eastern extremity, has a depth exceeding 500 fathoms, 
there is a gradual shallowing, with increase of width towards its 
western extremity ; so that where it opens out between Capes 
Trafalgar and Spartel, a considerable part of it bas a depth of less 
than 100 fathoms, whilst its deepest channel doest not exceed 200 
fathoms, The bottom slopes westwards, or towards the Atlantic, 
from this summit-ridge ; which thus constitutes a kind of marine 
“watershed” between the Atlantic and the Mediterranean. 
The depth of the western basin approaches 1500 fathoms over a 
considerable part of its area ; sometimes exceeding that amount ; 
whilst that of the eastern basin approaches 2000 fathoms in many 
parts, and reaches 2150. Thus such an elevation of the whole area 
as would convert the Mediterranean into two ‘‘ self-contained” 
lakes, whilst somewhat contracting their surface, would leave their 
depth comparatively little diminished. 

The effect of the ridge at the western extremity of the Strait 
of Gibraltar is to cut off all direct communication between the 
deeper water of the Mediterranean and that of the Atlantic, whilst 
allowing a communication between their surface-waters; but, as 
will be presently shown, this limited interchange between Atlantic 
and Mediterranean water affects the constitution of the latter to a 
depth considerably greater than that of the channel of communi- 
cation between them. 

Density.—The first point of difference between the water of the 
Mediterranean and that of the Atlantic is in regard to their re- 
spective proportions of salt. In the course of this expedition 
numerous samples of Mediterranean water were collected from 
various points of the surface, and from various depths, ranging 
downwards to 1743 fathoms. These samples were almost entirely 
obtained from the western basin; but the deepest sample was 
taken from the eastern basin, about sixty miles beyond Malta. 
The specific gravity of each was determined at the time by hydro- 
meters specially constructed for the purpose, and specimens of the 
most remarkable were brought home for verification with the 
balance. The proportion of chlorine in each sample was deter- 
mined by volumetric analysis, which can be readily carried on 
aboard ship ; and from this the entire proportion of salt may be 
estimated with considerable exactness, e physical and chemical 
method of ascertaining the density of each sample gave results 
which generally accorded very closely. Similar determinations 
had been previously made in regard to samples of water taken in 
the Atlantic, both from the surface and from various depths down 
to 1095 fathoms, during the voyage of the Porcupine from Fal- 
mouth to Lisbon. A comparison of these results leaves no doubt 
that there is an excess of salinity inithe water of the Mediter- 
ranean above that of the Atlantic, but that this excess is kept 
within very narrow limits. The range of specific gravity in 
Atlantic water was from a maximum of 1°0269 to a minimum of 
1°0261 ; the mean of all the observations being 1°0265. The 
maximum occurred in surface-water, the minimum of bottom- 
water. The proportion of chlorine was determined by volumetric 
analysis in thirty-four samples. Of these twelve samples were of 
surface-water, twelve of bottom water from various depths down 
to 1095 fathoms, and ten of intermediate water. The results are 
expressed in grammes per 1000 cubic centimetres of water :— 


Surfuce-water. Intermediate water. Bottom-water. 


Average oo «2 oo 1904 .. oo oo 10°85 .. oc oo 19°75 
Maximum 20°19 1. oe oo 1094 oe oo oe 1998 
Minimum... «2 oc 10°81 «e «.. oc 19°70 «i oo oo 19°66 


It appears from these results that there is a slight excess of 
salinity in the surface-water of the Atlantic, as had been previously 
observed by Forchhammer ; the excess, however, being so small as 
not to neutralise the excess of density which the deeper water 
derives from its lower temperature and from the pressure of the 
superincumbent column. Five determinations of the chlorine con- 
tained in samples taken at the same spot from the surface, aud 
from 10, 25, 50, and 100 fathoms, gave the following results :— 


Surface -- eo 209013 50 fathoms .. 19900 
10fathoms .. .. 19909 D.-@ 0 « OS 
2% » eo oo 19°909 


A comparison of these seems to indicate that the excess of salinity, 
being limited to a mere superficial film, is entirely due to evapora- 
tion ; and the reason why this more concentrated film does not 
sink, as it does in the Mediterranean, seems to be that its excess 
of salinity is so small, that even at the depth of 10 fathoms its 
effect on specific gravity is neutralised by the greater density 
arising from reduction of temperature. The range of specific 
gravity in proper Mediterranean water (excluding samples taken 
where the influence of the Atlantic inflow was perceptible) was 
from a maximum of 10292 to a minimum of 1°0268. But there 
was here so marked a difference in the salinity between surface. 
water and bottom-water, as indicated alike by specific gravity and 

chlerine determinations, that the results of the two series of 
observations need to be presented separately : — 

Surface-water. 
Sp. gr. Chlorine. 


Bottom-water. 
Sp. gr. Chlorine. 


Average .. .. 126078 2°87 1. oe o 10285 ©2188 
Maximum .. 1°0284 21°32 .2 .. oc 190292 21°88 
Minimum .. 1°0265 20°70 es oo «+ 10281 21°08 


The maximum density having first presented itself at moderate 
depths in the toedtern basin, it was expected, when greater depths 
were sounded, that the bottom-water would prove yet more dense. 

however, was not found to be the case; for the greater the 
depth the less was the excess in the density of the bottom-water. 
Thus in the 1743 fathoms’ ding the specific gravity of the 
surface-water being 1°0281, that of the bottom-water was only 
10283, On op tm the observations on the density of bottom- 
water, as indicated alike by specific gravity and by the proportion 
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of chlorine, into three series, according to depth, the following 
curious result was arrived at :— 


Fathoms. Chlorine. Sp. gr. 
200 to 400, mean of 7 observations .. .. 21°53 1°0237 
400 ,, 800 Pm 7 7 o o Bw 1°0285 
1300 ,, 1700 ” 6 jo oe 21°21 10283 


Thus it appears that the excess of salinity is greatest in the 
shallower water, and that it gradually diminishes with the depth. 
This is also shown most strikingly by comparing the sample taken 
from the least depth (207 fathoms) with that taken from the greatest 
depth (1703 fathoms); for it was the former that showed the maxi- 
mum of 21°88, and the latter that showed the minimum of 21°08, 
Now this fact seems not difficult to account for, if we consider the 
mode in which the concentration of the surface-film will be likely 
to affect the water below. For it can be shown experimentally, 
by pouring a strong saline solution tinged with colour upon the 
top of a weaker colourless solution, that the former will in the 
first instance sink ‘*bodily,” but will gradually impart its excess of 
salt to the liquid through which it falls; the descent of the coloured 
stratum becoming slower and slower, and its colour being more 
and more imparted to the general mass of the liquid. The pro- 
portion of salt will in time be made uniform throughout the whole 
column by “diffusion.” Now it is obvious that if each column 
rests (so to speak) on its own base, the degree in which the salinity 
of the whole mass is raised by the addition of a more concentrated 
solution will depend ceteris paribus upon its height; and thus 
where the depth of the Mediterranean basin is only between 200 
and 400 fathoms, we might expect the specific gravity of its water 
to be more raised by the successive concentration of its surface- 
films than where the depth ranges from 1300 to 1700 fathoms—as 
proves to be actually the case. 

Temperature.—Nothing can be more marked than the contrast 
between the temperature-phenomena of the Mediterranean and 
those of the Atlantic. The temperature soundings taken on the 
coast of Spain and Portugal contirm in a remarkable manner the 
deductions drawn in former discourses as to the southward 
underflow of Arctic water along the floor of the Atlantic basin, 
as will be seen on comparing the two following tables. Making 
allowance for difference of Tatitude, and excluding the influence 
of -lirect solar radiation in superheating the surface layer, the 
correspondence between these temperatures down to 350 fathoms is 
remarkably close. But whilst the same slow rate of reduction con- 
tinues in No. II. down to 800 fathoms—the bottom temperature at 
802 fathoms being 49°3 deg.—the reduction is more rapid in No. L., 
so that the temperature of 45°5 deg. is reached at 600 fathoms, 
whilst at 800 fathoms the temperature falls to 42 deg. Below 
800 fathoms, however, in No. IL., the temperature undergoes so 
extraordinarily rapid a depression that it is reduced 9 deg.’ within 
the next 200 fathoms ; the water at 994 fathoms being only 2 ceg. 
warmer than it is at 1000 fathoms in No. I. A slight further re- 
duction of temperature is noticeable in the two deepest soundings 
taken in the Atlantic cruise of 1870, the temperature found at 
nearly 1100 fathoms (No. II.) being just 2 deg. higher than that 
found at 1250 in No. I. 


Temperature of the Sea at different Depths near the Margin of the 
North Atlantic Basin, 





I. II. 
| Coast of Spain and Portugal, 1870 
Average latitude, 3y". 





Chops of the Channel, 1869. 
Average latitude, 49°. 


























Depth Surface- | Bottom- Depth Surfacc- Bottom- 
in temperature temperature | in temperature|temperature 
fathoms. | Dez. Fah. | Deg. Fah fathoms. | Deg. Fah. | Deg. Fah 
7 «| 66°0 49°7 18 69°5 53 
9 | 63°4 513 128 6s 52 
250 G2°6 50°2 248 O17 
300 62°6 49-6 u32 ord 915 
350 62°6 49°1 340 o7°0 50°5 
450 62°6 47°6 409 on7 51°S 
557 630 47-0 
Hoo 62-6 45°5 67°3 f0°5 
725 63°9 43°9 ors 50-5 
67°5 49°7 
750 | 62°6 42°5 Or7 49°0 
800 62.6 42°0 | word 49°3 
862 | 62°6 7 m4 j 65 40°3 
1000 |) G40 38°3 1065 | GO 30°7 
1250 640 37°7 1005 | 68°0 3y°7 





Considering these facts in the light thrown upon the temperature 
phenomena of the Atlantic basin by those of the ‘*Cold Area,” 
explored in 1869, it appears clear that we have in the latitude of 
Lisbon the same distinct separation between an upper warm, and 
a lower cold stratum as presented itself in the channel between 
the Shetland and the Faroe Islands; but whilst the ‘‘ stratum of 
intermixture” in the latter lies between 150 and 300 fathoms, it 
lies in the former between 800 and 1000 fathoms. I+ seems per- 
fectly clear that the lower stratum must have had a a Polar source ; 
but there is no evidence that the upper stratum is derived from 
any source nearer the equator. Its temperature, indeed, is lower by 
4 deg. or 5 deg. than that of the Mediterranean in the same parallel 
of latitude at corresponding depths ; and since the temperature of 
the latter may be considered as the normal of the latitude—this 
great inland sea being virtually excluded from participation in the 
general oceanic circulation—it would seem that the effect of that 
circulation is rather to lower than to raise the temperature of the 
upper stratum of this portion of the Atlantic. Its surface tem- 
rature during the summer is decidedly lower than that of the 
fediterranean under the sme parallel ; and the limitation of the 
superheating to its most superficial layer is in entire ac- 
cordance with our Mediterranean observations upon this 
point. As far ascan be gathered from the data we at present 
possess, the winter surface-temperature of this portion of the 
Atlantic is scarcely, if at all, higher than that of the Mediter- 
ranean under the same parallels. Hence it seems a justifiable 
conclusion that neither the superficial layer nor any portion of 
the upper stratum of the Atlantic water that laves the coasts of 
Spain and Portugal receives any accession of heat from the ex- 
tension of the Gulf-stream into its area. The daily averages of 
the surface-temperature of the Mediterranean between the 16th 
of August and the 28th of September, ranged between 73 deg. and 
79 deg. This great elevation, however, is confined toa compara- 
tively shallow stratum, as is shown in the following table of serial 
soundings taken at three different stations. 














I. IL. Ill. 
ne Fah. Differ-|. yap, | Differ- noe gap | Differ- 
Deg. Fah. oute. Deg. ra ones. Deg. Fah. pacncey 
Surface... ..; 744) | 69°5 ) 770) 

5 fathoms..| j o2 | j 10°5 760 |} 60 

10 fathoms..! hy | 69°0 , | TLOy } 
20 fathoms..| 65°0 43 1 srs 6) ovsf | 
80 fathoms. .| 63°0 i 20 | 66°5 } 10 60°0 } } 25 
40 fathoms.,) 61:7 } 1°38 | 65°7 t 08 | 57-3 } ; 2 
4 A SPOes | 30 | ast 04 rt 1 o6 

50 fathoms... 597 $ 55°3 567 | 
100 fathoms..| 55°1 #6 ort 06 | 55-5 f 12 

i 





The first of these stations, although the nearest to the Strait of 
Gibraltar, seems to have been out of the direct influence of its 
cold in-current, which shows itself very strongly in the second, 
alike in the lower surface-temperature and in the reduction of 
10°5 deg. in the first ten fathoms. The third may perhaps be 
taken as representing most characteristically the thermal condition 
of the upper stratum of the water of the Mediterranean during 
the season of test heat; and we here observe that while the 
thermometer fell only 1 deg. in the first 5 fathoms, it fell 5 deg. in 





the second five, and no less than 9°5 deg. between ten and twenty 
fathoms, below which depth the reduction was very slow. At100 
fathoms depth there was not a difference of more than 0°8 deg. 
between the temperature at the three stations. 

The uniformity which showed itself in the bottom temperature 
at all depths below 100 fathoms was very remarkable.* The 
lowest bottom-temperature anywhere met with was 54 deg. ; and 
this presented itself at a depth of 790 fathoms, The highest any- 
where met with was 56°5 deg.; and this presented itself in three 
instances, at depths of 266, 390, and 445 fathoms. But that the 
trifling elevation was not in any way dependent upon the smaller 
depth of these soundings, was obvious from two considerations :— 
First, that the deepest sounding gave a temperature of 56 deg. on 
a bottom of 1743 fathoms, whilst 55 deg. was found at depths of 
1456 and 1508 fathoms; and secondly, that the slight variations ob- 
servable among the bottom temperatures occurred also between 
the temperatures taken at 100 fathoms. In fact, whatever the 
temperature was at 100 fathoms, that was the temperature of the 
whole mass of water beneath, down to the greatest depth explored. 
In that part of the western basin of the Mediterannean which lies be- 
tween Gibraltar and Sardinia, the bottom-temperature ranged be- 
tween 5ideg. and 55°5 deg., the average being 54°Yde¢. Eastof this, in 
the neighbourhood of Sicily, the bottom-temperature ranged be- 
tween 55 deg. and 56°5 deg., the average being 55°8 deg. It was 
because it was thought possible that the slight excess of bottom- 
temperature on this area might be due to volcanic heat beneath 
that our homeward course was directed by way of Etna and Strom- 
boli, for the purpose of ascertaining if the near neighbourhood of a 
constantly active volcano has any influence in raising the tempera- 
ture of the bottom. No such influence, however, was perceptible, 
the temperatures there obtained—viz., 55°7 deg. at 392 fathoms, 
and 55°3 deg. at 730 fathoms—being rather below than above the 
average. Theremarkable contrast thus presented to the slow butcon- 
tinuous reduction of temperature encountered in the successive 
strata of oceanic water in the great Atlantic basin, and to the 
sudden fall which presents itself as the thermometer descends to 
its lower depths, excites inquiry into the cause of the difference. 
It is now clear that no amount of surface-heat has power directly 
to affect the temperature of sea-water to a greater depth than 100 
fathoms, the elevation of temperature it produces below thirty 
fathoms being very slight; and it seems also clear that the uniform 
temperature of from 54 deg. to 56°5 deg. encountered below the 
100 fathoms’ stratum, represents the permanent temperature of 
the great mass of water which occupies the Mediterranean basin. 
Now this wass is entirely cut off from the influence of the general 
oceanic circulation ; the surface inflow through the Strait of Gib- 
raltar having no other effect than slightly to lower the general 
temperature at the western extremity of the basin. And the uni- 
form permanent temperature cf the mass of Mediterranean water 
may thus be considered as representing the mean temperature of 
the earth in that region, slightly raised perhaps by a downward 
convection of heat from the surface in the manner to be presently 
described. With such an allowance, it corresponds closely with 
the determinations of the mean temperature of the crust of the 
earth in Europe made by sinking thermometers into the ground 
to such a depth as to seclude them from the direct influence 
of summer heat or winter cold, but not to bring them 
within the direct influence of the internal heat of the earth. 
The temperature of deep caves gives another set of data of the 
like kind, which accord very closely with the foregoing. Thus, 
Mr. Pengelly states that the temperature in the part of Kent's 
Hole, at Torquay, which is farthest from its entrance, varies but 
little from 52 deg. throughout the year. There is a cave in the 
island of Pantellaria, lying between Sicily and the African coast, 
which is reputed to be of “icy coldness ;” but Lieut. Millard, of 
H.M.S. Newport, who has lately been making a careful survey of 
the island, informed us that although he felt it ** very cold” on 
passing into it out of a very hot sunshine, its actual temperature, 
taken by thermometer, was 54 deg. And we have also learned, on 
good authority, that this is the temperature of the bottom of the deep- 
est tanks in which water is stored up in Malta, provided that these 
are excavated (as is very commonly the case) beneath the houses, 
or are in any other way secluded from the direct rays of the sun, 
The superficial stratum of the water qf the Mediterranean being 
cooled down during the winter months to the uniform tempera- 
ture of the depths below, we have to inquire in what manner it 
would be affected by the heating power of the summer sun. This, 
it is obvious, can be only exerted directly upon the actual surface; 
for the conducting power of water is so small that very little 
downward transmission of heat would take place through its 
agency. Further, as the application of heat at the surface will 
render the superficial layer specifically lighter, no such convection 
will take place in the downward direction as takes place upwards 
when heat is applied at the bottom. But another agency comes 
into play in the case of sea-water. The rapid evaporation pro- 
daced by powerful solar radiation, especially when aided by the 
hot dry winds of Africa, occasions such a concentration of the 
surface-film that, in spite of its elevation of temperature, it be- 
comes specifically heavier, and descends—to be replaced by a fresh 
layer. In this manner it will carry down an excess of heat, which 
diffuses itself through the subjacent layer, of course producing the 
greatest elevation of temperature in the stratum nearest the sur- 
face. The continual repetition of this process through the hot 
season will carry the elevation of temperature farther and farther 
down; but so soon as the temperature of the air falls much below 
that of the sea, the surface-layer being cooled will become heavier 
and sink, and will thus carry down cold instead of heat, so as to 
lower the temperature of the stratum below. 

Solid Matter in Suspcnsion.—The water of the Mediterranean is 
distinguished from that of the Atlantic, not only in the larger 
proportion of saline matter which it holds in solution, but also in 
having diffused through its whole mass, in a state of suspension, 
particles of solid matter in an extremely fine state of division. 
The bottom-water taken up from great depths was nearly always 
found to be turbid; and this turbidity was produced by particles 
of such extreme fineness, that it was with difficulty removed by 
filtration. Now it is a fact well known to chemists and physicists 
that the length of time required for the deposit of a precipitate 
increases with the fineness of the division of its particles, notwith- 
standing that the material of which they are composed may be of 
very high specific gravity. Thus it was shown by Faraday that 
ee ed of gold may not subside fora month; and Mr, Babbage 

as calculated that, in the case of lighter substances, a period of 
hundreds of years may be required for the gravitation of very 
finely divided particles through a considerable mass of fluid. Now 
as the degree of this turbidity was found to beara general relation 
to the depth, being greatest where the superincumbent column was 
the highest, it may be fairly concluded that the perceptible tur- 
bidity of the bottom-water is due to the imperceptible diffusion of 
the same finely divided matter throughout the entire mass of 
superincumbent water. And that this is really the case is shown 
by two different methods of proof. We learned from the engineer 
of the Peninsular and Oriental Company's steamship, by which we 
proceeded to join the Porcupine at Gibraltar, that the deposit 
removed from the boilers after working in the Mediterranean differs 
from that left by Atlantic water, not only in its larger proportion 
of salt, but in having a very finely divided mud diffused through 
it, which is, of course, derived from the evaporation of surface 
water. The result of this large scale experiment harmonises 
exactly with Professor Tyndall's examination of a small ~——_ of 
the surface-water of the Mediterranean by the electric light; for he 
found it to be charged with very minute particles in suspension, 
as is also the water of the Lake of Geneva. And he has futher 
shown that it is in each case to the presence of these particles 
that we are to attribute the peculiar intensity of the blue colour 
by which both these waters are characterised.+ If we inquire into 





* This uniformity had been previously noticed by M. Aimé and Captain 
Spratt ; but as their observations were made with unprotected thermo- 
meters, their accuracy could not be relied on, 

+ See ** Nature,” October 18, 1870. 
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the source of these suspended particles, the progressive subsidence 
of which gives rise to the fine muddy deposit that covers all the 
deeper parts of the Mediterranean, we find that (so far, at least, as 
the western basin is concerned) they have been in all probability 
brought down into it by the Rhone. The upper part of that river, 
as is well known, is constantly transporting a vast mass of sedi- 
mentary matter into the Lake of Geneva; and while the deposit of 
the coarser particles of the sediment at the upper end of the lake 
is causing a progressive formation of alluvial land, the water which 
passes off at the lower end, though apparently clear, is still charged 
with particles in a finer state of division. The western basin of 
the Mediterranean stands in the same relation to the lower part of 
the Rhone and to the tributaries which discharges themselves into 
it, that the Lake of Geneva does to its upper part. And a like 
universal diffusion of fine sedimentary particles through the eastern 
basin is probably effected by the transporting agency of the Nile. 
The very slow, but constant, subsidence of these minute sedimen- 
tary particles, then, is the source of a large part of the material of 
that fine tenacious mud which, mingled with a larger or smaller 
proportion of sand, partly calcareous and partly silicious, consti- 
tutes the deposit at present in progress on the deeper parts of the 
Mediterranean sea-bed. The source of the calcareous sand, which 
is itself in a state of very minute subdivision, is probably to be 
found in the abrasion of the calcareous tertiaries which form the 
shore-line round a large part of the western basin. This abrasion 
is specially noticeable at Malta, where, for the security of the for- 
tifications, it has been found necessary to check it by artificial 
means. The singular barrenness of this deposit in regard to 
animal life forced itself upon our attention during the whole of 
our dredging operations in the Mediterranean ; * and though 
disappointed as zoologists in not meeting with the novelties we 
hoped to encounter, the negative result of our sedulous investiga- 
tions seems to have an important geological bearing. Our previous 
researches have fully demonstrated the fact that the depth of from 
600 to 1200 fathoms is not per sc inconsistent with the existence of 
a varied and abundant fauna; and that the reduction which shows 
itself at from 1200 to 2435 fathoms seems to depend as much on 
depression of temperature as on increase of depth, Hence it was 
fairly to be expected that a varied and abundant fauna—probably 
containing a number of tertiary types supposed to have been long 
extinct—would have been found between 500 and 1500 fathoms, 
on a bottom of which the temperature seems never to fall below 
54 deg. Now the question as to the cause of the deficiency of 
animal life on this bottom naturally connects itself with the old 
geological difficulty of which the inguiries of Professor E, Forbes 
were long supposed to afford a satisfactory solution, viz., the ex- 
istence of vast thicknesses of sedimentary strata, almost or entirely 
destitute of organic remains. The explanation which has been 
accepted for many years, that these deposits were formed in seas 
too deep to allow of the existence of animals on their bottom, 
having been now shown to be untenable, the old difficulty recurs ; 
and it is obvious-that if it can be shown that a condition prejudicial 
to animal life now prevails on the Mediterranean bottom, which 
also prevailed when other azoic deposits were formed, a great step 
will have been gained. Such a condition is to be found in the 
turbidity of the bottom water. All marine animals are dependent 
for the aération of their fluids on the contact of water either with 
their external surface or with special (branchial) prolongations of 
it. Now if this water be charged with suspended particles of 
extreme fineness, the deposit of these particles upon the respiratory 
surface will interfere with the aérating process, and willtend to pro- 
duce asphyxia. This is not a mere hypothesis. It is well known 
that oyster-beds cannot be established in situations to which fine mud 
is brought by any fluvial or tidal current. And Mr. Jeffreys, wher 
dredging some years ago in the neighbourhood of Spezzia, having 
on one occasion passed a little out of the bay, from a sandy bottom 
rich in animal life to a muddy bottom (this mud being doubtless a 
part of the Rhone deposit), without any considerable increase of 
depth, was forcibly struck with the barrenness of the latter. It 
will be for geologists to say how far this explanation can be applied 
to the case of the azoic sedimentary deposits of former epochs. 
One very notable case of the kind has been observed by Dr. 
Duncan, that of the Fleisch, a stratum not less than 6000ft. thick, 
extending from Mont Blanc to the Styrian Alps, which must have 
been deposited in the condition of extremely fine arenaceous mud, 
and in which there is an almost entire absence of fossils. The ex- 
tremely fine calcareous sandstone of Malta, though reputed to be 
rich in fossils, seems to contain these fossils for the most part in 
its coarser beds, which were probably deposited in shallower 
waters, like those which we found, rich in animal life, along the 
shores of the Mediterranean. The extremely fine stone that is 
used for carved work—so entirely wanting in ‘‘grain” that 
carvings executed in it look like casts in plaster of Paris—contains, 
we were assured, few fossils except sharks’ teeth, which, of course, 
dropped into itfrom above. There is another condition, however, 
which may be not less potent in restraining within very narrow 
limits the animal life of the deeper parts of the Mediterranean 
basin, namely, the stagnation produced by the almost entire 
absence of vertical circulation. In the great oceanic basins, if the 
doctrine advanced in previous discourses be correct, every drop of 
water is in its turn brought to the surface, and exposed to the 
purifying influence of prolonged exposure to the air. From this 
movement the water of the Mediterranean may be said to be 
virtually excluded, and the deeper part of the basin has no circu- 
lation of its own, either horizontal or vertical, which will have the 
effect of tringing its water to the surface. It is difficult, in fact, 
to conceive of any agency that can disturb the stillness of the 
abyssal depths of a basin which is completely shut in by a wall 
that rises more than 10,000ft. from its bottom. How far this 
affects the condition of such depths, in respect to the diffusion of 
the organic matter and of the oxygen required for the support of 
animal life, must be a matter of future inquiry. 

Gibraltar Current.—A current almost invariably sets eastwards 
through the Strait of Gibraltar (or from the Atlantic into the 
Mediterranean), usually running at the rate of from two to three 
miles an hour. This current does not occupy by any means the 
entire breadth of the strait, even at its narrowest part, its average 
width being there not more than four miles. On either 
side there is a stream, which, when moving inwards, is much less 
rapid, while its direction is periodically reversed under the 
influence of the lunar tide; so that at given times there are two 
lateral currents, the united force and amount of which, however, 
never approach those of the central inflow. The explanation of the 
Gibraltar current that has been most generally accepted is that 
originally given by Dr. Halley, who attributed it to the excess of 
evaporation from the surface of the Mediterranean over the whole 
amount of water returned to it, either directly by rainfall or by 
the rivers which discharge themselves into it; so that its level 
would be progressively lowered, if not kept up by the Atlantic 
inflow. The obvious objection to this explanation is that as the 
water which passes off by evaporation leaves its salt behind it, 
and as the water which comes from the Atlantic brings its salt with 
it, there would be a progressive increase in the salinity of the 
water of the Mediterranean, which does not appear to be the case. 
This objection has been met by another hypothesis, viz., that 
although the surface water of the Mediterranean does not show 
more than a slight excess of saltness, there may be a great increase 
in the proportion of the quantity of salt held in solution in the 
waters of its abyssal depths; and it has even been surmised that a 
deposit of salt may be taking place on its bottom. This hypothesis 
must be considered as having been now finally disproved by the 
observations already summarised. From these observations it 
seems a justifiable inference that whilst, as maintained by Dr. 
Halley, the surface evaporation from the Mediterranean exceeds 








* * The question has been asked, why the shallower bottom nearer shore 
does not show the like barrenness. The answer is simply that the sedi- 


mentary mud is nut deposited there in anything like the same quantity. 
The amount of such sediment deposited in a given time will depend upon 
the amount held in suspension in the columu above and ceteris paribus 
will be proportional to its height. 





the amount of fresh water returned into it, the increase of density 
which would result from the continual inflow of salt water to 
maintain the level is in some way kept in check, probably through 
an efflux of the denser water by an under current, as originally 
suggested by Dr. Smith, one of the earliest inquirers into the 
matter,in 1673. And though the existence of the ‘* ridge” between 
Capes Trafalgar and Spartel has been supposed to furnish a dis- 
proof of the existence of any such under current, the force of this 
objection disappears when it is borne in mind that the average 
depth of water upon this “‘ridge” equals that of the British 
Channel, and that there are passages across it of double that 
depth. The inquiries made expressly to determine this question 
in the Porcupine expedition of last summer were of a twofold 
character. It was our object in the first place to detect, if 
possible, by mechanical means, any movement which may be 
taking place in the deeper water in opposition to the superficial 
inflow; and, secondly, to determine by the temperature, the 
specific gravity and the chemical position of ples of water 
taken up at different points and from different depths, whether 
they belonged to the Mediterranean or to the Atlantic basin. 
The mechanical method was entirely devised and carried out by 
Staff-Captain Calver, with the practical ability for which he is 
distinguished. The physical and chemical observations, which 
were made under the speaker’s own direction, gave results which 
harmonised completely with those of the mechanical, where both 
could be employed together, and supply a deficiency which the 
impossibility of applying the mechanical test on the uneven 
surface of the comparatively shallow ridge would otherwise have 
left in the proof of the outflow of Mediterranean water over it. 
In the mid-stream between Gibraltar and Ceuta, at nearly the 
narrowest part of the strait, where its depth exceeds 500 
fathoms, it was conclusively proved by the action of Captain 
Calver’s “‘ current-drag” upon the boat from which it was sus- 
pended :—(a) that the current at 100 fathoms depth flows inwards 
at less than half the rate of the surface-current ; (b) that at 250 
fathoms the direction of movement is completely reversed ; the 
existence of an outward current being demonstrated by the 
dragging of the boat in direct opposition to the strong surface- 
current ; (c) that at 400 fathoms there is still an outward move- 
ment, though ata reduced rate. Again, it was found by examining 
samples of water taken from the surface, from 100 fathoms, from 
250 fathoms, and from 400 fathoms respectively, that, whilst the 
first two had the characteristic temperature and density of Atlantic 
water, the last two had the characteristic temperature and density 
of Mediterranean water; and it was specially remarkable ens | 
whilst they both presented an excess alike in specific gravity an 
in the proportion of their saline constituents, which clearly 
indicated their derivation from the Mediterranean basin, the 
samples taken from 250 fathoms’ depth, on two different occa- 
sions, were much denser than that taken from 400 fathoms. It 
seems obvious that this heavier stratum could not be kept so near 
the surface, above a stratum of inferior density, by any other 
means than a current of no inconsiderable force. Similar observa- 
tions were afterwards carried on at the western extremity of the 
strait, where its breadth is greatly increased, and its depth 
proportionably diminished. The soundings taken along the line 
of a transverse section between Capes Trafalgar and Spartel show 
a great inequality of the bottom ; channels of from 154 to 190 
fathoms’ depth existing in the immediate neighbourhood of 
shallows less than fifty fathoms from the surface. As was to be 
expected from the, greater breadth of this part of the strait, the 
in-current flows at a much lower speed than at its eastern 
extremity ; its rate being reduced from nearly three miles to little 
more than one mile and a-quarter per hour. The use of the 
*current-drag” at 100 fathoms’ depth, in a part of the channel of 
which the depth was 147 fathoms, did not indicate any reduction 
in this rate; but a decided retardation showed itself when the 
“current-drag” was lowered to 150 fathoms in a part of the channel 
of which the depth approached 200 fathoms. As it was deemed 
inexpedient to lower the “‘current-drag” to a greater depth, since 
it would have been almost certain to ‘‘foul” on the rocky 
bottom, it conld not be ascertained by mechanical means that the 
stratum of water immediately lying over the ridge has the out- 
ward movement which it might be expected to show. But by 
means of the water-bottle and thermometers it was ascertained 
that the waters of the deeper channels intersecting the *‘ ridge” 
were no less distinctly Mediterranean than that of the under- 
current near Gibraltar; and since it is obvious that this could 
not have continued to maintain itself against the inflow of 
Atlantic water, unless it had an outward movement of its own, 
the existence of an under-current over the deeper portion of the 
ridge cannot be reasonably doubted. It is clear, therefore, that 
the Mediterranean water, which has undergone concentration by 
evaporation, is being continually carried back into the Atlantic by 
this westerly under-current, which causes it to move up a gradual 
incline from the eastern to the western extremity of the Strait; 
so that the excess of density in the Mediterranean water is thus 
kept within a very narrow limit. The rationale of this double 
current offered by Captain Maury—on the assumption, now 
proved to be correct, of the existence of an under-current—was 
thought by the speaker to account satisfactorily for its phenomena. 
As the surface-level of the Mediterranean is lowered by the excess 
of evaporation, it can only be maintained by an inflow. But, on 
the other hand, the maintenance of the level whilst the density of 
the Mediterranean water is in excess, disturbs the equilibrium 
between the columns of water at the two extremities of the 
strait, the heavier water of the Mediterranean overbalancing the 
lighter water of the Atlantic ; and thus a portion of the former is 
forced outwards as an under-current, thus again producing a 
depression of the level, to be restored by a surface inflow from the 
Atlantic. Now, since the Atlantic water which enters the 
Mediterranean is in its turn subjected to loss by evaporation and 
consequent increase of density, the excess on the Mediterranean 
side is constantly kept up; whilst, on the other hand, in conse- 
quence of the vastness of the mass of water in the Atlantic basin, 
and the dilution it receives elsewhere, the discharge of the heavier 
water of the Mediterranean produces no penseptlite increase in its 
specific gravity. And thus, as the lowering of the level and the 
disturbance of the equilibrium are being consequently reproduced, 
the superficial inflow and the deep outflow will be as constantly 
maintained by the force of gravity. It seems a fair test of the 
validity of this explanation that it is found applicable mutatis 
mutandis to the converse case of the double current in the Baltic 
Sound. The Baltic receives the drainage of one-fifth of Europe 
and its evaporation is comparatively mn | ; 80 that its level would 
be pear raised if the excess did not pass off by its three 
outlets—the Sound, the Great Belt, and the Little Belt—into the 
North Sea. Now, just as the water of the Mediterranean would 
gradually increase in saltness if its density were not kept down by 
exchange with the Atlantic, so would that of the Baltic progres- 
sively diminish in saltness by the washing-out of its shallow 
basin (so to speak) with river-water if there were no return- 
current beneath, bringing back denser water from the North 
Sea. But since we find, as a matter of fact, that its density 
is pretty uniformly the same, being about one-sixth that of 
ocean-water, it is obvious that there must be an under-current 
bringing back as much salt as is carried out by the surface- 
current. The force of this inferential proof could scarcely be 
increased by experimental verification. Such  verificatio 
however, was obtained two hundred years ago (as record 
by Dr. Smith, who first advanced the hypothesis of the Gibraltar 
under-current) by a mechanical method resembling that employed 
by the Porcupine in the Strait of Gibraltar; and a further verifi- 
cation has recently been afforded by the inquiries of Professor 
Forchhammer, who has obtained the comparatively dense water of 
the Kattegat from the bottom of the Sound. The maintenance of 
this under-current in the Baltic Sound will be a necessary conse- 
of the tant inequality between the weights of columns 
of water of equal heights in the Baltic and the North Sea ; not as 
in the case of the Atlantic and the Mediterranean, through the 











increase of the specific gravity of the water in one column by con- 
tinual concentration, but through the reduction in the specific 
gravity of the other by continual dilution. The excessive 
inflow of fresh water will continually tend to raise the level 
of the Baltic; and this will produce an outward surface- 
current into the North Sea. But since the ag ef of the Baltic 
column has been lowered by admixture with fresh water, and a 
portion of its salt has been carried off by the surface outflow, the 
restoration of the level will make the Baltic column the lighter ; 
and the difference of downward pressure in the two columns will 
canse an inflow of the lower portion of the North Sea column, 
until the equilibrium is restored. But this will, in its turn, tend 
to renew the elevation in the level of the Baltic column, which 
will be further raised by the continued influx of fresh water ; aud 
thus a renewed surtace outflow will take place to restore the level, 
and a renewed deep inflow to restore the equilibrium. A little 
consideration will make it obvious that a like vertical circulation 
must take place in any casein which a want of level and a want 
of equilibrium between two columns of water are constantly 
maintained, whatever may be the agency concerned in producing 
them ; and thus a constant difference in temperature will have 
exactly the same effect as alteration uf bulk and density by evapo- 
ration or dilution. Suppose two basins of oceau water, connected 
by a deep strait, to be placed under such different climatic con- 
ditions that the surface of one is exposed to the heating influence 
of tropical sunshine, whilst the surface of the other is subjected 
to the extreme cold of the sunless polar winter. The effect of the 
surface heat upon the water of the tropical basin, being for the 
most part limited to its upper stratum, may be practically disre- 
garded. But the effect of surface cold upon the water of the polar 
basin will be to reduce the temperature of its whole mass below 
the freezing point of fresh water ; the surface stratum sinking, as 
it is cooled, in virtue of its diminished bulk and increased density, 
aud being replaced by water not yet cooled to the same oo. 
Thus the level of the polar column will be sensibly lowered, whilst 
its weight undergoes no reduction ; and whilst an influx of surface 
water will take place from the tropical basin to take the place of 
that which has gone down, the greater weight which will thus be 
imparted to the polar column will cause an efflux of its cold deep 
water for the restoration of the balance. So long, then, as the 
warm water which passes into the polar basin from the tropical is 
subjected to the cooling influence of its atmosphere, and is in its 
turn sent down to the bottom by the increase in its density, so 
long will its continual descent keep up an influx from the tropical 
basin ; and so long as that influx is maintained a corresponding 
influx will be produced from the bottom of the polar basin into 
the bottom of the equatorial. As the surface water of the latter 
is constantly drawn off into the former, the water which has 
entered it from below is gradually lifted up by what follows it, 
and thus at last comes to the surface, where it is in its turn ex- 

sed to the heating influence of the tropical sun, and is thence 
, anes off into the polar basin to repeat the same circulation. 
The case is not essentially altered by the existence of free com- 
munication between the two basins, through a large body of in- 
termediate water ; the principal difference in the result bee | 
that the movement in each direction will be slower, whilst it wil 
affect a larger mass. The action of cold or the surface water of 
each polar area will be exerted as follows :—(a) In diminishing 
the height of the polar column as compared with that of the 
equatorial, so that a lowering of its level is produced, which can 
only be made good by a surface flow from the latter towards the 
former. (b) In producing an excess in the downward pressure 
of the column, when this inflow has restored its level, in virtue of 
the increase of specific gravity it has gained by its reduction of 
volume ; whereby a portion of its heavy bottom water is displaced 
laterally, causing a further reduction of level that draws in a 
further supply of the warmer and lighter water flowing towards 
its surface. t) In imparting a downward movement to each new 
surface stratum as its temperature undergoes reduction ; so that 
the entire column may be said to be in a state of constant descent, 
like that which exists in the water of a tall jar when an opening 
is made at its bottom, and the water which flows away through it 
is replaced by an equivalent supply poured into the top of the 
jar. The ice-cold water thus pressed away from the polar area 
will travel along the floor of the deep ocean basins continuous 
with their own, beneath the warmer water which it encounters 
there, and with which it will undergo a certain intermixture at 
their plane of junction; so that, as every fresh arrival will take 
its place beneath that which has preceded it, there will be a 
gudaal upward movement of polar water as it approaches the 
equator, until it comes under the direct heating influence of the 
tropical sun, to be again drawn towards the poles by the tractive 

ency already described. The following experiment affords an 
illustration of this doctrine :— 
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Experimental illustration of the general oceanic circulation, 


ABC Disa long narrow trough, with glass sides, filled with 
water nearly to its edge, as indicated by the dotted line AD. 
AtA a metallic bar a 6 is so fixed that one part of it lies along 
the surface of the water, whilst the other, which projects beyond 
the trough, is heated by a spirit lamp placed beneath. At Da 

iece of ice, c, is wedged in between the two sides of the trough. 

hus the water in the trough is acted on by surface heat at one 
end, like the water of the equatorial ocean, and by surface cold 
at the other, like the water of the Polar Sea. By the introduction 
of blue colouring liquid at the surface near D, and of red colour- 
ing liquid near 6, it is shown that a continuous circulation is kept 
up in the direction of the arrows ; the blue liquid, as it is cooled 
by the ice, at once descends to C, then travels slowly along 
the bottom, from C towards ‘B, gradually rises towards the heated 
bar, and thence creeps along the surface back towards D; whilst 
the red liquid first travels along the surface from A to D (to take 
the place of that which has descended), then itself descends to C 
on being cooled by the ice, returns along the bottom from C to B, 
and my | mounts again towards A, 

_ Here then, we have a vera causa for a general oceanic ¢ ircula- 
tion, which, beit ed simply by the unequal distribution 
of solar heat, be entirely independent of any peculiar dis- 
tribution of land and water that does not prevent the free com- 
munication between the polar and equatorial areas, in their 
depths as well as at their surface. That this agency has been 
hitherto so little recognised by physical geographers can only be 
attributed to the prevalence of the erroneous idea of a uniform 
deep water temperature of 39 deg. ; of which idea the observa- 
tions made in the Lightning expedition of 1868, confirmed and 
extended by those of the soragine expedition of 1869, have 
completely proved the fallacy. Until it is clearly apprehended 
that sea water becomes more and more dense as its temperature 
is reduced, and that it consequently continues to sink until it 
freezes, the immense motor power of polar cold cannot be appre- 
hended. But when this has been clearly recognised, it is seen 
that the application of cold at the surface is precisely equivalent 
as a moving power to that application of heat at the bottom by 
which the circulation of water is sustained in every heating ap- 
paratus that makes use of it, 

That such a vertical circulation really takes place in oceanic 
water, and that its influence in moderating the excessive cold of 
the polar areas and the excessive heat of the equatorial region is 
far more important than that of any surface currents, seems a 
legitmate deduction from the facts stated in the previous dis- 
course. For, on the one hand, it was shown that there isa general 
diffusion of an almost glacial temperature on the bottom of the 
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deep ccean bisins, which, at depths exceeding 1000 fathoms, are 
occupied by polar water,“ more or less diluted by admixture 
according to the length of the course it has had to travel; whilst 
between this stratum and that other stratum of warmer water 
which (on the hypothesis) is slowly moving ipolewards, there is a 
‘* stratum of intermixture,” in which there is such a rapid change 
of temperature as might be expected from the relation of the 
upper and lower masses of water. This “stratum of inter- 
mixture” showed itself in a most marked manner in the Atlantic 
temperature observations of the present expedition (p. 5, No. 2) ; 
the descent of the thermometer, which had been very slow with 
increase of depth between 100 and 800 fathoms, becoming sud- 
denly augmented in rate, so that between 800 and 1000 fathoms it 
fell 9 deg., namely, from 46°3 deg. to 49°3 deg. 

On the other hand, it has been shown that there is evidence of 
the slow poleward movement of a great upper stratum of oceanic 
water, carrying with it a warm'temperature ; which movement can 
not be attributed to any such local influences as those which produce 
the Gulf Stream or any other currents put in motion by surface 
action. Of such a movement, it was contended, we have a 
marked example in that north-easterly flow which conveys the 
warmth of southern latitudes to the west of Ireland and Scotland, 
the Orkney, Shetland, and Faroe Islands, Iceland, Spitzbergen, 
and the polar basin generally. This flow, of whose existence 
conclusive evidence is derived from the observations of the tem- 
perature of these regions, is commonly regarded as a prolongation 
of the Gulf Stream ; and this view is maintained not only by Dr. 
Petermann, who has recently collected and digested these observa- 
tions with the greatest care, but also by Professor he pn Thom- 
son, as well as by Mr. Croll. Having elsewhere fully stated his 
objeetions to this doctrine, and discussed the validity of the argu- 
ments adduced in support of it,+ the speaker would here only re- 
cord the conclusions which a careful examination of the present 
state of our knowledge on the subject has led him to form. 

1. There is no evidence, either from the surface temperature of 
the sea, or from the temperature of seaboard stations along 
the western coast of Southern Europe, that the climate of 
that region is ameliorated by a flow of ocean water having 
a temperature higher than that of the latitude—the sur- 
face temperature of the Mediterranean Sea which is virtually 
excluded from all oceanic circulation, being higher than 
that of the eastern margin of the Atlantic in corresponding 
latitudes, and the climate of sea-board stations in the Medi- 
terranean being warmer than that of stations corresponding 
to them in latitude on the Atlantic coast ; and this not merely 
in summer, but also in winter. This oceanic region may therefore 
be designated the neutral area. 

(2) The evidence of climatic amelioration increases in proportion 
as we pass northw from the new area, ming very de- 
cided at the Orkney, Shetland, and Faroe Islands ; but that, as 
was shown by the Porcupine temperature soundings of 1869, the 
flow of warm water which produces this amelioration extends to a 
a of at least 700 fathoms, though the temperature of its lower 
cnet) is reduced by the influence of the polar underflow 

p. 5, No. 1). 

(3) This deep stratum of warm water appears, from the corre- 
spondence in the rate of its diminution of temperature with increase 
of depth, to be deprived from the neutral area to the south-west ; 
as is shown in the following comparison of the temperatures down 
to 500 fathoms, obtained (in 1869) by a serial sounding at a point 
about 150 miles to the north-west of Scotland, and the bottom 
temperatures obtained off Lisbon in 1870. It will be seen that 
whilst the surface temperatures differ, in accordance with the re- 
spective temperatures of the air, by 15°4 deg., the difference be- 
tween the temperatures observed from 100 to 500 fathoms varies 
only between 4°9 deg. and 5°7 deg. 














Tempera- | Temperature of sea. 
N, lat. ture 
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A comparison of these data brings into prominence the superior 
heating power of a deep mass of warm water above that of a mere 
surface layer. For we see that whilst the temperature of the upper 
stratum is rapidly cooled down in its northward pasage, that of 
the 400 fathoms beneath it sustains comparatively little reduction. 
The thinned-out margin of the — Gulf Stream would lose 
all its heat long before it reaches polar circle ; but the deep 
flow which carries north the warmth of a temperate area 
yields it up far more gradually. 

(4) This slow poleward movement of the up warm layer 
¢ t Page Soper os" Teen to the “ a 0! en 

exactly w! expected to take p as the complement 
of the flow of water from the polar to the equatorial area; 

* Atem of 314 deg. has latel observed by | 0 
Ghimtns wan fall “wh te cetied Valkor Gea 
thermometers—at a depth of 2306 fathoms, nearly under the equator. 

t “Procedings of the Royal Geographical Society” for Jan. 9, 1871. 
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the two movements constituting a general vertical oceanic circu- 
lation. 

(5) There is a strong anay sy, bonny the quantity of water dis- 
charged by the Gulf Stream has nm greatly over-estimated, in 
uence of the rate of the surface-current having been as- 


con: 
sumed as the rate of movement through the whole sectional area, 
which is contrary to all analogy ; whilst there is also a strong pro- 


bability that there is a reverse under-current of cold water through 
the narrows, derived from the polar current, that is distinctly 
traceable nearly toitsmouth. The upper stratum of this southerly 
current comes to the surface between the Gulf Stream and the coast 
of the United States; whilst it deeper and colder stratum underlies 
the Gulf Stream itself. That there isa slow southerly movement of 
Arctic water beneath the Gulf Stream is indicated by the fact that 
icebergs have been seen moving southwards in direct opposition to 
its surface-flow, their deeply immersed portion presenting a larger 
surface to the lower stratum than their upper part does to the more 
superficial layer—as in the case of our “‘current-drag.” And 
similar evidence 1s afforded by the southward drift of the buoy 
which was attached to the Atlantic cable of 1865, but which broke 
away from it, apparently carrying with it a great length of the wire 
rope by which it had been attached. 

(6) There is a strong probability that the quantity of heat car- 
ried off by the water of the Gulf Stream has been greatly over- 
estimated ; the temperature soundings taken during the cruise of 
the Porcupine in the Mediterranean have shown that the very 
high temperature of the surface extends but a little way down, 
whilst the temperature observations in the Atlantic show that the 
descent into a cold stratum beneath may be very rapid. Hence the 
average of 65 deg. assumed by Mr. Croll on the basis of observations 
made at considerable intervals of depth is altogether unreliable. 

(7) The most recent and trustworthy observations indicate 
that the edge of the Gulf Stream to the north-east of the banks of 
Newfoundland is so thinned out and broken up by interdigitation 
with polar currents, that its existence as a continuous current be- 
yond that region cannot be proved by observations either of tem- 
perature or movement. The last distinctly traced edge has a 
— certainly not exceeding fifty fathoms, and not improbably 

ess, 

(8) The Gulf Stream and other local currents put in motion by 
the trade winds or other influences acting on the surface only will 
have as their complement in a horizontal circulation return surface 
currents; and the horizontal circulation of which the Atlantic 
equatorial current and the Gulf Stream constitute the first part 
is completed—so far as the northern hemisphere is concerned— 

ly by the direct return of one large section of the Gulf Stream 
into the equatorial current, and as to the other section, by the 
superficial i currents, which make their way southwards, the 
principal of them even reaching the commencement of the Gulf 
Stream. 

In conclusion, it may be added that the doctrine of a general 
vertical oceanic circulation is in remarkable accordance with the 
fact now placed beyond doubt by the concurrent evidence of a 
great number of observations, that whilst the density of oceanic 
water, which is lowest in the polar area, progressively increases 
as we approach the tropics, it again shows a decided reduction in 
the intertropical area, It has been thought that an explanation 
of this fact is to be found in the large amount of rainfall, and of 
inflow of fresh water from great rivers in the intertropical region ; 
but it is to be remembered that the surface-evaporation also is 
there the most excessive ; so that some more satisfactory account 
of the fact seems requisite. Such an explanation is afforded b 
the doctrine here advocated ; the more Rilute polar water whic 
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CHEMICAL SocieTy.—May 4th, Dr. Warren De la Rue, F.R.S., 
vice-president, in the chair. The following gentlemen were 
elected Fellows: R. 8S. Best, C. P. Cross, W. H. Darling, G. H. 
Ogston, J. Schweitzer, W. A. Smith. Dr. Voelcker delivered a 

| lecture ‘‘ On the Productive Powers of Soils in Relation to the Loss 
of Plant Food by Drainage.” The lecturer began by showing the 
futility of the belief that a soil analysis could reveal whether a 
land was productive or not. To those who only imperfectly know 
the teachings of modern agricultural science it appears very 
simple to remedy a deficient soil by tinding out through analysis 
the wanting constituents and then to supply them. But this is 
not so. Not only is it difficult exactly to analyse a soil, but many 
other conditions, besides the composition of a land, have to be ob- 
served. The state of combination in which the mineral con- 
stituents of a land are found, the physical condition of the soil, 
the presence or absence of some matter injurious to the growth of 
plants, all these are as many important points upon which soil 
analysis throws no light whatever. The lecturer equally opposes 
the views of those who advocate that in a system of rational farm- 
ing there should be kept up a debtor and creditor account as 
regards the constituents which are removed from the soil in the 
crop grown upon it, and the quantity of fertilising matter restored 
to it in shape of manure. The fertility of the soil cannot be 
maintained, much less increased, if only as much fertilising con- 
stituents would be applied to the land as one removes from it in 
the crops. Dr. Voelcker then discussed the relative values of 
various mineral salts as manures, quoting in support of his views 
the results of the classical field experiments of Lawes and Gilbert; 
and this then led the lecturer to speak of the examination of land 
drainage waters. Lawes and Gilbert throughout a long series of 
experiments on the growth of wheat have experienced a great loss 
of nitrogen. The amount of nitrogen supplied in the manures 
was greater than that recovered in the increased produce. It ap- 
peared to Dr. Voelcker that the nitrogen lost might have passed 
into the drains, Careful collection of such drainage waters and 
their analysis proved Dr. Voelcker’s supposition to be correct. It 
became clear that in whatever form the nitrogen is applied to the 
soil, a large proportion of it is carried off chiefly in the form of 
nitrates. At all times of the year, but especially during the 
active period of growth of the crops, nitrates are found in the 
watery liquid which circulates in the land, whereas ammonia salts 
are never met with in any appreciably large quantities. It may, 
therefore, be assumed that it is chiefly, if not solely, from the 
nitrates that the crops build up their nitrogenous organic con- 
stituents. Dr. Voelcker’s analysis of drainage waters further 
showed that potash and phosphoric acid, which certainly are the 
most important mineral constituents for the plant, are almost 
entirely retained in the soil, while the less important, as lime, or 
magnesia, or sulphuric acid, pass with greater readiness out of the 
land. 

CoaL IN THE StaTEs.—The year 1820 marked the beginning of 
anthracite coal mining. The population of the county of Schuyl- 
kill and the tons mined were as follows at the beginning of each 
decade since 1820 : — 





Years. Population. Tons mined. 
1820 ee 11,339 .. oe ec ce 865 
1830 + 20,784 22 oe ce oe t 
1840 eo ec ec 452,291 
1850 eo cc co 1,712,007 
186) - 00,178 .. «» 8,270,516 
1870 133,000 .. ee 4,748,969 


The population and production of the same period, in the entire 
170 square miles of anthracite coal lands, were as follows :— 


flows along the bottom of the ocean basins towards the equator | — yars, Population. Tons mined. 
being there, so te speak, pumped up and brought to the surface. pea eae 20,000 .. a 
And it is not a little confirmatory of the views advanced in this | 2890 oc oe ce oe « 45,000 .. .«. 174,434 
discourse, that in a recent elaborate discussion of the facts relating | 1840 . + 70,000 «+ +e 864,384 
to the comparative density of oceanic water on different parts of | {5° «+ * == dlalnillnad 4 


the earth’s surface, the doctrine of a general vertical circulation | 


is advocated as affording the only feasible rationale of them. | 7? ** ** ** ** s+ ++ 380,000 os 
| The amount of anthracite coal yet in the earth is as follows, the 
area and thickness of the veins being accurately known :-- 


15,723,030 





BRIDGE AT BASSEIN, BOMBAY. beens ad — cl Tons. 
i i ngraving ; tral coal- 126 .. « ef 15 oc cc 5,854,961, 
We illustrate in the ¢ above one of several bridges dentin coal-fields .. 146 ee cc oo 2 ++ 11,308,842,000 


on Sedley’s system which have been erected for foot and 
carriage traffic in India. The bridge, it will be seen, is in three | 
spans, the centre span being 60ft. and the side spans each 50ft. | 
wide. The entire weight of the bridge, exclusive of the screw piles, 
is only 15 tons, and the cost of the ironwork was only £300. The 
roadway is formed of Mallet’s buckle plates. The Sedley system | 
of construction is so well known to engineers, that it requires no 
detailed description here. 


Northern coal-fields.. 198 9,179,872,000 


- 15 oe +e 





Dotel .. oo co GIO oc oo co e+ 26,343,675,000 

| Deduct one-hilf waste in mining .. e+ 13,171,837,500 
| Which leaves of marketable coal, 13,171,837,500 tons, or a de- 
posit equal to an annual supply of 20,000,00 tons for 600 years. 
Within acircle of 100 miles, of which Pittsburgh, in the western 
extremity, is the centre, there is enough bituminous coal in the 
earth to pay off the national debts of all the Governments in the 
world many times over. And it has been estimated, from geologi- 
South Kenstneron Musrum.—Visitors during the week ending | cal surveys, that this coal would pay our national debt fifty-four 
6th May, 1871 :—On Monday, Tuesday, and Saturday (free) from | times, if its stupendous value could be realised at once. Far down 
10 a.m. to 10 p.m., Museum, 19,533 ; Meyrick and other galleries, | in the mines we have, in the [small anthracite region, more than 
6417 ; on _Wednesday, Thursday, and Friday (admisssion 6d.), | 400 miles of railroad, not included in the serrogete of railways in 
from 10 a.m. to 6 p.m., Museum, 2610; Meyrick and other | the State. These subterranean railways would, if formed into one 
"ran hr total, — a of corresponding week in | continuous line, reach from Boston to W: or they would 
ormer years, 13,740, Total from 0 of the museum, | form a double track from Philadelphia to New York and back 

10,431,090, again.—American Manufacturing Review, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





STEAM RAMS—BY WHOM INVENTED? 


Srr,—Your correspondent, Mr. Silvester, claims the invention 
for the late Mr. C. Sylvester in 1858. 

So far as priority of dates is concerned I claim the invention 
for Mr. James Nasmyth, who gave me the sketch of a steam ram 
in the act of sinking a line-of-battle ship at the table @héte of 
Meurice’s Hotel in Paris so far back as 1843, when he called it the 
**steam devil.” Healso added that the point of the ram might 
be furnished with an explosive shell that would break off from 
the point of the ram and remain inserted in the enemy’s ship 
when she backed away from her, ' 

Some years ago a similar discussion arose in the columns of the 
Times, claiming the invention for a distinguished admiral many 
years after the date I have mentioned. I then enclosed the 
original sketch in a letter to that journal, with the particulars I 
now furnish to you, in verification of my statement, but no notice 
was taken of my letter, neither was the interesting sketch 
returned, T. H. Woop. 





COMPOUND ENGINES. 

Srr,—If your correspondent ‘‘C.” will have the kindness to 
explain what becomes of the extra power developed in the single 
cylinder as compared with the compound engine he speaks of, he 
would confer a favour on a non-mathematical reader. The steam 
pressure is the same in both engines, and we may therefore take 
the efficiency of a pound of steam to be the same in each case; but 
if the single engine uses more pounds of steam than the compound 
engine, the power stored up in the extra pounds of steam must be 
expended on something. What this something is I want very much 
to know, and I shall be much obliged to “ C.” if he will tell me. 

Is it not just possible that a slight modification in the pitch of 
the propeller, &c., would bring both engines on an equality, even 
if “ U's.” calculations are correct? x. 





THE PRESTON STEAM FIRE ENGINE TRIAL, 

S1r,—In last weck’s ENGINEER you misinterpreted my report 
respecting the dirty water. Messrs. Shand and Mason’s engine 
pumped clean water throughout the whole of the tests, and the 
Merryweather the mud. An error in puuctuation on the part of 
the printer in separating the two following sentences, so altering 
the sense:—‘‘ Although under these circumstances the Shand sent 
the water a little further and higher, the quantity by calculation 
is in favour of Merryweather,” &c. The circumstance of Merry- 
weather's engine pumping more water, though not sending it so 
high, is explained by Mr. Atherton, in his report, their nozzle 
being ,'; of an inch larger than that of Shand, Mason, and Co. 

Preston, May 3rd, 1871. JOHN C, STEPHENSON, 








EXPERIMENTS AT SHOEBURYNESS. 


THURSDAY was one of those show-days at Shoeburyness of 
which the object is to give the visitors as much as possible for 
their money. The entertainment is required to be of a piquant 
character. There must be a slice from every dish which Shoebury- 
ness can serve up—a slice well spiced and seasoned, a slice which 
is beyond no one’s powers of digestion. The plain fare of an 
ordinary working day will not do on a “‘ special train day.” There 
must be a little 12in. gun, and a little Yin.; a soupcon of Mon- 
crieff carriage, a flavour of field gun, a spice of segment, and a 
finish of shrapnel, some life-saving rocket, and a morsel of 
7-pounder. The effect on the targets is less considered than the 
effect on the visitors; and important contributions to the profes- 
sional knowledge of our engineers and artillerymen are not often 
made on days like these. And yet such days are not wholly 
thrown away. They are occasions on which a large number of 
persons are for the first, and in many cases the only, time of 
their lives ‘brought face to face with the realities of actual 
practice. Probably no one who has not seen a stout iron target 
tired at has much idea of what it is like, or realises the crowded 
concealment in the bombproof, the moment of expectancy, the 
earihquaking discharge, the quick patter around of the iron frag- 
ments, the run through the dense sulphurous smoke to the targets, 
the examination of the curious deep hole, the sides of which are 
too hot to be safely touched. There is a great deal in all this 
which is interesting, and even exciting, and it is certainly desirable 
that the interest of these experiments should find its way, beyond 
those who are professionally engaged in them, to the outer world. 
The vast importance of these experiments is such that we should 
be very sorry to see anything done which could in any way reduce 
such public sympathy and support as they now receive ; and, 
therefore, we should be very sorry to see these occasional gala days 
at Shoeburyness given up. Nevertheless, it is fair to observe 
that they are not days on which much real work is done; and to 
this rule Thursday’s experiments were no exception. The main 
business of the day consisted in practice against two targets, 
which represented turrets of vessels of the Thunderer, Devas- 
tation, Rupert, and Fury class. No. 34 target consisted of a solid 
l4in, plate, resting on vertical (9in.) and horizontal (6in.) 
balks of teak backing, with an inner iron skin of two 
fin, plates and the usual iron ribs. No. 35 target consisted of a 
solid 8in, plate on vertical 9in. teak balks, then a Gin. plate, and 
then horizontal Gin. teak balks, with the skin and ribs as in 
No. 34. Against these two targets were ranged at a distance of 200 
yards the three most powerful guns in this country (if we except 
the single specimen of the 35-ton gun), viz., the 12in. of 23 tons, 
the llin, of 23 tons, and the 10in. of 18 tons. Only the first of 
these was fired on Thursday. One 12in. Palliser shot and one 12in, 
Palliser shell were fired at each target. The superiority of the 
cord shot to the shell against these very thick targets was fully 
established by these four shots. In both cases the shot pene- 
trated to a considerable depth, while the shells burst, apparently, 
before their penetrative power had been satisfactorily developed. 
Neither turret was penetrated, the interior being, for all practical 
purposes, uninjured, The practice against these targets was con- 
tinued on Friday with the 12in. and1lin. guns. On this occasion 
moreinjury wasdone. One shot from the 12in. broke two boltheads 
from No, 35 target, and illustrated the inferiority of those bolts with 
the minus thread and Bascombe washer to the well-tried Palliser 
bolts, which the Admiralty for some reason or another appear in- 
disposed to adopt. An llin, shot struck at the junction of the 
two plates of No. 34 target, and wedged them open in such a way 
as to cause considerable damage to the turret : and another round 
from the same gun made daylight through the same target by 
driving one of the large bolts before it intothe interior. It isnot 
possible to pr confidently from such limited data as to the 
relative powers of resistance of the two structures, but the gene- 
ral impression appeared to be that No. 35 target (with the 
8in, and the Gin. plate) had rather the best of it. This 
construction—the details, of which, however, admit of con- 
siderable improvement—has the further merit of being less 
costly in the proportion of about thirty-five to fifty. The experi- 
ments against these targets will be continued next week. The 
most interesting feature of the trial was the very satisfactory per- 
formance of the new pebble powder, The introduction of this 
powder has raised the 12-in, gun from a sort of monster howitzer 
of inferior penetrative capabilities into a perk pera gun of 
enormous power, With R. L, G, powder the initial velocity of the 








12in. chot was only 1180ft. per second. It is now 1300ft. per 
second, and the effect of this is that the force of the blow struck 
has been raised from 5793 to 7030 foot-tons—or, in other words, 
the penetrative power of this gun is now as great at 1000 yards as 
it formerly was at the muzzle. The 1lin, gun, although possess- 





ing the same power of penetrati 1 in terms of the 
*fenergy” at inch of the shot’s circumference—is in total 
power slightly inferior to the 12in., as 6415 is to 7030. 
But on Friday the llin. was rather more lucky in its 
hits, and made rather a greater show. The increase of power of 
all our heavy rifled guns due to the introduction of pebble powder 
is very considerable. The velocities of the guns have, we under- 
stand, been increased as follows :—The 12in. by 120ft. per second ; 
the 10in. by 85ft.; the 9in. by 80ft.; the 8in. by 85ft.; the 7in. 
by 90ft. To any one acquainted with the subject the force of 
these figures will be apparent. How in face of these results, 
coupled with the fact that these increments of velocity are ob- 
tained with actually less strain upon the gun, any one can be 
found seriously to argue against the speedy supply of pebble 
powder we are at a loss to understand. Habitués of Shoebury- 
ness at all events were able to appreciate the tangible evidence of 
the efficiency of pebble which was afforded by the mugnificent, 
and we believe unparalleled, penetrations which were obtained 
through its agency on Thursday and Friday. And if the impres- 
sion which the habituds derived was conveyed to some of the 
illustrious visitors who were present, last week’s experiments, 
if they teach nothing else, will not have been thrown away.—Pall 
Mail Gazette. 








AN influential deputation last week waited on the Duke of 
Argyll to urge the making of the new ship canal through the 
narrow neck of land a from the continent of India, which 
separates the Gulf of Manaar from the Palk Straits. At the close 
of the discussion his Grace frankly admitted that if the statements 
made by the several members of the deputation were correct, 
which he did not doubt, and if the work could be executed at the 
cost estimated, or anything near it, it would doubtless be worthy 
of adoption, and he, therefore, would address the Indian Govern- 
ment with the view of obtaining an official estimate, and then give 
his best consideration to the subject. 


Launcu.—On Thursday, the 4th inst., Messrs. John Elder and 
Co, launched from their shipbuilding yard at Fairfield, Govan, an 
iron screw steamer of 2700 tons register and 400-horse power 
nominal for the Stoomvaart Nederland Company. The vessel has 
been designed and constructed for that company’s service between 
Holland and Java, vid the Suez Canal, and is of the following di- 
mensions :—Length between perpendiculars, 320ft.; breadth, 39ft. ; 
and depth moulded, 3lft. In the equipment of the ship the latest 
improvements have been introduced, and nothing appears to be 
overlooked which will tend to the success of the vessel, and the 
passenger accommodation and fittings are of ahigh class of workman- 
ship and finish. Accommodation has been provided for one 
hundred first, fifty second, and a few third-class passengers. She 
has great carrying capacity, with light draught of water. The 
engines, which are being yr ea by the same firm, are upon their 
compound principle, with allrecent improvements. The ceremony 
of naming the Prins-van-Orange was gracefully performed by Mrs. 
Pearce, wife of one of the partners of John Elder and Co., assisted 
by Miss Sowter, of London, who cut away the rope. After the 
launch a number of ladies and gentlemen assembled in the builders’ 
drawing-room, where luncheon was served up. The firm have two 
other vessels on the stocks for the same company, 350ft. in length. 
The Prins-van-Orange is similar in every respect to the Willem 
III., launched from the same yard on 8th March, The Willem 
III. was tried on Wednesday hetween the Cloch and Cumbrae 
lights to test her speed‘and consumption of fuel, and, notwith- 
standing the boisterous state of the weather, the performance of 
the ship was highly satisfactory to all concerned. The Willem 
III. left Greenock for Amsterdam on Thursday afternoon, from 
which post she is intended to sail for Java, vid the Suez Canal, 
about the middle of this month, 


THE CONVERSAZIONE OF THE PRESIDENT OF THE INSTITUTION 
oF Civit ENGINEERS.—Mr. Vignoles, as president, proposes to give 
a conversazione at the house of the Institution on Tuesday, the 
6th of June, and a morning reception on the following day. For 
the occasion it is desired to obtain the loan of a small number of 
paintings and water-colour drawings, by ancient and modern 
masters of eminence, depicting some engineering work, object, or 
matter of interest. It is to be understood that geometrical 
delineations of works are not sought; but, as has been expressed 
by Mr. 8. Smiles, ‘‘a bridge, lighthouse, aqueduct, or harbour, or 
any other effort of engineering skill, set in its appropriate land- 
scape.” Among examples of this class may be mentioned the art 
works of Kuysdael, Hobbema, Von Goyen, Van der Velde, Cuyp, 
and other artists of the Dutch school, who have represented 
the canals, dykes, sluices, wind and water mills of Holland; 
De Koningk, Dutch windmill drainage ; Joseph Vernet, 
French naval ports, with buildings, masting sheers, &c. ; Cana- 
letto and Guardi, bridge of the Rialto, canals of Venice ; Wright 
(of Derby), the forge, air pump, orrery ; 8. Scott, bridges over 
the Thames ; 8. Stork, sea coasts, piers and other works; Con- 
stable, inland navigation, locks, mills; Old Crome, slate and 
other quarries ; Daniel, bridges, viaducts ; docks, Copley Fielding, 
harbours; De Wint, windmills; Prout, pierheads; W. J. M. 
Turner, lighthouses, steam-vessels; C. Stanfield, ports, har- 
bours ; E. W. Cooke, lighthouses, bridges, steamboats, cranes, 
piers; F, R. Lee, breakwaters, bridges; Elmore, combing 
machine, loom; Hook, mining scenes in Cornwall ; Poynter, 
Carmichael, Duncan, Andrews, Bourne, &c. &c. Views of any of 
the following works, among others, would be particularly accept- 
able :—United Kingdom: Drainage of the fens; embankments 
to prevent inroads of the sea; remarkable illustrations of 
road engineering, including cuttings in sea cliffs of North Wales; 
past and present bridges over the river Thames ; Pont-y-tu-Pridd, 
Glamorganshire ; the Bridgewater Canal from Worsley to Man- 
chester, including the Barton aqueduct; the Eddystone, Bell 
Rock, and Skerryvore lighthouses ; Banff, Coldstream, and Perth 
bridges ; Forth and Clyde Ship Canal, including the Kelvin aque- 
duct ; Aire and Calder navigation ; Essex bridge over the Liffey 
in Dublin; Caledonian, Crinan, Gloucester, and Berkeley and 
Gotha canals, and inland navigation generally ; Plymouth and 
Portland breakwaters ; aqueduct over the Lune, near Lancaster ; 
bridge over the Tweed at Kelso; Ramsgate, Kingstown, Howth, 
Holyhead, Donaghadee, Folkestone, Aberdeen, Dundee, and other 
harbours ; Sheerness, Portsmouth, and Plymouth dockyards ; 
Wellington Bridge, Leeds ; Chirk and Pont-y-cysylte aqueducts ; 
Dunkeld Bridge ; the first iron bridge at Coalbrookdale; the 
iron bridge over the Wear at Sunderland ; the Menai, Conway, 
Pesth, and Clifton suspension bridges ; the Britannia and Conway 
tubular bridges ; the Dean Bridge, Edinburgh ; bridge over the 
Dee at Chester; Coal staiths, machinery at colliery pit heads, 
and at mines generally ; remarkable steam vessels ; Thames tunnel ; 
Chepstow and Saltash bridges; Royal Border bridge at 
Berwick; High Level Bridge at Newcastle-on-Tyne, &c. 3 
Italy : Genoa, Venice, Ancona, Civita Vecchia, Leghorn, and 
Naples harbours; canals; silk machinery of Lombardy. France: 
Cherbourg, Toulon, Brest, Havre, Boulogne, Calais and Dunkirk, 
docks and moles; Languedoc, Burgundy, and Picardy canals; em- 
bankments of the Loire; Neuilly, Bordeaux, and the Dordogne 
bridges. Switzerland: The Stelvio, Mont Cenis, St. Gothard, 
Splugen, Brenner, Simplon roads and passes. Holland : Embank- 
ments for preventing inroads of the sea; the great Texel, and other 
canals; drainage works, dykes, &c, Germany: Rivers Danube, Elbe, 
and Rhine, and bridges across them, also canals connecting them; 
roads and mining operations, Sweden: Carlscrona docks; Trolhatta 
canal, Russia: Docks at Cronstadt and Revel; Kieff suspension 
bridge; inland navigation; roads. Spain: Malaga, Alicante, Tarra- 
gona, and Barcelona moles; Ferrol, Cartagena, and Cadiz docks; 
Arragon Canal, United States: Public works; mechanical inven- 
tions and discoveries, Railways in all these countries. Competent 
persons will be employed to collect the pictures, and to re-hang 
them on the walls of the owners; and all works lent to the President 
will be insured against fire. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


511. Freperick ArTuur PaGet, Seymour-chambers, Adelphi, London, 
and Jonn WILuis AsueR, Brooklyn Villas, New Wimbledon, Surrey, 
“Improvements in apparatus for ice-making and cooling.” — 25th 
February, 1871. 

590. EpwaRD Moraan, Washington, Columbia, U.S., “Improved means 
for facilitating the measurement of folded or rolled fabrics.” —4th 
March, 1871. 

641. AnToUR Miison Brrcuatt, Preston, Lancashire, “Improved appa- 
ratus for preventing the explosions of or accidents to steam boilers,”—- 
10th March, 1871. 

685. ALFRED TyLor, Newgate-street, London, ‘‘Improvements in valve 
apparatus for regulating the discharge of liquids.”—15th March, 1871. 
703. SamueL James Hewnis, Liverpool, ‘‘An improved manufacture of 
mineral compounds to be used asa paint and for other purposes.”— 

16th March, 1871. 

728. ALFRED Francois OssE.tn, Paris, France, ‘An improved apparatus 
for obtaining and applying motive power.”—18¢h March, 1871. 

767. FREDERICK OsBOURN, Spencer-road, Hornsey-road, London, “ Im- 
provements in apparatus for cutting cloth and other materials.” —2lst 
March, 1871. 

804. RicHarp Dover, St. Stephen's-road, New-road, Hammersmith, 
Middlesex, ‘‘ A mode and means for preventing the flow or passage of 
sewage into rivers or streams from the sewers, drains, and other 
channels, and retaining the sewage matters for agricultural purposes.” 
—24th March, 1871. 

$ll. James Hoca, Raven Villas, New-road, Hammersmith, Middlesex, 
“Improvements in the manufacture of toys or toy books.”—25th 
March, 1871. 

817. ALEXANDER INNES, Raemoir and Cowie, Kincardine, N.B., *‘ An 
improved optical instrument or practice register for recording the 
angular measurements of objects at inaccessible distances with an 
adjustable multiplying power.”—27th March, 1871. 

825. WitiaM ANSELL, EEmmingham, “Improvements in breech-loading 


re-arms. 

831. Rawpon THornton and Bensamin Wear, Cleckheaton, Yorkshire, 
“Improvements in carding engines, and in apparatus connected there- 
with.”—28th March, 1871. 

867. WiLi1aM Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in washing hines.”—A ication from Albert Assmann, Rah- 
way, New Jersey, U.S.—31st March, 1871. 

880. Witutam Lampert Yonce, Cheltenham, Gloucestershire, ‘‘An im- 
proved watch for travellers.” 

882. Tuomas Freeman, Cardigan-road, London, ‘‘Improvements in 
fastenings for wearing apparel.”—3rd April, 1871. 

899. AnTHuUR Mitsom BircHa.i, Preston, Lancashire, ‘Improved low- 
water apparatus to act on the safety valves of steam boilers.”—5th 
April, 1871. 

915. THomas Tuomas, Cardiff, Glamorganshire, ‘Improvements in the 
ventilation of mines, and in apparatus therefor.” 

917. GeorGe Pup, jun., Liverpool, ‘‘ Improvements applicable tu desks, 
music stands, and seats for school and other purposes.”—6th April, 
1871. 

941. Epovarp Cuar.es Descamps and Francois SeRAruHiN Bren, Beerssé, 
Belgium, “An improved system of forming blocks of stone, brick, 
iron, wood, or cement, so that, when joined together and tightened, 
they shall mutually support or bind each other.” 

944. Richarp Borman Boymay, Park-hill, Clapham Park, Surrey, ‘Im- 
provements in constructing steam and other ships, boats, and aerial 
machines so as to reduce their resistance.” —10th April, 1871. 

961. Jonn Ropert Breacu, Bridgewater-square, Barbican, London, * An 
improved brush for scouring the insides of saucepans, pots, and pans.” 
—l2th April, 1871. 

975. James Street, Glasgow, Lanarkshire, N.B., and Henry WItsox, 
Stockton-on-Tees, Durham, ‘‘ Improvements in apparatus for cooling 
brewers’, distillers’, and other worts and other liquids.” 

977. Tnomas Cocker, West Houghton, Lancashire, ** Improved apparatus 
for distributing fluids upon silk or other woven fabrics, which uppa- 
ratus is also applicable for damping paper for printing, for damping 
and sizing yarns for weaving, and for other analogous purposes.” 

979. WittiaM Samuet Laycock, Portobello-place, Sheffield, “ Improve- 
ments in machinery for weaving certain kinds of fabrics.” 

981. Georce Wicatwick Renpet, Newcastle-upon-Tyne, ‘‘ Improvements 
in self-propelling submerged torpedves.”—13th April, 1871. 

989, Jean Marre Onesime Tain, Chancery-lane, London, “ An improved 
apparatus or lever combination applicable to various machines for 
multiplying or augmenting their power.’ 

995. JosePH TOWNSEND, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
treating phosphates containing alumina, and in obtaining products 
therefrom.”—14th April, 1871. 

997. CAMPBELL Morrit, Southampton-buildinys, ‘‘ Improvements in the 
manufacture of superphosphate of lime.” 

998. Witt1aM Souruwoop, Salisbury Hotel, Salisbury-square, London, 
‘Improvements in machinery applicable t» feeding fires with cual, 
coke, or other materials.” 

999. Epwarp Rogert Austiy, Strand, London, ‘ Improvements in the 
mode of erecting and sinking cylinders for )iers and foundations, and 
in pontoons employed for that purpose.” 

1004. James Freprerick Lackerstgeen and Joun CoLtey Bromriep, 
Moorgate-street, London, ‘“‘ Improvements ia the manufacture of paper 
for cigarettes or for other purposes.” 

1005. Witt1amM Mackinper, Mere Hall, Branston, Lincolnshire, ‘‘ Im- 
oo a in wheels applicable for traction. engine wagons and other 
vehicles.” 

1007. Winu1am Ropert Lake, Southampto.-buildings, London, “ An 
a apparatus for raising, forcing, an 1 exhausting air, gas, water, 
and other fluids.”—A communication fiom Albin Peters, Moscow, 

ode 





ussia. 

1009. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘‘ Improve- 
ments in the treatment of bone, horn pit/:, and similar substances, for 
obtaining valuable products therefrom.”— A communication from 
Nathaniel Brown Rice, East Saginaw, Michigan, U.S., and William 
Spencer Driggs, New York, U.8.—15tA A pril, 1871. 

1011. Georce Speicut, Spencer-street, Gswell-road, London, “An im- 
proved apparatus for ang | knives ani forks.” 

1013. Thomas James Smiru, Fleet-street, London, “ Improved apparatus 
for stretching painting picture and ot/er frames.”—A communication 
from James Fairman, New York, U.8..-17th April, 1871. 

1021, RicHarpD Bicyerton and Ratpx bickerton, Berwick-upon-Tweed, 
“ Improvements i). harrows.” 

1027. Captain Ancus Hamitton, Bedfo:d-place, Russell-square, London, 
and Juuivs Sax, Creat Russell-street. London, ‘‘ Improvements in cabs, 
and in apparatis connected therew.th, to enable a passenger to com- 
municate with the driver.”—18th A) ril, 1871. 

1029. WiLttam ConisBee, Herbert’s ouildings, Waterloo-road, Surrey, 
“Improvements in printing ~.achines for printing from engraved 
intaglio pla‘es.” 

1031. Wittiam iKooKES, Chancery-lane, London, ‘ Improvements in 
machinery for scouring and rinsing wool.”—A communication from 
Francois Joseph Leroy, Hodimont, near Vervicrs, Belgium. 

1032, Witt1am LiucHes, Manchester, ‘‘ Improvements in sugar mills.”—A 
communication from Charles Hughes, Cuba. 

1038. Bensamin Hartow, Macclesfield, Cheshire, ‘‘ Improvements in the 
manufacture of cast iron pipes and in apparatus therefor.” 

1034. Wittiam Epwarp Newron, Chancery-lane, London, “ Improved 
— for regulating the supply of steam to the working cylinders 
of steam engines."—A communication from Charles Nolet, Ghent, 


Belgium. 

1036. Davip Spence, Manchester, ‘‘Improvements in the treatment of 
spent oxide of iron arising from the purification’ of gas or the said 
oxide when partly spent.”—19th April, 1871. 

1040. Joun Ricuarp Forman, Kingston-upon-Hull, Yorkshire, ‘* Improve- 
ments in valve boxes or stop boxes used for regulating the communi- 
cation between hydraulic presses and pumps.” 

1042. ALPHonse Louis Normanpy, Albert-square, Clapham-road, Surrey, 
** Improvements in the method of and machinery or apparatus fur pro- 
ducing artificial cold and ice,”—20th April, 1871. 

1046. Richarp Nor¥o.k, Beverley, Yorkshire, ‘* Improvements in drying 
and preserving timber, and in the construction of stoves for effecting 
the same, and for condensing and collecting the gases evolved during 
the processes.” 

1050. Samuet Crorrer, Cheapside, London, “Improvements in printers’ 

for curved, circular, or si t lines.”—A communication from 
Charles N. Morris, Cincinnati, Ohio, U.S. 

1052. Pau. Toer.ier, Gracechurch-street, London, ‘‘ An improved process 
for cleaning cotton yarn, cotton waste, and such like fibrous materials, 
and in sepurating the grease therefrom, and in the inode of treating the 
products resulting from such said process to fit them for manuufucturing 


1054. panes ome my Le en ae ee Cain, nov om’ “Tm- 
ved apparatus for communica vers and conductors 

Bf road vehicles.” = 

1056. Josiau Harris, Old Jewry, London, ‘‘ Improvements in ordnance.” 
— 21st April, 1871. 

1060. Davip Warp, Sheffield, “‘Improvements in the construction of 
shears for shi sheep and other animals.”--A communication from 
Charles Sargeant, Rokewood, Victoria, Australia. 
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1062. Tuomas WHITEHEAD PaRKER and James GREENWOOD, Roach, Lan- 
ements in mules for spinning.” 

Rows Sweetser, Essex-road, Islington, London, “ Im- 
vements in apparatus employed in preparing acrated liquids, and 

pg combining other matters therewith, also in corking bottles or 

vessels containing such uids, and in stoppers for retaining such 

liquids in bottles or vessels, and for facilitating the delivery there- 


1066. Taomas Roway, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
obtaining steel.” 

1070. Wituiam Watuica Brippuips, Tavistock-strect, Bedford-square, 
London, “‘ Improvements in railway brakes.” 

1072. Cuantes James AppLeBy, Emerson-street, Southwark, Surrey, 
“Improvements in machinery for piercing holes in rock, for sinking 
deep bore holes, tunnelling, mining, and such like purposes.” 


cash: = 
1064. GeorcE 





1074. Wittiam Ropert KE, Southampton-buildings, London, “ Im- 
ro its in hinery for sawing stone.”—A communication from 
Thomas Glaister, Melbourne, Victoria.—22nd April, 1871. 


1076. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, “ Improved 
apparatus for converting reciprocating into rotary motion in steam 
engines and other machinery.”—A communication from James Harrod, 
Auglaize, Ohio, U.S. 

1078. CHARLES PonTIFFX, FREDERICK PonTIFEX, and ANTHONY SHERWOOD, 
Albion Works, King’s Cross, London, “ Improvements in apparatus for 
washing casks and other vessels.” 

1080. THomas ALFRED WarkINGTON, Newgate-street, London, and ALFRED 
Miston, Lawn, Datchet, Bucks, *‘ Improvements in clothes brushes.” 
1082. Witt1am Rosert Lake, Southampton-buildings, London, “ Im- 
rovements in turbine water-wheels.”—A communication from Elisha 

nt Hayden Capron, Hudson, New York, U.S. 

1084. Rosert Irvine, Leith, Midlothian, N.B., and Cuaries Nevitte 
Jonnson, Newcastle-upon-Tyne, “‘ Improvements in the treatment and 
preparation of phosphatic materials.”—24th April, 1871. 

1/86. JosepH Woops and Epwin Woops, Warrington, Lancashire, “ Im- 
provements in apparatus employed in drawing wire.” 

(&8, Tomas Unsworta, Manchester, ‘‘Improvements in machinery for 
making banding, cord, or other such like article.” 

(90. Witt1am Wormacp and Syrias Henry Hatt, Leeds, Yorkshire, 
‘Improvement in sewing machines.” 

1094. Epwarp Butt, Porthcurno, near Penzance, Cornwall, “‘ Improve- 
ments in electric telegraph apparatus,”—25th April, 1871. 

1098. Joun Ruiopy, Suffolk-street, Dublin, ‘‘ Improvements in fire-arms, 
and in cartridges to be used therewith.” 

1100. Oates Incuam and ILtrsawortnh Bourrerriecp, Bradford, York- 
shire, ‘‘Improved means or apparatus employed in finishing textile 
fabrics.” 

1102. Wittiam Hersom, Nile-street, Sunderland, 
furnace bars.” 

1104. ALFrep Vincent Newron, Chancery-lane, London, ‘‘ Improvements 
in holding and cutting pliers, part of which improvements is applicable 
to other tools or implements having a tongs-like action.”— A communi- 
cation from Nathan Thompson, Brooklyn, New York, U.8.—26th April, 
1871. 


Inventions Protected for Six Months on the Deposits of 
Complete Specifications. 
1107. Wituram Rosert Lake, Southampton-buildings, London, ‘‘Im- 
rovements in joiners’ clamps.”—A communication from William Henry 
Boodehild, Hudson, New York, U.S.—27th April, 1871. 
1134. James Emmorrt, Farsley, near Leeds, Yorkshire, ‘Improvements in 
machinery for preparing wool for combing.” —28th April, 1871. 


“Improvements in 


Patents on which the Stamp Duty of £50 has been Paid. 

1475, Wittiam Epwarp Newton, Chancery-lane, London, “ Pick-axes, 
&e.”—5th May, 1868. 

1514. ARTHUR James, Redditch, Worcestershire, ‘‘ Polishing needles.”—- 
8th May, 1868, 

1455. Epwarp Morcan and Georce Henry Morcan, Edgware-road, 
London, “‘Carriages.”—4th May, 1868, 

1466. Jouw CLoven, Grove Mill, Keighley, Yorkshire, ‘‘ Screw gill-boxes 
for preparing wool, &c.”—5th May, 1868. 

1469. GeorGe Kent, High Holborn, London, “Ice preservers, &c.”—5th 
May, 1868. 

1482. Cuartes Jonn Cuvss, Canterbury Hoiise, West-end, Hampstead, 

dlesex, ‘‘ Getting coal, slate, &c.”—6th May, 1868, 

1529. Jonn Howarp WortHinGTON Bicos, Manchester, “ Selecting warp 
threads.”—9th May, 1868. 

1473. Freperick Joun Krino, Leadenhall-street, London, ‘‘ Preserving 
potatoes.”—5th May, 1868. 

1480. Toomas Warren, Glasgow, Lanarkshire, N.B., ‘ Furnaces.”—6th 


May, 1868. 

1491. James Granam Waker, Bonnington, Midlothian, N.B., and 
Cuar.es Srey, Leith, Midlothian, N.B., “ Separating tares and other 
impurities from grain, &c.”—6th May, 1868. 

1493. WiLt1am Harvie, Glasgow, Lanarkshire, N.B., ‘‘ Lamps, &.”—6th 


Muay, 1868. 
1471. Wiu.t1am Beate, Taunton, Somersetshire, “‘ Ladders.”—5th May, 
1868 


1511. Hersert Newton Penrice, Witton House, near Norwich, “Tunnels 
and galleries in rocks.”—Sth May, 1868. 

1519. Joun Norman, Glasgow, Lanarkshire, N.B., ‘‘ Calcining, burning, 
or oxidising ores, &c.”—9th May, 1868. 

1661. Georce Tomurnson Bousricip, Loughborough Park, Brixton, 
Surrey, ‘‘ Power looms.”—20th May, 1868. 

1715. Wittiam’ Harpy Kent, St. George’s-place, Knightsbridge, London, 
“ Fluting, crimping, and puffing fabrics.”—25th May, 1868. 


Patents on which the Stamp Duty of £100 has been Paia. 


1210. Ropert Francis Farruie, Gracechurch-street, London, “ Loco- 
motive engines and boilers.”—12th May, 1864. 

1146. Georce Hopason, Bradford, Yorkshire, and ALeExanper Hennan 
Martin, Buttershaw Mills, near Bracford, Yorkshire, ‘‘ Giving motion 
to rotary shuttle boxes of looms.”—¢th May, 1864. 

1148, Wiii1am Hirst, Halifax, Yorkshire, ‘‘ Paper or linen spool tubes.” 
—6th May, 1864. 

1242. Jouw Hamitrow, jun., Liverpool, ‘‘ Electric telegraph posts.”—17th 


May, 1864. 

1142. Rone Joun Miter, jun., Clarendon-place, Vassall-road, Brixton, 
Surrey, ‘‘Steam engines and pumps.”—5th May, 1864. 

1151. Anprew Barctay, Kilmarnock, Ayrshire, N.B., ‘‘ Injecting and 
ejecting fluids.”—6th May, 1864. 

1158. James Wavisu, Torpoint, Cornwall, “‘Lamps.”—7th May, 1864. 

1159. Joun Cameron, Hulme, Manchester, ‘ Lever punching machines.” 
—Tth May, 1864. 


Notices of Intention to Proceed with Patents, 


$381. Joux Taomsow Kiva, Liverpool, “ Wood screws.”—A communication 
from George Colin Davies. 

$385. Aveustus Henry TaurGcar, Lakenham, and Cnartes Henry 
Capon, Thorpe Hamlet, ** Paper, = 

$386. Witt1am Rospertson, Market-street, Manchester, “ Street railways.” 
—28th December, 1870. 

$390, Witt1am Rosert Lake, Southampton-buildings, London, ‘Steam 
generators and furnaces.”—-A communication from 3, Lloyd Wiegand. 
—209th December, 1870. 

$894. Georce GLover, Manning-street, Marylebone, London, “ Invalid 

” 


8. 

$396. Ernst Danret Nacet,. Hamburgh, Germany, ‘Coating iron, &c., 
with electro-deposit of nickel or cobalt.” 

8398. Puttre Brannon, Bouveric-street, Fleet-street, London, “‘ Concrete 
works.”-- 30th December, 1870. 

8402. Epwarp Praimerosk Howarp Vavonay, Chancery-lane, London, 
“Preventing incrustation in and corrosion of steam boilers, &c.”—A 
communication from Charles James Adolphus Dick.—1lst Decenber, 1870. 

10. CHaRLes Amprose McEvoy, Piccadilly, London, “ Exploding tor- 
pedoes, &0.”—3rd January, 1871. 

30. Wizuiam Lawrence Mitcnett, Kirkcaldy, Fifeshire, N.B., ‘Looms 


for weaving.” 

81. Epwarp Hopson and Ricnarp Hit, Bolton, ‘‘ Railway signals, &&,.” 
—6th January, 1871. 

46. WILLIAM icsasm Furtonoz, Oxford- Hammersmith, and 


James Dixon CHURCHILL, St. Thomas’-road, Ho! ay, London, “ Alka- 


&c,.”—0th January, 1871. 


162. Joan Hewry Brown, Newcastle-on-Tyne, and James Bowron, 
South Shields, ‘‘ Paper.”— 21st January, 1871. 
177. Witt1am Epwarp Newron, Chancery-lane, London, “ Cheese.”—A 


from Artemas Holdredge, Benjamin Franklin Harring- 
and Henry Harrison Harringtou.—23rd January, 1871. 

188, JosepH BLackmoreE, Manchester, ‘‘ Cisterns.”—25th January, 1871. 

216. Ggorcz Harris Havwoop and Freperick Parker, Dyers’ Hall- 
wharf, London, ‘‘ Stove grates.”—27th January, 1871. 

2.7. CuaRtes Jonn GaLtLoway and Jonn Henry Becewitu, Manchester, 
“* Valves to blowing engines, &e.”—30th January, 1871. 

374. Witt1aM BianForpD, Mercer’s-terrace, Salmon's-lane, Limehouse, 

a machines.” 
GorexaM, Swanscombe, ‘‘ Kilns for burning cement and 

lime,” —15th February, 1871. 

- beg Wastenrys Smiru, Newcastle-on-Tyne, ‘‘ Anchors.”—2nd 

685. ALFRED TyLor, Newgate-street, London, ‘‘ Valve apparatus for regu- 
lating the discharge of fiquids.” * 7 


688. ALFRED Vincent Newron, Chancery-lane, London, “Refining and 

purifying cast iron.”—A communication from James Henderson.—15th 

March, 1871. 

728. ALFRED Francois Osse.iy, Paris, ‘Motive power.”—18th March, 
1871 


804. Ricnarp Dover, St. Stephen’s-road, New-road, Hammersmith, 
“ Preventing the flow or passage of sewage into rivers or streams from 
the sewers, &c.”—24th March, 1871. 

834. Georce Binnie, Falkirk Ironworks, Falkirk, N.B., “‘ Pots, &c.”—- 

20th March, 1871. 

944. Richarp Boyman Boymas, Park-hill, Clapham Park, Surrey, “Ships, 

boats, &c.”—10th April, 1871. 

998. WiLtL1am SoutuHwoop, Salisbury Hvtel, Sulisbury-square, London, 
“ Feeding fires with coal, &c.”—15th April, 1871. 

1018. Witu1am Epwarp Newton, Chancery-lane, London, “ Holding 
rolling window shades or blinds in different positions.”--A communi- 
cation from Nathan Thompson.—17th April, 1871. 

1042. ALPHONSE Lovis Normanby, Albert-square, Clapham road, Surrey, 
* Producing artificial cold and ice.”—20th April, 1871. 


for spinning.” —22nd April, 1871. 

1082. Witut1aM Ropert Lake, Southampton-buildings, London, ‘‘Turbine 
water-wheels.” — A communication from Elisha Picrpont Hayden 
Capron.—24th April, 1871. 

1104. ALFRED Vincent Newton, Chancery-lane, London, 
cutting pliers, &c.”—A communication from Nathan Thompson.—26th 
April, 1871. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
>= office of the Commissioners of Patents, within fourteen days of its 

te. 


List of Specifications published during the Week ending 
6th May, 1871. 





2276, 4d.; 2330, 78.; 2368, 48.; 2380, 8d.; ; 2426, 
Is. 2d.; 2142, Sd.; 2444, Is. 4d; 2460, Sd. 24 


2467, 3s. 4d.; 2471, 2s. 4d.; 2474, Is. 4d.; 2476, 1s. 4d.; 2491, 8d.; 
» ls. 4d.; 2497, 10d.; 2498, 10d.; 2499, 1s. 4d.; 2500, 
2509, 10d.; 2517, 8d.; 2523, 10¢.; 2531, Sd.; 25 ls 8d.; . 3 
J0d.; 2548, 6d.; 2551, 6d.; 2556, Sd.; 2559. 18.; 2564, 73, 4d.; 
2575, 8d.; 2576, 4d.; 2577, 4d.; 2578, 4d.; 2580, 4d.; 2582, 4d.; 2583, 4d.: 
2590, 4d.; 2596, 4d.; 2601, 4d.; 2604, 4d.; 2606, 4d.; 2607, 10d.; 2609, 4d; 
2613, 4d.; 2617, 4d.; 2618, 4d.; 2978, 8d.; 86, 8d.; 141, Sd. 





3 





*,* Spocifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tus Enciverr, at the ojice of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2760. W. Paton, Johnstone, N.B., “ Bugine packing.”—Dated 20th October, 
1870. 

This consists in using as packing wire or thin metal strips plaited to- 
gether, and to increase their elasticity, in plaiting them round a core 
formed of tube of vulcanised caoutchouc. 

2797. E. Von Jenison, San Francisco, U.S., “‘ Automatic lu 
Dated 24th October, 1870. 

This relates to a lubricator composed of a disc, which is fastened on 
the journal of the shaft to be lubricated in the interior of the journal 
box, and which dips into an oil reservoir provided with a mud bo 
is separated from the main compartment of the reservoir by a scree 
that the impurities accumulating in the said mud box are prevent 
from coming in contact with the lubricating disc. The oil which may 
carried out on the shaft beyond the journal is conducted back into the 
mud box through dripping channels in the lower shell of the journ! box, 
and after the impurities mixed with such oil have become separated 
from the liquid and have settled down in the mud box, the cloar 
passes up through the screen, and is again carried up on the j 

Class 2.-TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Caris, 

Harness, &c. 


2763. M. A. Muir and J. McIuwnam, Glasgow, “ Wrought iron vail 
sleepers.” —Dated 20th October, 1870. 


, 


bricator.”— 












be 








A flat plate is first entered into a machine, wherein three holes are 
simultaneously punched in what is to be the flat top of the sleeper, to 
receive the fastenings of the rail or chair. The three punches are by 
preference bevelled on their bottom ends, so as to act gradually on the 
plate, and are fixed to a block working in vertical guides, in positions so 
fixed relatively to the centre line of the block as to act with nearly equal 
leverage on the block. The vertical guides for the block are formed at 
the insides of a pair of massive side frames or housings, which are cist 
in one piece with a sole plate and a transverse bench, the last having 
fized on it the block which supports the plate. which is formed with 
holes for the punchings to pass down through. The plate is set against 
a gauge bracket at the back and a gauge strip at one side. The block is 
worked by an eccentric part of a shaft, revolving by means of gearing, 
and carried in bearings in the tops of the housings. The action of the 
shaft is communicated to the block by two strap liaks, the bottoms of 
which bear on steel pieces on the top of the block, and are T ended to 
receive strap for lifting the bleck. Stop rods fixed to cross frame bars 
are provided to prevent the platefrom rising with the punches when the 
block is lifted. The machine may be altered to suit various numbers and 
dispositions of the holes to be punched, by fixing the punches to different 
parts of the moving block, the fixed block below being correspondingly 
modified. 

2770. J. Farrevt, Dublin, “ Propelling and guiding velocipedes.”—Dated 
20th October, 1870. 

This consists in constructing velocipedes with a saddle bar, cither 
straight or curved, as desired, one end of which rests upon and is hinged 
on the carriage, frame, or perch of the velocipede, and the other end is 
secured to the bottom of the seat, which is thus fixed upon it, and 
which, by means of connecting rods, bears upon, and is attached to, the 
two outer cranks of the three-cranked axle of the driving wheels.—Not 
proceeded with. 

2777. G. Taytor, Huddersfield, “* Bending wheel tires.”—Dated 21st October, 
1870 


Vv 

This consists of a bed-plate of a suitable size and form, by preference 
placed horizontally, but which may be in any other position. Also of a 
rotary spindle or shaft projecting through this bed-plate carrying a plain 
bevel-wheel of suitable diameter for the smaller size of tires or hoops re- 
quired to be bent or formed. Also on the bed-plate are mounted two or 
more slide plates, each carrying on a shed a friction roller or guide roller. 
These plates are movable by means of screws, so that the rollers can be 
placed in position and set or adjusted at suitable distances from the 
outer surface of the bevel-wheel. One of these friction rollers is bevelled 
according to the bevel required to be given to the tire or hoop which is 
about to be bent, and a series of such rollers of different bevels are fitted 
to the same stud, so as to be changeable one for another.— Not proceeded 
with. 

791. J. Witkixs, Wolverhamplon, “ Fixing india-rubber tires.” —Dated 26th 
October, 1870. 

This relates to the use of a metal “turnspike clip,” made in one or 
more parts, the lower projections of which grip the sides of the wheel or 
wheel tire, the upper projections grip or check the rubber tire, and the 
spike or pin end is inserted in the wheel tire, while the spike or pin end 





pierces the rubber. The wheel, around its circumference and upon the 
wheel tire, subdivisions and holes. In each hole is inserted 
the e end of clip, so that the centre plate of the clip bears upon the 


wheel tire. The rubber tire is made a little less in diameter than the 
wheel on which it is to be fixed; its inner circumference is pierced and 
slotted at each subdivision, so as to pass over the upper spike or pin and 
centre plate of the metal clip. When the rubber tire is fixed to the wheel 
it is spiked upon a clip as each point of subdivision of the circumference 
of the wheel tire is locked in its place by the upper side projections of 
the metal clip, and bears or rests firmly upon the wheel. A new rubber 
tire can be put upon the wheel securely without difficulty by any person. 
—WNot proceeded with. 
Class 3,—FABRIOS, 

Including Machinery and Mechanical Operations connected with 

ing, Manufacturing, Dyeing, Printing, and Dressing 

Fabrics, &c. . 

2761. A. Forp, Notting-hill, “ Colouring india-rubber fabrics.” — Dated 20th 





October, 1870, 
! The caoutchoue article to be dyed! is to be manufactured of a drab or 


1062. TaHomas WuiTeHeaD Parker and James GREENWOOD, Roach,“ Mules | 


“ Holding and | 







ne Post-office, 5, High | 








light colour, and finished in the usual manner. It is immersed in an 
aqueous solution of aniline at a temperature of about 150 deg., retained 
in the dye until the desired tint is obtained. The colour thus imparted 
to the goods will be indelible. It is desirable to prepare some goods by 
steeping them for some hours in cold water. By this means they will 
— a certain quantity of moisture, and be more ready to take up the 
colour. 

2764, W. Crark, Newark, 

October, 1870. 

This relates to a previous patent, granted to Mr. Wield, and dated 22nd 
January, 1858, No. 122. The present inventor employs a heavier weight 
than heretofore, and provides a stop to limit its action. This stop relieves 
the bobbin from a portion of the pressure of the weight, and the stop is 
gradually move 4 cam as the winding progresses. When the last 
layer of tl lis being wound on the bobbin the full pressure of the 
weight is a ed to run on the bobbin. The thread guide and presser 
which traverses to and fro along the bobbin, as heretofore, has a lever in 


US., “ Winding thread on bobbins.” —Dated 20th 








iy 






| connection with it, and against the flat end of this lever a friction pulley 
bears i i 


ey is carried by a slide, actuate 
rotated uniformly, v 
vhat less than one r 





um. The cam i 


$s some 













ratchet and pa inding apparat 
filled bobbin to } and an empty on > cam is 
caused to complete its rotation to bring it back to its starting point. 
| This is effected by a driving pawl taking into a notch in a disc in con- 
nection Ww the cam. 
277 J. and W. McNavout, Rochdale, ‘‘ Treating wool."—Dated 2let 
October, 1870. 


onsists in transmitting to-and-fri 
] ow of wool-washing mac! 
the lifting n 
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cleaning 
false 
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bottom, and by usir fram kes or teeth, to which 

| cnd movement is given to agitate the mud wv ¢ water is passing through. 

2787. J. WorraLt, Maichester, “ Singeing fabrics.”"—Dated 22ad October, 
ww 


1870. 
The fabrics to be operated upon are formed intv endless bands, and the 
singeing apparatus fitted with guide and tension rollers to receive the 
bands of fabrics and traverse them over the singeing plates until the 
singcing operation is completed. The singeing plates are inserted inthe 
| crown of the flue of the furnace r heating the plates. They are 
raade of a length corr ibrics intend 
furnace may be fitt i number of t 
are ¢ ch group being 
act upon a > guide and tension rollers 
intended to traverse the bands heated plat 
direction until the singeing operation is completed. 
of fabric is held down in contact with its respective group of singeing 
plates by a bar carried by adjustable crank arms, and for each set of plates 
the inventor provides also a pair of rocking arms which carry a guide bar 
for lifting the fabric clear of the heating plates. 
A. Turner, Leicester, “ Terry Sabrics,”—Dated 22nd October, 1870. 
The inventor proposes to weave « plain terry, or cut pile fabric, in a 
Jacquard machine arranged to raise the terry only at such parts of the 
fabric as will be required to form the sh he intended article, the 
terry weft threads being left down at r parts so as to forma 
y, f sroundwork for all the seams or junctions of the 


go strong, firm ground 
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Class 4.—AGRICULTURBE. 

Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 

» “* Ploughshares.” —Dated 20th October, 1870. 
he ploughshare proper of a blade 
plying the steel in the front or cutting part, 
ge, either raised by forging or 
ket, separately formed 
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2801. W. J. Burcess aad C, T 38, Brentwood, “ Reaping machines.’ 
Dated 2th Oe r, 1870. 

lates to a patent granted to W. J. Burgess en the Ist June, 1965 

n » raise the cutter bar of the mowing machines 















ed, and simultaneously, to incline upwards 
jointed to the inner end of the cutter bar, and 
led to a quadrant which can be turned by a lever 
quadrant being mounted on a horizontal pin 
on a pin pl vertically, or nearly so; the 
juadrant is to be turned can thus be brought 
r the driver of the machiue to draw towards him 
The quadrant is placed in a sloping direction on its pin, to correspond 
with the line of the chain which passes downwards in a sloping direction 
to the arm before-mentioned. The quadrant has a catch bolt passing 
down through it, ch can be allowed to drop into holes or catches in 
the frame to lock the quadrant in any desired position. The bolt can be 
raised by a lever with which it is connected, and which lies along by the 
side of the lever handle of the quadrant. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
Hyatt, New York, U.S., “Illuminating roofs.”—Dated 
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2755. T. 20th 
October, 1870. 

This relates to roofs for buildings, and consists in constructing such 
roofs of sheet steel or other sheet metal, having small glasses set into 
perforations made therein to receive them. Another improvement 
relates to corrugated sheet metal roofs, and consists in the insertion 
therein of glasses. The inventor makes these glasses with expanded or 
button-shaped heads, so as to take a bearing on the surface itself of the 
metal, and thereby obviate the labour and expense of making special 
seats for such glasses. These button-headed glasses are also applicable 
to illuminating gratings. Another improvement applicable to gratings 
consists in making the holes in the metal ~ for the reception of the 
illuminating glasses larger below than on the upper side, and in forming 
a slightly expanded shank on the bntton-headed glass, which shauk 
passes through the smaller end of the hole and is secured therein by a 
ring of cement or putty inserted between the sides of the shank and the 
inner sides of the hole, 

2765. C. 8S. Smrra, C. H. Larrose, and F. 
“ Bridges.”—Dated 20th October, 1870. 

This consists in anchoring the tops of iron or steel piers of bridges, by 
means of longitudinal diagonal stays, to the feet or pedestals of other 
piers or abutments, so that the pier can be formed of but two columns, 
and still have the great longitudinal base afforded by the spread of the 
longitudinal diagonal stays to give it stability under the action of tem- 
perature or a moving load. Also in stiffening and strengthening the 
metal piers by means of up and down tension rods and cross struts at 
such a point in the height of the pier as will prevent flexure. 


H. Ssira, Baltimore, U.S. 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 


2769, A. Henry, Edinburgh, “Breech-loaders.”"—Dated 20th October, 1870. 
This relates to that class of fire-arms wherein a vertically sliding breech 
iece is employed for opening and closing the breech or cartridge cham- 
oe. The invention consists in operating the breech piece by means of a 
lever or beam having a radial movement in a vertical plane. The lever 
or beam is jointed at its rearward end by a pin or hinge-joint to the 
metallic casing of the lock, and its forward end enters a cavity of suit- 
able shape to receive it,formed in the breech piece. 
2798. J. H. Setwyn, Grasmere, “‘Entrenching tools."—Dated 26th October 
1870. 


The handle of the instrument, which may be made on the ordinary 
centre bar principle, hasa metal spike jointed to it, which, when the 
instrument is in use as a spade, is held firmly in position as a continua- 
tion of the handle and enters a suitable recess in the blade, to which it is 
then firmly secured (preferably by a nut and screw arrangement in which 
the nut partially covers the joint), but when the instrument is to be used 
asa pick the biade is removed and the spike placed and firmly held at a 
suitable angle to the handle. When the spike is used in this position 
the blade may be attached to it by arrangements provided for the 
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| gue so that the instrument may serve as an efficient hoeing imple- 
ment, 





Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 


2732. J. F. Hart, Sudbury, “ Steam washing and disinfecting machine.”— 
Dated 15th October, 1870. 

A perforated steam pipe is inserted either in the middle or at the sides, 
or round the interior of the body of the machine. The pipe is confined 
on each side by upright pieces of wood or iron, or other material so fixed 
as to allow of the circulation of the water (employed by washing) above 
aud below it. The steam, by causing the water to boil over the sides 
which confine the pipe, makes the water circulate through the clothing, 
linen, or other fabric intended to be washed, and which is placed for the 
purpose in a trough or troughs alongside of the steam pipe. The circula- 
tion of the water is further assisted and increased by a spreader, which 
causes the water to boil evenly over and through the clothing or material 
to be washed. The extreme heat caused by this method disinfocts the 
material under treatment. 

2737. C. Cook, Oxford-street, Loudon, “ Cases for furs.” —Dated 18th October, 
870. 


This consists in constructing cases and boxes of any convenient shape 
or form of camphor or cedar wood in combination.—Not proceeded with. 
2738. 8. Coxtins, Somerset-street, ““Guiding material on button-hole 

sewing machines.”—Dated 18th October, 1870. 

The material is held in the position required by the means of two 
plates connected by a hinge, with slots pe grooves for traversing the 
necessary way, and guided by a presser foot.-—Not proceeded with. 

2758. J. Howarp, Aldershot, “‘ Substitute for chicory.”—Dated 20th October, 
1870. 

The sugar having been extracted from beet, carrot, parsnip, mangold 
wurzel, or other saccharine roots, the inventor first dries the residual pulp 
by kilns or otherwise, and then roasts it, and subsequently reduces it to 
powder.—Not proceeded with. 

2759. F. Garsipr, Ashton-under-Lyne, “ Felting hat bodies."—Duted 20th 
October, 1870. 

This relates to a machine consisting of a cylinder or drum mounted on 
a shaft revolving in bearings attached to the framing of the machine, 
and the circumference of this drum is made of a fluted or corrugated 
form, or is covered with rods or bars of a rounded or angular form in 
their outer surfaces, A curved shell extends entirely around the cireum- 
ference of the drum, with the exception of an open space sufficient for the 
introduction and withdrawal of the hat bodies into and from within an 
annular space between the shell and the drum, The inner surface of the 
shell is corrugated or fluted, or is otherwise formed to correspond with 
the circumference of the drum, and the shell is formed in two or more 
portions hinged or jointed together, and is supported or suspended trom 
the framing of the machine by means of links jointed to the two ends of 
the shell, and to the intermediate hinged part or parts of the shell is so 
otherwise sustained as that, whilst being capable of yielding to admit of 
the passage of the bodies around the central drum, the shell, or cach por- 
tion thereof, will exert a suitable amount of pressure upon the bodies. 
For this purpose the shell, or those parts thereof which will not gravitate 
towards the drum, are sustained or pressed towards the drum by the 
action of weights or springs. Suitable means are provided for communi- 
eating a rotary motiontothe drum. The er ne ae space between 
the two ends of the shell is or may be provided with a hinged table, 
which may be moved into position either to feed the hat bodies into the 
machine or to withdraw them therefrom as may be required. Two or 
more drums, each supplied with a shell acting as aforesaid, may be fitted 
to revolve on the same axis. 

2776. A. FrankensurG, Manchester, “Sideboards.”—Dated 21st October, 
870 


om. 

At the back of the sideboard the inventor mounts a mirror in a frame 
capable of being raisedand lowered between pillars or standards, and 
balanced by means of weighted cords or chains passing over pulleys, so 
that the mirror and its frame can be easily raised and lowered when re- 
quired. Ina recess behind the mirror or other movable back he arranges 
a series of taps communicating with the casks or vessels containing 
wines, spirits, or other liquids required to be drawn. When the side- 
boards or buffet is not in use,the mirror or other movable back is lowered 
in front of the taps and secured by a lock, so that the taps are concealed 
and not accessible without the key; the sideboard then presents the 
appearance of an ordinary sideboard, but when required for use the 
mirror or other back is unlocked and raised up so as ‘to expose the taps. 
—Not proceeded with. 


2781. W. Bown, Birmingham, “Feed regulator for sewing machines.”—Dated 
21st October, 1870. 

When this invention is to be applied t>» a Wheeler and Wilson sewing 
machine the inventor attaches to the under side of the cloth plate, in a 
line with the sliding frame, a bar that carries the feed dog or bracket, 
which is fitted with a stud axle. On this axle the inventor mounts a cam 
piece, against the face of which bears an elastic stop piece, carried also 
by the cloth plate, which stop piece serves to limit the back motion of the 
feeding dog, and is adjusted to any required position by the turning of 
the cam piece on its axis. <A portion of the periphery of this cam piece is 
milled, so as to present a holding surface to the grip of the fingers of the 
operator of the machine, and the cam piece is so mounted as to project 
slightly through a slot formed in the cloth plate. By the side of the 
milled edged portion of the cam piece is a graduated portion, which, 
through a lateral extension of the before-mentioned slot in the cloth 
plate, is brought into view. 

2785. A. E. Samets, Mortlake, “ Door, d&c., fustener.”—Dated 22nd October, 
1870. 

The projecting head of the latch is fixed or cast to a round rod of any 
suitable length, to allow the door handles to be placed at any required 
distance from the edge of the door frame, and this rod is inserted in a 
hole bored by an auger, the latch head being angular, round, square, or 
any required shape. Instead of the ordinary lock spring, the inventor 
uses a spiral spring passed over the rod end, being in contact with the 
latch head, and the other end in contact with the back of a small case let 
into the door. Yor working the rod and latch there is a lever into the 
door, the upper part of which lever is connected to the rod and the lower 
= to a spindle,to which the ordinary door handles are fixed, and the 

atch head is withdrawn from its corresponding socket by turning the 
handles in the usual manner. To bolt the door the inventor employs a 
small handle attached to a lever for moving a bolt formed as a slide or 
plate behind the head of the latch to prevent it from being withdrawn by 
the ordinary handles, and to lock the door he employsa key for shooting 
another slide or plate to act as a bolt behind the head of the latch. In 
some cases the latch and bolt are only required, and then the lock and 
key are dispensed with, but when the latch and lock are only required 
the bolt is not supplied. 

7 2 E.uispon, Liverpool, “ Expanding canopy.”—Dated 24th October, 

0. 


A canopy for, say, the roof of an omnibus, constructed according to this 
invention, may consist of four upright standards fixed to the corners of 
the roof, which carry a pair of parallel horizontal rods running longitu- 
dinally above the sides of the roof. The front and hinder pair of standards 
are connected together by a curved or bent rod, sv as with the parallel side 
rods to form a rectangular frame. <A rod extends longitudinally from the 
centre of one bent or curved rod to the other. On this centrerod is fitted 
a pair of sliding collars, which encompass it. To cach of these slides is 
attached a transverse sliding bar, resembling in contour the curved or 
bent rods forming the ends of the fixed horizontal rectangular frame. 
The ends of these sliding bars rest and travel on the parallel side rods, 
The roof of the canopy is of canvas or other water-repelling fabric.—Not 
proceeded with. 

2794. W. Fox, Bradford, “‘ Grate bars.”—Dated 24th October, 1870. 

The inventor makes the grate bars, as well as the front ani the back 
bearers, hollow, and the whole connected so as to form one grate, the 
hollow parts of the bars communicating with the hollow parts of the 
bearers. In one of the bearers he forms a partition about the :niddle 
thereof,and he causes a stream of cold water to enter at one side of the said 
partition, which, after circulating through the first half of the te bars, 

sses along the back bearer, where it enters the second half of the grate 
pars, and thence passes through and into the second division ofthe front 
bearer and makes its exit through a pipe inserted in the second division 
of the front bearer. To insure the grate bars being always full of water, 
the outlet pipe is turned up toa suitable height above the level of the 
grate.—Not proceeded with. 

2796. B. BLAcKBURN, a, ** Inkstands.”—Dated 26th October, 1870. 

A bucket or cup is freely suspended from the lid or cover of the ink- 
stand by a link orchain. The of the inkstand forms the well or 
reservoir, and when the lid is closed the bucket drops down into the ink 
in the reservoir below, and when the lid is raised the bucket is drawn up 
filled with ink. The bucket is furnished with a disc or ring of india- 
rubber or other material, which, when the lid is thrown up, completely 
closes the orifice of the inkstand, so that, whether the inkstand be 
opened or closed, there is no evaporation from the reservoir of ink.—Not 
proceeded with. 


=, > ad J. Esuevsy, Leeds, ‘‘ Fountain lamps.”—Dated 26th 


tober, 1870. 

This lamp is of cylindrical form. Both top and bottom, or both ends, 
are permanently closed, and a spout for the wick is fixed near the bottom 
on one side, and above it, on the same side, an inlet hole or aperture is 
provided for the introduction of the oil or other liquid, and another 





aperture is also provided at the back, opposite the spout, for the intro- 
duction of the wick, which may be closed by a plug, cap, or other suit- 
able means. ‘To fill the lamp with oil or other liquid it is placed in a 
horizontal position, with the spout and the inlet hole upwards, the spout 
allowing the air to escape as the liquid is introduced, and when full the 
aperture must be closed by plug, cap, or other suitable means, which 
renders the lamp air-tight.—Not proceeded with. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Prepa ations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

2762 C. Toruam, Wakefeld, U.S., “Manufacture of oil.”—Dated 20th Octo- 

ber, 1870. 

This consists in filtering the paraffin oils now in common use, and 
which are produced by distillation in a vacuum still, whereby light 
coloured inodorous products of heavy specific gravities are obtained, 
which may be used with great advantage in currying light or dark 
coloured leather, and in compositions used for printing cloths, and in 
printer’s ink, also for lubricating and other purposes. 

2774. C. H. Mopertiy, Frith, “ Evaporating apparatus.”—Dated 21st 

October, 1870. 

In applying this invention to the concentration of saccharine liquors 
the inventor takes, say, for example, the evaporating apparatus patented 
by Walter Knaggs on the 3rd January, 1867 (No. 22), and instead of 
using the transverse tubes which overlie the tray or bottom of the 
evaporating vessel, and receive steam from the steam boiler below, 
according to that invention, he fits into the tray bottom vertical 
hollow projections set equidistant from each other, and forming groups 
which extend over the bottom of the tray. 

2782. J. R. Bucuanan, New York, U.S., “ Manufacture of salt.”—Dated 

21st October, 1870. 

The purification of brine from sulphate of lime is effected by passing it 
through a vessel in which it is raised toa temperature of 310 degrees 
Fahrenheit, and then filtering it to remove the precipitate produced. 
The chlorides of calcium and magnesium are removed by precipitation 
with carbonate of soda, or if they are superabundant they are concen- 
trated anl discharged. The largest possible evaporation is obtained by 
using high pressure steam generators for the first evaporation, and using 
the latent heat of this high pressure steam (as it is given off in condensa- 
tion) to heat another boiler and produce an eqnal quantity of steam of 
lower temperature and tension, from which again a third evaporation is 
effected, and thus the process may be repeated between the highest and 
lowest boiling points of the brine as many as twenty or thirty times. 
This extreme repetition of effect is produced by raising the temperature 
of the first evaporation as high as it ean be carried without danger to the 
apparatus (about 500 degrees Fahrenheit), and continuing the repetition 
or transfer of the same caloric from one boiler to another at small in- 
tervals until the temperature is below the atmospheric boiling point. 
2790. W. Cuarman, New York, U.S., “ India-rubber compounds.”—Dated 

22nd October, 1870. 

This consists in subjecting india-rubber or gutta-percha in solution 
with sulphur to the curing action of heat, and in applying it to metal or 
other surfaces as an enamel or coating. 

2800. J. Down, Widnes, “Obtaining copper from pyrites."—Dated 28th 

October, 1870. 

This consists in neutralising solutions of copper by any base to such an 
extent as to retain-the greater part of the arsenic, antimony, and other 
impurities in solution when the copper is precipitated. 


Class 9._ELECTRICITY. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2724. W. F. Murray and T. D. McFartanp, Glasgow, ‘* Shaping plastic 
materials.”—Dated 15th Ovtober, 1870. 

The improved apparatus as adapted for shaping bottles consists of a 
mould of an internal configuration corresponding to the external shape of 
the bottom and lower cylindrical portion of the bottle. It is mounted on 
a potter’s wheel or equivalent apparatus, by which it is made to rotate 
about a vertical axis. A lump of clay or plastic material is put into the 
mould, and an internal rib or scraper, which does not rotate, but which 
is carried on a slide working in vertical guides, is moved down into the 
mould, On reaching the proper depth, this rib is moved angularly on a 
pin connecting it to the slide, sothatits bottom end moves outwards from 
the centre: the slide and rib are then raised a distance corresponding 
to the cylindrical body of the bottle, after which the rib is gradually 
turned inwards again, the rising motion being continued, and is finally 
withdrawn. The angular movement of the rib is effected by the action 
of a stationary pin in a suitably shaped groove formed in the upper part 
of the arm or lever, the lower end of which constitutes the rib or scraper, 
the vertical movement of the slide causing different parts of the groove 
to bear in succession on the pin. The slide may be moved by hand by 
means of a lever or by means of a cam. Whilst the internal rib is shaping 
the sides of the bottle, and causing the clay to spread up the sides of the 
mould, one, two, or more external scrapes are made to advance inwards 
just at the top of the mould, to cause the rising clay to assume the pro- 
per external form.—Not proceeded with. 

2726. R. A. Gooptnc, Manchester, “ Printing and delivering tickets.”— 
Dated 15th October, 1870. 

A case is constructed in which is contained a curved or straight grid 
guide, one end of which opens at the back of the box, and the other ter- 
minates with the exit orifice of the box. Atthe back entrance to this grid 
guide a platform is provided over which one end of a continuous strip of 
paper forming checks is passed into the back orifice, where it is taken hold 
of, printed, and delivered from the box, as follows:— Between the spaces 
formed by the curved grid guide, perforators or knives protrude, which, 
when in their lowest position, lie clear of the paper in the curved guide. 
These perforators or knives are connected by hinges to one end of a bell 
crank lever, the opposite end of which is connected by a rod with a 
treadle, which when pressed down forces the perforators or knives into 
and through the spaces formed by the curved grid guide; with this action 
of the knives the paper becomes perforated and carried along about two- 
thirds of the distance of the throw of the knives up the grid guide to- 
wards its exit orifice, the distance thus traversed corresponding to the 
length of a ticket to be delivered at this portion of the throw of the por- 
forators. The length withdrawn is retained by a vertical printing presser, 
which is actuated to rise and fall through the medium of oom projecting 
from their junction with the presser at the back to the front of the grid, 
where they become acted upon by the forward action of the expelling per- 
forators, so as forcibly to press the consecutive numbers and printing- 
block upon that portion of the paper, then over the platform at the back 
of the grid. This action forcibly retains the paper thus withdrawn already 
printed upon, and between the guide grid ready for the next delivery. At 
this time during the action of printing the ticket in front of the perfora- 
tors is severed by the continued action of the perforators from the con- 
tinuous roll or length and expelled from the box.—Not proceeded with. 


2732. M. Smrrn, G. F. WALDENER, and A. C. Leg, Leeds, “‘ Self-registering 
fluid engine.”—Dated 17th October, 1870. 

The engine consists of a — of a capacity to deliver any specified 
quantity of fluid at each stroke, of a plunger which works in connection 
with a registering apparatus to indicate on dials the quantity of liquid 
delivered to any given total in themeasure chosen. The pumpis opera‘ 
by a cranked axle connected to the plunger and rotated by a suitable 
winch handle. Cogs formed on the cranked axle gear continuously if the 
pump is double-acting, or at intervals if single acting, with a spur-wheel 
carrying an index to register the lowest quautities. A pin on this wheel 
acts at each revolution on a train of wheels, also provided with pointers 
to record the quantity of liquid discharged from the pump, the es grey 
apparatus being thus set in motion; at each discharge of liquid by the 
pump a pawl and ratchet on the axle prevents any backward movement 
of either pump or register. 


2739. N. 8. Waker, Liverpool, “ Combined tin and lead pipes.”—Dated 
18th October, 1870. 

The object is to prod pipes posed of a thickness of tin internall 
and externally, and a thickness of lead between, and to do so in’ suc 
manner that the thicknesses of tin will be uniform and sufficient to in- 
sure durability, the union of the metals perfect, and the surface smooth. 
The inventor casts or otherwise forms ingots each of three thicknesses 
of metal ; first, an internal one of tin ; second, of lead ; and third, one of 
tin ; and to manufacture pipes from such novel combination ingots by 
forcing the metal while over a core out of a cylinder through a die by 
hydraulic pressure. 
2741. W. Marner, Salford, ** Breaking nuts.”—Dated 18th October, 1870. 

The nuts, more 1 
second floor of the building by means of hoisting apparatus, and are fed 
into a copper, which delivers them into a shake or spout,jthe bottom of 
which is perforated to allow parts of the husks or her foreign matters 
to escape. The spout delivers the nuts into the upper end of a revolving 
perforated cylinder, which is placed in a slanting position, The nuts in 
panies down this cylinder are agitated 
an 





drop from the end of the cylinder into a hop) r, Which delivers them to 
the machinery by which they are broken. machinery consists of a 
drum with blades or _ ections on its circumference. 
volves ata high velocity in a casing, and the shells are broken without 

the kernels by the rapid action of the blades on the revolving 





those of the palm, are raised up to the 


bracket ma; 
to remove portions of the husks | 
er foreign matters, which are carried off by the shoot. The nuts | ae : 


is drum re- , 


drum striking the nuts. The broken shells and kernels discharged by 
the centrifugal force of the drum are delivered into the pper end of a 
perforated cylinder, which is also placed in a slanting position, so that in 
revolving it carries the shell and kernels to the lower end, from whence 
they fall into a separating cistern. The small particles of shell and husk 
drop through the perforations of the cylinder into a discharge shoot. The 
cistern contains a solution of common salt and water, or any other solu- 
tion, the specific gravity of which is rather greater than that of water, in 
order that the kernels may float on the top of the solution, while the 
shells sink and drop on to an endless belt or creeper, which in travelling 
along conveys the broken shells towards and into the right-hand end of 
the cistern, from whence they are discharged yommnee tirae td a ut. 
The outlet from the cistern is provided with a sliding valve, the position{of 
which can be regulated by a lever. The lower part of the spout con- 
sists of open rods or a perforated plate, through which the solution 
escaping from the cistern with the broken shells are discharged on to the 
floor or into a suitable receptacle. 

2752. G. Grorae, Liverpool, “ Numerical registering apparatus.”—Dated 

19th October, 1870. 

This consists in the employment in such apparatus of three or more 
pointers working around a common centre, and moving when in use over 
a dial formed with concentric circles of figures. Either the larger or the 
smaller circle (preferably the former) contains the units of registration— 
the unit, the tens, then the hundreds, and so on. Any other multiple of 
the units may be used. One pointer is fixed on a central arbor, and all 
the others on concentric sleeves surrounding that arbor. The sleeves pro- 
ject a less distance beyond the dial the larger they are in diameter. For 
the purpose of bringing each pointer close to its circle of indicating 
figures, the inventor forms the dial with successive raised circles, the 
central or smaller one being the lowest; or he makes the dial with a flat 
surface, and bends downwards the ends of the pointers so that they come 
into close contact with their respective circles of figures. 

2754. R. W. Fraser, Edinburgh, “ Automatically rotating instrument,.”— 
Dated 19th October, 1870. 

The inventor takes a dise of thin sheet metal and makes a cut through 
it, taking the figure of a volute, commencing near the centre and termi- 
nating near the periphery. He then draws out the severed disc to the 
form of a spiral, and sets the metal to that figure; or he divides the disc 
radially from near the centre to the periphery into, say, eight equal parts, 
and bends these divided parts to an angle of, say, 45 deg. The 
disc so divided is mounted upon a supporting point about a foot above 
the burner or lamp to which it is to be applied, and to enable the disc to 
turn freely under the action of the ascending current he may fit it with 
a glass centre to receive the supporting poiut.—Not proceeded with. 

2756. W. Tarninc and J. DaNceRrFIELD, Birmingham, *‘ Pins.”—Dated 
20th October, 1870. 

This relates principally to the heading of the pins, and consists in com- 
bining side by side in the machine a double set of dies and tools and 
mechanism connected therewith for feeding two wires from which the 
pins are to be made into the machine, for gripping the wires, for heading 
their ends, and for cutting off the headed lengths of wires. The movable 
dies of the two pairs of gripping dies are carried in the same die block, 
the block having a reciprocating motion across the machine, the motion 
in one direction of the die block causing one of the wires fed into the 
machine tobe gripped by one pair of the gripping dies, and the headed 
blank formed from the other wire to be released from the other pair of 
gripping dies, the reverse action taking place on the die block moving in 
the contrary direction. 

2757. J. J. Evans, Merthyr Tydvil, “ Cleansing tin-plates.”—Dated 20th 
October, 1870. 

This consists in the arrangement of a series of rollers and brushes 
supported by suitable framework, motion being imparted where desired 
by means of any available motive power. The plates are passed between 
two india-rubber rollers which feed and push them into and through a 
box filled with bran, at the end at which are two stationary brushes 
arranged one above the other, and by which the bran is detached from the 
surface of the plates and forced back or returned into tho box. The 
distance between the brushes is regulated according to the thickness of 
the plate, and the number of bran boxes and brushes employed may vary 
with the quality or nature of the plates under treatment.—Not proceeded 
with, 

2766. W. Bawcrorr and J. Woop, Birmingham, “ Ornamental metal 
chains.” —Dated 20th October, 1870. 

The inventor manufactures these chains from thin sheet metal cut and 
pierced of a suitable size and shape, the radial distance of the pierce holes 
from the centre being within the circumference of the intended chain, 
and opposite the pierce hole they make radial projections, the form of 
the metal from projection to projection being of any ornamental shape. 
The thin metal blanks thus formed are placed in a suitable receiver 
connected with an apparatus which, in working, advances one blank over 
a sunken cavity, over which it is pressed into a cup-like shape by a 
descending press tool, causing the projection of the blank to stand up 
vertically in the right position to enter the pierce holes in the following 
or succeeding blank. This is effected by two lateral slides, so that in the 
process of making up the chain the portions of the projections entering 
the slots will be bent inwards and flattened down over the blank or link 
last advanced by the radial slides advancing towards the centre, while, 
by the continuation of the revolving motion of the main shaft, the 
forming tool is made to descend aud the radial slides to retire to give 
space for the next link to be advanced in rotation, and so on untila 
sufficient number of links are united together to cag mp! a chain of the 
desired length or to be continued in long lengths for dividing up, as 
required. 

2771. J. Russet, Dorset-street, London, ‘‘ Water heating apparatus.”— 
Dated 20th October, 1870. 

The inventor employs a water-heater or boiler furnished with a 
number of so-called Field tubes pendent in an internal heating or fire 
chamber, or in a flue, or otherwise, to receive the action of the heat in 
the ordinary way. These tubes, which are double, are attached, the 
outer one to the crown of the fire chamber or flue, as usual, the inner 
tubes being suspended from a horizontal plate or diaphragm, by which 
the water-heater is divided into two distinct compartments. The upper 
compartment receives the cold water from the source of supply, whence 
it passes down!through the inner circulating tubes and up through the 
outer tubes to the hot water compartment, the water being heated in its 
passage. The in-flowing current of cold water is thus kept entirely 
separate from the out-flowing current of heated water, and in order to 
more effectually prevent the cool or descending current of water in the 
inner tubes being checked or retarded by the transmission of heat from 
the surrounding water in the outer tubes. 

2773. H. H. Stone, Spark-hill, ‘Coloured paper bags.”—Dated 21st October, 
1870. 

The inventor takes a sheet or blank of i a from which the bag is to 
be made, and coats or covers one or both sides or surfaces of the sheet or 
blank with a pigment of any desired colour, the pigment being mixed 
with whiting and glue or size, or other adhesive material brought by 
means of water to the required state of dilution. A coating of uniform 
thickness having been applied to one or both sides of the paper or blank, 
the latter is dried and is then passed through a pair of rolls if required, 


2779. R. Marspen, Sheffield, “ Skates.” —Dated 21st October, 1870. 

This consists in fitting an adjustable plate between the toe and the 
heel-plates, which can be drawn towards the heel by a screw under the 
heel-plate to force spikes, teeth, or a serrated edge of the same into the 
fore part of the boot-heel, as well as to draw other plates closer together 
to bite or clamp the side walls of the boot-sole, whereby the skate is held 
firm on the boot. The fore end of the adjustable plate is slotted with 
diagonal holes or slots which act upon nuts or lugs on the ps, and as 
the plate is drawn towards the hecl, or pushed towards the toe, the 
clamps are moved in or out sideways to hold them fast or release them. 
The toe and heel-plates are centred upon pins or studs in projections of 
the skate-blade, and the plates are perforated to admit of the skates 
being used by youths or by grown-up men. To prevent the heel of the 
boot slipping up and down while the wearer is skating, spikes or pins 
are formed in back wall of the heel-plate, which are forced into the 
heel by the action of the screw. 

2783. J. Hoyie, Wheelton, “ Anti-friction metal.”—Dated 22nd October, 


1870, 

This consists of an alloy of about twenty-four parts by weight of tin 

thirty-two parts o! and six parts of antimony, the latter being 

added in fine powder to the other two metals when in a molten state.— 

Not proceeded with. 

on Fietcuer, Ilkeston, “‘ Measuring liquids.”—Dated 22nd October, 
0. 


In or on astand, frame, or cage, is placed a vessel which may, if desired, 
be marked with graduations. In the bottom of the vessel is a cock. 
The vessel may be open at the top or closed by a sliding or otherlid. The 
measuring a) s under the barrel, tub, cistern, or other 
vessel contai: the me to be measured, so that the re- 
3 Sains nee = A 9 iin an tit; 

a 8 may sus a or hinge. en a quantity o 

liquid has van iete the m vessel the measurin, path can 

be lifted away from its bracket or stand, or be so moved as to em’ its 

contents into the vessel intended to receive the measured liquid. The 

be so constructed as to be capable of being turned so that 
vessel may reach the cocks of a barrel or other vessel on 

¢ thereof. 


mee Biarr, Pittsburg, U.S., ‘Spiral pumps.”—Dated 22nd October, 


This consists in so forming the rising main of the pump, and regula 
the entrance of fluid and air into the same, that although it may te ad 
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considerable sectional yet the air shall in passing up it be caused 
usefully to expend the motive power due to its com ion in assisting 
to raise the fluid passing up with it. This end the inventor attains 
by various means. Thus, according to one method, he subdivides the 
sectional area of the conduit into a number of smaller conduits, each of 
about the maximum sectional area that may be employed without causing 
the air to escape as before stated. Or he employs, in place of one rising 
main of tional area, a ber of small rising mains of smal] 
sectional area, all communicating at the lower end with the orifice of the 
spiral pump.—Not proceeded with. 

2289. A. G. Sournpy, New Inn, London, “ Hollow rolls.” —Dated 22nd Octo- 


ber, 1870. 

This’ ists in streng ing hollow rolls to resist or lessen the cur- 
vature of their surface lengthwise, caused by pressure or weight, by makin 
the = point of contact or connection between the hollow cylinder 
the roll and the middle spindle at two places, at or between one-quarter 
and one-third of the lengths through which the ure is distributed, 
measured from the middle of the length of the roll, or in such a way that 
the tendency of the hollow cylinder to spring at the centre may be more 
or less counterbalanced by the creation of a tendency to spring at the 
ends, so that by this arrangement the curvature is removed from the 
cylinder to the middle spindle, and the cylinder is asstiff as a very much 
shorter one, 

2793. C. E. Miter, North Shields, “‘ Hammering sheet metals.”—Dated 26th 
October, 1870. 

This relates to a peculiar construction of hammer for planishing and 
hammering copper, brass, tin, and other light sheet metals, which is 
driven at a high velocity by steam or other power, or by hand, through 
the intervention of gearing for the purpose. The hammering block 
should be of sufficient weight to give the desired blow by gravity, 
and is contained within a hollow holder secured to a crosshead or 
other vertical moving part of the apparatus. Through this holder 
passes transver-ely a bolt or key, which also passes through a 
transverse bolt or key way made in the shank of the hammer block, 
and of sufficient length to afford clearance for the required stroke 
of the hammer. Between the top of the hammer shank and a me or 
cover on the holder there may be interposed a cushion of india-rubber 
or other suitable elastic material, to receive the rebound of the hammer 
from its mark. A rapid vertical reciprocating motion is imparted to the 
yart which carries the hammer bolder either by the direct application 
of steam or compressed air, or by means of cranks, cams, eccentrics, 
or other equivalent mechanical contrivance driven from a rotary shaft 
actuated by power or by hand. As the holder rises the key or bolt 
lifts the hammer block, and as it descends — the hammer block is 
allowed to fall by its own gravity, sliding fur that purpose freely within 
the holder. The slot in the hammer block also allows of the actuating 
cranks or eccentrics passing the centres freely at each revolution. — Not 
proceeded with. 

2795. J. W. Horrman and H. E. Fearn, Birmingham, 
tools.” —Dated 24th October, 1870. 

The inventors take a composition of calcined and ground flint or its 
equivalent in silica clay, of the description found in the counties of Devon 
or Dorset, and steatite or soapstone. They reduce the clay to fluid with 
lime water and to the weight of 24oz. to the pint, the flint to 320z., and 
the steatite to about 200z. The steatite should contain its full proportion 
of mica. Of these ingredients they take the following proportions :—Of 
the diluted clay nine gallons, of the diluted flint seven gallons, and of 
the steatite mixture one gallon, these SS being,variable according 
to the density required in the finished article, the flint necessarily in- 
creasing its hardness. The ingredients are then mixed and the water is 
to be evaporated, the mixture being constantly stirred until it has 
attainedythe consistency of a stiff clay, which must now be worked to 
expel all air bubbles, and it may then be shaped, and when sufficiently 
set turned in a lathe, and if sufficiently dry then exposed in a kiln for 
forty-eight hours.—Not proceeded with. 

2775. J. R. Witiiams, King’s-road, “ Ground anchor.”—2lst October, 1870. 

This improved ground auchor is composed of a piece of gas barrel of 
size and length in proportion to the strain required. An iron wedge is 

provided at the bottom to upen the ground as the barrel is driven down. 

his wedge is driven about lin. further than the barrel, and forms a 
splitting for opening or dividing four or more iron fangs or rods 
which are driven in at the top, the heads being held firmly together and 
protruding some 18in. or 2ft. at bottom, ia proportion to size of barrel.— 
Not proceeded with. 

2778. J. Srepuens, Keppel-street, London, “ Heating liquids.”—Dated 21st 
October, 1870. : 

This consists of two pipes, one within the other, and both in connec- 
tion with a heater or reservoir. The outer pipe serves as the boiler, and 
can be applied to a fire in order to heat the water contained in it; while the 
other or inner one serves as a means for producing a circulation of the 
water. The end of theinner pipe which is inside the boiler is bent, or has 
one or more curved nozzles on it, and as the water in the outer pipe 
becomes heated it passes back into the reservoir, and the colder water 
at the same time rushes through the inner tube to the nozzle end, and 
gets into the outer tube to occupy the space vacated by the heated water. 
Thus a constant flow is kept up in and between the two pipes and the 
reservoir. The reservoir may be of two thicknesses of muterial, and an 
air space can be left between them, which space can be used to prevent 
too great a radiation or loss of heat from the water. 

2780. D. WHALE, Devonshire-street, London, ‘‘ Harness connector.”—Dated 
21st October, 1870. 

The upper part of this harness connector is in the form of a common 
chain link open at the bottom, forming two ends or lugs, having holes for 
a rivet. Between these lugs or ends are corresponding a of two 
depending jaws, which are attached by the rivet to the link portion, 
forming a hinge-like joint. Around the shoulders of the depending jaws 
a ring is placed, which holds them together; a spring between the jaws 
keeps the ring in its position when closed to, a projection on the 
shoulders preventing the ring slipping up. Attached to the lower part 
of one of the jaws is a strong pin, which acts as a catch or hold for the 
attaching of a chain or strap.—Not proceeded with. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

WHAT IS DOING AT THE MILLS AND FORGES: The United States’ 
orders: The demand from Russia: The home market ; Prices— 
WORKS CHANGING HANDS—PIG 1ron: Increasing make—THE 
STONE TRADE—COAL— DRAINING THE COLLIERIES IN NORTH 
STAFFORD— THE MISCELLANEOUS TRADES—FURTHER RISE IN 
TIN—-WORKMEN’S MOVEMENTS— CABLE AND ANCHOR ORDERS— 
OUR EXPORTS OF HARDWARES—THE COPPER TRADE—THE TIN- 
PLATE TRADE—FAILURE IN THE IRON TRADE- OTHER BILLS 
COMING BACK—AN ARBITRATION CASE—INFRINGING THE Fac- 
TORIES ACT. 

Tue mills and forges are abundantly supplied with orders for 
baling strips. Where these are produced much activity is dis- 
played in the hoop mills, and some of them are working overtime. 
The means of fastening the —— upon the bales continues to give 
rise to invention. One ironmaking firm has just produced a ma- 
chine for making fastenings of a new description, which, as was 
the case with another firm a short time ago, is leading to much new 
business. Most of the iron is going to the United States, while a 
fair quantity is destined for Australia. The United States are 
likewise buying steadily most of the cap ge of iron produced 
here, with the exception of boiler plates; but the American de- 
mand is not up to the average of yearsin South Staffordshire. In 
North Staffordshire, however, some good orders are still coming 
to hand, chiefly for bars and a cheaper class of plates for that part 
of the world. Russia has purchased somewhat more in the past 
than in the previous fortnight, but the larger indents remain to be 
received. Home consumers are buying fairly for machine making 
purposes, for the producing of railway rolling stock, and for the 
making of certain permanent way apparatus. The Government 
are good customers to a few firms, aw for iron to be used 
up in the dockyards ; and here and there some shipmaking re- 
quisites are being sent to the leading private yards, t bars are 
in demand for use in the smithies of the agricultural districts. 
‘The sheet. mills are doing more than an average trade mainly for 
the galvanistrs and iron iers. Round and small angles are in 
demand by the local machinists and hardware manufacturers ; and 
the bridge and girder firms are taking more than a moderate quan- 
tity of plates and larger sized angles. Prices are without altera- 
tion. They keep in tavour of buyers, and there is much competi- 
tion for orders amongst the smaller firms. 

Some of the works in the district have just changed hands; for 
instance, the Brettell Lane forges and mills, formerly carried on 
for many years by John Wheeley and Co., and lately by Benjamin 
Wood and Uo., are now transferred by the latter to Mr. les 
Oni of The Deepfields, near Bilston. 

Pig iron is being made with freedom, and the output is being 





increased. Furnaces at Corbyn’s Hall, near Kingswinford, which 
were formerly worked by Mr. Benjamin Gibbons, are about to be 
re-lighted. The arrivals of pig iron are constant from other dis- 
tricts. The prices are strong. 

Stone for smelting purposes sells well. Much is coming in of 
varied qualities, and there is again a considerable importation into 
South Staffordshire of calcined ore from the northern division of 
the county. 

Coal is doing better than usual at this time of the year. The 
market for the product of the collieries of Staffordshire is widening. 

The draining of the collieries in North Staffordshire, which is 
becoming more and more imperative, is now in the hands of a 
committee to report upon it. The water is still rising to the 
extent of 18in. a week, and has now caused to be closed the New 
Fields, the Green Fields, the Hamil, the Bycare, the Green 
Gates, the Sneyd Green, the Cobridge, the Boothen, the Sandback, 
the Grange, and the Sneyd pits —all in addition to the Pinnox and 
the Scotia collieries, which were flooded out at Tunstall soon after 
the pumping engines at these two collieries stopped. Most of the 
water is believed to come from an imperfect watercourse. If this 
should be properly puddled, then itis thought that £10,700 expended 
in two Cornish engines placed at Pinncx, and an annual outlay 
of about £3000, would be sufficient to kvep down the water. The 
cost it is proposed to raise at so much per ton on the coal liberated. 
If 250,000 tons should be brought up, then the cost for pumping 
would be 3d. per ton. The trade of the Potteries is unders to 
be suffering a severe impost in the higher prices that have to be 
paid for the fuel now than a twelvemonth ago. Hence the extra 
cost of puwping might, it is understood, be raised without difticulty 
from the consumers. 

There is no alteration to note in the miscellaneous trades of 
Birmingham and the surrounding districts. Most of the branches 
keep steadily occupied. There is very little room for complaint 
anywhere. 

Tin is cheaper again this week. The Cornish smelters having 
on Saturday reduced the standards and the ores by £3 a ton on 
common, and £2 a ton on refined, common blocks are now selling 
in the Birmingham market at £127; comwon ingots, £127 10s.; 
refined blocks, £130; ditto ingots, £130 10s ; grain, £142; fine 
grain, £144; and granulated, £146 per ton. 

The operative brass casters of Wolverhampton have given 
public notice that after the 27th of May they shall demand an ad- 
vance of 2s, 1d. per hundred pounds. In a similar manner (by 
advertisement) the operatives and the plate lock trade have an- 
nounced that *‘in general meeting assembled they have agreed 
not to take out any more work after the same date unless they 
receive the 5s. rate of wages.” 

Messrs. Joseph Wright and Co., Tipton, are at work upon an 
order for four sets of ship's cables and anchors for Holt’s well- 
known line of China steamers. This work is required to be con- 
siderably above the Admiralty proof. The same firm is laying 
down elaborate machinery for the inanufacture of Martin's patent 

** self-canting ” anchor, now adopted by the Admiralty, and sup- 
plied to the Glatton and the new gunhoats. 

The hardware and cutlery exports are not now specified. The 
month’s exports had declined by nearly £32,000, and the four 
months by £179,765. For the cause of this decline we must look 
to France, Germany, India, and Australia, and chiefly to the last 
named country. With the States a better trade was done. 

Month of April. Four Months. 
1870. 1571. 1870, 1871. 
Hardware and cutlery £332,304 £500,830 £1,195,870 £1,016,105 

The copper trade has not yet recovered from the depression 
which has affected it for so long a time, the total exports still 
showing a considerable decline. Chiefly the falling off was with 
India, to which country the value of the four months’ exports of 

wrought copper showed a decrease of over £100,000. With France 
scarcely,any trade has been done, and with Turkeyjand Egypt there 
was a marked decline. 
Copper and Brass. 


Month of April. Four Months. 





1870. 1871. 1870. 871. 
Unwrought copper £73,947 £92,245 .. £259,249 
Wrought, &c. 101,790 72,966 F ; 
Brass e 15,843 30,851 .. 8,639 


The tin-plate trade during the month shows a small increase, 
but in the four months’ trading the increase amounted to £102,808, 
(.€ this large increase £78,590 was with the United States and 
£23,000 with Australia. 

Mr. Frederick Lewis, oil and general merchant and ironmaster, 


filed on the Sth inst. in the Wolverhampton County-court a peti- 
tion for liquidation. The liabilities were unders to be about 
£25,000. What the assets are has yet totranspire. Their worth 


will have been estimated before the meeting which will be held 
within the legal fortnight at Birmingham. ‘he insolvent’s books 
are now in the hands of an accountant. Mr. Lewis has long 
resided in Wolverhampton. He has been an ironmaster about 
twelve months, in which capacity he has traded as the ** Anchor 
Iron Co.,” Smethwick, but he has no partner. His works at 
Smethwick are those previously carried on by Mr. James Batson, 
where angles and small rounds are rolled; and for some four months 
of the twelve he also made plating bars for edge tools, and angles 
for bedsteads at the works, also at Smethwick, formerly carried on 
by Mr. Legg. Both establishments were still in his hands when, 
on the 6th inst., the works first mentioned stopped. The bills of 
another firm are coming back and a meeting ot creditors is likely 
to follow on an early day, but an arrangement will in that case be 
come to which will prevent a stoppage of the works, which might 
be carried on with considerable profit. The products in the case 
to which reference is now being made are varied, and the concern 
cannot be correctly described as an ironworks. 

An arbitration case that has extended over ten Jays between 
the Corporation of Wolverhampton ana Mr. Charles Ford, con- 
tractor, of that town, and formerly of Leeds, was ended on the 
9th inst. There were cross actions, one by Mr. Ford and the other 
by the Corporation. Mr. Ford had taken No. 1 contract in the 
sewerage operations now in progress, embracing the making of a 
sewerage duct, which was really an aqueduct, some 400 yards in 
length near to the sewage outlet at Barnhurst. The Corporation 
held the retention money, which was 5 per cent. upon the contract, 
until they had proved the duct, which ultimately gave way over a 
portion of it; and they had the defective work repaired. The 
contractor declined to acknowledge his liability for the repairs, 
and sued the Corporation to recover the retention money and 
likewise several extras, altogether for between £500 and £600. 
The Corporation had a cross action for breach of contract arising 
out of the defective work described. Both actions were submitted 
to Mr. Young, barrister, as arbitrator, who gave the Corporation 
a verdict with costs in the first action—that in which they were 
defendants~— and in the second action the Corporation got a verdict 
for £460 10s., likewise the costs. 

At the Bilston police-court, on the 9th inst., Messrs. Gettings 
and Tolly, ironmasters cf Bradley, were fined £3 in euch case, at 
the instance of Mr. Blenl p, 8ub-inspector of factories for this 
district, for having in their — two boys whose names were 
not registered, trary to the Factory Act. The defendants 
pleaded that it frequently occurred that boys were employed by 
piece hands without the knowledge of the managers, but as soon 
as they had ascertained that some were not registered they had 
them registered forthwith. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoTCH IRON TRADE—EXPORTS AND IMPORTS OF PIG IRON— 
THE MALLEABLE IRON AND TUBE-MAKING TRADES—ENGINEER- 
ING—THE COAL TRADE—NEW COOKING APPARATUS—SHIP- 
BUILDING STATISTICS, 

THE Glasgow pig iron market has still an upward tendency. 

Prices of warrants have advanced at least 6d. per ton since last 


week, and makers’ brands are still looking up. The stocks in 
store are at the same time decreasing, and since the lst April the 
quantity of pig iron in the hands of makers has been diminished 
very considerably, owing to the large shipments made during the 
month, and the d is for | ption ani for the Englisl: 
market. It will be seen, therefore, that the pig iron trade is at 
present in a satisfactory condition, and in commercial circles the 
opinion is beginning to prevail that the disturbances on the Conti- 
nent are not going to have much effect on our home demand, as 
prices for all classes of iron remain very firm. Warrants are now 
quoted at 56s. 3d. cash, and 56s. 6d. one month ; No. 1 g.m.b., 
56s. 6d.; No. 3, 56s. 

The exports of pig iron are very favourable, and are likely t» 
continue so for some time, as vessels for Russian ports are now 
beginning to load, and heavy shipments are going on for Americ+. 
Tbe shipments for the week ending 6th May were 17,535 tons, At 
corresponding period last year they were 11,914 tons, showing au 
increase this year of 5621 tonsfor the week. The stock of iron in 
store at the end of last month was 392,457 tons, against 395,168 at 
- same period last year, showing a decrease to the extent of 2711 

ns, 

The imports of Middlesbrough pig iron into Grangemouth were 
2110 tons, which, as compared with the same week of last year, 
shows an increase of 1220 tons. 

In every department of the malleable iron trade great activity 
continues to prevail, and in several instances specifications for 
immediate delivery bave met with refusal. There is now a 
scarcity of good puddlers. The late dispute here induced many of 
them to leave the district; and when it is considered that the 
number of furnaces has increased very considerably since that 
time, it will be understood that the scarcity of good men is being 
felt very much. 

The tube-makers are all very busy, and new works are being 
erected in and around Glasgow. Other large concerns at Coatbridge 
are making extensive additions to their works for the carrying on 
of this now important industry. 

Engineers and machine makers are fully employed, many of them 
having contracts on hand that will keep them busy for the next 
six months. In Lanarkshire many engineers have foreign orders 
on hand for engines for Java, Surinam, America, and Russia. 

The recent good weather has had the effect of slackening the 
coal trade in respect of the demand for household kinds, but the 
increased demand for public works is something enormous. Patent 
coking ovens and washing machines have been introduced of late 
whereby dross is washed and the finely pulverised coal subjected 
to an intense heat, so that by this means a very fair coke is pro- 
duced from a coal usually sold at from 2s. to 2s. 6d, per ton. 

The chamberlain of the city of Glasgow having completed his 
“* Vital, Social, and Economic Statistics,” I am now enabled to 
give some reliable information with regard to tbe trade of ship- 
building on the Clyde—facts which will doubtless be of interest 
to readers of THE ENGINEER. The chamberlain says that the 
anticipations with regard to 1870 have been more than fully 
realised. The only year which surpassed 1870 was 1869, and 
the only one that approached it was 1864, but that last was a 
purely exceptional year, and owed its prosperity to the briskness 
in the construction of American ‘‘ blockade runners.” The pre: 
sent extent of business seems indebted to no exceptional or 
fictitious cause, but to be the result of a fair and legitimate de- 
mand. The chamberlain has no reliable returns as to shipbuild- 
ing at other ports of the kingdom, but he is of opinion that this 
industry on the Clyde did not fall greatly short of that of all the 
other parts combined. The accuracy of the following table can 
be vouched for :— 











New Vessels launched on the Cylde during the year 1870. 
Tons. Tons 
Iron steamers under 100 tons each oo “VW 847 
- from 10¢@ to 500tons’.. 41 10,817 
°° a 500 to 1000 toms .. 24 16,293 
pag » 1000 to 2000tons .. 36 51,417 
» » 2000 to 3000 toms .. 18 44,360 
ae » 8000 and upwards... 6 21,333 
— 12 145,078 
H.M. ironclad turret ram Hotspur oo cc eo JB 2,637 
lron sailing ships under 500 tons iw ¢ 
* from 500 to 1000 tons .. 20 
= o 1000 to 2000 tons .. 8 
27,030 
Composite steamer .. .. «s os «oe oe» ee | 219 
” sailing ships under 500 tons 1 tu 
” 9 500 to 1000 tons.. 1 S80 
” ” 1000 to 2000 tons.. 3 3,509 
— 5 4,539 
Wooden steamers... .. .. «2 + of © 0 
» Sailingships .. .. .. oe oo 0 0 
a © 0 
Iron dredgers ee 0s 00 ce of «8 of of of & 90 
192 180,401 


* Including one yacht of 450 tons. 

The figures given as applicable to new vessels Jaunched are of 

vast importance, representing as ,they do approximately a value 
of three and a-half millions sterling ; and to that amount may be 
added an equal value for the vessels in progress at the close of the 
year. 
_ One peculiar fact may be pointed to, that wooden vessels have 
in this district altogether, or almost altogether, ceased to 
appear in these returns, as well as that composite vessels, which 
were much in favour for a time, do not seem for the present to ad- 
vance in the scale of demand that was at one time anticipated, 
The following brief table summarises at one glance the progress of 
shipbuilding on the Clyde for the last eight years :— 


Shipbuitding on the Clyde, 1863-1870. 





Amount of new 











| Amount of new 2 
Year. | toanage launched during a pn “ 
the year. at Dec, 31 of each year. 

1068 124,000 140,000 
1864 4. ..| 178,505 105,957 
a cw oa 153,932 109,404 
1866... 124,513 71,869 
+ ed 108,024 124,082 
1363. + 169,571 134,818 
1869 .. . ‘| 192,310 140 999 
1870. --| 180,401 180,175 





The new gasholders which have for some time been in progress 
at Dalmarnock, are now so far advanced that it is.expected they 
will be ready for use by October next. Glasgow will then be 
adequately supplied with gas for at least several years to come, 
fer there will thus be an additional storage of 2,500,000 cubic feet, 
and provision will then be made for a dark day without any of the 
difficulties connected with reduced pressure which were experi- 
enced last summer. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE RETURNS—THE NINE HOURS’ 
MOVEMENT—THE TEES CONSERVANCY BILL—THE Nortu or 
ENGLAND MINING AND MECHANICAL ENGINEERS—A NEW 
STEAMER SUNK OFF THE TYNE—PRICES. 


ALL branches of the iron trade are in a satisfactory condition. 
The attendance at the Middlesbrough iron market on Tuesday was 
large, although several ironmasters were in London on business 
connected with the Tees Conservancy Bill, which is now before « 
committee of the House of Commons. Pig iron was scasce, but 
although some intending buyers failed to obtain iron for immediate 
delivery there was no alteration in prices. Since my last notice 





the Cleveland Ironmasters’ Association returns have been issu>'. 
showing the make fur April. It appears that there are now 125 
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blast furnaces, and 118 of these, which are the pro of - 
two firms, are in blast. There are thirteen new blast furnaces in 
course of construction, most of these being in the Middlesbrough 
district. The enormous make for the past month is shown as 
follows :— 
Tons. 
Month ending 30th April, 1871... 1. ee ee ee ee 185,472 
Month ending 30th April, 187)... .. se oe os es 139,722 
Month ending 31st March, 1871 .. .. oc oe «8 oe 161,049 





Increase upon April, 1870... .. «2 «+ «2 15,750 
Decrease upon March, 1871 .. 4. «2 oe 5,577 
Shipments foreign from Port of Middlesbrough. 





Month ending 30th April, 1871 .. 25,153 
Corresponding month last year .. .. .. es oe ee 28,231 
is. x5) Seeded Spe oe ad a od 3,078 

Shipments coastwise from Port of Middlesbrough. 
Month ending 30th April, 1871... 6. ee ee ee ee = 19,067 


Corresponding month last year .. 1. «2 «2s oe 15,720 





MND ie: teva ee Se. de ee ae on 3,347 

Makers’ Stocks. 
Se TR TO ak ca. ae ee es ews ee ee 
a | a ae ee ee ee 


Decrease upon March, 1871 .. .. «+ 9 7,014 





4 Warrant Stores. 

TC MEU ox. on 66 06:50 os. once Gee 

ee SU 6c ay 6h ke Se Oe Ok oes lee 9,039 
NE ve. 65. Se. 06 a oe_we oo 1,200 


The finished iron makers are very busy, and have work on hand 
which will keep them fully occupied for some time. Bar iron is 
much inrequest. Shipbuilding iron is largely inquired after, and 
rods and hoops are being disposed of in large quantities. The 
foundries are busily engaged on general castings and pipes of 
various kinds. 

When writing on the strike amongst the engineers at Sunder- 
land for the nine hours’ movement I stated that the agitation was 
spreading in the North of England. Last week the committee of 
the Nine Hours’ League, at Newcastle-on-Tyne, issued a circular, 
which was sent to all the employers on Tyneside asking them to 
adopt the nine hours’ system. On Saturday lasta meeting of 
employers, presided over by Sir William Armstrong, was held at 
Newcastle, and the request was declined. The engineers having 
obtained the reduction of the hours of labour at Sunderland, it 
was expected that the system wouid be adopted generally in the 
North of England. What the workmen in Newcastle will do next 
is not known, but it is believed that they will not remain content 
with the reply of the masters. Many wg are apprehensive 
that there will be astrike. I hope that, rather than have a 
strike in the engineering trade in Newcastle, where so many 
thousands of men are employed, both masters and men will make 
such concessions in the matter under consideration that an ami- 
cable arrangement will be effected. 

The inhabitants of Middlesbrough and the corporation of that 
town are promoting the Tees Conservancy Bill, which is now 
before a committee of the House of Commons, with a view to 
obtaining an alteration in the constitution of the Tees Conservancy, 
which will give a greater share of representation on that board to 
Middlesbrough and representatives of Eston and Port Clarence. 
Middlesbrough does not accuse the board of not managing the 
affairs of the river properly, but claims to have a large share of 
representation on the ground that it contributes four-fifths of the 
entire revenue. 

At the usual meeting of the North of England Institute of 
Mining and Mechanical Engineers, on Saturday, at Newcastle-on- 
Tyne, Mr. Warrington Smith, of London, read a paper on ‘‘ The 
Boring of Pit Shafts in Belgium, by Messrs, Kind and Chaudron’s 
Method.” 

On Saturday afternoon a new steamer, the David Burn, of 1200 
tons, ran her trial trip from the TynejDock. About fifty ladies 
and gentlemen were on board. After running out to sea she 
returned to the harbour and lay off on account of a dense fog. 
While lying there a fearful collision occurred. The Earl Percy, 
with goods and passengers for London, steaming full ahead, struck 
the David Burn amidships, and a few minutes after that she sank. 
Fortunately the trial trip party were got on board the Earl Percy, 
which returned with them to the Tyne. The David Burn was 


The upward tendency which prices evince has a favourable 
effect upon the home trade, for, apprehending that higher rates 
will eventually have to be paid, e, buyers and consumers are 
more disposed to place orders at the quotations now ruling. Still 
it cannot be said that the railway companies are making purchases 
to the extent the requisite renewals and extensions would 
justify. The demand for steel rails continues to increase, and the 
inquiry for most other descriptions of finished iron is improving. 
Pig remains firm, with a large make, and reports in regard to 
stocks are favourable. Large quantities of iron ore are being 
brought into the district from Spain, France, and Elba, at prices 
varying from 12s. to 15s. per ton at the local ports. 

Current quotations for iron are as annexed :—Rails, ordinary 
specification, £6 2s. 6d. to £6 15s. per ton; pig, No. 1, cold blast, 
£4 2s, 6d. to £4 7s, 6d.; ditto, refined metal, £4 5s, to £4 17s. 6d.; 
ordinary hot blastings, £3 2s, 6d. to £3 15s. 

At the tin-plate worke operations are carried on much the same 
as for some weeks past. Prices of block tin and other raw mate- 
rials have been further advanced. 

The steam coal trade continues to go on unsatisfactorily, not 
that the demand on foreign account bas undergone much change, 
but owing to various influences no progress is made towards im- 
provement. Prices are without change, and the position of the 
colliery proprietors is far from being enviable. It is much to be 
capethet that the continuance of the revolution in France is still 
the principal obstruction to the general expansion of the demand. 
For the time of year the present inquiry for house coals cannot be 
complained of, but prices, which are much less remunerative than 
desirable, cannot be expected to improve this season. 

The wages agitation is going on, and the district is still kept in 
dread of a general strike. What will be the issue of course is 
yet to be discovered, but some hope is still entertained that the 
great majority of the men will not turn out altogether. During 
the last week or two the Amalgamated Association of Miners has 
been considerably strengthened by, it is reported, some four or 
five thousand Welsh colliers having joined it with a view to pre- 

are themselves foraturnout. The dispute has been brought 
fore the Miners’ Conference at Manchester, and it was urged 
that there should be a consultation between the men and their 
employers before the month’s notice expired. It was resolved to 
hold another delegate meeting at Aberaman, and subsequently 
another mass meeting. The conference does not countenance strikes 
or lockouts. 
As compared with the corresponding month Jast year the 
decrease in the exports from the local ports during the last month 
do not show so large a falling off as might have been expected 
under the numerous adverse influences. The coal exports were as 
follows :—Cardiff, 180,838 tons, as against 187,952 tons in April, 
1870; Newport, 18,030 tons, against 29,149 tons; Swansea, 51,064 
tons, against 58,910 tons; Llanelly, 11,718 tons, against 19,232 tons. 
Coastwise the coal shipments were : Cardiff, 70,814 tons, against 
69,689 tons; Newport, 59,327 tons, against 73,357 tons; Swansea, 
19,070 tons, against 21,745 tons; and Llanelly, 14,695 tons, against 
17,353 tons. Cardiff exported also 23,214 tons iron and 3293 tons 
patent fuel; Newport, 9736 tons iron; and Swansea, 2856 tons iron 
and 10,611 tons patent fuel. 
A highly satisfactory balance-sheet was presented at the half- 
yearly meeting of the Newport Dock Company. The gross 
earnings for the past half-year reached £16,755, being a slight in- 
crease on both the previous and the corresponding half-year. The 
net earnings for the half-year were £ , being equal to more 
than 54 per cent. upon the entire capital expenditure of the com- 
pany. The usual dividends were declared on the first and second 
preference shares, and the balance of £8985 was carried forward to 
provide for the payments due on the 30th June next on the re- 
deemable third preference shares. The company is gradually 
emerging from its difficulties, and there is every probability that 
the original shareholders will soon be in receipt of some dividend. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

THE BIRKENHEAD FERRIES— RUSSIAN AND AMERICAN ORDERS FOR 
RAILS—STATE OF TRADE IN SouTH YORKSHIRE — LANCASHIRE 
MINERS—NEW BLAST FURNACES IN CLEVELAND—STATE OF TRADE 
AT SHEFFIELD —THE CUMBERLAND IRON TRADE— BURMESE 





launched by Messrs. Doxford and Co., of Sunderland, about five 
weeks ago, and is valued at £14,000. 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s.; 
No. 2, 49s. 6d.; No. 3, 47s.; and No. 4, 46s. The prices of manu- , 
factured iron are as follows:—Common bars, £6 12s. 6d. to} 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s.; best best, 
£8 2s, Gd. to £8 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d.; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s, 6d. to £7; puddled bars, £4 10s. to £4 15s. 
On wagons at works four months’ bill, or cash less 24 per cent. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Continued steadiness: Makers fairly occupied in 
turning out rails chiefly on American account: Clearances from 
the local ports increasing: Colonial contracts: Future prospects: 
Resumption of activity not so rapid as anticipated: State of things 
at the works: The continental demand—THE HOME TRADE—THE 
TIN-PLATE TRADE: Prices of raw materials advanced—THE STEAM 
AND HOUSE CUAL TRADES: Z'he position of the colliery proprietors 
—THE WAGES QUESTION: Continued agitation—TRADE OF THE 
SouTH WALES PORTS FOR THE MONTH OF APRIL—NEWPORT 
(Mon.) Dock Company: Half-yearly meeting. 

Tue iron trade continues to be characterised by steadiness, and 
since last week it may be said that there has not been any mate- 
rial variation in the state of things. Makers are still fairly occu- 
pied in turning out rails wage for the American States, and some 
pretty large quantities for colonial purposes, so that the clear- 
ances from the local ports are rather increasing than otherwise. 
On account of Canada, Australia, and India, however, the orders 
coming to hand are not yet numerous, but it may be observed that 
they are beginning to be somewhat more frequent, and manufac- 
turers are looking forward expectantly for a considerable expan- 
sion of the requirements of those countries, Canada more especi- 
ally, as extensive railway contracts have still to be executed in 
that quarter. Makers of railway iron and bar iron are also pretty 
sanguine of a further increase in United States inquiries, and from 
the prospects in that direction it may confidently be inferred that 
their expectations will be realised. Materials for bridge building are 
still in request on foreign account, and in this branch of manufac- 
ture there is reason to believe considerably more employment will 
be afforded in the ensuing months. 

It is still remarkable, however, that the resumption of activity 
in the iron trade generally has not come about so rapidly or exten- 
sively as was, generally anticipated, and therefore, as may be ad- 
mitted, there is an inclination amongst some ironmasters 
to be rather dissatisfied with the state of ‘things, even while they 
are pleased with the progress that has been made ; and in this way 
the complaints that are still heard in the district may be accounted 
for. Taking the general appearance of things at works one 
might conclude that a large degree of activity prevails, apparently 

_ so much indeed as was to be witnessed twelve months ago, but 
looking into all departments, and following operations day after 
day, it will at once be seen that anything like the prosperity 
which was then experienced has not yet attained. Still that there 
has been improvement, and that large, is undeniable, and if 
continental, and especially Russian, contracts had come to hand 
as expected, things would now have compared very favourably 

jwith May of 1870, 


ENVOYS IN THE NorTH— COAL SHIPMENTS — LAUNCHES OF 

GUNBOATS, 

THE receipts of the Birkenhead ferries in the financial year 1870-1 
amounted to £32,370, against £32,372 in 1869-70. The expenses 
were £27,367, against £27,497 in 1869-70. The net proceeds were 
consequently somewhat largex in 1870-1 than in 1869-70. 

Rails for Russia and the United States have been actively 
cleared out from the Cleveland ports. Fresh orders from Russia 
come forward, however, only sparingly. : 

A fair demand is experienced in South Yorkshire for most 
descriptions of manufactured iron ; the mills are especially actively 
employed in the production of rails and plates. The foundries 
appear to be rather better employed. The Bessemer Steel Works 
are very busy in all branches ; those of Messrs. C. Cammell and 
Co. (Limited), of Penistone, have been turning out at the rate of 
500 tons of rails per week, making at the same time about 500 
tires, besides axles, &c. There is an increasing demand for steam 
coal, more being sent to Hull and Grimsby. Messrs. Pope and 
Pearson, of the West Riding Colliery, near Normanton, are putting 
down at Hull some patent apparatus for shipping coal by means of 
large hoppers, havinga weighing machine at the bottom. 

At a meeting of miners in the Oldham district, on Monday even- 
ing, a resolution was adopted as follows:—‘“‘ That, in the opinion 
of this ting, Li ire is not dependent upon any other 
county to obtain and maintain a rise in the present rate of wages.” 
Several miners who spoke on the resolution said the miners of 
Oldham and Lancashire had too long neglected their own interests 
and left them in the hands of those who wero careless upon the 
matter. The miners had spent hundreds of pounds in agitating 
in other counties without result. They believed they could not 
get an advance throughout the whole country at the same time. 

There are now thirteen new blast furnaces in course of erection 
in the Cleveland district. : ; 

The general trade of Sheffield is considered to have improved. 
The heavy branches of Sheffield industry continue well as, 
the mills and forges running night and day. Steel rails and other 
railway material continue in + demand. 

The Maryport Hematite Iron Company has more orders on 
hand than it can well execute, and has made considerable ship- 
ments to Rotterdam and elsewhere. The Solway Hematite Com- 
pany is also very busy, and arrangements are being made for the 
erection of two additional furnaces to the west of two at present 
in blast. The Workington Hematite Company has as many orders 
upon its books as it can meet for the next twelve months. The 

‘est Cumberland Hematite Company is also fully employed, the 
demand for its iron being very brisk. The Mossbay Hematite 
Company has commenced operations at Salter Beck, between 
Teottaghen and Workington. The Lonsdale Hematite Company 
at Whitehaven has commenced building one of its f and 
the work is well advanced. The furnace stands upon broad brick 

iJlars. At Harrington and Cleator Moor the pig iron trade is as 
brisk asin other parts of Cumberland. The Solway Malleable 

Ironworks at Workington, which have long stood idle, have been 
sold for £4500. It is understood they are about to be worked by 
a limited liability company which intends to manufacture bolts 





Messrs. Bain, Blair, and Patterson, a 7ft. seam has been 
at a depth of eleven fathoms, and an 8ft. seam of coal at a depth 
of eighteen fathoms, 





On Friday some Burmese envoys inspected the works of Messrs. 
Laird Brothers, of Birkenhead, and other places of public interest 








and rivets. At a new pit at Lowca, hear Whitehaven, gonk b 
eund 





in the neighbourhood. On Tuesday they visited the extensive 
works of the London and North-Western Railway Company at 
Crewe, They have also i ted the ironworks of Messrs, 
Nasmyth, Wilson, and Co., where they witnessed a new ice- 
making machine in operation. 

The total quantity of coal exported from Neweastle-on-Tyne in 
April was 306,341 tons, against 245,628 tons in April, 1870 ; from 
the Hartlepools there were shipped in April 60,536 tons, -against 
60,318 tons in April, 1870 ; from Sunderland, 145,813 tons, against 
127,419 tons in April, 1870. 

Two gunboats, named the Mastiff and the Bloodhound, recently 
completed for the British Admiralty by Messrs. C. Mitchell and 
Co., of Low Walker, are in all respects similar to the gunboat 
Staunch, built for the English Government by the same firm 
about three years since, from the designs of Mr. George Rendel. 
The Mastiff and the Bloodhound will each be armed with an 18-ton 
Armstrong gun capable of throwing a shot of 4501b.; their draught 
of water is very little over 6ft. 





PRICES CURRENT OF METALS AND OILS. 
1871 1871. 













































r \4ad £84, 4ea £58 4 
Copper — British — cake | - Steel, Swedish faggot .. 0 0 0..0 0 6 
D : 7110 0.73 0 @ Ch veceevesseencene i410 0..15 0 0 
Best Selected 73 0 0.74 © © Tin, Banca,perton ... 6 8 O.. 6 HI0 
Sheet... 0 0..77 0 0 Straights, fine—cah . 6 310..6 5 
Bottoms .......... 00..0 00 For arriva vw. Chl. d to 
Australian, per ton 0 0..7510 0) English b 6 6 0... 7 
Spanish Cake ..... | 00.000 ars ..seseceeress O 7 O..6 BO 
Chili Bars ....... 0 0..6510 0 Refined, in blocks... 611 0..0 0 0 
Do. refined ingot .. | 0 9..7210 0 | Tinplates, prbx, 22. shts 
Yellow Metal, per Ib. .. | 0 0 63..0 073) I 130.160 
Iron, Pig in Scotland,ton | 216 6 cash, 606.000 
Bar, Welch,in London | 7 5 0..710 0 10.111 © 
Wales.| 612 6..615 0 000 080 
Staffordshire| 715 0..8 5 0 017 8..017 6 
Rail, in Wales ......| 615 0..7 0 0 015 3..017 0 
Sheets, single in Lond.| 9 5 0..10 5 0 710 0..00 80 
Hoops, first quality ..| 515 0..9 5 0) ow 2 060..000 
Nailrods ......-.+.-.| 710 0. 715 0 Som. ote svcceeee 823 0 0..853 0 O 
Swedish ............| 915 0..10 © 0 hale,South Sea, pale 34 0 0..%4 10 0 
Lead, Pig, Foreign 1717 6..18 00 Yellow... - 8B 0 O..3330 0 
English, W.B, 1915 0..2 0 0 Brown ... . o.0 08 
Other brands 18 5 0.. 810 + 0..% 0 0 
Sheet, milled }1215 0..19 0 0 . 0.479 O ¥ 
Shot, patent 20 0 0..21 0 6 . 0.0 0 0 
Red or minium 1915 0..2010 © Palm....... -|7 0 6..0 0 0 
White, dry \7 00. 000 35 0..0 080 
ground in oil -|/000..0 00 4410 0..0 0 © 
Litharge, W.B. .. (000.000 -/42 oO ¥..4210 0 
Quicksilver, per bot ..../10 0 0..0 0 0 +7 0 6-2 6 0 
Spelter, Silesian, per ton |17 10 0..1715 0 -/8 00.000 
English V&S ......|18 0 0..18 5 0 - 62 0 0..64 6 0 
Zine, ditto sheet........|34 0 0.6.0 0 0 seseeee 3600.0 00 
PRICES CURRENT OF TIMBER, 
1871. | 1870. 1871. | 1870. 
Per load 4528 £ £8 Per losd— 40240544456 
Teak ....+0++eee0e018 51310{12 013 0 Yel. pine, per C. } 
Quebec, red pine .. 315 415 | 315 415) m+ ged 18 ©1919 18 O19 « 
low pine... 4 5 5 0) 4 5 0) do. .. 13 514 012 O14 o 
Smee Lead | : : - pe : . iano ,yellow.. 32 51430 1f 6 1240 
» . wo 5 etersburg, ye 13 013 OF 1L ‘12 0 
birch 3 5 410/ 815 5 0| Finland .,........ 70 8 # 610 8 © 
pa . : 0 the 455 S| Satna ow OM OO THU 9 w& 
emel .. +++ v 0} 0000 enburg, yel. .. 8101010) 8 0 810 
Dantsic, oak +5 5 610 45 6 5| white 810 9101 000 4% 
fir +» 210 310/) 2 5 310 | Gefle, yellow ...... 10101210 9 610 10 
Memel, fir 210 310/23 5 # 10)| Soderhamn..,..,.. 81012 vi 8 0 910 
Riga ... 35 310 $15 3 2)| Christians, por C, | 
Swedish «+23 5 210} 3 0 3 13) 120ft. by 3 by 9510 0 1210 10 0 12 19 
eens 3 > i ; 33 310 510) in. yellow .... i 
yl pine 6 310 530 | Deck plank, Unt 
ra.pineO 0 0 0| 0 0 0 oO! per 40f din 9000 0000 
Lathwood, Danta fm. 3 0 5 0| 4 0 5 10 | Staves. per standard M. 
St Peter's 5 5 515) 5 5 6 5 Quebecpipe ...... 75 97710 65 0 67 1" 
Deals, per C., 12ft. by 3ft. Yin. puncheon.. 23 0 0 0 18 019 0 
uebec, wht, spruce 1210 18 0/12 017 0 Baltic, crown +1365 01750 
. John,whtspruce 121014101191015 0 Pipe ........¢209 917501400150 » 





WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 


(From J. Berger Spence aad Co.'s Circular.) 
MANCHESTER, May 8th, 1871. 

Minerals.—Pyrites have been in moderate request but buyers, who re- 
cently wished to contract forward, are now holding off, looking for a de- 
cline in price. Manganese has a steady demand, with prices firm for 
Spanish. Lead ores meet a ready market with a tendency to advance. 
The class of b tit itable for B purposes is said to be rapidly 
diminishing in quantity ; this supposition has, for the present, the effect 
of enhancing prices. The coal and coke trade continue good. The de- 
mand for best coke is very brisk. A good deal of North-country coal is 
now going over the Great Northern line to London, in consequence of the 
great reduction of transit rates; but this insane railway contest may soon 
end, and vary the coal trade somewhat. There has been a pretty good 
sale of plumbugo. 

Metals. —The metal market has been generally quiet. The only branch 
that has been actively engaged is that of pig iron. The demand is ex- 

dingly good, quently prices have advanced, although Glasgow 
pig is a shade lower. Continental strife has not sensibly affected the 
iron trade, and, probably, when tranquillity comes, little or no difference 
will be nt ond France required but little iron at our hands. Russia 
has had and is having her wants supplied by us. Large quantities o 
rails are being sent to Germany. America, too, continues a brisk cus- 
tomer, notwithstanding ber high tariff. A very lively business is duing 
in Bessemer steel rails and tires, partly in consequence of the relaying 
season. The manufactured iron trade is animated generally. Copper 
holds a firm retention of price, but business is languid. Suietude in 
France would improve the value of copper. The price of Chili bars con- 
tinuing se much below that of furnace metal, the sale of English tough 
cake is interfered with. Australian has had very little attention. Tin is 
rather lower, owing, perhaps, to certain misrepresentations of its connec- 
tion with French disturbances. Smelters have been making satisfactory 
sales. Tin-plates are steady, and the demand continues good. Lead re- 
tains its firmness, for reasons assigned last week, Spelter keeps ita cha- 
racter for dulness, with price declining and very few sales. Quicksilver 
sellers under quotations, with few buyers. Antimony £1 a ton 
lower. 

Soda,—Cream and white caustic in active inquiry, the former at £12 to 
£12 10s.; the latter at £13 5s. to £13 10s. Soda ash scarce, at 2d. to 24d. 
Soda crystals advanced, at £5 10s. to £5 15s. Bi-carbonate, £12 to £12 lus. 
Salt cake, £3 2s. 6d. Glauber salts, £3 2s. 6d. 

Nitrate of Soda,—Weaker at £15. . ten 

Potash.-- Muriates ; 80 per cent. is unaltered at £9 5s. to £9 7s. 6d. 
Potashes, old, 33s. 6d. to 338. 9d.; new, 34s. 6d. to 35s. Pearl ashes, 40s. 
Prussiate, red, 2s. 2d. to 28.'2}d.; yellow, 1s. Id. to Is. 2d. 

Saltpetre,—Improved refined, £33 to £34; foreign, 27s. 6d. to 29s. 

Alum.—£6 to £6 5s. for loose lump ; in export barrels, £7; ground, £7. 

Bleaching Powder.—Demand continues, at £13 10s. to £14 10s. 

Ammonia.—White and grey, at £17 lis. to £18 15s. Brown well sold, 
at £14 to £14 5s. Carbonate, 6}d. to6 d. 

Copperas.—Green and rusty brisk, at 52s. 6d. to 55s. Dry copperas, 52s. 
Chloride of iron, £6. Prussian blue, 1s. 2d. to 1s. 6d. 

Arsenic.—At £6 15s. to £7 5s. for fine powdered. ; 

‘Acids.—Tartaric, slack, at 1s. 4d. to 1s. 44d. ; oxalic, 9d.; sulphuric, 
£3 10s. to £3 15s.; carbolic, 1s. 1d. to 1s. 2d. : 

Pyrites.—Rather weaker, 74, » 8d. ae unit for Spanish. 

anese.—708. to 908. for rcent. 

Sy Hematite, 19s. to on. Oolitic, 6s. 9d. to 7s. 6d. 

Tron.—* Ayresome” Yorkshire pig iron firm.—No. 1, 51s. ; No. 2, 49s. ; 
No. 3, 47s. No. 4 (foundry), 46s.; No. 4 (forge), 46s. net cash, or 1s. extra 
four months. Scotch pig advanced to 56s. to 56s. 6d, Welsh bars, £6 10s. 
to £6 15s. Staffordshire bare, £7 5s.to £8 Hoopiron, £810s. Gas tubes, 
60 per cent. to 67} per cent. off list. Boiler tubes, 40 per cent. to 42} per 


isn allie, English tough ingot, £72. Chili bars, £64 10s. to 


ein -Slightly reduced. English ingot, £127 to £128. Straits £125 to 


£126, Peruvian nominal, at £112 to £115. 
Tinplates.—Coke, I.C., at 23s. to 24s. ; charcoal, 1.C., at 28s. $o 30s. per 
Bpelter,— Nothing doing. Silesian: Special brands, £17 15s. to £18 
English, £18 to £18 10s. 











BREAKFAST.—Epps’s Cocoa.—GRATEFUL AND COMFORTING.— 
** By a thorough know: of the natural laws which govern the 
operations of digestion nutrition, and by a careful application 
the fine properties of well selected cocoa, Mr. Epps has provided 
our breakfast tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills.”— Civil Service Gazette. Made 
simply with Boiling Water or Milk. Each packet is labelled— 
James Epps & Co., Homeopathic Chemists, London. [ADvt.] 
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BRITISH AMMUNITION —ITS CONSTRUCTION | 
AND USE. 


: No, VIII. 

Havine discussed the principles of construction of rockets, 
and having noticed some of their faults and peculiarities, it 
seems only fair to relate how they came to be first adopted 
aud what results have actually been achieved by them. 

As to the introduction of war rockets into our service 
let Sir William Congreve speak for his own missiles. The 
chief recommendation of the rocket, says the old man, ap- 

to me to be “that projectile force was exerted 
without any reaction upon the pomt from which it was dis- 
charged ;” or, as he says elsewhere, “on its fulcrum.” In fact, 
the back pressure is met by the inertia of the atmosphere 
and that of the gas formed so rapidly, and not by any gun, 
so that a large and powerful rocket may be discharged by 
the most insignificant means. Thus very large rockets may 
be projected from tubes placed in small boats, and on land 
they may be fired by laying them against a bank or wall. 
Hence, warming to his subject, Sir William continues : A 
rocket is “ammunition without ordnance,” “it is the soul 
of artillery without the body.” Marshal Marmont advo- 
cates the use of rockets in other and hardly less charac- 
teristic words. A battle, he argues, is won, “not by the 
number of men killed,” but by “the number of men 
frightened,” a result that the Marshal considered was 
admirably effected by rockets. And here it is curious to 
observe that the birth-place of rockets was China, where 
moral effect appears to have been studied greatly. In fact, 
it seems that in the 13th century, when western barbarians 
were contending with long bows, cross bows, catapults, and 
other gross weapons, eastern warriors were terrifying their 
enemies by the hideous grinning of faces on their shields, 
and by rockets made of paper. Be it observed, however, 
that even paper rockets were capable of producing t 
physical results, for in the siege of Seringapatam Colonel 
Gerard reports that the English suffered more from Tippoo 
Saib’s rockets than from any other projectile employed 
against them ; and he states that on one occasion he saw 
three men killed and four d tely wounded by the 
same rocket. Surely, then, although some officers may 
cousider both himself and Marmont “insane on the sub- 
ject,” Sir W. Congreve had good reason to believe that 
much might be effected by war rockets, and as to his success 
in the matter we may quote the official book just brought 
out in the Royal Laboratory, Woolwich. 

Commencing with the idea of an incendiary projectile 
which was to be suddenly thrown in large numbers from 
boats into a seaport town or a harbour crowded with 
shipping, he expanded the system so as to comprehend not 
only shells but also shrapnel, having for his object both the 
dispersion of bodies of men, especially cavalry, and the 
enfilading of trenches—work which he considered could be 

rformed by rockets carried on horses by troops of the 
ightest description. ‘The idea he had conceived so far 
become a reality that even in his time England obtained 
some of the advantages he had anticipated by the use of 
her new weapon. 

On Oct. 8th, 1806, eighteen boats discharged 200 rockets 
into Boulogne and set fire to the town in many places without 
incurring the slightest opposition or suffering any loss. 

At the battle of Co com, in 1807, rockets fired into 
the town appeared to have caused a considerable conflagra- 
tion; a similar result was produced at Walcheren; and at 
Leipzic, in 1813, half a troop of horse artillery vindicated 
Sir W. Congreve’s opinion as to the possible value of 
rockets in the field. ly, they were successfully used at 
the River Plate and against the French boats on the 
Adour. To which may be added that the French used 
rockets with great successagainst the Russians in the 
battle of the Tchernaya; in fact, one rocket fired from 
near Canrobert’s redoubt on Inkermann heights fell into 
the centre of a Russian column in the plain on the north 
side of the river, completely breaking and scattering it in 
all directions. The range on this occasion appears to have 
been about two miles, 

The English artillery used to fire rockets into the 
Karabelnia suburbs with some pomp and circumstaace; 
but as these suburbs were ruined, and nearly entirely 
empty, the chief benefit appears to have been the instruc- 
tion or diversion of the spectators during the weary 
afternoons in the trenches. 

We have noticed that between our field artillery and 
infantry the mitrailleurs form a connecting link, and 
though there is no mitrailleur as yet regularly approved 
for our service, the committee formed to investigate the 
matter have so far pronounced on preliminary questions 
as to shape out some-of the leading features of the mitrail- 
leur likely to be — especially the nature of ammu- 
nition that would be with it. 

Now the entire character and application of mitrailleur 
fire depends on the weight of its bullet and charge; there- 
fore, while it might be premature to discuss the mechanical 
arrangements of the piece itself—which does not come 
within the scope of an article on ammunition—its powers 
may be looked upon as determined within certain limits. 

ore entering into particulars, however, it may be well 
to look at a question so new as that of the use of mitrail- 
leurs in its aspect, 

The mitrailleur came forward as a weapon which claimed 
the power of pouring on the nee of an enemy, at any 

int, a continuous stream of missiles, not only surpassing 
the fire of what might be su a corresponding amount 
of artillery or musketry, but that bid fair to be irresistible. 
It two main elements of power—one the absence 
of recoil, the other the enormous rapidity of its delivery of 
a succession of rounds, Either of these, without the other, 
would have been aseless, for the whole value depended on 
a rate of fire that precluded the possibility of laying the 
piece between each round. This much was obvious at once, 
and the claim made for this arm may be conceded, within 
— oon of range; but on the pra these limits 

epends the power of application generally of the piece. 
As the prenelint ot inceenie in size ond weight a the 
range of the mitrailleur increases, while its rapidity of fire 





decreases, and so, beyond a point, does its stability against 


recoil, Conversely, with smaller bullets and charges come 
a greater number of barrels and greater rapidity of fire; 
and if the piece fires the same cartridge as the infantry, 
the supply of ammunition in the field becomes simplified. 
On the. other hand it can only open fire at ordinary rifle 
ranges, which greatly limits its use; for obviously, since a 
mitrailleur only comes into play when it can profitably fire 
a number of shots without materially altering its aim, it is 
unsuited for firing on skirmishers, for it would be absurd 
to turn a stream of leaden bullets on to a single individual, 
while any traversing arrangement to disperse the shower 
would reduce the matter to mere chance. In fact, mitrail- 
leurs are for firing on men crowded together, whether a 
compact body of men in the open, or troops pouring along 
a road or converging on to a bridge. 

When can a mitrailleur be ex- 
pected to get within rifle range of 
a compact body of men? Not 
generally in the open, for such 
bodies would commonly be co- 
vered by skirmishers in open 
order, and a mitrailleur would 
not be able to advance like a 
single skirmisher; the fire of the 
enemy’s riflemen would be con- 
centrated on it, and even if the 
men were protected, horses would 
be _ killed; besides, it could 
neither cross the very rough 
ground nor hug those little irre- 
gularities of sur- 
face which afford 
such wonderful 
cover to indivi- 
dual riflemen. It 
is clear that if a 
mitrailleur is to 
fire infantry am- 
munition, its chief 
work will be in 
defence of breach- 
es, bridges, roads, 
and the like. It 
may, however, be 
masked, and sud- 
denly caused to 
open fire,and thus 
it may, under 
certain circum- 
stances, bebrought 
forward to attack 
under cover of 
other arms, In- 
fantry will proba- 
bly seldom form 
square again, else 
mitrailleurs 
masked by cavalry might have produced grand ef- 
fects at a critical moment. A closed coun like 
England would give abundant opportunities for the em- 
ployment of mitrailleurs, especially as they might be 
brought into action and kept stationary in the ditch fre- 
quently found running along the bank of an ordinary 
hedge, which might afford good cover. For example, a 
sharp turn in an ordinary English lane would generally 
give a position from which a mitrailleur would command 
the road ; though of course it would require certain arrange- 
ments to enable it to be so used with advantage, 

As concerns range, at Shoeburyness both the Montigny 
and Gatling mitrailleurs beat the 12 and 9-pounder fi¢ld 
guns in the number of hits obtained, in equal times, on 
targets at ranges under 1400 yards, but mitrailleurs of all 
the kinds and calibres tried were beaten at ranges from 
1400 up to 2100 yards by the guns with segment and 
shrapnel. It would hardly be possible for a mitrailleur of 
reasonable weight to give any good result at longer ranges 
than these. Judging from a comparison of the perform- 
ances of the various mitrailleurs tried at Shoeburyness, the 
selection of the small Gatling was based on good grounds. 
The larger mitrailleur might engage well at short, and 
fairly at medium artillery ranges; for though at Shoebury 
the smaller one beat it, its physical advantages ought 
to make it command the longer range. This, however, it 
would only effect at a sacrifice of the peculiar powers of 
the arm—that is, the rapidity of its fire and light weight, 
besides requiring ammunition of a special description. 

To sum up, since the mitrailleur obviously cannot produce 
mueh effect on matériel, we may define it as a means of 
pouring a stream of bullets on to troops on | ae 
spot, performing its work admirably with sm res and 
bullets u yey be 1400 yards ran With an increase 
of bore the range may be extended, but at a sacrifice of 
real efficiency at all distances, 

While neither infantry nor artillery can compete success- 
fully with it at its own work, it is liable to be disabled and 
captured by the former or helplessly crushed by the latter 
should it invade their province | endeavour to engage 
them on their own terms in the open. 

For the British service it has been decided to adopt a 
mitrailleur firing if ible the same ammunition as the 
infantry, and we must look to rising generals to work out 
the most effectual application of the new power placed at 
their disposal. This arm might well be adopted and worked 
by our reserve forces. 

To come to particulars: four sizes of the Gatling and one 
size of the Montigny mitrailleur were tried at Shoebury- 
ness, The Gatlings were, first, an inch bore throwing a 
bullet of 3496 grains weight; secondly, a bore of ‘75in., 
with a bullet of 2100 ns; thirdly, a bore of ‘65in., 
bullet 1490 grains; and fourthly, a o. of *42in., with 
bullet 380 ins. The Montigny was formed of rifle 
barrels *577in. bore, firing a bullet of 600 grains. 

In the woodcut are shown sections of the ammunition 
employed in the Gatling mitrailleur of lin. and -42in. bores. 
The cartridge is a metallic central-fire one; the charge of 
the larger is 525 grains and of the smaller 80 grains. The 
cartridge case is strong but costly. 











It may be seen from the above that bullets from half 
a pound weight down to something less than an ounce were 
tried, and here arises the question whether large balls have 
any advantage beyond that of increased range. 


The large ball is more likely to kill, but many of \cors 
hold that to be no advantage, for the number of mev, or 
even of horses, that will be able to continue their operations 
after having been actually struck by a bullet is so small 
that it may be disregarded, while every wounded man 
carried to the rear takes away unwounded men to curry 
him or assist him, and anyone who has witnessed an 
infantry attack where this was going on must kuow the 
terrible evil of the drain caused by the constant stream of 
men to the rear; so that the embarrassment caused Ly the 
wounded may greatly exceed that caused by the killed. In 
certain instances of desperate fighting at close quarlcrs 
the case may be different, thus it is thought that on the 


whole wounding at long ranges and killing at very cluse 
quarters is most to be desired. This seems to suggest a 
light bullet fired with a high velocity, aud were it uot for 
the evil effect of wind and resistance of the air a hol ow 
bullet like that of the Boxer ammunition for Suider rides 
might be a good one; it would stop horses and men, and 


prove very deadly at short ranges—iudeed, so vik lently 
does it fly open in penetration, that it seems possib! e that 
an enemy might protest against it as being a near appreach 
to a shell bullet. ; 
Taking all things into aecount, a “t5iv. bore, with a 


ve 


bullet of from 480 to 500 graips weight, and a rather lar 
charge, perhaps 85 grains, is likely to prove the best both 
for mitrailleurs and infantry, supposing them both to have 
the same; and if this is not to be, the mitrailleur mi: ht 
take something a little heavier and more powerful, so as 
to give it some command over skirmishers. The com- 
mittee have been anxious to use the exact service form of 
the Boxer Henry cartridge; the chief matter to arrange is 
the action of the drum which feeds the barrels as they 
revolve, and this is rather a delicate movement, where 


unseen difficulties may arise, so that it cannot be looked 
upon as settled at the present moment. 

We have noticed the opening of a hollow bullet in 

netration, a solid bullet also penetrating into a resisting 

y at avery high velocity breaks open with violence, 
and produces great effect. A dead horse's leg struck hy a 
Henry bullet was literally shivered into splinters, in an 
experiment conducted in Woolwich marshes. It may be 
observed as to bullets that power is given in two ways: 
one by increasing the charge, which gives greater velocity 
and effect at short ranges, but inasmuch as the resistance 
of the air increases rapidly with the velocity, it is more 
profitable for long ranges to adopt the other means, viz, 
the use of a longer bullet. 

There is a simple fact that is but seldom clearly recog- 
nised, which is, that with equal velocities the flatness of 
trajectory of a solid bullet is exactly proportioned to its 
length—putting special peculiarities of form aside. Thus, 
if a number of bullets were placed on a table, it would be 
only necessary to measure their lengths to ascertain their 
respective powers of keeping up velocity; their calibres 
might be entirely disregarded. 

That this is true may be seen by the following :—The 
resistance of the air is the agent by which velocity is 
diminished, and this is in direct proportion to the area of 
the cross section of the bullet, while the power of overcoming 
this resistance is in proportion to the volume of the bu!'et, 
or, in other words, the area of the cross section mu'‘ti- 
plied by the length (for we are putting great peculiarities 


of form out of the question, and are supposing we have 

solid bullets). Hence the power of keeping up velocity in 

each case is in proportion to the following fraction :—~ 

Aren of section = length in which, on cancelling, the length, 
area of section, 





is the only term left. So that practically the power of k« > 
ing up its velocity of any bullet is ascertained by simply 
measuring its length. Is it going too far to picture the 
scientific fight infantry officer of the future, after “feeling” 
an enemy and learning something of his fire, measuring a 
spent bullet against one of his own, and thence judsing 


how they would stand at longer and shorter ranges! Un- 
fortunately this calculation applies with less force to 
rifle shooting than to such firing as that of a mitrailleur, for 
skill and other elements enter y rs into the calculation 
of individual shooting. It is worthy of remark that a 
correspondent of one of our popular daily papers informed 
us during the last war that the Prussian officers as well as 
himself concluded that the needle-gun bullet shot better at 
short ranges than the Chassepét, but that the latter had a 
flatter trajectory at the longer distances. Now, anyone 
who measures these two bullets together will see that this 
could not be, for the needle bullet would keep up its 
velocity better than the Chassepdt, their respective lengths 
being 1°093in. and ‘995in. e must therefore conclude 
that there was some other cause that made the French 
riflemen shoot badly when the Prussians were within 300 
yards or 400 yards of them; and with young raw troops 
we might well attribute it tu unsteadiness and excitement, 
without at all implying a sneer at those who have b-en 


defeated. ah 


THE ROYAL COMMISSION ON SCIENTIFIC 
INSTRUCTION. 


No. III. 


Ir were useless now to go back to the motives and 
methods by which the School of Mines, as created by De 





la Beche, was partially transformed, in name at least, into 
an imperfect sort of general technical school, for which its 
buildings and apparatus, its museum collection, and its 


staff of professors, were unfit or inadequate. The eflect of 
the nominal changes was to bring the institution more 
‘thoroughly within thegripof South Kensington, and to pave 
the way for the assault now made upon its existence, aud, 
whilst loosening the distinctiveness of its proper furctious, 
to add nothing to its usefulness or its activity—unless we 
are to accept in the latter category the evening lectures 
given by the professors to working men. Lectures of first- 
class lucidity and exactitude, and w‘th the very best ps- 
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sible instrumental illustrations upon every branch of 
natural science, are admirable things. When delivered by 
first-class men, who alone are capable of delivering such 
lectures, and at suitable times of the day or evening, they 
are sure to be popular with working men of a certain stamp, 
as well as with others above the wage-receiving classes. 
The past experience of mechanics’ institutions all over the 
country, however, has proved that such lectures cannot be 
made self-supporting—not so much for want of audiences 
willing to pay some little from not over-abundant means 
for the privilege of hearing them—as because the first-class 
men, who alone are capable of such lectures, must and 
ought to be feed more highly than the scanty payments 
possible from audiences allows. Lectures such as we 
refer to as certain to be popular are utterly different 
from the wishy-washy skin-deep-mixture of shallow 
information, with inaccuracy, which commonly goes by 
the name of “a popular lecture,” from which, in 
general, little can be learned, and much has often to be 
unlearned. Such lectures—of the truly valuable sort 
—are occasionally to be had for love where working men’s 
funds would not admit that they could be procured for 
money. For example, at the admirably-conducted Me- 
chanics’ Institution of Crewe — organised mainly by 
Mr. Ramsbottom and Mr. Moorsom, amongst the 
workmen of the vast locomotive and steel establish- 
ments of the London and North-Western Railway—several 
courses of lectures have been given gratuitously by Cam- 
bridge University men of high scientific standing. One 
of these courses, and that upon the comparatively dry and 
abstract subject of physical astronomy, was received with 
such intense interest and pleasure, that at the request of the 
Institute the author was induced to write out his lectures, 
and they have been published in a small octavo volume— 
we believe wholly at the Institute’s expense. And that 
first-class lectures as to lucidity and illustrativeness, are 
sure of audiences from the lower and humbler strata of 
society is no new discovery, nor confined to this country, 
it was only needed in more peaceful days, to step into the 
Conservatoire des Arts et Metiers at Paris, to the midday 
or evening lecture of a Payen, a Becquerel, a Peligot, 
a Boussingault, or a Tresca, or other of its able 
professors, and note well their audiences, to be convinced 
of this. We do not touch on the question of moral results 
following from such lectures—more has been again and 
again advanced on that score than is quite provable—though 
every approach towards the true and beautiful necessarily 
tends also towards the good. 

On many and weighty grounds, however, besides the 
last, we hold that ceutral institutions in the metropolis, 
and in some of the great provincial centres, with adequate 
buildings and apparatus, and a staff of professors for 
the delivery of working men’s lectures, is a want 
yet needed to be supplied. The lectures should not be 
relegated to the so-called spare time, or the jaded evening 
hours of lecturers engaged in other labours during the 
day as their primary task in life. The professors here, as 
everywhere else, ought to have and to hold but one appoint- 
ment, be adequately paid for well fulfilling that, by i 
ing the whole of their time and energies to that and that 
alone; and bye-play pluralism, to eke out incomes for 
such men, should be put an end to, 

So far, then, as the lectures to working men hitherto 
delivered at Jermyn-street are concerned, we come to this 
conclusion, that they ought to cease as soon as an adequate 
institution specially organised for that function, and upon 
somewhat the model of the Conservatoire des Arts et Metrers, 
can be constructed and got to work, There is no use in 
locating such an institution at South Kensington—as 
well put it at Hounslow or Hampton Court. The central 
building must be central; but besides its own lecture-room 
it should have at least four other out lecture-rooms—sa 
in the north, north-east, south-east, and south of London, 
where evening lectures during session should be constantly 
delivered for a merely nominal fee, the institution to be 
supported by the State. Lectures by its professors should 
also be given at stated times in great provincial centres of 
industry, provided these took upon themselves to supply 
lecture-rooms and apparatus. The establishment in 
Jermyn-street would thus be free to revert, and should 
revert, to its legitimate position—that of the central or 
wetropolitan School of Mines of Great Britain and Ireland, 
united with the head-quarters of the Geological Survey 
of the British possessions, and of the mining maps, 
sections, and records, and the mineral statistics of the 
kingdom. And thus we at length come to the question, 
What should be done to afford it ample future space, and 
what additions to its staff of professors and to its materiel 
ought to be provided? But first let us say, that whilst a 
grand central ormetropolitan mining school is indispensable, 
in order that its students may receive the aid and illustra- 
tions of such collections and adjuncts, as the wealth of the 
metropolis of the empire can alone afford, if limited to the 
metropolis it must become comparatively useless. 
vincial mining schools should be formed in Scotland and 
[reland, Cornwall, Wales, and in the central and northern 
counties of England, each with its small but typical and 
also local collections, and its small but capable staff of 
teachers, and apparatus for research and for teaching. 
These should be really and genuinely affiliated to the 
metropolitan school by the concession of its advantages, 
scholarships, &c., to provincial pupils of eminence, and by 
its having the power, by charter or otherwise, of granting 
real degrees or diplomas,which, if the special teaching were 
once known to be genuine, would be recognised and valued 
all over the world. 

Annual reports of laboratory and other work of research 
actually done—as well as of the teaching—should be made 
both from the provincial and the metropolitan schools, as 
has long been the custom with the mining schools of 
Germany and France; and with the provincial faculties of 
sciences of the latter country. Once intelligently organised, 
and hampered with no meddling by “the department,” 
nor with any such absurd limitations as “payment by 
results,” &c., there can be little doubt that all the existing 
provincial mining institutes or associations, such as the 
Polytechnic of Cornwall, the Northern Mining Institute 





of Newcastle, &c., would range themselves cordially and 
heartily under the new system,and bring their local wealth, 
great local ability, and practical. information to aid in the 
work. 

There doubtless are some amongst us who believe—or 
pretend to believe—such institutions useless and unneces- 
sary, as there are but too many others of the “ Board of 
Trade” and “ Department” school, who can see no results 
unless such as can be brought to statistical figuring in the 
South Kensington style. To these we can only say, the 
very nature of the true working of such mining schools as 
we suggest is that at any instant their efforts are perhaps 
insensible, or at least admit of no figures. Like “the former 
and the latter rain,” its effectscan only be felt in thecrop pro- 
duced after a longer or shorter lapse of waiting for the 
harvest. There hasbeen no harvest yet, perhaps,in England, 
because the seed for it has never been properly sown. But 
look at the effects abroad; look at Germany, north and 
south, working now, and with commercial success, metallic 
and other mines abandoned ae her own untaught fore- 
fathers, and such as no capitalist in Great Britain dare 
touch without the certainty of ruin, if worked on our more 
unskilled,wasteful, and slovenly methods. Look at the rich 
discoveries of mineral wealth—such asthe potash beds of the 
rock salt formation of Stassfurt, on the borders of Prussia 
and of Hesse Weimar—which with less open-eyed know- 
ledge might have remained a hidden and unknown trea- 
sure for the future as it was for ages past. Why, these 
potash deposits alone—which will probably enrich Prussia 
incalculably—are worth more to her nationally than all her 
mining schools from their very beginning have cost the 
State. 

To return, however, to the Jermyn-street school. As 
regards its staff of professors and teaching,we cannot afford 
space for details, but it seems to us that the professorship 
of mineralogy should be a distinct one, and separated from 
that of mining. Both are now ably and conscientiously 
taught by Professor Warrington Smythe, but the subjects 
are too much and the time to deal with them too short 
for any one man, however able, to handle both in the 
necessary detail, Instead of the professor of mathematics, 

roposed with such parade by the Commission, there should 
. a professor of mechanics in their special applications to 
mining and metallurgical machinery and engineering 
appliances, and who also might teach mining geodesy, and 
subterranean surveying, &c. The miner or stratigraphical 


geologist requires in reality no more mathematics than are | 


necessary to comprehending and following out mechanical 
questions, or suchas those of one of its branches—pneumatics 
—in relation to ventilation, &. The miner, and especially 
the student of metallurgy, who is afterwards to become a 
competent manager or master, does need, however, a great 
deal more and better, and more really practical teaching 
as to the engineering and machinery, the “ plant,” of the 
great metallurgies, than any mere chemical or laboratory 
metallurgist is competent to impart—non omnia_pos- 
sumus omnes. Hence, we say, the engineering and me- 


chanics of metallurgy would need further elucidation | 
| how ought this increased accommodation to be provided ? 
as at present | There can be no doubt, notwithstanding all that has been 
said as to costliness — that sufficient increment of 


than under past and present arrangements are given 
or are possible. The chair of metallurgy ; 
held would have ample work if devoted to the chemical 
side of metallurgy, and including its docimastic side or 
assaying also. e use the word “ devoted” deliberately. 
for we must be plain-spoken enough to say that devotion 


| in 
| 


| site of what Frederick the Great said, and our Bacon long 
before said, was the true course, “ Not to find a place for 
the man, but a man for the place,” that Germany has 
| come to have and hold the first rank in the experimental 
| science of the world. 
| And what we have here said of the chair of metal- 
lurgy of the School of Mines, we may repeat as res 
'that of chemistry; for that science two laboratories at 
| least ought to be provided, and with sufficient assistants, 
kept at work, one for pure and general chemistry, 
the other for chemistry in its technical application, with 
a distinct leaning towards mineral analysis and the 
general principles involved in mining and smelting, &. 
The professor should not be devoted to organic chemistry, 
nor should his time or his reaponsibilities be split up and 
distracted by public gas or water analyses as pluralistic 
functions, for the sake of income or otherwise. His pay 
direct from his chair should be made ample, and as in the 
last case, his whole time and energies be devoted to it, or 
to original research, pursued in the school. As to bio- 
logical laboratories, we entertain the strongest doubt that 
they would be of the slightest value, or of more use to a 
genuine School of Mines than a fifth wheel to a coach. 
If otherwise, then we can only say the want has not been 
discovered hitherto either in Germany or France. If, 
however, we be mistaken in this, and that the palon- 
tologist to the Geological Survey, and professor of that 
branch of natural history to the School of Mines, can show 
that he could make seal use of such supellecti/a, then by 
all means “y him have ye 
A special professor of physics, or great physical labora- 
wine amen doubt of being cert 2 x re though 
proposed by the Commission, because thestudenton entrance 
ought to know already general physics as well as general 
mechanics, and with all the other really essential special 
studies and lectures of a real School of Mines, we doubt 
that there is time left for physical studies in their practical 
applications te geology and mining, which are not so large 
or important but that they would be properly embraced in 
the courses and teaching of the professor of mining. We 
have not said a word as to what State authority should be 
recognised as that under which both our working men’s 
lecturers, and our real School of Mines should be placed. 
Nor would there be any use in treating of it until a few 
years more of our present chaos shall have resulted in the 
appointment of a ministry of education. Under that ano- 
malous imperium in imperio, the self-dubbed Science and 
Art Department of South Kensington, it certainly should 
not be placid, as regards its “science” a sham, and as to 
its “ art”—but we have nothing to do with that here. 
Further details we must pass over, and we have arrived 
at this point—that three or four additional professors, and 
several assistants, would be required, as well as a new dis- 
tribution of the labours of some of the existing chairs ; 
and that a very considerable increase of space and of ac- 
commodation, would be indispensable to enable the en- 
larged and invigorated school of miners to work properly. 
And thus we at length come to the questions, where and 





space could be provided by enlarging the existing premises 
Jermyn-street, without any inordinate expense. 


Referring to the diagram, reduced from the Ordnance 


is not possible if the professor hold appointments taking | Survey, the School of Mines at present covers an area of 


him now to lecture elsewhere to other institutions, now 
and for a serious portion of his time to the cellars of the 
Houses of Parliament, as supposedly responsible for their 
ventilation, so that the teaching of the chair—except mere 
lecturing--devolves"upon an’assistant, 






AIR STREET 


EAGLE PLACE 


Let every professor be adequately remunerated without 
adventitious pecuniary aids from without. Let his entire 


time be insi upon as devoted to his chair, and be em- 
ployed either in personal presence and teaching of his 
pupils in the laboratory or elsewhere, in lecturing, or 
in original research. The professors in the German 
schools, although each supported by an ample staff of most 
competent assistants—repetiteurs in France—spend the 
greater part of every day in the laboratory amongst the 
students, energising their enthusiasm for their work, 
suggesting inquiries or methods, resolving difficulties, 
directing processes in analysis, explaining anomalous 
appearances, and what not, as they occur, and provi 
the master is neither above his work nor loathes suc 

devotion to its labour. This it is which has made the 
schools of such men as Woéhler, Rammelsberg, Liebig, 
Bunsen, and others, the renowned fountain springs of 
extended discovery,\the enlisting ground for new recruits 
to become famous names after them in the army of science. 
It is not by self-seeking jobbery, or doing the very oppo- 








about 1224 square yards. Now, if the two flanking areas 
A and B, fronting Jermyn-street, were taken in and 
added, they would together rather more than double the 
existing ground plan area, The plot A, extending up to 
Church-passage—at present the only rear entrance to the 
School of Mines—covers about 
778 square yards, with a front- 
age to Jermyn-street of about 
100ft., and a depth of 7Oft. 
The plot B covers 490 square 
yards, with a frontage of 63ft., 
qoENe and the same depth as A, or 
thereabouts. 

The shop premises of these 
blocks cannot be really very 
valuable, as the insignificant 
character of the shops them- 
selves indicate, and ifa genu- 
inely fire-proof floor were put 
in overhead, with wrought iron 
breastsummers and story posts, 
all these shops might be left 
still for letting, together with 
the basement beneath them, 
while all above would be left 
available for enlargement of 
the School, the actual floor 
area of such enlargement (or 
A and B together), being 
about 1268 square yards. Exe- 
cuted in this way, without 
interference with any of the 
frontage in Piccadilly, the 
actual net investment of capital involved in the improve- 
ment would be very moderate, and ~ objection on the 
score of expense be really untenable. e are able to say 
also, on sufficient authority, that the enlargement thus 
effected would afford in the block A more than ample 
space for deploying all the museum’s present or future, 
necessary treasures—even assuming the great mineral col- 
lection of the British Museum to be added in—and for its 
new laboratories ; while in the block B equally ample 
space would be afforded for accommodation of the Geo- 
7% Survey, and the Mining Records and Statistics, &c. 

eare ina position to have entered, in approximate 
figures, upon the actual cost of all this, but we refrain from 
doing so, because although we have thus proved that there 
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is no real difficulty in the way of enlarging the present 
premises in Jermyn-street, and we trust also proved the 
advantage of their central — as compared with 
the absurdly out-of-the-way divided sites of Oxford-street, 
and Brompton, we yet at once say, that we do not think 





that the Jermyn-street building ought to be enlarged, and 
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that because a far better site can be found for the School of 
Mines and its proper adjuncts, and one which offers col- 
Jateral advantages of immeasurable importance to its 
future, and to that of knowledge generally in this country, 
and combines these with equal, or rather greater, cen- 
trality and accessibility. This we propose developing in a 
concluding article. 
could not do the subject the justice that its importance, in 
our judgment, demands, 


PRIVATE BILLS OF THE SESSION. 


Tue Mayor of Stockton'on his return received an extraor- 
dinary ovation, after the defeat of the part of the North-Eastern 
project relating to the swing-bridge over the Tees. The Edin- 
burgh and District Water Bill evoked a very powerful opposition, 
and the contest lasted just three weeks and a day in the Com- 
mons. It ended in the Committee declaring the preamble 
proved on Friday, and their going through the clauses on Mon- 
day. While the Committee were deliberating on the preamble, 
which occupied them for about half an hour, we had an oppor- 
tunity of exchanging a few words with some of the parties in 
the cause in the crowded corridor; and ascertained that if the 
bill passed the Commons the opponents were determined “to 
renew their opposition in the Lords.” We venture to think that 
there are several reasons for doubting that this will prove 
true. 

The proceedings in Mr. J. Dent’s Committee, on Group 11 of 
tramway bills, puint to a conclusion as regards tramways that 
must sooner or later be arrived at. Collisions between the tram- 
way cars and other vehicles are not infrequent, and probably 
increased in number and aggravated in character by what ordi- 
nary users of the road may erroneously consider an usurpation 
by a private company. There would probably be greater alacrity 
in clearing the trams, and greater hesitancy on the part of the 
car drivers in running into vehicles, if all parties were under 
the control of the same public or local authority. The bills 
hitherto before the Committee, which commenced its sittings on 
Monday, the 8th May, are four in number: (1) the Commercial- 
road (East) ; (2) the North-Eastern Metropolitan ; (3) the North- 
East of London and Columbia Market Approaches ; and (4) the 
North Metropolitan. The first bill is for a line of about four 
miles, and is independently promoted ; Nos. 2 and 3 are amal- 
gamated, they and No. 1 do not oppose each other; No. 4, 
owners of the Whitechapel line, and who in last session obtained 
other important concessions, oppose both the other bills. 
The Committee, in entering upon consideration of the bills, 
decided that they would hear the case of each in succes- 
sion before pronouncing upon the preambles of any of 
them ; they were accordingly heard in their order. The Com- 
mercial-road (East) Bill is for a single line, with passing places 
at distances of a quarter of a mile. It is proposed to lay it with 
cast iron three-headed rails on concrete, no timber being used in 
the road. The grooves will be formed by a space left open be- 
tween the granite sets and the rail. There is already a granite 
tramway of two miles in length in this road. It cost about 
£10,000 per mile, and carries about 300,000 tons per annum of 
heavy dock traffic, The capital of the company, all subscribed, 
is £45,000. The North Metropolitan Company opposes for part 
of the course with a proposed double line. The Commercial- 
road line would accommodate a population of about 80,000, for 
whom there is no omnibus service now available. At the iron 
bridge, where it would terminate, the halfpenny tolls taken 
amount to £3000 per annum. Mr. H. Greaves is engineer of the 
line, and estimates the construction at £5000 per mile, and the 
equipment of the whole at £17,500. Mr. Brunlees, as consult- 
ing engineer, strongly supported the proposition to substitute 
iron and concrete for timber in the formation of the road. 

The amalgamated scheme comprises a tramway connection be- 
tween the intended tramways in Bishopsgate-street and the ter- 
minus of the Great Eastern Railway, and also with the goods 
station of that railway, for enabling trucks from the east coast 
packed with fish to be drawn by horses along the tramways in 
the early morning into the Columbia Market, and, when emptied 
at the market, to be returned to the railway by the goods sta- 
tions. The North Metropolitan bill makes no such provision. 
The amalgamated scheme also asks for powers to enable the 
owner of the Columbia Market (Miss Burdett Coutts) to make 
a new short street, and certain important widenings of streets, 
at an estimated cost of £60,000, which will be of great advantage 
to the inhabitants of Bethnal Green and Hackney. The amal- 
gamated line has considerable ramifications in the neighbour- 
hood of Columbia Market, and would have its proposed southern 
terminus at St. Martin’s-le-Grand,‘at a point near the intersection 
of Bishopsgate-street with Leadenhall-street, Cornhill, and 
another at the end of Cambridge-road, in the Mile-end-road. It 
proposes two routes northwards to Stamford-hill, with a further 
continuation northwards to Tottenham and the “Wagon and 
Horses,” with another line from Ball's Pond-road to the “ Alex- 
andra Park Tavern.” The rival scheme of the North Metro- 
politan stops short at Seven Sisters’-road, on the one route, and 
Stamford-hill on the other. 

The coalowners’ associated line has continued, for a fourth 
week, to occupy the attention of Sir Hedworth Williamson’s 
Committee, in Group 6. 

Whatever may be said or thought concerning the intelligence 
and interest manifested by railway managers or directors in 
relation to accidents and their causes and prevention, it may not 
be doubted that they are wonderfully vigilant and far-seeing as 
regards bills in Parliament, in discovering any threatened inva- 
sion of their tive territories, infringement of their 
supposed rights, or possible damage to their interests. 

In the course of this week Lord Camoy’s Committee has had 
the Metropolitan Railway Bill under consideration. It is a 
harmless affair, the main provision being to acquire power to 
make openings for ventilation between Gower-street and King’s 
Cross stations. The Committee passed the preamble, after 





which a contest arose between the Board of Works and the | 
vestry of St. Pancras, on the point as to which was to watch | 


the ventilation works of the Metropolitan Company, and sus- 
tain the dignity and responsibility of being considered the local 
street authority. On Tuesday afternoon at four o'clock, counsel 
for the vestry, who had already spoken at considerable length, 
said, in reply to the Chairman, that he must, he feared, feel 
bound, in the interests of his clients, to still further 
upon their lordships’ time ;‘whereupon the Peers gathered them- 
selves together, and departed in a state apparently of placid 
resignation. 
Mr. Dodson, chairman of Committees in the Commons, has 
cleared off a number of bills, either unopposed from the com- 
mencement of proceedings, or from which the opposition has 
been withdrawn. These include the Fleetwood Docks, Great 
Southern and Western and Cork and Limerick Direct Railway, 
Aberdeen Harbour, Midland Great Western of Ireland Railway, 
Kilmarnock Municipal Improvement and Extension, Glasgow 
Corporation Gas, G: w Markets, Greenock Street Tramways, 


At the end of one already too long we ; 


Abergavenny Improvement (No. 2), and Belfast Harbour, origi- 
nally opposed by the indomitable Mr. Rea, of Belfast. 
THURSDAY EVENING. 

The Coalowners’ Associated London Railway Bill has not 
been concluded to-day, but proceeded with and adjourned till 
to-morrow Mr. Oakley, general manager of the Great Northern, 
was the last witness examined. 

In the Tramway Group, the preambles of the Commercial- 
roads (East) Bill, and of the amalgamated bill already referred 
to, were declared by the Committee to be not proved, but it was 
stated in relation to the portion of the North-East of London 
;and Columbia Market Approaches Bill, in which Miss Burdett 

Coutts is interested, that the Committee had no objection to 
the pert of the bill relating to the widening of certain streets, 
coloured green, and the promoters were at liberty, if they were 
so minded, to proceed with that part of the bill. The Com- 
mittee might have spared her the offer of this very small 
mercy, considering the many benefits she has conferred. The 


| North Metropolitan Tramway Bill has occupied the remainder of 


the day. 

In the other Committees the Dublin Main Drainage Bill was 
proceeded with and adjourned. The Mersey Docks’ Bill, No. 1, 
is withdrawn, and the leave of the House is to be asked to in- 
troduce another bill. 

The Metropolitan Sewage and Essex Reclamation Bill was 
part heard and adjourned. Particulars touching the antece- 
dents and objects of this bill must be deferred. The case 
of the Bradford Canal Bill was also proceeded with and 
adjourned. The Letters Patent Committee has held another 
sitting, Mr. Samuelson in the chair. Sir Roundell Palmer 
was examined, and concurred with previous witnesses in the 
opinion that patents were granted much too freely, and that 
there were far too many of them. Particulars of Sir Roundell 
Palmer's evidence are given on another page. 





THE INSTITUTION OF CIVIL ENGINEERS, 
May 16th, 1871. 

Mr. CHARLES B. ViIGNOLES, F.R.S., President, in the chair. 

THE paper read was ‘‘ On the Treatment of Town Sewage,” by 
Mr. Arthur Jacob, B.A., Assoc. Inst., ©.E. 

The treatment of sewage was divided into three heads: chemical, 
mechanical, and agricultural. The chemical processes alluded to 
were the lime, the A BC, or Sillars’, the Northampton, and the 
invention lately introduced by Mr. David Forbes and Dr. A. P. 
Price. These, with the exception of the last-named method, had 
all failed to purify the effluent water from the works sufficiently 
to render it admissible into the natural streams of the country, 
and were all more or less attended with nuisance in their operation. 
The process of Dr. Forbes and Dr, Price aizned at purifying sew- 
age by the addition of mineral phosphate of alumina, which was 
found to exist in large quantities in some of the smaller West 
India Islands. The phosphate was calcined, treated with crude 
sulphuric or hydrochloric acid, and added in solution to the sewage, 
Milk of lime was next added, which disengaged the acid in the 
phosphate solution, and the deposit subsided. This system pos- 
sessed the recommendation of producing a valuable manure, as 
contradistinguished from the A b C and other processes, in which 
the materials used bad little, if any, agricultural value. So far, 
experiments had shown that the effluent water resulting from the 
application of the phosphate process did not display much ten- 
dency to putrefactive change; but the inventors did not claim that 
the nitrogenous matters held in solution were removed to any 
great extent, and suggested the employment of their method prin- 
cipally as an adjunct to irrigation, which was admitted to be the 
** most natural and effective system of utilising sewage.” 

In the greater number of instances the artificial modes of treat- 
ing sewage had for their object the production of a solid manure; 
whereas what was necessarily desired by corporate authorities was 
the abatement of a nuisance, by depriving liquid sewage of its 
noxious constituents, and any system that did not accomplish this 
first essential was practically ineffectual. It was shown that 
chemistry and filtration, either singly or combined, had failed to 
accomplish the desired end, without almost total waste of the 
most valuable part of the sewage. In every case the greater part 
of the putrescible matter remained in solution, in a state more or 
less liable to decomposition. The efficacy of inte:mittent down- 
ward filtration, as recommended by the Rivers Pollution Commis- 
sion in their report on the Mersey and Ribble ins, was consi- 
dered, but was regarded as only admissible under exceptidnal 
circumstances, on account of the waste entailed by the process, 

The agricultural mode of dealing with sewage, namely, by 
irrigation, was advocated as at once effectual, consistent with 
sanitary requirements, and economical, In situations where land 
could be procured at a reasonable cost irrigation might be employed; 
it effectually removed the dangerous impurities in sewage, and 
discharged the effluent water in a state practically pure into the 
watercourses of the country, and this could be accomplished with- 
out prejudice to the public health and without inconvenience to 
the senses. The process of irrigation was to a great extent inde- 
pendent of the state of the weather, being but little arrested 
either by continuance of wet or cold weather; and produced to the 
agriculturist such results as no ordinary management could accom- 

lish. The farms at Hornchurch, Barking, — and elsewhere, 
had furnished evidence of the large returns that irrigation, when 
judiciously managed, was capable of producing 

The author maintained that irrigation was the only known pro- 
cess that had been found in practice to purify sewage completely. 
It was in no way injurious to health, and was calculated to prove 
a source of profit, with the exercise of reasonable care. Experience 
and existing examples had proved that every description of land, 
when properly laid out and underdrained, was suitable for the 
reception of sewage. Although different soils produced various 
degrees of purification, all were found to appropriate the fertilising 
constituents of liquid sewage, so as to render the effluent water 
perfectly innocuous. 

The difficulties of procuring suitable land were sometimes consi- 
derable. Land should be selected with regard to the special 
circumstances of each case, rather than with reference to the simple 
requirements of engineering expediency. The points specially 
considered were, the distance from urban districts, the proximity 
of the farm to a suitable market for the produce, and its relative 








| position with regard to the direction of the prevailing winds. 
| The objections raised to irrigation, as a means of propagating 
entozoic disease did not appear to be supported by facts ; but, 
being admitted, they could be met by the employment of the tar 
acids, which experiments had proved to be absolutely destructive 
to animal life in the form that objectors Pg te mee it to exist. 
If sewage irrigation was attended with the dangers ae 
the same objection would hold to the employment of ordinary 
inds of manure. 

The determination of the area of land requisite for the treatment 
of the sewage of a standard number of people depended on so man 
circumstances, that it could only be arrived at by experiment an 
experience. In each existing example there were varieties of 
circumstances that would influence the conclusion to be arrived at, 
sewage being sometimes strong, at others weak, and the soil free 
i possible variety, the determination of the 
requisite area would n ily be varied accordingly, but so far 
as the determination of the question had been carried, the balance 
of opinion indicated a proportion of about one hundred people of 
all ages to one acre of average agricultural land; much, however, 
depended on whether irrigation was employed merely as a mode of 
abating nuisance or as a source of pecuniary profit, 

Irrigation was practised on the large scale in three different 


ways—by catchwork, when the surface of the ground afforded 
sufficient inclination for the sewage to flow off ; by the pane and 
gutter, when the surface inclination was but slight ; and by ridge 
and furrow, or the bed system, when there was not sufficient sur- 
face slope to admit of the employment of the other methods. The 
latter was the most refined mode of applying sewage to land, and, 
although usually attended with more expense, there was much to 
recommend it; narrow beds were to be preferred to those of large 
size, as being more economical to form, and calculated to turn the 
sewage to the best account, 

The author advocated a considerable degree of filtration before 
discharging sewage over the surface of the ground, and directed 
attention to the various forms of channels and distributing appa- 
ratus in use. Much prejudice existed against the employment of 
irrigation, because a due degree of filtration had not usually been 
observed. It was therefore important that every precaution 
should be taken in details to render the principle of irrigation 
acceptable to the public. 





WIRE TRAMWAYS. 

It is some time since we have alluded to the rise and progress 
of the wire tramway system of transport, but this very useful 
means of bridging over difficulties, not to be easily overcome by 
the ordinary means of transport, has advanced apace during the 
months which have elapsed since we described its appearance on 
the Brighton Downs. About forty-five lines on this system have 
already been opened, or are in course of construction, and it is 
not a little curious to observe the rapidity with which the employ- 
ment of this method of transport has spread to foreign countries. 
Within the last week advices have been received of the successful 
working of three lines—one in the State of Nevada, in the 
United States ; another, transporting sugar cane, in the Island of 
St. Kitts; and another, transporting tire-clay, near Prague, in 
Bohemia, The applications of the system in England, though 
tolerably numerous, have not been on anything like so extensive a 
scale as those abroad ; nevertheless, we find that in the Forest of 
Dean, in the fire-clay districts near Ashby ; at Lord Kionaird’s 
quarries, on the coprolite beds, in Cambridgeshire ; in the Somer- 
setshire iron districts for the Ebbw Vale Iron Company, and in 
other localities within the United Kingdom, Mr. Hodgson’s inven- 
tion has been brought into useful operation. The Indian Govern- 
ment are applying it to the development of the extensive salt 
mines in the Punjaub on a very large scale, and Messrs. Gibbs, 
Bright, and Co. have forwarded a line to the coast of Chili for 
the development of coal mines which have recently been opened. 
It isalmost a truism to observe that as civilisation advances and 
the occupation of unpeopled tracts extend the question of trans- 
port becomes daily more important, and more particularly the ques- 
tion of minor or supplementary transport, for which alone this 
system is applicable. The improvements in traction engines are 
gradually creeping inin aid or replacement of horse labour in almost 
every country but England. They, however, require roads and a 
tolerably level country, whereas the wire traniway forms its own 
road and cares nothing for spans in mountain regions of 1200ft. or 
1500ft. and inclines of lin or 4. It therefore has its special 
applicability, and must be made use of in a hundred instances 
where other means of transport are wholly inapplicable. 
Like all newly introduced ideas it has taken no little time, 
no small expense, and, above all, no small amount of energy and 
perseverance to bring it to its present position. Simple as 1s the 
idea, its application to the ever varying conditions of diiferent 
kinds of transport and different natures of country have severely 
taxed the resources of the staff employed in its development, but 
it may now be said that the type of almost every case of applica- 
tion has been successfully established, and there can be little doubt 
of the applicability of the system to most of the contingencies 
of mineral and agricultural transport. The line in Nevada is a 
most remarkable one, and we hope to be able to give plans and 
sections of itin a future number. It was constructed during the 
snows of the late severe winter, and is nearly three miles long, 
and has inclines in some places of lin 3, the total average fall 
being about 1 in 7. 








Tre Suez CaNnat.—Some interesting statistics respecting the 
traffic over the Suez Canal during the year 1870 have been com- 
piled by Messrs. C. and A, Bazin, of Port Said and Ismailia. From 
these we learn that the total number of vessels which passed 
through was 491, with an aggregate tonnage of 436,618, and repre- 
senting 15 nationalities. The quantity of tonnage which passed 
through in British merchant ships was 285,188 tons. The tonnage 
in French vessels amounted to 75,758 tons. The other nationalities 
follow in order thus—Austria, Egypt, Turkey, Italy, Ottoman 
Dominions, Portugal, Spain, Zanzibar, Denmark, Russia, America, 
Holland, and Greece, which stands lowest on the list, with only 
48 tons. 

Society oF TELEGRAPH ENGINEERS.—A preliminary meeting of 
the council was held at the offices of the society, 2, Westminster- 
chambers, on Wednesday afternoon, when the constitution of the 
society was settled, and seventy-three members were balloted for 
and elected, the list including most of the eminent electricians 
and telegraph engineers of the day. This is the birth of a new 
society, which has been long felt to be a want amongst a leading 
class of engineers and others connected with electrical science. 
There is, perhaps, no branch of civil engineering which has so 
rapidly and successfully raised itself into eminence as that which 
has telegraphy for its object. The Society of Telegraph Engineers 
is established for the general advancement of electrical and tele- 
graphic science, and more particularly for facilitating the exchange 
of information and ideas amongst its members. 

Our Metat TrapE.—The Board of Trade returns for April 
show an advance in the exports of iron upon the month of April 
last year. The exports of pig iron showed an increase of £35,227 in 
the month, and £33,405 in the four months. The increase was 
with the States, Holland, and those countries which in official 
shorthand are set down as “other countries.” Of bar and 
angle iron the month’s exports were better by £16,478, but for the 
four months they had declined by £104,396. France, India, and 
Australia were chiefly responsible for this. There would seem to 
be a lullin railway enterprise, as the exports of railway iron were 
so much lower than last year. To Russia alone the month’s ex- 
ports were less by £117,559; with India the decline was £80,663 ; 
with the United States, nearly £23,000, and with Austria over 
£16,600. On the other hand, we find the Australian trade had 
bettered by £24,304. The total falling off in the export of railway 
iron during the four months was exactly £520,394. The trade in 
hoops and sheets showed an improvement of £33,555, during the 
month but adecline of £48,467 in the four months. The month's 
exports of cast or wrought iron were larger by £21,141 while those 
for the four months came so astonishingly close that the difference 
as compared with the four months of 1870 was represented by £21 
in favour of the present year. Of unwrought steel the decline in 
the month’s exports was £36,374, and in the four months’ trading 
£32,042. The detailed figures are as under. 


Month of April. 








Four months. 

















Iron, . anmnenens 
1870. 1871. 1870. | 1871. 

£ £ 

Pig and puddled oe 834,104 697,776 | 

Bar and angle, &c. .. 238,822 782,470 | 

Railroad... ss « | 609,243 2,471,407 | 

Wire oc oe oe ool 41,06 143,441 

Telegraphic ditto | | 46,34 S7O.020 

Cast or wrought... .. 300,113 B77 

Hoops, sheets, &c. ..! 198,111 610,192 

Old iron 38,770 51,133 144,526 
1084 | 314,357 





Steel (unwrought) 
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PATENT ONE SHAFT AND REED-LOCKING LOOM. 


BY MESSRS. GADD AND MOORE, PICCADILLY, MANCHESTER, 
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THE loom, of which we give above explanatory details corre- | wear of rails and wheel tires is due to the imperfect form given | as the bevel edge of rail will compel the tire-flange to retain it 


sponding’ with those exhibited in the Exhibition gallery, is one 
that has been previously noticed in our pages; but, owing to 
important improvements effected since that date, we are per- 
suaded to allude to it again. A brief outline of Messrs, Gadd and 
Moore’s first patent may not be out of place. 

The ordinary crank shaft and gearing to drive the loom are dis- 
pensed with, and one straight shaft is employed to actuate the 
sley, as well as the picking shaft and other moving parts of the 
loom. Upon this straight shaft a peculiar double cam is fixed, by 


means of which the loom makes two picks during one revolution | 


of the shaft, the same only being required to run at one-half the 
ordinary speed—a full description of the arrangement has already 
appeared in our pages. 


| to the contact surfaces, and when the ordinary round topped rail 
| is put down the bearing surface is reduced to a mere point, which 
| being insufficient to support the load without stretching and 
| destroying the surface of the metal, both rails and tires cut each 
| other away in detail, and this goes on until both are destroyed. 
| Another evil arising from this state of things is that after a short 
| time running the flange of the wheel loses its proper shape and 

assumes that of the edge of the rail (see cut), thus causing it 
| to be more or less inclined to leave the rail should a favourable 
spot present itself, such as a bad joint on a curve or siding. This 
| has been the cause of a great many accidents in the working of 

railways. In order toremedy these defects, the inventors propose 
| that the working surfaces of both rails and tires should be made 


We are aware that several attempts have been made to obtain | 


advantages arising from the use of a loose reed and we believe 
without success—excepting in the case of looms weaving light 
goods, the principal cause of failure being a want of rigidity in 
the reed when beating up. In the locking reed now under notice 
all the good points of a loose reed are attained, without the sacri- 
fice of a single advantage possessed by the fast reed. The 
following advantages are claimed by the patentees :—A greater 
speed, a much lighter pick, less pressure on the swells, absence of 
concussion arising from knocking-off, and freedom from traps. 
The perfect rigidity with which they appear to work when 


beating-up certainly should be a recommendation to their adoption; | 


indeed, it is as rapid as the ordinary fast reed loom, and can be 
used for any weight or width of fabrics, 

We shall now explain the details in the engraving, which 
will be seen to comprise four views. The first to allude to is 
the back view of the sley, showing longitudinally the locking and 
rocking shaft A with four arms F, connected at the top by sliding 
studs to a plate G, which by reference to the tranverse view will 
be seen to be the locking plate in direct connection with the reed. 
Upon the back of the sley are fixed four clips or locks H, and in 
the position shown the locking arrangements are clear for the 
swinging of the reed ; by the simple movement of the rocking 
shaft to the left the whole reed becomes locked; the arms F par- 
tially passing under the clips H, they are held in this position 
during one pick, when they are again rel to the position in 
— engraving, thereby carrying out the motion of a common 





We next come to the longitudinal movement of the shaft A. 
This is caused by the use of two levers, B, C, at either end, fixed 
on the said shaft, which slide against two inclines, D, E, seen in 
the perspective views, at one end for locking, and at the other 
for unlocklng, and it will be naturally seen that by the to-and-fro 
motion of the sley, the inclines becoming in contact with the 
levers B, C, the necessary motion to the shaft will be imparted. 
When the sley is beating forwards the lever B rides along the in- 
cline D, and thus drives the wedge-shaped arm K with the shaft 
to one end, becoming locked, and when the sley is beating back- 
wards the lever C is brought in contact with the incline E, which 
is fixed at an opposite bevel to the incline D, thus acting as a 
ba and drawing the shaft with its attendant arms in its direc- 
jion. 

The knocking-off finger K has yet its duty to perform, only in 
case of accident. The use of this, together with the block L on 
- starting handle, is the same as in an ordinary loose reed 
oom, 

These movements are made very regularly upon the rocking of the 
sley, and we are of opinion that the locking arrangements are 
such as will guarantee their use with safety. 


WAKEFIELD AND McPOWELL’S PATENT RAIL 
AND WHEEL TIRE, 

MEssRS, WAKEFIELD AND McPowett, of the Waterford and 

Central Railway of Ireland, have recently patented the form of 

sir -and rail which we illustrate in the annexed engraving. 





The inventors start with the assumption that the great existing | 
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proper mechanical shape, the one being the exact counterpart 
of the other, so that the proper shape of both may be main- 
tained through all the stages of wear and tear. Figs. A and B are 
a sectional sketch of the patent improved tire and rail, the 
working surfaces of both being re lines ; they, it is claimed, 
will fit each other from the first, and the bearing surface will be 
sufficient to support the greatest load without ony Bd 
destroying the metal by over pressure, and thus the a shape 
of both will be preserved, and the wear and tear will be reduced 
toaminimum. Fig. C. represents a section of tire such as are in 
use at the present time, and it will be observed that by the con- 
tact with the rail this tire has lost its original shape, and 
has formed itself to that of the rail, and should a bad joint present 
itself to such a tire while passing round a curve the chances are 
very much in favour of its ranning off the line. Now this, the 
inventors say, could never happen with the tire and rail A and B, 








| 





original shape throughout. 

Messrs. Wakefield and McPowell finish their description with 
the following paragraph :—‘‘The advantages to be derived from 
this system of improved working surfaces are twofold, namely, 
safety and economy. First, owing to the bevel edge of rail 
and tire a safety lap is provided between the rail and the flange, 
which will enable it to pass round the sharpest curves without 
grinding or chewing the edge of rail as heretofore, and thus the 
curve friction is reduced by at least thirty per cent. and perfect 
safety insured. In the next place, both rails and tires will last 
at least double as long as those !now in use, owing to the flat 
working surfaces, and the load being equally divided over the 
whole top of rail.” 





Narrow GAUGE RaitRoaps.—Messrs. Porter, Bell, and Co., of 
Pittsburgh, Pa., builders of light locomotives, have issued a cir- 
cular, from which we quote the following particulars concerning 
narrow gauge railroads :—‘‘ Several of considerable length are now 
projected, and will in all probability be speedily pushed on to com- 
pletion. But while no long roads of narrow gauge are actually in 
operation in the United States, there have been built during a few 
years past a large number of short roads. For a great many of 
these Smith and Porter furnished locomotives, and it is to their 
work we beg to call your attention. The facts stated are kindly 
furnished us by those owning and running the locomotives. The 
roads which show the best results are from 36in. to 42in, gauge. 
Narrower gauges do not diminish the cost of construction and 
equipment to any proportionate extent, and are, on some accounts, 
objectionable. Were the country through which the road is to 
run very hilly, and were the survey to require a great amount of 
excavation and rock cutting, these objections would likely be more 
than counterbalanced. Our locomotives, however, are built to any 
gauge. The rail which commends itself for real economy of ser- 
vice is the common T rail. ooden rails are perfectly practi- 
cable, and we adapt our locomotives of every class to them with 
success, but the loss of power is from three-eighths to one-half at 
least, and though the first cost is perhaps less in a well wooded 
country—distant from rail mills—the cost for repairs is heavier. 
Strap rails, of sufficient weight for service, are nearly as costly as 
the T rail, and are very difficult to keep tied to the stringer under 
the continuous wear of rolling stock. Light T rails are now exten- 
sively manufactured in Pittsburgh and Johnstown, and in many 
other places. These locomotives, weighing about 13,0001b., have 
been running on a 16 lb, rail for many months, and the rail shows 
no signs of more than ordinary wear. There are locomotives of 
22,000 Ib. weight, which have been running for over two years on 
a 21 lb. rail. Rails from 10 Ib. to 35 Ib. or 40 lb. per yard can be 
bought for 75 dols. per gross ton, or three and three-quarter cents 

r pound, As regards curves there can be no trouble, as these 

locomotives are actually turning on curves of only 35ft. radius. 
The lighter the grades can be made the greater will be the tractive 
wer of the locomotive and the less the strain upon the road. 
ut the proportionate loss of power and increase of wear is much 
less with narrow uge sayy ae cotiuny —_, Pome 6-ton 
engines are regularly hauling 21 gross tons up a 125ft. eon a 
curvature of 10 oo, and 150 tons on a level, at a speed of eight 
miles per hour. Our larger locomotives have proportionately 
ter speed. One of our 7 ton engines on a 44in. gauge is 
sine over 40 tons up 4 e of 140ft. to the mile. A 12-ton 
locomotive is hauling, on 4ft. 8jin. gauge, 25 tons up a grade 
of 264ft. to the mile, which is just one-half the work of a 33-ton 
six driver locomotive on the same This showing is the more 
remarkable as the road is seven miles in length, and rises in the 
distance 1200ft., the steepest being 264ft., and the average 
grade being from 200ft. to 211ft. Our 14-ton locomotive of 4ft. 
8hin. gauge, with proportionate power on grades, handles with 
ease 860 tons onalevel. Where actual weight of fuel has been re 
rted to us, from 700 lb. to 1000 Ib. of coal are used per day on the 
B ton and 10 ton locomotives. In all these statements we have en- 
deavoured to keep strictly below the actual power of these engines. 
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TELEGRAPH CABLE COVERING MACHINE, AT MESSRS. SIEMENS’ WORKS. 
(For description see page 342.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


COMPOUND ENGINES, 


Srr,—I have read with much interest the articles and letters 
which have lately appeared in your valuable journal relative to the 
comparative merits of compound and single cylinder expanding 
engines. Both types undoubtedly p considerable advan- 
tages over the ordinary engine working with a low pressure of 
steam, and my own experience has given me most satisfactory 

roof that a very great reduction in the consumption of fuel has 
ene obtained by both types; but I have also learned that with a 
pressure of about 35 lb. to 40 lb. above atmosphere the single- 
cylinder expanding engine has done as well as the ordi com- 
pound with a pressure of 60 lb, above atmosphere, i.¢., in the 
two essential el ts of » Viz., y in fuel and dura- 
bility of the working parts of the machine. The reason appears to 
me to be very simple. Theoretically, the single expanding engine is 
correct, as the expansive energy of the steam is all exerted on the 
piston, but the economy of fuel is proportioned to the pressure 
used. In practice, however, the pressure is limited to about 40 lb. 
in the single-cylinder type, for when that pressure is exceeded 
the great variation in the strain on the piston produces a 
most tremendous shock on the engine, causes rapid wear 
and depreciation, and a great chance of broken crank-shafts, 
I have seen all this most forcibly exemplified with a pair of engines 
of this type, where the expansion valves could be put in and out 
of gear; when out of gear the engines worked smoothly enough 
with a pressure of about 25 lb., but so soon as the expansion 
valves were put into gear the steam rapidly rose in pressure to 
40 lb., and the engines laboured and strained in the most violent 
manner. It is true that breakage may be obviated in this class of 
engine by enormously increasing the strength of the various parts, 
but this is, after all, but clumsy engineering; hence, in practice it 




















is utterly impossible to apply great pressures to this type of 
engine. The pound engine b , therefore, a necessity; but 
how is it that hitherto such a very imperfect result has been 
obtained, considering the pressure of steam used? In my opinion 
it is simply from the imperfection of the machine in which this 
steam isused. To obtain the full effect from high pressures of 
steam its expansive energy should be continuously utilised; but 
instead of this the steam is first employed in a cylinder and 
gee | &c.; and before it 
c ton of large cylinder its energy is 
nearly gone. It is true, by reducing the » or by 
making the slide valve of the large cylinder cut off at an early 
ioustene ae Se obtained in the spaces 
een the two cy’ although, o' type) earemy & corre- 
sponding back pressure on the small piston, when there is, of 
Give a tonall Salad ne om the lazge tO... 
small initial pressure on the inder; butat the best 
action is deopectest, and henne the ast the ee 
commensurate 


a result at the pressure of steam loyed 
in these engines. , * —_ 





For a long time this defect has occupied my attention, and I 
have endeavoured to remedy it by designing an engine in which 
the expansive action is very nearly continuous. I patented the 
arrangement in June last year, and had asmall non-condensing 
engine with llin. and 20in. cylinders, 13in. stroke, made on this 
principle, and put down to work the saw mill in the shipbuilding 
department of my firm (Humphreys and Pearson, Hull), This 
engine has now been constantly at work for three months, and 
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drives the whole of our wood-working machinery, consisting of 
30in. timber and deal frame, 36in. self-acting saw bench, 12in. and 
Gin. four-cutter ——— moulding machine, Worssam’s patent 
og a large band saw, = ngs ae lathes, “pe 
saw indstones, saw mer, . The pressure o 
steam in the boiler is about 451b., and the steam is conveyed to 





the engine through a small steam pipe about 70ft. long. 
The engine, however, keeps all going simultaneously with 
perfect ease, I send you a copy of the specification 








of the patent, from which you will see that'the steam passes very 
directly from one piston to the other, the cranks are exactly oppo- 
site, and by making the pistons and rods of the same weight, a 
perfectly balanced engine is obtained, which may therefore be run 
at any speed and without that unpleasant thump which invariably 
accompanies more or less every arrangement where ilie cranks are 
at right angles or the parts unbalanced. On the plan accompanying 
the specification a cam is shown for working the, piston valves, the 
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object being to make £° exhaust more perfect; vut in practice I 
found it impossible to use the cam on account of the high speed at 
which the engine runs; an eccentric was therefore substituted, and 
you will observe in the diagram which I also send you how very 
small is the back pressure on the large piston, and what a capital 
result is obtained in the large cylinder. In a larger engine the 


result would be, of course, much more perfect, as the ratio of 
clearance and passage would be very much smaller compared with 
the volume of steam used in the small cylinder 
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The experimental engine runs at about 152 revolutions per 
minute, and has not given us the slightest trouble since it was 
started, the valve cylinders and piston valves are in beautiful 
order, and occasionally the covers of the valve cylinder have been 
removed whilst the engine was at work, but with no appreciable 
escape of steam. 

I think this engine may be applied with great success not only 
for marine purposes but in every place where steam is used as a 
motive power, and the cost of fuel a consideration, either in con- 
densing or non-condensing engines. My firm are now preparing 
plans for a marine engine of 130 horse-power to be fitted into one 
of the steamers they are now building, and it is contemplated to 
keep the main engine quite independent of pumps, &c., so as to 
have a perfectly balanced machine, pumps to be worked, and 
stopping, starting and reversing effected by means of an auxiliary 
engine, JAMES HUMPHREYS. 





Sm,—lI feel certain that I am only one among many who have 
read with interest the articles which have appeared from time to 
time in your pages on compound engines. I am audacious enough 
to think that you will spare some of your space for the enuncia- 
tion of the views of an individual whose experience with compound 
engines is not small, although the conclusions at which he has 
arrived may not be identical with yours. I propose to speak first 
of the present aspect of the compound versus non-compound engine 
a aa and then to say something of the compound engine 
itself. 

You have, I think, hit the mark straight when you ask the 
advocates of the compound engine to supply facts proving that 
their opinions are well founded. You have made this demand, I 
find on looking over back numbers of THE ENGINEER, several times, 
and I see the result to be this: Your contemporary may, I pre- 
sume, be taken to say all that can be said in favour of the com- 
pound engine. I search his columns carefully, and the result is 
this: Anyone who will turn to the pages of your contemporary will 
find that the compound engine formerly met with no favourthere; as 
will be found by turning to pages 78 and 271, vol. i.; page 146, 
vol. ii.; and pages 324 and 425,vol., iii. Well, your contemporary —or 
shall I say the advocates of the compound engine speaking 
through what I venture to regard as their own organ—are 
asked by you and by many others for facts going to prove 
that the compound engine is better than the non-compound, and 
instead of facts they supply figures intended to be descriptive of a 
certain imaginary engine. Not one syllable can I find about the 
advantages gained by compounding an engine, except that the 
strain will be equalised as regards the crank shaft, frames, con- 
necting rods, &c. We are supplied with no particulars of the 
actual results obtained in practice from compound engines; nothing 
is said of their first cost; nothing about the expenses incurred for 
repairs, nothing as to the durability; only a statement that 
engines of a particular type need not weigh much more than 
engines of another type. No advocacy can, I think, be more 
damaging to a cause than this; but this is not all. The pages of 
your contemporary have recently contained a series of letters from 
an advocate of the compound engine, in which he shows that as 
much as 30 per cent. loss of useful effect is common in such 
engines, andghe gives a table to show that, owing to loss of heat, 
waste in passages, and other causes, the non-compound engine 
must be more efffcient than the compound engine, unless special 
means of maintaining heat, more or less complicated, are adapted 
in the latter. Ihave hunted up almost every scrap of available 
data on the subject, and the result I arrive at is that compound 
engines, as a class, are either not more economical in the long run 
than simple engines, or that any apparent advantage they possess is 
due, not to being compounded, but to the employment of high- 
pressure steam; and I challenge any engineer of pesition to dispute 
my proposition. 

The great point made by the advocates of the compound system 
is, of course, the equalisation of strains. Now if we choose to 
accept the engine with intermediate receiver as the only specimen of 
compound engine, it is beyond question that the strains 
will be reduced at the beginning of the stroke; but, as 
a matter of fact, so far from this being the most popu- 
lar form of compound engine, it is really the least popular, 
and I shall presently point out some of the reasons 
why it is unpopular. I am speaking now of compound engines as 
they are, not as they might be; and I maintain that the most 
usually adopted pattern is that in which the low-pressure cylinder 
is placed under or over—usually under—the high-pressure cylin- 
der, the engine being of the well-known steam hammer type. 
This, at least, is the favourite pattern in the North. Nowis it a 
fact that in such an engine the initial strain is greatly reduced ? 
Ihave diagrams lying before me of engines of this typej which 
show a gap equivalent to nearly 22 per cent. of the whole power 
of the engine between the high and low-pressure cylinder cards, 
due, no doubt, to waste in the passages and clearance, but for the 
purpose of discussion I will assume that the pressures are in prac- 
tice pretty nearly what they are in theory. 

The engines have four cylinders, two high and two low, placed 
in pairs one over the other. The small cylinders are 13in. in dia- 
meter, or 133in. of piston area. The large cylinders are 25in. in 
diameter, or 49lin. area. The safety-valve load is 501b., and this 
pressure is very fairly maintained at sea, as the boilers are un- 
usually large forthe nominal power of the engines and are specially 

designed with large combustion chambers tor firing north county 
coal, 

Steam is admitted on the small piston for about three-quarters 
of the stroke, and the total initial pressure is, as shown by the 
diagrams, a little over 621b., and the total average pressure is 
nearly 601b. A great deal of pressure is lost in the long passages 
from the high to the low-pressure cylinder, and, therefore, 
although the terminal pressure in the high pressure cylinder is 
465ib., the initial pressure in the large cylinder is only about 
40lb. The maximum net; pressure in the small cylinder is less 
than 22lb., but I will take it at this, and this being mul- 
tiplied by the area of the piston—123 square inches in round 
numbers — we have a total load on the small piston of 
2926 1b. The total Ioad on the large piston is 40 lb., 
less about 5 lb. for back pressure and throttling, or in gross 
17,185 lb. Adding these figures together we have 20,111 1b. as the 
maximum strain on a crank pin. The average pressure on the 
large piston is nearly 21 lb., less 5 lb.; thatis to say, 16 1b. effective 
pressure, and the work done on it per stroke of 30in. is 19,640 foot- 
pounds. The average pressure in the small cylinder is 601b., less 
21lb., and a quantity which it is impossible to measure with 
accuracy from the diagrams, but due of course to throttling. I will 
take it to be a pound, and assume, which is not very far from the 
truth when the ship’s screw is very deeply immersed, that the 
average effective pressure in the small cylinder is 38 lb.; and 
the work done in the small cylinder per stroke will, there- 
fore, be 12,635 foot-pounds, and the gross power exérted 
per stroke will be 32,275 foot-pounds. Let us com such an 
engine as this with one expanding steam to the same extent— 
five times, The expansion in the compound engine is more 
than this, but this fact is due to waste in passages. team 
with an initial pressure of 62 Ib. will have, under the ciregi- 
stances, an average pressure of a little over 40°3 lb.. from which, 
deducting for back ‘pressure, &c., 5 1b., we have 35'3 lb. as the 
average effective pressure throughout the stroke; and a very 
simple calculation will show that this pressure, acting on a piston 
with an area of 363in., or, say, 21gin. diameter, will give the power 
required. The initial strain on such a piston will be 20,805 Ib., or 
689 1b, only, in excess of that acting in the compound engine. Sir 
is it worth while for such a beving 4° use four cylinders an 
pistons instead of two? Is it worth while to raise the height of the 


engines by at least 3ft.? I say a thousand times no! It may be 
urged that such engines are lot used. I reply that they are used 
by the dozen; in land, engines with three pistons on one rod have 
been used. The indicator cards taken from the actual compound 
engine I have particularised lie before me, and from these cards 





most of my figures are taken. I could supply, if necessary, in 6on- 
fidence, the name of the ship in which ie are fitted, but I 
reserve it, because my object is not to attack special firms, but to 
deal with the compound system on a broad basis. 

The foregoing calculations show that, with moderate measures of 
expansion, no advantage whatever is a compounding 
engines with pistons on the same rod as far as reduction of strain 
is concerned. You, Sir, maintain that no advantage can 
derived from compounding under any circumstances, until an ex- 
pansion of twelvefold is reached. ut in this I think you are 
wrong. I draw the line at ten times, and it can be shown very 
easily that a considerable diminution of strain is produced, even 
when the pistons are both on the same rod, provided the steam is 
cut off at about half stroke in the small cylinder. 

The weak point, however, in the compound system so applied 
is the enormous waste in the passages, which is unavoidable under 
such conditions of working. Not only is the whole power of the 
engine reduced for a given weight, but steam is absolutely wasted 
into the condenser without doing work. Besides this it is obvious 
that no cut-off can take place in the large cylinder. Steam must 
follow the piston nearly full stroke, and this produces evils on 
which I shall not waste space by dwelling. I reject this form of 
engine altogether. The compound engine of the future must be 
made with an intermediate receiver, or else with two cylinders and 
cranks directly opposed to each other, so that the steam passes 
direct from the end of the high-pressure tothe same end of the 
low-pressure cylinder. This arrangement renders four cylinders 
necessary in screwboats, and givesa very long and heavy engine. 
Therefore I pin such faith as I have in compound engines on those 
with intermediate receivers. 

But in dealing with these engines it must never be forgotten 
that there is an enormous amount of cooling surface for the steam 
to pass over. Not only is the surface of the large cylinder but 
that of the entire receiver reduced at eachstroke to the temperature 
due to the terminal pressure in the large cylinder. It may be 
urged that the difficulty can be overcome by jacketing the receiver, 
but the people who propose this forget that the loss is transferred 
to the jacket from the cylinder, and anyone who has measured 
the amount of water condensed in such jackets will agree 
with me that the loss is very large. Another objection to such en- 
gines lies in the fact that the point of cut-off in the large cylinder is 
determined by the position of the cranks with regard to each other. 
No engineer of the least experience would, for example, think of 
producing an engine of the proportions alluded to by your con- 
temporary ina recent impression. He proposes to cut off steam 
at one-fourth stroke in the small cylinder, and one-third stroke 
in the large cylinder, the cranks being at right angles. 
Now at the moment the small cylinder exhausts into 
the receiver the pressure in the low-pressure cylinder has 
reached a very low point, but the slide is not shut, and 
therefore the fresh steam thrown in from the small cylinder has 
to refill the whole of the space already swept over in the large 
cylinder and the receiver besides, so utilising the pressure for ‘083 
of the large piston’s stroke only. The effectis precisely the same 
as though, having closed the expansion valve of a non-compound 
engine, we were to open it again for a couple of seconds near the 
end of the stroke. It is essential that if the cranks are at right 
angles, the steam valve of the low-pressure cylinder shall close at 
one-fourth stroke, but this is a matter quite overlooked by your 
contemporary. 

I have already made this letter so long that I fear to add toit ; 
before concluding, however, I would ask some of your numerous 
correspondents to come forward with the following information :— 
(1) Theactual weightaud general particularsof construction of some 
compound marine engines; (2) diagrams from the same showing actual 
effective pressures in the cylinders; (3) the actual capacity of these 
cylinders, ports, &c., per stroke ; (4) the actual weight of water 
evaporated per hour by the boilers and passed through the cylin- 
ders in the shape of steam; (5) the weight of water d lin 


space to notice the communication of J. H. Wood upon this 
matter? This correspondent claims the invention of the steam 
ram for Mr. J. Nasmyth, because of some after-dinner conversation 
at an hotel at Paris, as far back as 1843. It appears from Mr. 
Wood’s statement that a “sea devil” was the remarkable subject 
of this conversation, and that a sketch was made of the monster. 
Unfortunately, however, the interesting sketch was destroyed by 
an evidently affrighted contemporary, and of this ‘‘ Satan” of the 
seas, who was to pierce his enemy with a terrible proboscis, and 
consume him with the breath of his nostrils, there remains but the 
solitary remembrance of your correspondent. 

The idea of building a steam ram to punch a hole in an enemy’s 
side and leave a shell there was certainly not held by my father. 
I belieye that he considered that a ship’s gun would perform the 
service effectually. But I may state that, when a sketch of my 
father’s invention was shown to a celebrated carpet manufacturer 
of Halifax, it was suggested that the end of the ram should be 
divided horizontally, and each half provided with a large barb, a 
suitable slide to work between the barbed ends—much in the same 
way as in the spring snap with which we were wont to ply the jack 
in Spas days; so that when a ship was struck the barbed ends 
would fly open, the enemy become transfixed —caught alive, as it 
were, upon tenter hooks—and completely at the mercy of the 
rammer. This is certainly a more ingenious idea than that of 
breaking the tip of the poor ram’s nose to spite your enemy. 

This correspondence, Sir, is no doubt flat and unprofitable to 
your readers ; still the invention of the steam ram will become a 
matter of engineering history, and, as it is but meet that the credit 
should be with the inventor, I trust that you will still sparea little 
space to ventilate the matter. M. SILVESTER, 


THE VALUE OF MOMENTS, 


S1r,—In your issue of December 2nd last you have published a 
letter from Mr. McNaught which discusses the effects of the weight 
of iron armour attached to the sides of aship. Without question- 
ing the general correctness of the views expressed therein, and 
admitting that they may be of considerable importance, yet I think 
there must be some error in the estimated amount of swing or 
force exerted by those armour-plates as therein expressed. 

The property in question is, I presume, the same as that known 
in treatises on dynamics as the moment of inertia, which is always 
acknowledged to be in proportion to the square of the radius of 
gyration, but in the fourth paragraph of that letter, wherein two 
ships are compared which are alike in every respect except in the 
radius of gyration, it is stated that the force would be ‘‘as the 
cube of their respective radii.” 

In the third volume of the course of mathematics prepared for 
the Royal Military Academy, at page 247, prop, 589, the dimen- 
sions of a fly-wheel are discussed, which appears to me to be a 
parallel question. 

The radius of gyration is expressed by K, and the expression for 
the moment of inertia of the fly-wheel there deduced is 


WK = 2U , Wheing the weight, U the work, + the frac- 
g w’ 
tion of velocity gained and lost, and wthe velocity of the rim, which 
is evidently as the square of K by that formula. 

I confess I cannot reconcile this with the statement above 
referred to, andas it is a point of considerable importance, I should 
be glad if some of your correspondents would throw a little light 
on this apparent discrepancy. DELTA. 

Bury, May 15th, 1871 


THOMSON’S ROAD STEAMERS 


Srr—To those of your readers who take an interest in Mr. Thom- 
son’s road steamer the following short account of a journey may 
be 1 





the jackets ; (6) the working expenses per hour in oil, tallow, 
attendance, and repairs ; (7) diagrams of the actual strains on the 
crank-pins, calculated from indicator diagrams for every 10 deg. 
From such data it will be possible to arrive not only atthe relative 
merit of compound and simple engines, but to ascertain what 
form of compound engine is best. If very high measures of ex- 
pansion are to he adopted we must have compounding, unless we 
do that which is, in my opinion, far better—increase the number 
of cylinders to three, augment the length of stroke, or increase 
the number of revolutions, or combine all these methods. As re- 
gards the latter point I could surprise many of your readers no 
doubt were I to tell them of the extent to which marine engines 
are locked up by coarse pitched screws, but this is a point on 
which I cannot enter now. I may, with your permission, take up 
the subject at another time. F. J. POLWARTH. 
Newcastle, May 15th, 1871. 





Sir,—I notice in your impression of the 5th instant a com- 
parison of the consumption of coal in her Majesty’s ships Tenedos 
and Briton ; but although the lowest consumption of the Tenedos 
at a ten-knot speed is taken, it is not compared with the lowest 
consumption of the Briton at a ten-knot speed ; this was only 
1'3lb. of coal per horse-power per hour on the 10th June, 1870, as 
correctly reported in the Zimesof the 11th June from the 
‘Admiral ty report. The Tenedos at a ten-knot speed ; is reported 
to have burnt 1°35 Ib. of coal per horse-power per hour; the 
Briton, at full speed, burnt less than 2 lb. of coal, viz., 1°98 lb. per 
horse-power per hour, and the Tenedos, at full power, burnt 
2°32 Ib. per horse-power per hour. The Admiralty ‘have ordered 
the Thetis to be fitted with engines precisely similar to the 
Briton. The following are exact Sestnaiees of the trial :— 

6, Great George-street, Westminster, E. A, Cowper. 

12th May, 1871. 
1) Trial for Speed of H.M.S. Briton with Compound or High and Low- 
pressure Engvnes of 350-Horse Power, by Messrs. J. and G. Rennie. 
Date of trial .. .. se oe «e se 19th May, 1970. 
Where tried ic sc co co co os Peg Sands (Sheerness). 
Draught of waterforward.. .. .. 13ft. Sin. 
z of aft oo cc co Ja alin, 
pt » mean .. o- .. 15f6. Zin. 
Diameter of cylinders, high-pressure 57in. 
oo ow low » ee 100}in. 
Stroke of piston .. .. «os of e+ 2ft. 9in, 
Full Power. Half ee. 


Pressure of steam in boilers (average).. 58 Ib 581 b. 
Vacuum incondenser .. .. « e+ 27in. ee 27}in. 
Revolutions (mean) per minute .. .. 95°25 e+ 75°47. 
Mean pressure in cylinder om «+ 25°966 1b, ee 17°55Ib. 
(large, e+ 8°75 1b. «+ 3°725Ib. 


Indicated horse-power «+ ese «+ ++ 2148 horses .. 933horses. 
Speed of vessels in knots . .«. «+ es 13°126 +» 11°026. 
Diameter of screw (Griffiths’ two- 
co 0c ce co cs waco 14ft. Sin. 
Ch Of do. os as oe ce co co l6ft. 
‘emperature in engine-room .. .. 78 deg. Fah, 
(2) Trial to test the Consumption of Coal at Full Power. 
Date of ee ees of es ee 2nd June, 1870, 
Indicated horsé-power.. .. «+ ++ 2018 horses, 
a 1. ee ee see 4000Ib, ., 
oO. per ical orse-power per , 
eee ae ae 1°98Ib. 

(8) Trial to test the Consumption of Coal at a 10-knot 3; of the Vessel. 
Date of righ co oe co co co ¢ loth June hero” 
Indicated horse-power.. .. .. «+ 660 horses, 

Coal consumed per hour oo ee 
Do. per indicated horse-power per 

ROME ce te. cc co ce oe oe 2S, 
Coal cagoctyy of bunkers .. .. o 
Number of days steaming at a 10-knot 
speed on the coal contained in the 
bunkers .. 





THE INVENTION OF THE STEAM RAM. 


S1r,—Your correspondent, W. Martin, will not enter 8 corre: 
spondence with me relative to dates. May I t spat thed your 





An enterprising inhabitant of Bingley (in Yorkshire), Mr. T. 
Watson, ee having watched some steamers at actual work, 
was imbued with such a faith in their usefulness that he invested 
in an engine, which he got from Messrs. Robey and Co., Lincoln, 
Henamed it the “‘Speculator,” and undertakes all sorts of job work. 
It is of six tons weight and 3-horse power. On Monday last he 
hauled a boiler of fifteen tons weight a distance of eleven miles to 
Bradford, a similar boiler having been drawn along the same road 
formerly by a team of ten horses, with frequent stoppages. On 
Tuesday he made a journey from Bingley to Cullingworth, with 
a load of groceries, net weight 5 tons 7 cwt., gross weight, in- 
y raen be heavy ten ton wagon, about eight tons. We proceeded 
through the narrow streets of the town, often turning at square, 
and even very sharp les over Bingley bridge, and up a very 
steep and winding road. Ihave seen Mr. White’s now famous 
road steamers, and the often-mentioned road from Aberdeen to 
Knott Mills, but neither to gradients nor curves can be compared 
with the Bingley-Cullingworth To see a traction engine 
climb up these steep hills steadily, and without stoppage, must con- 
vince the most refractory opponents that at least from a mechani- 
cal point of view the problem of the use of steam power on common 
roads is solved, and in a comparatively far more advanced stage of 
development than George Stephenson’s locomotive when first 
adopted on a railroad. I was so much struck by this performance 
of the road steamer, though I had seen it often at work previously, 
that on the following day I took the section of the first mile of 
road in order to ascertain exactly the gradients, which I enclose, 
and from which you will see that on some places they areas steep 
as 1 in 6}. The rise within the first half-mile is above 130ft., and 
not one chain of this distance is in a straight line. The incline 
at Chomersyke-hill is,'and'looks, the most dangerous, going straight 
down fromthe top. It is the horror of all the carters in the place, 
who dare not take more than 14 cwt. per horse over this road, with 
frequent stoppages. The vertical Field boiler proved a most effi- 
cient generator, and actually going up hill in double gear, and the 
engine pumping water at the same time, the pressure rose from 
1201b. to 160lb. On the incline, 1 in 6}, the wheels 
began to slip inside the india-rubber tire, but began to bite 
at once as soon as fifteen men from the accompanying crowd 
jumped on the engine, delighted with the permission to ride on the 
new steam horse. The journey of 34 miles over this exceptional 
road, exeluding stoppages on t of horses and taking up water, 
was made in two hours without a hitch, with the exception of 
a slight accident at Chomersyke-hill, owing to the two bolts of the 
on brake givin bef while the engine descended at a quick 
walking pace, wi’ ressure against the pistons. The return 
journey was performed in one hour with about fifty — in the 
wagon. I must add that Mr. Watson had no more a week’s 
experience as driver. 
day we made a journey from Bingley through Bradford to 
Huddersfield, seventeen miles, which I would describe more fully if 
I had not already taken up too much of your valuable space. e 
load consisted of three —oes, i about eleven tons. 
There were some very es tm vy nts, up to lin 8 or 9 
to my estimate. The whole journey lasted 5 hours 55 min., in- 
cluding 92 min. stoppages on account of toll bars, horses, and 
water. 
I hope you will insert this as an instance out of actual practice, 
witnessed by crowds of people, which sometimes proves more than 








long discussions. . G, KLEBERG. 
Leeds, May 13. 
South Kenstncton Musevm.--Visitors during the week ending 


13th May, 1871 :—On Monday, Tuesday, and Saturday (free) from 
10a,m. to 10 p.m., Museum, 12,879 ; Meyrick and other 

1610; on Wednesday, Th , and Friday (ad mn 6d.) 
from 10 a.m, to 6 p,m. Museum, 1855; national portraits and 
nayal models, 51 ; total, 16,395 ; overuse sy qaarengernins Suse Ss 


former vears, 11,963. Total from the opening of the museum, 
10,443,053. 
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RAILWAY MATTERS. 


ADvices from Mexico state with + to the Mexican Railway 
Conguay os the iron bridge for the Rio Seco has arrived at Vera 
oe A that the difficult section to Fortin, an hour’s ride from 

rizaba, and about seventy-one miles from Vera Cruz, will be 
ready in July. 

SEVEN passenger carriages, worth £300 each, fo railwa; 
=e £60 each, and a quantity of wood A. destro: 
by fire last week in the carriage building shed of the Preston Rail- 
= Carriage and Iron Company, The total loss is estimated at 

,000, but the company is insured. 


AN accident occurred on the Midland Railway on Saturday at 
Normanton, near Derby, which has caused the death of one man 
and endangered the lives of several others. An embankment, on 
which some labourers had been at work, gave way and threw ten 
or more men under a ing train. One man was killed on the 
spot, and several others severely injured. 

THE Government Bill for confirming a number of provisional 
orders which have been made by the Board of Trade under the 
Tramways Act of 1870 sanctions the construction of tramways in 
Holborn, Cannon-street, New Earl-street, Queen Victoria- 
Mansion House-street, across London Bridge, Southwark Bridge, 
Blackfriars Bridge, Waterloo Bridge, and in various other of 
London and its suburbs ; also in akg Wallasey, and Cardiff ; 
Se to the Edgware-road ; and from Lowestoft to Yar- 
mouth. 

A_ MEETING of the shareholders of the Macclesfield, Knutsford, 
and Warrington Railway Company was held on Thursday, last week, 
to consider their bill as amended by the select committee of the 
House of Commons. Mr. Thos. Oliver, the chairman of the board of 
directors, presided. Mr, May read over the clauses of the bill, and 
explained the circumstances under which a portion of the autho- 
rised line between Knutsford and Warrington had been withdrawn 
from the bill, and the substitution of proposed arrangements for a 
line affording equal facilities for Warrington and Liverpool. A 
resolution was passed unanimously approving of the bill as 
amended, 

A curious railway contest is reported from Iinois. Two rail- 
ways at Peoria disputed each other’s right to run trains on certain 
tracks. One blocked up the line by standing cars upon it, and on 
the 25th of April the other determined to force a passage by 
means of a heavy train, headed by five locomotives. The other 
opposed with three — and both trains butted against each 
other for an hour, when ultimately the five-locomotive train 
cleared the track. The police authorities refused to interfere, and 
each party got an injunction against the other, in which condition 
the quarrel stands. Neither now uses the disputed line, and the 
court are to decide the rights of both—if they can. 

Messrs, ROTHSCHILD have invited applications for 750,000 
Three per Cent. obligations of £20 each of the South Austrian and 
Lombardo-Venetian Railway at the price of £8 13s.—at which 
they peed about 6j per cent., or, reckoning the operation of 
an ann vy be The proceeds are to be 
applied to the redemption of an existing debt, the completion of 
certain works, and the fulfilment of some engagements with the 
Italian Government. The instalments are to extend to the 7th of 
August, and the first coupon of 6s. per obligation will be due on 
the lst of October. Subscription lists are open simultaneously at 
Berlin, Frankfort, Brussels, Vienna, and Florence, and will be 
closed in those cities as well as in London on Friday next. 

On Tuesday the line of railway between Golspie and Helmsdale, 
constructed at the exclusive cost of the Duke of Sutherland, was 
opened with great public demonstrations. A public banquet at 

elmsdale was given to his Grace, which was attended by about 
290 of the leading gentlemen of Sutherland, Caithness, Ross, and 
Inverness. Mr. Sydney Hadwen, of Balblair, a — lieu- 
tenant, presided, and speeches were delivered by the Duke, the 
Convener of Caithness, the chairman, Captain Tyler, and others, 
The greatest enthusiasm prevailed. An address of thanks was 
given to the Duke by the inhabitants for giving them the railway 
and a free supply of water, to which he made a suitable reply. 
The children of the schools marched in procession to the station 
with numerous ers, the artillery volunteers turned out and 

fired a salute, and the day was observed as a holiday in all the 
district. At Golspie the navvies were entertained at dinner at 
the expense of his Grace, 


THE Indian Government have published the correspondence 
which has ended in the acceptance of 3}ft. gauge for the State 
lines of railway. It is long, but full of interest. There has 
never been any doubt that for any but the main lines a far nar- 
rower gauge than the 5ft. Gin. one in use on the main system of 
Indian lines would be sufficient for all requirements ; but the 
question has been what gauge shall be adopted for the military 
and political line which connects Kurrachee with Peshawur—that 
is the + north-western frontier}with the true Indian base, the 
sea. ost all military men were strongly opposed to a break 
of gauge at Lah or any gauge bei id down which should 
deprive the army of the mobility derivable from the rolling stock 
of the great lines of India, This —- has much force, and, 
commenced at Lahore, would be irresistible. 


had the narrow ga 
Since, however, it been determined that the whole line from 
Kurrachee to Peshawur shall be laid on the narrow auge, the 


conditions are materially altered, as the ordinary ro! stock 
which would of soe be maintained for the line of 1080 miles 
is calculated to be su mt to place from 11,000 to 12,000 
combatants, = equipped, with rations for a month, 
horses, stores, followers, either at Peshawur or Sukkur, within a 
week of the de of the first man from Lahore, If this pro- 
mise be fulfilled the performance would be sufficient, as no really 
formidable attack in force could be made along the frontier with- 
out ample warning having been received by the Indian Govern- 
ment, while for any sudden attack the force permanently main- 
tained on the frontier is quite strong and mobile enough to give 
a good account of itself. The economical advantage of adopting 
the narrow gauge for the Indus Valley line is calculated to be 
over sone ion sterling of first outlay, and a corresponding 
economy in maintenance and restocking.—Pall Mall Gazette. 

A SPECIAL general meeting of the London and North-Western 
Company was held on Thursda , Mr. R. Moon in the chair. The 
chairman said the first bill he to submit in compliance with 
the standing orders of Parliament was the London and North- 
Western Railway (Additional Powers) Bill, for conferring further 
powers on the — for the construction of works ; and also 
certain powers on the Mold and Denbigh Junction Railway Com- 
pany. This and the following bills were unanimously approved :— 
A bill for amalgamating the Blackpool and Lytham Railway with 
the Preston and Wyre Railway Harbour and Dock unde: ing of 
the Lancashire and Yorkshire and London and North-Western 
Railway Companies, and for conferring further powers in connec- 
tion with the said undertaking ; a bill to grant further powers to 
the Brecon and Merthyr Tydfil Junction Railway Company ; a 
bill for incorporating the Euston, St. Pancras, and Charing Cross 
Railway Company, and authorising them to make and maintain the 
railway, and to make new streets between Oxford-street and 
Leicester-square, and between the latter place and Castle-street ; 
a bill for the maintaining a railway from Aylesbury, 
in the county of Bi gham, to Rickmansworth, in the 
of H 5a bi enable the trustees of the port, harbour, 
and town of Whitehaven to make a wet dock at Whitehaven with 

hes thereto. The chairman said it was not pro- 
of the bills to take po for the London and 






to defer Voncideretion of Wi 
and ot on the list till Saturday, the ory 
was then agreed to. The 1 meeting for au ing a 


scription to the Harborne Railway Com was also adjouned to 
the both inst., at the same place. . ated , 





NOTES AND MEMORANDA. 


THE earliest ion yet met with for the construction of 
an automatic or power loom was by M. D. Gennes, published in 
the Journal des Scavans at Paris, in 1678. 

Prys formed of brass-wire seem to have been unknown in Eng- 
land till about the middle of the 15th century, before which time 
they were larger than the present pin, and le of boxwood, bone, 


ivory, and some few of silver. In 1543, however, the manufacture | 


of brass oe had become sufficiently important to claim the atten- 
tion of the Legislature. 

In the Egyptian tombs pins are found much more elaborate and 
costly than the pins of the present day. They vary in length up 
to seven or eight inches, and are furnished sometimes with large 
gold heads, and sometimes with a band of gold around the upper 
end, those of the latter kind having probably been used for 
securing the hair. 

Wire drawing and pin making were commenced in Birming- 
ham about the middle of the last century by the family of the 
— who carried on most successfully this branch of industry. 

manufacture of = was connetennel by Mr. Samuel Kylands 
to his nephew, Mr. Thomas Phipson, about the year 1785, and 
this manufacture has since then been continued by the present 
firm of Thomas Phipson and Son. 

PIs are now mostly made of brass-wire ; wry ! they likewise 
made them of iron-wire, which, being blanched like the others, 
passed for brass, but they were so bad that their use was soon 
almost altogether discarded. The French, however, could not 
be driven off from them without several arrets of Parliament. 
By a sentence of the Lieutenant of Police, July, 1695, the seizure 
of some millions of those pins, was confirmed, and the pins con- 
demned to be burnt by the common executioner. 

In the United States the manufacture of pins was first under- 
taken soon after the war of 1812, when in consequence of the in- 
terruption to commerce the value of a paper of pins was not less 
than one dollar, and these were of very inferior quality to those 
now worth only six cents a paper. The first attempt was made by 
some Englishmen at the old State prisons, in what was then called 
Greenwich village, now a part of New York city. The enterprise 
was soon abandoned, and was again undertaken with the same tools 
in 1820 at the Bellevue almshouse, but again without success. In 
Massachusetts during the war a new machine was invented for 
facilitating the process, but little or nothing was done in the manu- 
facture of pins. 

In 1832 Mr. John J. Howe, of New York, patented his machine 
for making pins with wire or ‘‘spun heads,” like those imported 
from Europe. In 1836 the Howe Manufacturing Company started 
at New York. Their operations were transferred to Birmingham 
in 1838, and soon included the new process of making pins with 
solid heads patented by Mr. Howe in 1840. Another factory was 
established in 1838 at Poughkeepsie, on the Hudson river, by 
Messrs. Slocum, Gellson, and Co., making use of processes invented 
by Mr. Samuel Slocum for producing the solid headed pin; but 

eir interests were finally transferred to the American Pin Com- 
pany at Waterbury, Conn., where the business has been carried on 
successfully for a number of years. At the present time the total 
weight of pins made in the United States is supposed to be from 
seven to ten tons per week. 

THE ancient Mexicans found in the thorns of the agave conve- 
nient substitutes for metallic pins ; and even the English up to 
the middle of the 16th century made use of rude skewers of 
wood, though they also made others of gold, silver, and brass, to 
serve as pins. To that time they had depended upon the manu- 
facturers on the Continent for their supplies of the better sorts 
of pins, and this importation appears to have been established 
previous to 1483, when it was interrupted by a prohibitory statute. 
In 1843 an Act of Parliament provided ‘‘ That no person shall 
put on sale any pins, but only such as be double-headed and have 
the heads soldered fast to the shank of the pin, well-smoothed, 
the shank well shaven, the point well and roundly filed, canted, 
and sharpened.” Within three years of this time the manufacture 
was so much improved that the statute was of no importance, 
In Gl ter the busi of pin making was introduced in 1626, 
and soon proved so prosperous that it gave employment to 1500 

rsons, It was established in London in 1636, and afterwards iri 

irmingham, which became the chief seat of this and other 
manufacturing operations of similar character. 


Ir is something worthy of extra notice to find a city lighted and 
its dwellings warmed with natural gas procured merely at the 
expense of boring for water. An American journal, The Iron Age, 
says :—‘‘Erie rejoices in this blessing, and the subject is still 
sufficiently new to be interesting. The first presence of was 
noticed four years since in digging a potash well within the city 
limits, the flow of gas from which nearly suffocated the workmen. 
This well was filled up, but the same result occurred in another 
near by. Experiments were then made by sinking tubes in the 
mud of a stream and igniting the escaping gas, which burnt freely. 
To a Mr. Brevillier, an intelligent German, is due the first 
practical action. This gentl ” iated with a few others in 
a company, sunk a well for petroleum on his premises. As an oil 
well it was a failure, but as agas machine a splendid success. 
For three years it wheezed and 'gas-ed until, the lease of the com- 
_ expiring, the proprietor laid pipes conveying the gas to his 

ouse and soapworks, where it has since been Not one 
und of coal has been consumed since then in the establishment. 

e various processes of —- rendering, and soap-boiling are 
carried on with gas as the fuel, the building is illuminated, while 
a beacon on the roof lights that portion of the city. With all 
this, and the amount used for lighting, warming, and cooking in 
his dwelling, but one-sixth of the gas furnished by the well can be 
used, the remainder ing through a ro. At the 
Conrad Brewery a gas well was lately opened, by which vats of 
lager are kept boiling. and malt ovens working with an even tem- 
perature, the steam gauge standing at 75 day after day, without a 
change of a pound per day, and all without care from anyone. 
The uniformity of pressure keeps the stream of flame under the 
boiler or kiln at an exact strength, supplying the most perfect 
heat for brewing. But one-fourth of,the gas from this well is 
used. The city, also, has utilised the product with the happiest 
result. A well was put down by the City Gas Company, near ths 
main reservoir, which has yielded a uniform daily supply of 
24,000 cubic feet. This is conducted directly into the reservoir, 
and 12,000ft, of manufactured gas added, thus furnishing the daily 
supply of the city. Hear how a private individual luxuriates in 
nativefuel free of cost. State Senator Lowry hasa model well from 
which pipes lead to every grate in the house, to the kitchen range, 
and to smaller pipes for chandeliers. In fire-pl elaid the French 
imitations of wood, pierced with minute openings to permit the 
escape of gas, thus stimulating the cheerful blaze of the wood fire. 
An inch pipe supplies the ble firewood, while a small 
bronze wheel regulates the supply by a turn. With fourteen fires 
burning, sixty gas lights in the house and grounds, the Senator 
lives in an atmosphere of perpetual summer. He even warms the 
cellar for the purpose of a laundry drying room. The only un- 
pleasant thing about this wonderful supply is the question of 
permanence. This is hopeful, however, for the first well sunk for 
oil is in its seventh year, with undiminished yield of gas, while in 
some cases, as at Erie Car Works, the supply increases with time. 
The average depth of the Erie wells is 600ft., and the cost about 
1500 dols.; as each well yields from 10,000ft. to 30,000ft. of 
od dey, they generally repay their cost within three months. 

Oe pooaiaatiy to iron ore, and facilities for receiving the 
me of e Superior, Erie opportunity for 


presents a splendid 

reese of ieee wit this fuel, free of cost. It is strange 

y for which the place is noted, this has not 

spaopted, on should be ~—F here for 12 dols. per ton, 

not s as it way, these wells certainly afford a most 
gurious and pac evidence of Nature's bounty, 














MISCELLANEA. 


EXPLORATIONS are being carried on at Aden to obtain a supply 
of water from artesian wells. 

THE attempt to cultivate oysters in Malta has been officially 
declared to be a perfect failure. 

Mr. ArtHur Cooper (Cooper Brothers and Co.) has been 
appointed liquidator of the Worthing Mining Company (Limited) 
by Vice-Chancellor Bacon. 

We (Army and Navy Gazette) have been told that Mr. White- 
head the inventor of the ‘“‘ Fish Torpedo,” will receive £15,000 
from the authorities in consideration of his making over the in- 
vention to them. 

Tue Exhibition of the Royal Cornwall Polytechnic Society will 
commence on Friday, August 11, and the judges will meet on 
Wednesday, August 9. Medals and prizes will be awarded by the 
Society for various subjects. 

A MOVEMENT seems commencing in Natal in favour of railways, 
and if engineers were willing to make cheap lines suited to colonial 
wants the movement would doubtless rapidly extend. A line is 
proposed from Durban to Maritzburg. . 

Tue Pennsylvanian Miners’ Journal states that the strike has 
diminished the supply of anthracite coal by nearly 2,000,000 tons, 
and that the loss in wages exceeds 6,000,000 dols. This, it is said, 
will never be made up again, as the effect of the strike has been to 
substitute bituminous for anthracite coal. 

Tue East Argentine Company, Limited, has been formed for 
| constructing a railway in the Argentine Republic, from the city of 
Concordia to the city of Mesudes, near the Brazilian frontier, a 
distance of about 181 miles, under concessions granted by the 
Government of the Argentine Republic, which guarantees interest 
at 7 per cent. 

Ir was announced on Friday to the Welsh colliers in the em- 
ploy of Mr. Fothergill that from the Ist of June an advance of 5 
percent. would be added to their wages. This concession, it was 
thought, would be general throughout South Wales, and there is 
every probability that the notice which the men gave on the Ist 
of May will not result in a strike. 

NEARLY the whole of the ol 1 buildings having been removed, the 
preliminary works in connection with the reconstruction of Leeds 
Bridge were commenced last week. They are regarded with much 
interest, and on Thursday and Friday, when the first pile was driven 
into the bed of the river on the west of the existing bridge, the 
operations were watched by crowds of spectators who lined the 
parapets. 

On Tuesday the Select Committee of the House of Commons to 
whom thie bill, promoted by the Corporation of the City of London, 
for the enlargement of Billingsgate and Leadenhall Markets and 
the widening of the approaches thereto was referred, came to a 
resolution to report to the House in favour of the measure. The 
contemplated improvements involve an expenditure estimated at 
£175,000, to be borne by the Corporation. 

A SERIOUS strike, and one which is likely to assume extensive 
dimensions, has commenced in the hosiery trade at Nottingham. 
This will excite no wonder amongst those who are familiar with 
the exceptional wretchedness too often connected with this branch 
of manufacture. The stocking making villages of Leicestershire 
are, perhaps, the most meanly wretched places in the country, and 
the stocking makers have for generations been amongst the most 
abject of skilled workmen. 

At the meeting on Wednesday of the St. Pancras vestry an 
application was received from the London and North-Western 
Railway Company for permission to remove a lamp in the approach- 
road to the Euston Railway station, in order that a statue of 
George Stephenson, the engineer, may be placed there. It was 
stated that the work would be carried out at the cost of the rail- 
way company and be a great improvement to the place. The 
application was unanimously agreed to. 

THE submarine telegraphs now worked by the Post-office 
authorities comprise four cables laid between Greet Britain and 
Ireland, one between England and the Isle of Man, a cable con- 
necting England with Jersey, Guernsey, and Alderney, a supple- 
mentary cable between Jersey and Guernsey, and one between 
England and the Isle of Wight. Two of the wires between Great 
Britain and Ireland are allotted by agreement to the American 
Cable Companies for the dispatch of messages between London 
and Valentia. 

A GENERAL delegate meeting of the engineering trade of New- 
castle, Gateshead, and the whole of the Tyne district, represent- 
ing many thousand workmen, was held at Newcastle, on Saturday 
night, to consider the refusal of the masters to accede to the nine 
hours’ movement. After four hours’ discussion the meeting ex- 
pressed its aversion to turning out, and appointed a deputation to 
wait on the employers to try and come to a peaceful settlement. 
The joiners of Newcastle and Gateshead are still on strike for nine 
working hours per day. 

Socrery was astounded when a yearor so ago we submitted certain 
facts were stated relating tobutterderived from Thames mud. What 
will people say to a statement made by Mr. Wonfor, a chemist, 
who, lecturing at the Pavilion at Brighton the other evening, 
referred to the mud-butter question, and said—‘‘ You may be even 
more astonished to know that butter has been made from flint!” 
He added—*‘I speak with authority when I say this, for I have 
seen a pound of ‘ fine, fresh, dairy butter’—so calied—analysed, 
and from it was taken half a pound of flint. 

THE Missouri, Kansas, and Texas Company are issuing 3855 
thousand dollar bonds, part of a total creation of fourteen million 
dollars. The company possess the Neosho line running from 
Junction City in Kansas to the southern boundary of the State, 
182 miles, and the Sedalia line from Sedalia to a junction with 
the Neosho line at Parsons, a length of 160 miles, both at work. 
The company besides are constructing a line from the southern 
terminus of the Neosho line to Preston, ninety miles long, to be 
opened this month, and possess also land grants of 4,400,000 acres. 

On Wednesday the Waterford authorities formally opened that 
portion of the Suir known as the Ford, which has hitherto been 
unnavigable unless at high water and except to coasting schooners. 
The completion of the work has cost the commissioners £50,000, 
The obstruction to navigation consisted of large boulders of rock 
and shingle, so formidable that steamers and vessels of large ton- 
nage were obliged to branch off the main river on the quay by a 
circuitous tributary, which caused great delay and inconvenience. 
The work has occupied four years, and vessels of any tonnage can 
now go up the river at low water. 

THE second artesian well sunk with a view to determine the 
thickness of the sulphur beds of Louisiana and the nature of the 
superincumbent strata bas reached a depth of 522ft. At a depth 
of 428ft. it struck the sulphur-bearing stratum, This was 11]2ft. 
in thickness, made up of layers of pure crystalline sv]phur, alter- 
nating with white limestone mixed with sulphur, These were 
surmounted by 41ft. of white crystalline limestone, and underlaid 
by 12ft. of limestone containing some white sulphur. Prof. Hil- 
gard advances the opinion that these deposits had their origin in 
reactions between gypsum and lignite, the former being in excess. 

Tue New York Times states that a solid section cut from one of 
the original “‘ big trees” of Calaveros county, California, is in New 
York, on its way to a European museum. Five men were em- 
ployed twenty-five days in cutting down this huge tree; its height 
was 302ft., and its largest diameter 32ft. The specimen was cut 
at a distance of 20ft. from the base. The stump is over, 
and is now used as a ball room, being so large that thirty-two 

ms can dance a double cotillon on it and leave room for the 
d and spectators. If one has sufficient patience, the age of the 
tree might be determined by counting the annular rings; but, to 





save trouble, it has been already ascertained that there are more 
25 hem, each representing a year. 
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PROPOSED THAMES EMBANKMENT AT CHELSEA. 
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(For description see page 344.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 
BERLIN. —Messrs. A. Asuer and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Gero.p and Co., Booksellers. 
.—ALPHoNS Diirr, Bookseller. 
MADRID.—D. Josz Aucover, Editor and Proprietor of the “‘ Gaceta 
Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 





TO COORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, or contain- 
— must be wae ie ad by the — and — ¢ 

writer, not necessarily for publication, as @ proof o 
good faith. No notice whatever will 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform ents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

NEWFOUNDLAND, G. M.—Received subscriptions, £3 178. to December, 1871. 

J. R. K.—The library at the Patent-ofice in Southampton-buildings contains 
all the books you can possibly want, It is open daily, free, from ten to 


be taken of anonymous 


Jour. 

B. anv Co. (Bleaching Cops).—-We ‘are requested to inform these correspon- 
dents that they can obtain full information by applying to Mr. 8. Mason, 
2a, St. Ann’s-place, Manchester. 

DI. C, E.—Theve will be examinations from time to time, as vacancies 
occur. You can obtain all information by writing to the Civil Service 
Commissioners, Cannon-row, 8.W. 

CLAY-WORKING MACHINERY IN THE ExuiBiTION.—IVe are requested to state 
that Boulton’s patent tile press, described in our last impression, is ex- 
hibited by Messrs. Malkin, Edge, and Co., of Burslem. 

R B—The standard werk in the French language for the subjects you men- 
tion is *‘ Annales jes Ponts et Chaussees.” Write to Messrs. Spon for a 
catalogue of their scientific works, and you will find others. 

A CoRRESPONDENT.— The Japanese Government ut present are making only 
about twenty-five miles of line from Yeddo to Yokohama, but it is ultimately 
intended to make a line from Kobe to Osaca, « distance of twenty miles, 
and then to Nagasaki, a distance of 300 miles. For further information 
you had better write to Mr. George Preston White, the consulting engineer 
to me Japanese Government, As regards the “‘ sitters,” we should say 
* don't go.” 


CONNECTING ROD ENDS. 
(To the Editor of The Engineer.) 

Sir,—I take the liberty to write to you to inquire if it is in your 
power, or that of any correspondent, to inform me about what time 
were first introduced the gib and cotter as now used. I have made 
the same for my own use about thirty-four years ago, before I had ever 
seen or heard of such. But I have a wish to learn by whom they were 
introduced into notice and general use. If you favour me with the 
information it will much oblige Ropert West Cox. 

16, Braithwaite-road, Camphill, Birmingham, 

May 11th, 1871. 
Gibs and cotters were certainly in common use among millwrights as far 
back as the year 1800, and very probably at a period much antecedent to 

that.—Ep. E.] 





QUARTZ CRUSHING MACHINERY. 
(To the Editor of The Eagineer.) 

Sir,—Will any correspondent inform me, m your paper, which is the 
best sort of machine for a quartz crusher and amalgamator, to crush 
about twelve tons per day ; also how many horse-power engine it would 
require? E. A. D, 

May 16th, 1871. 





MEETINGS NEXT WEEK. 

THe InstiTUTION OF CiviL ENGINEERS.—Tuesday, May 23rd, at 8 p.m. : 
bene Ay discussion upon Mr. Jacob’s paper “On the Treatment of Town 

wage.” 

Roya Unitep Service Instirution.—Lecture at three o'clock, Friday, 
May 19th; ‘‘ The Winds of the North Atlantic,” by Captain H. Toynbee, 
F.K.A.8. Evening meeting, Monday, May 22nd, 1871, at 830 p.m. : 
“On the Formation of Reserves of Officers and Seamen of the Royal 
Navy,” by Captain G. H. Gardner, R.N. 

Tue Enoiveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Haly-yearly (including double number) .. .. .. £0 lds. 6d. 
Yearly (including two double numbers) .. .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission a 

Awertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
shlisiage auch Une afterwards, Sinatasan, “fas lens eumrape eight werter 

‘ings ; ine ninepence. ane averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 

letters to be addressed to the Editor of Tak EnGineer, 163, Strand, 











DEATH. 
- ag the 12th of May, at Culross, Scotland, Mr. Joun Ranken Davipsox, 
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THE CHELSEA EMBANKMENT. 

Tue northern shore of the Thames appears to enjoy the 
ence over its vis-a-vis in matters relating to its pro- 
tection and adornment. There is at present a continuous 
river wall, Bernd old and y new, extending from 
Blackfriars Bridge nearly to Battersea Bridge. Along the 
more modern portions of this, ornamental plots of ground 
and handsome gardens are in course of formation, and the 
coming summer will probably witness their completion and 
opening to the public. While the Middlesex side of the 
river is thus rendered verdant, and we trust made beau- 
tiful for ever, the Surrey bank has nothing to boast of 
beyond its wall reaching from Westminster to Vauxhall, 
its new hospital, and the young trees which have just been 
planted throughout its whole extent. The Board of 
Works have determined to build a new retaining wall, 
a distance in front of the existing one, extending 
from Chelsea Hospital to Battersea Bridge. The land 
thus gained from the river will be utilised in a manner 
very similar to that which has been followed in 
those lengths already reclaimed. A couple of orna- 
mental plots, measuring about five hundred feet in 
length by sixty in breadth, will be laid out in the neigh- 
you of Cheyne-walk, and a continuous roadway wi!l 
run the whole length of the embankment. Although suffi- 
ciently large for the description of riparian traffic that will 
frequent the neighbourhood, the new thoroughfare will not 
have those ample dimensions which distinguish its pre- 
decessor lower down the stream on the same side of the 
river, Its total breadth will be about seventy feet, which 





allows forty feet for the roadway proper, and twelve and | ment of the districts of Chelsea and Pattersea will very 


eighteen feet respectively for the two pathways, the wider | 


of the two being placed riverward. The road is constructed 
in the manner now usually adopted in the metropolis, 
that is, with a good concrete foundation twelve inches in 
depth, covered with six inches of broken granite for 
metalling. The secret of making roads, or at least of 
laying the proper foundation for the macadam, paving, 
ogee , or whatever other material may be chosen for the 
upper surface, appears at last to be understood. Judging 
from the examples to be witnessed every day in and about 
Londoa, the conclusion seemsto have been reached at that all 
money spent in making a road which is intended to bear a 
heavy and almost incessant traffic, is real economy in the 
long run. There are no doubt two reasons why the new 
thoroughfare is not to be paved. In the first place, there is 
no actual need for it, and, in the second, it would be 
exceedingly unwise and premature to lay the sets until the 
made earth has become thoroughly consvlidated. Those who 
remember the continual taking up and relaying of the 
sree on the footpaths of the embankment, between 

estminster and Charing Cross, will concur iu this view 
of the matter. We would advise that in the new work 
the paving flags should not be laid until some time has 
elapsed after the completion of the embankment. A layer 
of clean sand and gravel might be laid down, as was done 
on the embankment on the Surrey side, and the paving 


postponed until the earth had settled down thoroughly | 


well. 


The works to be executed on and above the level of the 
roadwaysare mere trifles tothose which have to becarried out 
below. Not the least important one is the construction of 
a low-level main sewer which will run parallel with the 
course of the wall, except for a short distance near the 
Battersea end, where it diverges somewhat inland. The 
section of the main sewer is of the barrel form, having 
three different diameters, varying from six feet vive inches 
to five feet nine inches, They will be built of blue brick, 
set in cement, and will constitute a very expensive portion 
of the contract, inasmuch as parts of them are more than 
thirty feet below the level of the ground. The contractor has 
the option of tunnelling or open cutting, but the furmer will 
probably be the better plan upon which to conduct opera- 
tions. The nature of the ground through which the ex- 
cavation is to be carried will determine this point. ‘The 
system of drainage, of which the low-level sewer forms the 
principal artery, is completed by the addition of the neces- 
sary secondary sewers, branch drains, and connections 
that have to be made with the existing drainage chaunels 
of the district, The sewers are embedded in concrete, and 
a glance at the drawings is sufficient to demonstrate what 
an important part this valuable and trustworthy material 
plays in the construction of the whole work. It is not very 
many years ago since engineers begin to appreciate, on 
an important scale, the merits of concrete, hater com- 
posed of lime or cement, with the usual admixture of 
sand and gravel. But now its advantage is uni- 
versally recognised, and in all works where water 
is likely to be met with it may be said to form 
the engineer’s sheet anchor. It possesses all the qualities 
indispensible for a constructive agent in the positious it 
ought properly to occupy. In our opinion it will never 
answer for face work, notwithstanding the many attempts 
that have been made to introduce it. It is especially 
suited to act in concert with brickwork and masoury, to 
form a foundation for large structures, and to aid and sup- 
port as filling or backiug the more expensive and more 
ornamental portions of a design. It is practically inde- 
structible, and, when made of sound materials and in a 
scientific manner, and thoroughly set, it will bear any 

ressure short of that equal to the crushing weight of the 
ingredients, The side walls of the different gullies, venti- 
lators, manholes, and openwork chambers are all protected 
by an exterior lining of concrete, and there is no question 
that there are more cubic yards of that material in the con- 
tract than of all the others put together. The cement will 
be tested in the manner already adopted on previous 
works of a similar nature by the Metropolitan Board of 
Works. This testing, which was once regarded by manu- 
facturers as an exceedingly severe and alwmost unjustifiable 
condition, is now looked upou as a matter of course. The 
improvement that has taken place in the quality of cement 
since testing has been rigidly insisted upon, is one of the 
most important of benefits that have accrued to materials 
of a constructive character. 

As we publish in another page drawings of some of the 
principal details relating to the design for the new embank- 
ment, our readers have an opportunity of forming their own 
judgment respecting its merits, Judging from the compara- 
tively small depth—about 6ft. or 7ft. below the level of 
Orduance datum that the embankment wall is supposed to 
be founded—it would appear as if very little difficulty was 
anticipated in this respect. Except, perhaps, here and 
there—in what are termed “bad spots ”—there ought not 
to arise any serious impediment in getting in the founda- 
tions. The line of the wall is situated wholly within the line 
of low-water mark, so that the temporary works necessary 
to be erected during its building will not be on the same 
scale of magnitude as occurred in the former instances, in 
which a much larger portion of the foreshore was reclaimed 
from the river, A row of 3in. sheet piling serves to keep 
in the concrete and concrete blocks constituting the lowest 
courses of the wall. Granite facing and concrete backing 
rise course on course from this level to that of the 
parapet. In external appearance, viewed from the 
river, the new wall differs from those already erected 
alongside the Thames, inasmuch as the stones are rusti- 
cated on the face, instead of presenting a smooth-dressed 
surface. There is no question that this is a more effective 
style of work, and imparts greater expression to the stone, 
but there is no palpable reason why the uniformity should 
be departed from which distinguishes the Middlesex and 
Surrey walls. It may be that the river wall of the 
Houses of Parliament is not of the same class of work as 
that on the opposite shore, but the reasons which dictated 
the character of the design of Westminster Bridge also 
governed that of the wall, The contemplated improve- 


| 





materially change the general nature of the property 
there, but it will be long before it reaches to a pitch 
that would render necessary so pretentious and ornate 
a river wall as the district below Westminster Bridge 
claims and sses. The opening up of a main 
thoroughfare to Battersea Bridge will confer a great boon 
upon the inhabitants, and the sweeping away of a number 
of old wharves and dilapidated buildings will bring sun- 
light and air to many a nook and corner in which their 
absence frequently entails disease and death, When the 
proposed work is carried out, the Middlesex shore will be 
continuously embanked from Blackfriars to Battersea. It 
is to be hoped that the Surrey side of the river 
will then be taken in hand, but the great obstacle 
to be overcome in the extension from Vauxhall Bridge, 
is the South-Western Railway works near the Nine 
Elms pier. It is here that the company has its river 
side depot, and it would be scarcely possible to con- 
struct theembankment without interfering with its inter sts 
in a very serious manner, even if every practical provision 
were made for the purpose. There is a length of wall on 
the Surrey side that will probably be undertaken before 
many years. It is that extending from Westminster 
Bridge down stream, ‘The difficulty in this case is that 
the property to be purchased is of a superior character to 


| that geuerally pervading the neighbourhood. Most of the 





wharves are well built, and the warehouses of an extensive 
description, and the amount of compensation to be given 
to the owners would reach to a very considerable sum. In 
spite of all these drawbacks, the work will be done some 
day or other. Until it is done the river banks will never 
present the appearance they ought, nor will the river itself 
be what it should, for a city like London. 


THE “ DEVASTATION ” AND “ CYCLOPS.” 


WE must remind our readers that for some time past a 
“Committee on Designs for Ships of War” has been 
actively engaged in hearing evidence concerning the 
merits and demerits of our ironclads, with a view to 
arriving at some detinite conclusion as to what is the best 
direction to be taken in the construction of future fleets. 
If we did not recall the fact to the attention of our readers 
it is possible that many of them would fail to understand 
the nature of the document which we are about to con- 
sider. It was decided, in 1869, that the uation wanted 
a few turret-ships of a comparatively novel class, and a vote 
was passed for their construction. The ships were de- 
signed by Mr. E. J. Reed, aud some progress has been 
made with three of them. These are the Devastation, the 
Thunderer, and the Cyclops. ‘The two first are nearly iden- 
tical, and the Cyclops differs from them principally in the 
fact that, being intended more particularly for coast de- 
fence, she draws less water. The Board of Admiralty, as 
is well known, differed on matters of opinion from Mr. 
Reed. Mr. Reed resigned, and the authorities, when he 
was gone, did nut know whether it would or would not be 
wise to proceed with the construction of the three vessels 
we have named. ‘Therefore they requested the Committee 
on Desigus of Ships for War to examine aud report upon 
the Devastation and Cyclops as quickly as possible. ‘The 
Committee complied with the request, and the result of 
their labours lies before us iu the shape of a “ report” and 
a memorandum. ‘The former has the sanction of thirteen 
members of the Committee, while the latter is an expres- 
sion of a different opinion on the parts of Admirals Ryder 
and Elliot. 

We have already pretty fully described the Devastation 
type of ship,* but it may be as well to explain here that 
these vessels have no masts, are of over 4400 tons burthen, 
285ft. long, draw nearly 26ft. of water, and will be pro- 
pelled by twin screw engines of 800-horse power. Theships 
are to carry 1750 tons of coal, say sutficient for ten days 
at full speed—124 knots, ‘The armament will consist of 
two turrets, with two 25-ton gunsin each turret. The ships 
will have a low freeboard—about 9ft. at the bows—and the 
turrets will be surrounded by a kind of breastwork 
covered with a deck plated with lin. of iron, over which 
the guus will fire. The breastwork will stand well in on 
the deck. The Cyclops has a lighter armament, but in 
many other respects, such as the breastwork, will, as we 
have said, be the same. 

The first point to which the Committee directed their 
attention was the stability of the new monitors. They 
appointed a sub-committee to investigate this point, and 
they profess themselves satisfied with the result. Professor 
Rankine has contributed a most valuable paper “On the 
Stability of Mastless Ships of low Freeboard as Affected 
by the Waves,” and all his calculations have been revised 
in consultation with Sir William Thomson. The investi- 
gation shows that, assuming thecentreof stability calculated 
by the Admiralty officials to be correct, the angle of 
vanishing stability of the Devastation is 43} deg., very 
nearly that of the Captain. As the Devastation is to 
be without sails she is not exposed to the same risks, 
Nothing whatever is said, however, as to the angle of maxi- 
mum stability, although on this the safety of the ship reallv 
depends, because it is obvious that this point once reached 
and passed, the continued application of a continually dimin- 
ishing force may suffice to overset the ship. As regards 
the stability of the Cyclops, the Committee are less satisfied. 
Her vanishing angle of stability is only 39 deg., and 
though they consider her eeey safe in most seas, 
they add that, “in the event of any ship of this class being 
liable to be sent to seas where waves of long period prevail 
it is advisable in the present state of knowledge that the 
sbip should be provided with side superstructures as de- 
signed by the Constructors of the Navy, or with other 
superstructures giving an equal or nearly equal increase in 
the range of stability.” Further on they state that “in 
waves of a longer period than 10} sec. the Cyclops would 
roll considerably,” and they report that the bilge keels 
should be increased in number and depth as far as practi- 
cable. 

In our impression for April the 9th, 1869, we sharply 
criticised the designs for the ships under consideration as 


* Vide Tue Excuserr for Apri 9th, 1869, page 259 
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laid before Parliament. We cannot resist the temptation 
to reproduce here one paragraph ;—“ Now, the pro 

turret ships will not be one atom more habitable than the 
worst of the American monitors, They are called 
‘improved monitors,’ but the improvement solely refers to 

















the additional facilities for working the guns, and not at 
all t» the lodging of the crew; and the vexatious part of 
the matter is, that if Mr. Reed had seen fit he might have 
rendered these ships comparatively comfortable, well 
ventilated, and commodious vessels, habitable in any part 
of the globe. To do this it is only necessary to carry up 
light iron sides to a level with the top of the breastwork, 
and to roof in the enclosed space with a suitable hurricane 
deck, A glance at the cross sectional sketch will illustrate 
our meaning. The dotted lines at each side of the turret 
show the deck and sides; the enclosed spaces A, A, the 
accommodation offered for berthing the crew. In action 
these sides would be pierced freely, but as no one would be 
inside them, this wouid be very little matter indeed.” It 
will be remembered that this suggestion was made while 
the ship as yet existed only on paper, and formed no part 
of the original design. We are pleased to learn from the 
report before us that at a subsequent period—that is 
to say, recently--the Constructor’s department suggested 
the addition of just such a superstructure as we sketched. 
As regards this modification the Committee say :—‘ The 
advisability of adding the suggested superstructure to-the 
original design may be considered without reference to any 
additional stability it may afford, and resolves itself into 
the question whether the additional provision it supplies 
for the convenience, comfort, and health of the officers and 
men is dearly purchased by the loss of coal-carrying capa- 
city it will entail, the obstruction it will oppose to the free 
sweep of thesea over the low deck at first designed, and the 
slight limitation which it will impose upon the depressed 
fire of the guns. As the relative force of these con- 
flicting considerations will be best ascertained by a practical 
and thorough trial at sea of the two plans, the Committee 
recommend that the Devastation should be completed 
with the superstructure in question, and that her sister 
ship, the Thunderer, should be finished as originally de- 
signed.” We are of course much pleased to find that our 
suggestions have been acted on, 

The memorandum of Admirals Elliot and Ryder oc- 
cupies the larger portion of the report, and appears to us to 
be marked by much good sense and sound reasoning. The 
gallant officers deal with the question from a sailor’s point 
of view, and they suggest several modifications of consider- 
able importance, all tending to make the ship stronger and 
of course somewhat heavier. Their memorandum is so 
technical in its nature, and deals so exclusively with 
matters of detail connected with the ships, that it would 
serve no good purpose to reproduce it here—it would only 
be intelligible to those who are perfectly familiar with the 
Devastation. We regret that it has not received better con- 
sideration from the other members of the Committee, who 
seem to have been influenced more by considerations of 
economy than anything else in refusing to endorse the 
opinions expressed in the memorandum. 








SIEMENS BROTHERS’ TELEGRAPH WORKS AT 
WOOLWICH. 

Tue Messrs, Siemens have some large works at Charlton, 
near Woolwich, where the, covering and testing of tele- 
graphic cables, the construction of telegraphic implements, 
and other operations, are carried on. The works are on 
the south bank of the Thames, and they cover about four 
acres of ground. ‘The number of men employed varies 
considerably, according to the amount of cable work going 
on; the permanent staff numbers about 300 men, but when 
there is a great press of business sometimes as many as 
1000 men are employed. 

By the term “ core” of a cable is understood the copper 
conducting wire covered with its insulating sheath either 
of gutta-percha or india-rubber. These cores are carefully 
tested while under water for faults before the process of 
covering begirs, and all through the covering operations 
a constant system of testing is employed. Each core is 
covered according to the quality of the cable ordered— 
some being covered with psn hemp, others only with 
jute. The outer sheathing also may be either of copper, 
iron, or iron and bitumen compound. Messrs. Siemens 
make considerable quantities of a cable of rather high 
quality, valuable for military purposes, and known as 
Siemens’ copper-covered cable. ‘The Prussian Government 
have used this kind of cable largely. 

This copper-covered cable cousists of a core covered with 
Italian hemp, and then with strips of thin copper wound 
over the hemp spirally, each turn of the spiral overlapping 
its predecessor, so that the cable is protected everywhere 
by its metallic sheath from outside injuries, yet is light 
and flexible. The number of strands of hemp wound 
round each core depends upon the diameter of the cable; a 
small core is wound with thinner hemp and fewer strands 
thana Jarger one. A specimen of cable in course of construc- 
tion while we went over the works had a core 0°30 of an 
inch in diameter; this was wound with twenty strands, 
which made a smooth even layer of hemp, and the cable 





thus covered would stand a strain of 13} cwt. before 
breaking. Next it was covered spirally with three copper 
strips, the number of strips depending in all cases upon 
the thickness of the cable; each of these strips is about 
120ft, long from joint to joint. “The strips are made by a 
machine which cuts long bands of copper of about the 
thickness of paper, and 5in, wide, into lengths usually ;4,in. 
wide, though they may be of any other size. How the 
cables are covered by this copper sheathing is shown by the 
following extract from the patent, and by the accompany- 
ing engravings: — 

** After the application of such layer or layers of fibrous or 
other suitable materials, combined or not with metal wire, I apply 
to the hemp-covered wire a sheathing of brass, copper, bronze, 
or other suitable metal or alloy not so liable as iron to be dete- 
riorated by the action of water. I employ for this purpose a strip 
or strips or bands of the metal, one or more of which I wind upon 
a reel or reels fixed to the revolving frame of a covering machine, 
arranged as shown in Part B of Fig. 1, Sheet II., and in Figs. 2, 3, 
and 4 on the same sheet. Part B of Fig. 1 shows a longitudinal 
section of the apparatus ; Fig. 2 shows a part front elevation ; 
Fig. 3 shows an enlarged part longitudinal section; and Fig. 4 
shows a transverse section on line Z Z, Fig. 3. Similar letters of 
reference indicate similar parts in all these figures. 

“The hollow spindle s of this apparatus is carried by the sup- 
port ¢, and revolves in bearings ¢! fixed to the latter. At one end 
it is provided with a pulley u, through which it receives rotary 
motion from the pulley on the driving shaft 0, whilst at the other 
end is formed a disc s', carrying the reels p, p, round which the 
metal strips or bands v, v, are wound. In the drawing are shown 
six of these reels p, p, with metal strips v, v, but I do not confine 
myself to this number. The hemp-covered conductor z passes 
through the hollow spindle s, and the strips or bands of metal 
v, v, are conducted to the same from the reels p over suitable 
guides c!, seen more clearly in Fig. 8, which guides are attached 
to the frame 7, carried by the disc s' of the revolving hollow 
spindle s, The metal strips v, v, are made of such a width and are 
guided by the position of the reels p, p, at such angles on to the 
core that they overlap each other to a certain extent when wound 
round the same. In order to wind these strips round the core 
under considerable pressure, I cause them, on passing from the 
guides c!, c}, on to the core to be firmly pressed on to the same by 
a series of small rollers d!, d', revolving with the frame 7, each of 
which is carried by a radial bar or rod j, j, capable of sliding in 
grooves formed on the face of the revolving frame 7; and the 
greater or less pressure of the rollers d', d', upon the core is regu- 
lated by. the action of a ring 3 upon the outer ends of the bars, j, 
in a similar manner to the arrangement known as the “ universal 
chuck” for lathes, the motion of the rings being effected by the 
worm 4 and lever ¢! attached to the frame 7, and in gear witha 
portion of a worm wheel formed on the outer circumference of the 
ring 3. I prefer to employ as many of the rollers d! d', as there 
are strips of metal to be laid on the core. 

“Instead of the rollers d', with their supports j, I sometimes 
apply metal bars j!j!asshown in Figs. 5and 6 (attached to therevolv- 
ing frame in the same manner as the bars j, Figs. 2 and 3), which 
press directly on the core, thus forming a kind of die through 
which the metal-covered core passes, and which effectually closes 
the metal strips round the core z, while they are being wound 
around the same. The inner surface of these pieces of metal may 
be either plain, cylindrical, or corrugated in a longitudinal or a 
helical form, soas to impart the same form to the metal covering of 
the cable. 

“In order to prevent the core from being twisted round in 
consequence of the strain put upon it from the laying on of the 
metal strips and the pressure of the revolving rollers d', d', it is 
firmly held immediately behind the place where the strips are 
being laid on by being made to pass through a fixed nozzle 
or die w, shown more clearly in the enlarged longitudinal 
and transverse sections, Figs. 3 and 4. This die is formed of one 
or more pieces, which is or are, by preference, fluted or corrugated 
on the inner surface, the outer surface being formed conical, and 
fitting into the conical portion n! of a tube y, through which 
the hemp-covered core z freely passes, A regulating nut « is 
screwed on to the end of the tube y, and according as it is caused 
to press the die w into or draw it out of the tube, pressure of the 
die w upon the core z is increased or diminished. The die is pro- 
vided with a projection w!, fitting in agrove n' to prevent its turn- 
ing round with the regulating nut x. The tube y serves to con- 
nect the die w firmly to the support ¢ by means of the arms a and 
b, and thus holds it stationary within the revolving frame 7. The 
cable f!, covered and protected as above described, is then wound 
round a drum or capstan which draws it forward at the required 
speed against the united resisting strain of the various covering 


machines, 

“Although I have described the above process for covering electric 
telegraph cables with metal strips or bands in combination with 
certain other processes for forming, insulating, and covering the 
conductor, yet I do not limit the application of this mode of pro- 
tecting the cable to the combination of such before described pro- 
cesses, as it may be employed for covering electric telegraph con- 
ductors prepared by any other known combination of processes.” 

In the department of the works at Charlton, wherein the 
copper-covered cables are made, there are six of the 
machines just described, and each machine has the power 
of covering 2! miles of cable with copper sheathing, in each 
working day of ten hours, There is also in the same 
department a machine for twisting any number of cores 
from two to twelve together, into one strand, thus forming 
a single cable containing many conductors. 

In the iron cable department at the works there are 
twelve machines for covering the cable with hemp and iron 
wire. The core is coiled under water in tanks, and is sub- 
jected to a constant system of testing all the time. As the 
core comes out of the tanks it is covered with hemp in the 
usual way, then with tar, and lastly with iron, the number 
of iron wires differing as the diameters of the cables vary. 





The machinery for covering them with iron is excecdingly 





simple, and its principle may be explained by the aid of 
Fiz. 7, In this cut A, B,D represen's a great yevelving 


wheel, carrying seven or any other number of reels, 
denoted by E’s, The cable passes ina straight line through 
the central hole H, and each of the E reels being well 
supplied with iron wire the rotation of the great wheel 
A, B, D, is easily made to twist the wires from the reels 
round the hempen core. It will be noticed that the axes 
of the E reels are always in a horizontal position, in order 
that the wire may not be twisted whilst being laid round 
the core. 

As the cables are finished in this department they are 
drawn away into the next one, where they are coiled under 
water in great iron tanks, until required for shipment. 
There are sixteen of these enormous tanks, each 36 ft. in 
diameter, and 11 ft, deep 

The covering machines in the iron cable department 
require about 60-horse power to drive them. There is one 
of Smith's long covering machines in this department, and 
it is found to do its work very quickly. A little black- 
smith’s forge is placed alongside each machine, to weld 
together the ends of the different lengths of iron sheathing 
wires, 

The electrical testing of the cables in course of manu- 
facture is carried on in another department, fitted with 
apparatus for testing twelve cables. Both ends of each 
cable are brought into this building. The rough testing 
is done by means of gold-leaf electroscopes. One end of 
the cable is left insulated in the air, and the cable is then 
charged Jike a Leyden jar, by the momentary application 
to its other end of the zinc pole of a Daniells’ battery 
of 200 cells, the conper end of the battery being connected 
with the earth. The conductor of the cable being in con- 
tact with one of the electroscopes, the gold leaves diverge 
as long as any charge remains in the cable, and this charge 
will remain in a good cable for eight hours. Should a fault 
occur, the charge leaks out, and the fact is made known by 
the gold leaves falling together. The electroscopes show 
whether the cable is all right, but they do not serve for 
minute testing, 

Each cable is tested for insulation by means of 100 cells 
of Daniell’s battery, charged with sulphate of copper and 
weak sulphate of zinc; but no free acid. The zinc end of 
the battery is applied to the cable, and the copper end to 
the earth; the other end of the cable is free, and not in 
contact with the earth. Under these circumstances, the 
worse the insulaticn the greater is the deflection of the 
needle of the reflecting galvanometer placed in circuit, 
because the greater the leakage the more freely does the 
current flow. The induction test is performed by applying 
the zinc end of a Daniell’s battery of ten cells to one end of 
the conducting wire for one minute, and then permitting 
the charged cable +o discharge itself through a galvanome- 
ter. The deflection thus produced is then compared with 
the deflection from a condenser of known capacity, which 
has also been charged by means of the same battery and 
for the same time. The greater the induction the greater 
the discharge, and the less the induction the better the 
cable. The results of all tests except the induction test 
vary with the temperature, so allowances are made for dif- 
ferences of temperature by calculation, 75 deg. Fahrenheit 
being the stan Another test is made to determine 
the electrical resistance of the copper wire, and this is done 
by means of Wheatstone’s diagram. 

When a fault comes on in a core its position is first de- 
termined as nearly as _ by electrical testing. Then 
its exact place is fa by a method the principle of which 
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may be explained by the aid of Fig. 8. In this cut A is 
an insulated drum, and B a drum not insulated. The 
end of the cable on A is free, and not in contact with any- 
thing, whilst battery-power is applied to the B end of the 
cable, and the leakage through the fault deflects a galva- 
nometer in circuit. As the drums revolve the cable is 
wound off B on to A, and, after the fault passes a little 
distance from B, say to D, the current can no longer escape 
to earth through the drum B, the galvanometer needle re- 
turns to zero, and by this motion the place of the fault is 
detected. Faults which appear in cables after they are 
sheathed with metal, sometimes give great trouble before 
they can be found and cut out. 

Wires go from the testing department to all other parts 
of the works, so that directly a fauit appears avy of the 
machines can be stopped by means of a signal sent from 
the testing room. 

In another part of the works about 200 men are con- 
stantly engaged in making telegraphic instruments, chiefly 
the Morse instrument, with Siemens’ inking arrangement. 
Under the old system the dots and dashes of the Morse 
alphabet were made by means of indentations in the Morse 
paper, effected by the pressing of a steel point against the 
paper. Mr. Siemens made a simple little invention 
whereby the dots and dashes are now marked in black ink, 
which is a great relief to the eyes of telegraph clerks. 
Moreover, less magnetic power is required in the inking 
than in the indenting operation, At the end of the lever. 
arm, worked indirectly from the sending telegraph station, 
is a small rotating wheel; when the end of the lever is 
down the lower part of the wheel dips into a vessel of 
ink; when the end of the lever is raised so as to press 
against the moving Morse paper, the inked wheel makes 
its mark. These instruments are extensively used in the 
postal telegraph service. The workmen in this department 
are most of them Germans. Each man makes one part of 
the instruments, and the different parts are afterwards 
fitted together, 

We have to thank Messrs, Siemens for the facilities 
sive by them in aid cf our inspection of there interesting 
works. 
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LITERATURE. 

Iron and Heat: Beams, Pillars, and Iron Smeiting : exhibiting 
én Simple form the Principles concerned in the Construction of 
Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By James Anmour,C.E. London: 
Lockwood and Co. 1870. 

THE whole theory of mechanics rests upon the funda- 

mental principle of the Jever, and a clear enunciation of 

its laws 1s indispensable in every treatise professing to be 
of an elementary character, Nothing is more vexatious 
to an earnest beginner to find on taking up a text book 
that the very points upon which he requires information 
are assumed to be familiar to him. ur author, in his 
valuable little handy book, carefully avoids this error, and 
explains the subject of the lever in a manner which ren- 
ders it. thoroughly comprehensible to any one. After 
giving plain arithmetical rules for calculating the strength 
and dimensions of solid beams, the reader is introduced in 

Section 2 to the more modern form, the advantages of 

which were first demonstrated by the late Mr. Eaton 

Hodgkinson. In the chapter relating to wrought iron 

girders it is stated that the ratio of tension or compression 

for wrought iron is nearly as 2 to 1. This is scarcely 
correct, No doubt wrought iron can be procured in which 
this proportion might be found to prevail, but it cannot be 
accepted as the rule. For good wrought-iron, of a quality 
that may at any time be obtained in the market, the 
crushing strain may be put at sixteen tons to the square 
inch of sectional area, and the tearing strain at twenty 
tons per same unit. Wrought iron can of course be 
obtained to order according to specification. Asan example, 
the wrought iron employed in some of the large railway 
bridges in India was specified to stand a tensile strain of 
twenty-six tons per square inch. We have no faith in 
specifications which require any material to be of a very 
extraordinary quality. In the first place they are rarely 
carried out, and in the second the tests applied are fre- 
quently ambiguous and unreliable. Specimens of wrought 
iron may withstand, apparently with perfect impunity, 

an excessive tensile strain, yet by no means of a 

superior quality in other and equally important respects. 

A little more accuracy in the drawings of the examples of 

angle and T-iron would be an improvement. They are 

rather what might be termed fancy than actual practical 
sections. The second part of Mr. Armour’s volume has, in 
one sense, little or no connection with the first. The last 
ten sections are devoted to the consideration of the nature 
and properties of the metal, the treatment it undergoes in 
the furnace, and the various chemical actions and reactions 
that take place during the process of manufacture. The 
contents of the second part are written in the same clear 
style that distinguishes its predecessor. The book is one 
that may be taken up at a leisure hour, and perused with 
profit and pleasure. Its simple, unpretending language 
fits it exceedingly well for those who have, from one cause 
or another, been unable to avail themselves of a technical 
education. 
Drawing for Machinists and Engineers. London and New 
York: CassEtt, Perrer, and GaLrrn. 

Tue subject of the education, general and technical, of 
our working classes, after a prolonged and systematic 
neglect, is at last being treated with the attention and con- 
sideration its importance demands, It is not our intention 
at present to inquire into the merits or demerits of thepro- 
posed scheme, although we entertain some grave doubtsre- 
specting the happy results the authorities anticipate. So 
far our Metropolitan School Board have accomplished 
nothing, except passing some resolutions, the majority of 
which were attended with the usual amount of squabbling 
and disputing. The enforcement of compulsory education, 
however salutary, will, similar to all measures which trench 
upon the liberty of the subject, be always resisted 
strenuously by our working population. One of the chief 
points to be attended to in the endeavour to impart infor- 
mation to the artisan, and all those who are included in 
the category of skilled labourers, is the medium by which 
the elements of education are toreach them. ‘There is no 
question that hitherto there have been published but very 
few books capable of supplying exactly what the working 
members of different handicrafts require. There woul 
not be the slightest use in putting into their hands such 
treatises as those of Professors Moseley, Rankine, and 
other distinguished mathematicians. They stand in want 
of a series of instructive volumes of a special class. It is 
impossible to do otherwise than bear testimony to the 
value of “ Weale’s Series,” but for the exact purpose to 
which we have referred the “manuals” are perhaps better 
adapted. Commencing with some introductory remarks on 
mechanical drawing generally, the author conducts 
his reader from the first principles through the various 
steps until he is able to delineate all the details of compli- 
cated machinery. While endorsing the remarks on the 
superiority of the chisel-pointed pencil, we must enter a 
protest against their having “ been specially manufactured 
called Cuassell’s technical pencils.” We have purchased 
similar penci's from Elliott, and used them at least for 
the last ten years. At page 22, in describing the method 
of drawing the curves of the Cyma recta mou!ding, there 
is no distinction made between “a c” and “a,c,.” The 
latter is the correct manner in which to indicate the points 
from which the ares are to be drawn, which are to cut each 
other. Drawing from solid objects, freehand, and isome- 
trical drawing, are all treated of in the present volume, 
and some useful hints are given on colouring drawings in 
the last chapter. Mr. Davidsou’snameisalready well-known 
in connection with these “ manuals,” and it is, therefore, 
snfficient to remark that the volume under notice is quite 
on a par with its predecessors. The plates are both nume- 
rous and well selected, inasmuch, as they include the ordi- 
bary examples of construction, with which machinists, 
fitters, and other artisans of that class ought to be especi- 
ally familiar, If our workmen are to hold their own with 
those in other countries, they must not be content with 
a mere superticial or practi uaintance with the vast 
and powerful machines which are ht under their cou- 
trol, but must acquire same theoretical know t- 
ing their design and the limit uf their oapabitities. 
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THE HOUSE OF COMMONS’ COMMITTEE ON 


PATENT LAW. 

Yesrernay, at asitting of the House of Commons’ Committee 
on Patent Law, Mr. B. Samuelson, M.P. for Banbury, presided. 
Among the other Members of Parliament present were Sir Robert 
Collier, Mr. Howard, Mr. Macfie, Mr. Hick, Mr. Orr Ewing, Mr. 
Mellor, Mr. Dillwyn, Mr. Gordon, Mr. Pim, Mr. Platt, Mr. Laird, 
Colonel Beaumont, Mr. Fielden, and Mr. Hinde Palmer. 

The whole of the time yesterday was occupied in listening to 
the evidence of Sir Rounde]! Palmer, M.P., Q.C., who was very 
imperfectly heard over the greater portion of the committee-room. 
This was due in a great measure to the fact that the gentleman 
who gives evidence is seated a short distance in front of the 
chairman, and has his back turned to the great majority of those 
present ; thechairman and the deponent being so close together, the 
remarks of the latter have a tendency to sink to the low tone of ordi- 
nary conversation. If those who give evidence were seated several 
yards further from the president, to whom they address most of 
the remarks, they would not be able to speak in the low tone of 
ordinary conversation, but would be obliged to speak so as to be 
heard by all present. 

Sir Roundell Palmer said in the course of his evidence, that he 
was Attorney-General from 1863 to 1866, and law officer for 
some years more, so altogether had had five years’ experience 
in connection with patents; he had also heen concerned in 
some patent cases—not a very great number, e@ was 
in favour of the abolition of patents. Patents are of two 
kinds, viz., those which are frivolous and those which are impor- 
tant. The frivolous ones are simply an abuse of the privilege con- 
ferred by a patent, and are obstractive to legitimate trade in cer- 
tain articles. When such patents are applied for, the law officers 
of the Crown cannot refuse to grant them ; almost the only grounds 
on which they can refuse to grant patents are either that the in- 
vention is not a fit subject for a patent, or that the invention has 
not been properly described in the specification. Asan instance 
of cases in which it was not thought right to grant a patent, he 
remembered a case in which a person wished to patent the right to 
insert advertisements in a newspaper in a particular way, and this 
certainly was not an invention ; another case of the same kind was 
one in which it was sought to obtain a patent for a particular 
method of computation, not involving the use of any machinery at 
all. He thought that the application of an old thing to a new pur- 
pose was not a fit subject for a patent—such as using some other 
material than cotton or silk to cover umbrellas. Whenever he had 
any doubt whether an alleged invention was a fit subject for a 
patent he always gave the applicant the benefit of the doubt. 
Whenever it was necessary he took technical advice, though he 
very seldom required it excerpt in cases of complicated ma- 
chinery, such as electric telegraphic apparatus. If the patent 
system were continued he thought that persons technically 
educated should be appointed to assist the judge, but he objected 
to scientific witnesses. The latter, by law, should only be asked 
questions on matters of fact; but their opinions were always 
introduced, and he thought their evidence the worst kind that 
could possibly be imagined. He could suggest several improve- 
ments on the law as it stands. It would be an improvement if the 
patentee had to file a complete specification at once ; this should 
be published, and a certain time might be allowed, during which 
opposition could come m. A prevalent fault is that people include 
too many things in one patent. A man who makes an improve- 
ment in guns may include in the same patent improvements in 
shot, shell, and cartridges. It is sometimes the custom for persons 
to put as much as they can into one patent and to word it in 
ambiguous language, reserving the power to disclaim any part of 
the patent if they afterwards find themselv<s in danger from having 
claimed too much. In future it would be best not to allow 
disclaimers at all. If a man has made an invention his bargain 
with the public should be made once for all, and if he does not pro- 
perly specify his invention there is an end of the matter. At pre- 
sent, if they claim too much, they narrow it afterwards by a dis- 
claimer. As regards the appointment of experts to assist the law 
officer in the granting of patents, he thought that, in the absence 
of opponents, such experts could not possibly see many of the 
questions which would afterwards arise, so their appointment 
would not be of muchuse. LDesides, an inventor would think it 
very hard that certain persons should sit in judgment on his in- 
ventions, so did not think the plan would be of any substantial 
advantage to the public. :If patents are to be granted at all, as the 
majority of them are frivolous, the shorter the term for which 
they are granted the better. If the system of filing provisional 
specifications be retained, he thought that thespecifications should 
not be published at once, otherwise other people’s brains will be 
set to work on the same thing before complete protection is 
granted. In courts of law the provisional specification is prac- 
tically quite lost sight of after the complete specification is filed. 
If it. were made law that a complete specification should be filed 
at first, he should not be disposed to permit the alteration of any- 
thing in it afterwards, except clerical errors or mere mistakes ; in 
short, no more alteration than is permitted in a deed under like 
circumstances. The principal evils arising out of specifications 
are caused by the latitude of language given to the inventor. He 
should be tied down to describe nothing but what he has invented. 
There would not be much advantage in the deposition of models 
by inventors, except that they might be more instructive than 
drawings. He thought that it was altogether a fallacious 
idea that an inventor has any abstract right in his inven- 
tion. He did not think that leave should be given by the 
law officer before steps can be taken for the infringement of a 
patent; why should not such steps be taken in’ the ordinary course 
of law? Also, it would be unjust to quash a patent when one 
judgment—perhaps on one point—had been given against the 
patentee. He remembered a case in which a man chanced to come 
to the assizes, and when there he came forward with evidence on 
which the case very much turned, but afterwards, in another 
case, the same evidence was not considered worth much. In 
patent cases, he thought the ruling of the judges, though in 
accordance with law, tends to be favourable to the patentee and 
adverse to the interests of the public, for the patent is made to 
cover too much ground. In cases where there are two different 
patents, for two different purposes, in which one of them covers a 
portion of the ground of the other, the one invention is consi- 
dered to be an infringement of the other, and all this arises out of 
the present state of the law. Sir Roundell Palmer then cited 
five cases in which he had been for the defendant, including 
Bovill’s, Betts’, and Young’s patents. In every one of the five 
cases he thought he saw evidence of something which really inter- 
cepted from the public more than the public gained by the 
invention. In Bovill’s very important case, the means he used 
were used in many other cases in principle, and it seems as if 
in the first instance he intended to use a blast produced by 
artificial means, It was clear that he was the first to work 
the invention successfully, and that others had not done 
so; this was indisputable; but he only ran in the track in 
which others were travelling before, and it was hard that because 
of the one step in advance, he should have had the power to ex- 
clude all the others. Then again, with reference to Mr. Young’s 
method of making paratlin, it was clear that the method of opera- 
tion used by Mr. Young was the same as that used by others in 
distilling hydrocarbons, and the principle of using the lowest 


heat to produce the results had been published previously bya | 


German chemist ; the only thing required was to find a material 
worth working commercially. Mr. Young got hold of the new 
mineral, petroleum, and beyond that there was nothing peculiar 
in his process but the use of a low red beat. In the instances of 
the serew propeller and steam engine there are people at work 
inventing different things, but the successful man is one who 
makes but one step in advance of the other workers. There is a 
sort of current in inventions dividing them into families, accord- 
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ing to what the public are in search of at the me, showing that 
the current of invention in the arts and sciences is governed by 
its own laws, independently of encouragement given by the patent 
system. Whatever is of value is sure to be found out. 

The Chairman said that the perfecting of the Bessemer process 
had cost the inventor £30,000, and his licensees two or three 
times that amount perhaps. Would all that capital and energy 
have been expended had there been no patent law? 

Sir Roundell Palmer said that if there had been no patent law, 
he thought that Mr. Bessemer would have had sufficient motives 
to make his invention and carry it out. 

A Member of the Committee : Granting that the inventions 
would come in time, would they not come thirty, forty, or fifty 
years later? 

Sir Roundell Palmer said that the question was a speculative 
one. From what he had seen when he was law officer. he thought 
that the demand of the time governed the current of invention, and 
that people do not invent for the sake of getting a patent; the 
invention, he thought, would be mace at the time that the demand 
exists whether there be any patent law or not. Next to the aboli- 
tion of patents perhaps the best plan would be to make a patent 
a matter of grace and favour, oa then a tribunal of scientific 
experts might be useful, but otherwise he did not see that they 
would be of much advantage. If under the present system there 
be «a technical investigation before the patent is: granted, there 
might be a premature publication, and the scientific men might 
labour under a suspicion of having a bias; in any case, if 
the plan were carried out the judges had better be lawyers, 
and the scientific men merely assistants, He did not see his way 
to a preliminary judicial investigation. If patents were not 
abolished it would be much better to make them matters of grace 
and favour. It was said that patents stimulated invention, 
but he believed the public to stimulate invention. The law 
was difficult to understand about not patenting a principle, 
because if the principle of patents be right at all, the great dis- 
coverers should then have the monopoly of the principle they 
discover, aud Harvey should have the advantage of all the inven- 
tions founded upon the discove ry of the circulation of the blood, 
The patent in which anthracite coal is burnt by means of a hot 
blast, where the said coal cannot be conveniently burnt without, 
looks very much like the patenting of aprinciple. With reference 
to the question whether a patentee shall be compelled to grant 
licences, it seems reasonable that he should be required to give 
them in some cases but not in all. Some inventions may require 
the erection of expensive buildings and machinery to work the 
patent, and this would probably not be done unless the owners of 
the patent have the sole use of it. 

Do you think that any tribunal could discriminate between 
frivolous and valuable inventions ? 

Sir Roundell Palmer replied that it must be a matter of Llis- 
cretion of what ‘they consider” to be trifling, and if they give an 
adverse decision, the man should have the power of giving them 
proof that they are mistaken. Improvements in articles of dress, 
and things which belong more to designs than patents, can be set 
aside atonce. He considered that it was an utter fallacy to com- 
pare copyrights with patents, there being no analogy between 
patents and copyrights or any other kind of property. Some think 
them like land, but land and natural things are capable of appro- 
priation and possession, and cannot be used by the whole commu- 
nity at the same time, whereas knowledge is capable of 
being possessed and used by the whole world at the same 
time; its actual use by one man is no impediment to its 
use by another, any more than air or light. With regard to 
copyright, if any invention were like a copyright, he would say 
let both be treated in the same way. A book is essentially a thing 
which by no possibility any two minds can arrive at in the same 
way, and there is never any difficulty in knowing when any part 
of « book is pirated. No two minds in the world can possibly 
produce the same book, Even in the matter of directories and 
gazetteers, it is possible to tell whether one man has used the 
s:issors to another man’s book. To make paraflin oil by the appli- 
cation of a low heat is a process which all minds must arrive at 
which have the same endin view. The abstract right to copyright 
might be denied, but waen a man brings into existence what no 
one else could have brought into existence it seems reasonable to 
give him a limited right. If an invention of the same kind could 
be found where two minds could by no possibility hit upon the 
same thing, then protect the inventor by the same law, The 
author interferes with the freedom of no other man, but the in- 
ventor seeks to appropriate elements of human knowledge which 
belong as much to others as to himself, and to get property exclu- 
sively for himself out of that which by the operation of natural 
laws there is a general tendency in the mind of man to invent. 


Tue Late Sirk JoHN HERSCHEL.—Yesterday afternoon at the 
close of one of his lectures upon sound, Professor Tyndall said :— 
** We have exhausted an hour, but still I trust that you will 
permit me to say one word more. This day week, before we had 
assembled here together, a philosopher, whose name is imperishably 
connected with this subject of sound, ceased to be. It was my 
privilege to know him mainly through correspondence, during 
many of the final years of his life, and it has also been my privi- 
lege to see him in his own home, Of the refined simplicity of his 
character, of the strength of his genius, the wealth of his know- 
ledge, and his unrivalled power of methodising that knowledge so 
as to render it useful to the world, it is not iny business to speak. 
Not only did he scatter his benefits over the community at large, 
but the private worker was sure ever to find aid and furtherance 
from the kindly wisdom of Sir John Herschel. It is not, I think, 
unbecoming in me to express here my indebtedness, and in so far 
as these lectures prove pleasant or profitable, your indebtedness 
also to one, the force and brightness of whose intelligence, and 
the classic grace of whose exposition, will delight and instruct the 
world no more.” 

OnE Hunprep THovusanp DoLtars REWARD FoR A NEw 
INVENTION FOR PROPELLING CANAL Boats.—The Legislature of 
the State of New York, at its recent session, passed a bill offering 
a reward of one hundred thousand dollars for the best improve- 
ments for the propulsion of canal boats. The reward offered is a 
handsome one, is not hampered by any obnoxious or narrow condi- 
tions, the terms of competition are broad and liberal, and the 
whole matter is highly creditable to the authorities. In nearly 
all other examples of public rewards for improvements it has 
been made an imperative condition that the inventor should sur- 
render his rights to the patent. In the present case nothing of 
this kind is required, but the inventor will be entitled to the 
offered reward, and to all additional benefits that he may be able 
to derive from his patents. The commissioners, who are to decide 
upon the merits of the various plans, embrace some of our most 
honoured and able citizens. General George LB. McClellan, of 
New York city, Chief Engineer of the Department of Docks, 348 
Broadway, is to be chairman of the commission. Rales and 
regulations for the filing and examination of plans will doubtless 
be issued by the commission, which we shall duly place before 
our readers. The commissioners, after examining the plans, will 
decide as to the best, and may issue in the aggregate three certifi- 
cates. Should they issue but one certificate the holder will 
receive fifty thousand dollars. If two certificates are issued the 
holder of number one draws thirty-five thousand dollars, and 
number two fifteen thousand. If three certificates are issued 
number one draws thirty thousand dollars, number two fifteen 
thousand, and number tiree five thousand. After this selection 
from the plans and payment of rewards practical trials thereof 
upon the Erie Canal are to take place, and upon such trials the 





commissioners are to award the further sum of fifty thousand 
dollars, issuing three additional certificates, as before described, 
making the total sum of one hundred thousand dol!ars.— Scientific 


American, 
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A NEW EXPLOSIVE COMPOUND. 
(Continued from page 321.) 

HAVING sufficiently demonstrated the value of lithofracteur as a 
blasting agent, some experiments of a highly interesting character 
followed, in which its great power to produce « downward effect 
was excellently displayed. A piece of a rail of the double- 
headed section, weighing 751lb. per yard, was laid upon a 
couple of sleepers about 4ft. apart, and a charge of 19oz. 
of lithofracteur, was placed in a naked lump at about the 
centre of the rail, One or two sleepers were laid on top 
and the charge fired, the party “ clearing out,” as the Yankees 
say, in double quick time. After the fragments had come 
to earth, an examination was made of the result of the explo- 
sion. The rail was not broken quite through, but had a very 
narrow escape from being so. A piece measuring llin. in length 
was torn outalong the whole depth of the web, and one flange was 
torn through. In point of work done there was a greater display 
of force than if the rail had been divided in twain, as the sectional 
area of metal destroyed was much larger than that of the cross 
section of the rail itself. The rail was bent nearly double, and 
there is no question but that the intended effect would have been 
produced but for one circumstance—the supports upon which the 
rail was laid were too low, and consequently when the rail was 
forced downwards by the explosion, there was not room for it 
below to break. Before its deflection was sufficient for this 
purpose it touched the ground, and the further effect of the 
explosion was made manifest by the hole made in the ground by 
the deflected rail. Although it was beyond a doubt that the force 
developed was much greater than that needed to break the rail, 
yet as the party expected to witness the actual clean fracture 
right through, there was a slight disappointment felt by some 
of the members. Herr Engels was quite ready to satisfy them, 
and astonish them at the same time, and with that view 
determined to break two rails instead of one at the same 
moment. With the exception of placing the supports higher, 
the arrangements were similar to those of the former experiment, 
One rail was laid flat on the other, and a lump of the explosive com- 
pound, weighing 20°5 ounces, placed over the centre of both rails. 
‘The explosion was violent in the extreme, the sleepers being pro- 
jected in large fragments to a very considerable distance, both 
laterally and vertically, the rails being both fractured right 
through. One of the halves was also cracked in a most percep- 
tible manner, If it be taken into consideration that the total sec- 
tional area of metal broken through amounts to nearly 17 square 
inches, and allowing the moderate breaking weight of 20 tons per 


square inch, a very close estimate can be made of the number 
of tons that would be required to produce the same effect 
hy dead pressure, althongh this would not be anything approach- 
ing to the actual measure of the force of the explosion. 


At this stage of the proceedings it was ruggested that in 
the case of lithofracteur being carried by rail, and a collision 
eccurring, it might explode, especially if it were struck b~ the 
buffers of a carriage or engine. A crucial test on this point was 
only to be carried out by creating a serious and violent collision. 
Mr. France here stepped in with the spirited and handsome 
proposal to place at the service of the party as many of his 
quarry wagous might be as necessary to solve the question. The 
incline already mentioned, 620 yards in length, with a gra- 
dient of 1 in 8, offered a splendid decensus Averni for the doomed 
wagons, and the experiment was decided upon. — It was resolved 
to determine the effect of placing lithofracteur between 
surfaces of iron upon iron, wood upon wood, and wood 
upon iron, Accordingly a couple of cartridges were 
tied in front of the wooden buffers of a wagon placed at the 
top of the incline ; a similarly constructed wagon was placed at 
the bottom, the signal given, and the one at the top let go. The 
pace increased every moment, and when the smash came, a shower 
of splinters flew up into the air, and the two wagons were tumbled 
pell mell over each other. Lroken wheels, twisted rods, ties, and 
straps, fractured axles, and a general dismemberment of frame- 
work ensued, but not the slightest sign of an explosion. The 
lithofracteur was squeezed out of the cartridges, some of it em- 
bedded in the splintered timber, and some scattered about on the 
site of the collision, but the explosive action was nil, The 
remnants of the wagons were cleared away, an iron plate nailed 
over the buffers of another wagon, and it was started down the 
incline. This wagon was, however, determined not to come 
into collision with its brother, and in order to avoid fra- 
tricide, managed to break a wheel en route, and turned 
a complete somersault down the slope of the embankment. 
Another wagon was got ready, and a second collision took 
place at the foot of the incline. In this instance, with iron 
upon wood, a very slight explosion was heard, not as loud 
as that of a cap, but the lithofracteur was not consumed, as 
it was found partly in the paper envelopes and partly upon the 
buffers and site of the collision. <A barely perceptible explosion 
was also heard when cartridges were placed on the rails and the 


wagon ran over them, but in neither case was there any disper- 
sive eifect on the compound, ‘he effect was confined solely to 
the very minute particles exploded, and, so far as any danger 
was concerned, was practically inappreciable. The results of 
these experiments were satisfactory in the extreme. There are 
some railway companies we know who have some old rolling 


stock which could be advantageously disposed of in conducting 
similar scientific and valuable experiments. While the collision 
operations were in progress some marked holes had been bored, 
and the blasting of them brought the day’s business to a termina- 
tion, the party reaching the Raven at about 8.30 p.m. 

Having witnessed the excellent results attending the employ- 
ment of lithofracteur as a blasting agent in the Nantmawr quarry, 
it was resolved to try its effect upon a stone of greater hardness 
and toughness. Mr. France is the lessee of two other quarries, 
named respectively the Belan and the Breidden, both ot which, 
situated about eighteen miles from Shrewsbury, were well calcu- 
lated to afford the opportunity desired. Accordingly on the 
morning of the 10th inst. the party congregated for the second 
time at the Abbey station, and after some delay started on their 
journey. A short halt was made at the Belan quarry to mark out 
the holes to be bored, and the party then proceeded to the Breid- 
den Hill, or rather mountain, since it rises to a height of nearl: 
1200ft. above theadjoining plains. The peculiar feature of the Breid. 
den, so seldom met with in inland hills, isthe abrupt mannerin which 
it springs from its base, and the extreme perpendicularity of its 
sides. On itssummit stands a monument erected to the memory 
of Lord Romney. In their general character the blasting experi- 
ments carried out in these quarries were similar to those performed 
in that of Nantmawr, and were attended with equal if not greater 
success, Eight shots were fired in the Breidden, and the quantity 
of rock displaced, or so shaken as to be easily displaced by crow- 
bars, will give the quarrymen employment for some time to come. 
One charge in the base of the rock was particularly successful. 
The hole was bored in a nearly vertical direction toa depth of 
3ft, Gin., having a diameter of 14in., and the weight of the charge 
was 15°6 ounces, Although large portions of the rock were 
removed as speedily as possible by the crowbars, time did not 
admit of the full extent of the explosion being ascertained, so 
great had been the downward penetration. Onreturning to Belan 
the holes previously marked were ready to be charged, an opera- 
tion which Herr Engels at once performed, and three shots were 
fired as nearly simultaneously as the lengths of the fuzes would 
allow. The position and depth of these holes were chosen so as to 
demonstrate the great superiority of lithofracteur in what are 
termed surface shots, or those in which the depth is comparatively 
small. Asarule there is more projectile force developed in sur 
face shots, that is, the rock flies more; but in the present instance 
this did not seem to impair the downward disruptive force of the 
new explosive. Ong of the three shots sent a large stone to a 
distance of about seventy yards with such violence as to fracture 
two bars of the wooden railway fence, but nevertheless the hard 





greenstone rock was cracked and rent to an extent that no similar 
charge of ordinary blasting material would have approached. 

It has been mentioned that in all the holes bored in the solid 
rock water was used as taming, and it may, therefore, be 
reasonably inferred that its presence — not the slightest 
effect upon the explosive power of lithofracteur. Still as it might 
be argued that the water in the hole, although it might affect the 
upper surface of the charge, would never penetrate to the portion 
wherein the cap was placed, it was determined to carry out an 
experiment which would prove that the compound might be sub- 
jected en masse to the action of water, without its valuable pro- 
perties being in the least degree deteriorated. With this view a 
raft, 8ft. long by 4ft. wide, was constructed of rough 
timbers laid crossways, and put together with wooden pegs. 
Nails were probibited, as in the event of their being projected into 
the air by the explosion they are exceedingly dangerous. They 
have considerable range, are not seen until they are felt, and 
inflict very ugly wounds. The raft being completed, a charge of 
3 lb. of lithofracteur was placed in a cigar box, which was 
made fast by cords to the under side of the raft. A boat was pro- 
cured, and after some little difficulty and manceuvring the raft 
was floated into the centre of the river Severn, where the water 
was rather over 6ft. in depth. The next operation was to sink 
it. This was accomplished, after a capsise or two, by placing large 
stones carefully upon it, and it was fairly grounded in the bed of 
the river. The boat “‘cleared out” down stream, the fuze was 
lighted and thrown into the water, and the spectators required 
no further hint to get under cover. After a few minutes 
suspense, owing to the great length of fuze necessary to employ, a 
magnificent jet d’cau flew up into the air, accompanied by a loud 
report and a shower of stones. It is worthy of note here that 
there is not much lateral projection attendant upon charges fired 
in water. Undoubtedly the surrounding fluid in some measure 
prevents the spread of the force, and obliges it to develope itself in 
nearly a vertical direction. This remark must not be understood 
as an inducement to rashness on the part of those who may happen 
to be future spectators of similar experiments, They should re- 
member that it is better to be too far off than too near. On 
returning to the scene of the explosion, the water appeared turbid 
and muddy, and its surface covered with the wrecks of the rafts, 
Several fish b the i t victims of the experiment, and 
were killed by the force of the explosion. 

Having borne full testimony to the unqualified success that 
attended the experiments we have described, it will not be out of 
place if we make some comments upon the general bearing of them. 
There can be no question that the harder and more intractable the 
rock the greater the effect of lithofracteur, supposing the condi- 
tions to be similar, that is, with the same depth and diameter of 
hole, the same charge, and the saine line of least resistance. It 
must be borne in wind that the shortest line from the charge to 
the surface of the rock is not necessarily the line of least resist- 
ance. This was well shown by some of the shots fired in the 
Nantmawr quarry. They were bored in such a manner as to test 
most severely the strength of the explosive, and were placed in 
positions and directions in which the quarrymen themselves would 
never have thought of boring them. The effect was, inthe words 
of one of the quarry proprietors, to “ tear the rock out by the hair 
of the head.” Another result of these trials was that small 
charges and deep holes are infinitely more effective then large 
charges and shallow holes. Fortunately with lithofracteur the 
diameter of the hole may be very considerably smaller than with 
blasting powder, so that the labour of boring is reduced to a 
minimum. But it will in all instances be found better economy 
to expend the labour and save the material, although this will 
depend in some measure upon the urgency of the demand for 
stone. It requires a greater expenditure of labour to bore one 
hole 6f+. in depth than two holes each only 3ft. in 
depth. The maximum depth of hole bored in Mr. France’s quarries 
does not exceed 5ft. 10in., and the average falls a good deal short 
of this amount. We ought not to omit to mention that the quarry- 
men took as much interest in the whole proceedings as their em- 
ployer, Mr. France, who so liberally afforded the party such ex- 
cellent facilities for putting their plans into execution. The litho- 
fracteur was enclosed in cartridges, two sizes of which were sub- 
mitted to the inspection of the visitors. One was wrapped in a 
single envelope of paper; and the other ina double. The former 
measured 44in. by gin., being intended to fit an inch tube. It’s 
exact weight without the paper envelope was 1foz., and with the 
paper 2oz. Theother and rather larger size weighed with the 
envelope 2foz., and without it 2f0z. We obtained these details 
by actually weighing the cartridges, and the weights correspond 
exactly with those given us by the manufacturer, allowing for the 
difference between the Prussian and our own standards. The 
party during the trip were the guests of Messrs, Kreb and Co., 
and nothing was spared to insure their comfort and render their 
visit a felicitous combination of business and recreation. 








THE CHELSEA EMBANKMENT. 


WE have referred in another place to this work, which we illus- 
trate in part at page 340. In our next 0 sa we shall give 
further particulars and illustrations. The following extracts from 
the specification explain the general nature of the work. 

The river wall or embankment will be 4130ft. in length, 
commencing near Chelsea Hospital, and extending to Bat- 
tersea Bridge, and will consist of concrete foundation blocks from 
the bottom upwards to the level of 3}ft. below *‘ datum,” and 
above that level of ** tipped in” concrete with granite facing. 

It is contemplated by Mr. Bazalgette that the intended level of 
foundation of the wall being but a few feet below low-water 
level will allow of its being constructed without the use of 
coffer-dams, caissons, or any expensive temporary erection for the 
purpose of excluding the tide, but that, on the contrary, the founda- 
tions may be got in by degrees at each successive period of low 
water by the use of a very limited amount of timber sheeting or 
piling, and the superstructure may be constructed as the varying 
height of tide will permit. So soon as the trench for the wall has 
been excavated to the necessary width and depth, and the bottom 
properly levelled and prepared, the first or bottom course of con- 
crete foundation blocks will be laid and bedded solidly on the 
ground with fine cement concrete, and upon these blocks others 
as required built up to the prescribed level. The bottom 
course of the facing for the wall will also consist of concrete blocks 
laid and built in as above, but to a proper slope and level 
for receiving the lowest granite facing course. The headers 
of each course to average 2ft. in length on face, but in no 
case to be less than 22in., and are not to be less than 2ft. Gin. in 
breadth on bed, and 16ft. from centre to centre, one in each 
course for every 16ft. length of wall, and midway between those 
of the alternate courses. In each course there are to be three 
stretchers between the headers, but the stretchers may vary in 
length on face, provided only that they nowhere break joint with 
the alternate courses above and below with less than 15in. lap or 
cover. The breadth on bed of the stretchers in the courses A to 
G inclusive is to be not less than 18in., and in the courses H to 
L inclusive not less than 16in., and in the chamfered course M not 
less than 25in. 

The stones in the course A to L, and in the course M also, ex- 
cepting its chamfer, are to be scabbled on the face with a chisel 
draft lin. wide, on the upper and lower edges. The vertical joints 
are not to be chisel drafted, but trimmed off if necessary to match 
after being set. The chamfered and remaining exposed surfaces of 
the course M are to be single-axed. The wall is to have a granite 
parapet, with 65 pedestals at 64ft. distances centre to centre. The 
pedestals to be each in one block, their top edges chamfered, and 
the exposed surfaces worked equal to sample. A 2in. vertical 
hole is to drilled with a rose-headed drill through 
each pedestal to receive the pipe for lamp, and at 
each pedestal a groove is in the top of the course 





for continuation of gas pipe. The general run of parapet will con- 
sist of three courses :—First, a moulded plinth with the exposed 
surfaces oneachside, worked equalto sample; secondly, a die course 
with escalpelled face and two lines of 2in. chisel drafted margin on 
each side; and thirdly, a moulded cap. No stone in the die course 
or capping to be less than 4ft. Gin. long. 1600 slate dowels, 4in. 


by 3in. by 2in., will be required for dowelli er the parts of 
the pameet, and 800 Gin, by 4in. by 4in. ite dowels for securing 
the plinth to the course below it. Sewers, &c:—It is proposed to 


construct the following 1 or ions of the northern low- 
level sewer, commencing at the point A on plan behind the exist- 
ing river wall near Chelsea Hospital, at a short distance sastward 
of the commencement of the intended river wall above described, 
and extending to the point Z on plan near to Battersea Bridge, 
that is to say, 430ft. run of brick sewer, 6ft. 9in. in diameter in 
the clear and ldin. thick ; 3400ft. run of brick sewer, 6ft. in 
diameter in the clear and 9in. thick; and 600ft. run of brick sewer, 
5ft. 9in, in diameter in the clear and 14in. thick, being together a 
length of 4430ft. run, the brickwork of which will be executed in 
Portland cement, and if executed in open cutting will be sur- 
rounded with Portland cement concrete. For the interception and 
treatment of the minor sewers and drains the junctions are to be 
made with the low-level sewer as follows:—80ft. run of sewer, 4ft. 
in height by 2ft. 8in. in width in the clear, excluding penstock 
chamber, &c., of 9in. brickwork in Portland cement, and bedded 
in Portland cement concrete, in continuation of the existing Smith- 
street sewer outlet, at the points M and N on plan; at the point M, 
a flap recess in the river wall, an iron flap and frame; also a penstock 
chamber in brickwork and penstock, poms f 30ft. run of 15in. stoneware 
pipe to connect the sewer at the penstock chamber with thelow-level 
sewer, and a cast iron removable grating in invert of chamber, 
with pit beneath, and cast iron regulating valve to inlet of pipe, 
with provision for working the valve from the chamber above 
water level. 820ft. run of sewer 4ft. in height by 2ft. 8in. in 
width in the clear exclusive of the penstock chamber, &c., but in- 
cluding in the —— the intermediate bell-mouth at P, extending 
from the river wall at O on plan to the bell-mouth, and thence 
along Cheyne-walk to the point Q on plan, so as to connect with - 
the existing sewer in Oakley-street; the new sewer will be of 9in. 
brickwork in Portland cement, and bedded in Portland cement 
concrete as above described. Also 125ft. run of sewer 4ft. by 2ft. 
8in. in the clear of 9in. brickwork as before, from the intended 
bell-mouth at the point P on plan along Queen’s-road West, to 
connect with the existing sewer in Queen-street at the point R on 


plan. 
(Zo be continued.) 








SHIPBUILDING IN GLascow.- On the 18th January, 1812, Mr. 
Henry Bell’s Comet, the first practically useful steamer in British 
waters, began plying between Glasgow and Greenock. It was a 
tiny vessel of only 3-horse power, and people thought that quite 
a feat had been accomplished when five miles an hour were made 
against a head wind ; but it was the germ from which sprang the 
fame of the Clyde, and the herald of those splendid shipping re- 
sults tabulated by the City Chamberlain in his annual reports. 
The success of the Comet was the means of making the Clyde to 
Glasgow what the Nile is to Egypt—a source of wealth and pros- 
perity almost unexampled. The city obtained the lead in steam 
navigation, and it has maintained the advantage throughout, in 
defiance of formidable competition both at home andabroad. We 
stand so firmly established, indeed, that Mr. West Watson states, 
in his last return:—“ Lf it were asked of me to express an opinion 
as to the extent of the shipbuilding upon the Clyde as com 
with that in other parts of the kingdom, my answer would pro- 
bably be (based upon public returns) that in 1870 it did not fall 
greatly short of that of all the other shipbuilding ports combined.” 
These are brave words, but the figures to support them are given 
to the world, and dare a challenge. During the year 1870 there were 
launched in all 192 new vessels, with a tonnage of 180,401. These 
were of various sizes and c’ ranging from the ponderous iron- 
clad man-of-war and magnificent three to four thousand-ton liner 
down to the smart composite sailin a“ and light and elegant 
river steamer. It is noteworthy that, for the first time since the 
records from which we quote were kept, not a single wooden vessel 
appears on the list, while only six are composite. In shipbuilding 
at least this has become a veritable “‘iron age.” A vast increase 
in the size of the vessels turned out may also be remarked. Out 
of 142 iron steamers of 145,076 tons, there are 60 of above 1000 tons 
each, or 117,119 tons in gross. The same remark holds good with 


regard to the sailing vessels. Out of 46 there are 32 possessing an 
average burden of rather over 900 tons, Six of the est steamers 


built measured together 21,333 tons, and three of the largest 
sailing ships 3599 tons. Only one man-of-war, the turret ram 
Hotspur, was turned out last year, but somehow or other the 
Government does not seem to favour the Clyde bape ee hs vm 
though their merit is readily recognised by the more sharp-wit 
mercantile world. The figures cited show that 1870 was a year of 
great prosperity, and it is pleasant to know that the present year 
promises to exhibit a marked improvement on its predecessor. On 
the 3lst December last 140 ships, of 180,175 tons—as great a 
tonnage as had been launched during the year—were either in 
process of construction or had been contracted for. These 
were divided into the following classes:—Iron steamers ranging 
from 30 up to 3000 tons, 118—169,370 tons ; iron sailing ships, 2— 
2486 tons ; composite steamer, 1—565 tons ; composite sailing ships, 
2—3000 tons ; wooden steamer, 1—10 tons ; wooden sailing yachts, 
2—58 tons; iron dredgers and hopper barges, 13—5279 tons, 
H.M. Monitor turret ship, 1—2107 tons. It is evident from this 
list of vessels building that the days of sailing vessels are 
numbered, and that the clipper is destined to give way to the 
screw as surely as the ‘‘saucy Arethusas” of the navy have been 
driven out of commission by the armoured ships which are now 
the order of the day. The opening of the Suez Canal sounded the 
knell of the East India sailing fleet; the introduction of the 
auxiliary screw principle is pom See shunting the sailing liners 
to Australia and New Zealand; and the increasing steam com- 
munication with the West Indies and America promises soon to 
perform the same service on those routes. Mr. West Watson 
considers himself justified in saying, of the Clyde Shipbuildin 
trade, that ‘‘ the present extent of business seems to be indeb 
to no exceptional or fictitious cause, but to be the result of a fair 
and legitimate demand. The causes,” he continues, ‘‘ that induce 
shipowners from so many various quarters to continue their 
marked preference for the productions of the Clyde must be based 
upon a tangible and calculable ground, for we all know that mere 
good feeling or personal preference sways men of business to only 
a remarkably moderate extent ; and a majority of those merchants 
who place their contracts here, being entire strangers, cannot 
possibly be influenced to the slightest extent by either one or 
other of these considerations. That there are potent influencing 
considerations, however, is sufficiently obvious, and that shipowners 
find that the great commercial test — and that they are 
satisfied that they obtain — the Clyde superior value for their 
money, is also sufficiently obvious, else why would they continue 
their patronage?” We have touched only on one branch of the 
shipping operations on the Clyde, but the others are equally 
thriving. The tonnage owned in Glasgow has almost doubled 
itself in ten years, and the ‘‘arrivals” in 1870 were 16,084 
vessels and 1,992,110 ca. pcre 16,085 vessels and 1,504,220 
tons in 1861, and 11,542 v and 732,527 tons in 1831. Truly, 
Henry Bell deserved the memorial which overlooks, from Bow- 
ling, the river to which his Comet brought endless prosperity and 
renown, The inscription to Wren in 3t. Paul’s says in quaint 
conceit, ‘‘ Si monumentum queeris circumspice.” It would only be 
a glance embracing the globe which could take in the monument 
to the memory of Bell. There are Clyde-built steamers on every 
> and each is a memento of “the man who showed the way, 
of the little vessel which was the precursor of steam naviga- 
tion in Britain. Glasgow Evening Citisen, 
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SIR JOHN a WILLIAM HERSCHEL, 


We are indebted to the Daily News for the following 
admirable biographical notice of one whose name can never 
die in the world of science :— 


One in a million of human lives affords the pleasant spectacle of 
a happiness beyond that of continuous prosperity (a rare experience 
in.itself), ‘the’spectacle of high intellectual and moral enjoyment, 
secured, and not impaired, by centinuous outward prosperity. Such 
a life seems to have been that of Sir John Herschel. His own 
repeated, heartfelt, and men ger assertions and descriptions of the 

vantages and pleasures of the pursuit of science show what it 
was to him to pass his life, and a long life, amidst that splendid 
scenery of the universe which is hidden from the uninstructed eye 
like spiritual delights from the carnal and selfish worldling, and 
which, like those higher affections, make earth very like heaven, 
and labour the same thing as reward. Independent in circum- 
stances, starting with a name already venerated, prepared for his 
life’s work by the best education which was attainable in his day, 
and free to shape his course at his own will, John Herschel might 
seem to have had his good things early, and to be doomed to go 
through his natural share of trouble and difficulty at a later time. 
But, to all appearance, that time never came, and his day was one 
of Midsummer brightness from the rising to the setting of his sun. 
So it appears to outside observers; and there can be no doubt of 
the leading conditions of his fife being eminently favourable. 
For the rest, the fond devotedness of his pursuit of science, the 
courteous, not to yf courtly, tone of his recognition of other 
people’s merits, and the candour with which he admitted himself 
to be outdone on particular points or mistaken in acts or opinions, 
are evidences that the interior life was calm and bright like the 
external. 

The little that is known of his ancestors is honourable. 
Abraham, Isaac and Jacob, as the representatives of three gene- 
rations were called, were sound Protestants, in days and in places 
where Protestantism was a reproach. Abraham Herschel, the 
great-great-grandfather of John, was expelled from Miihren, his 
place of residence, on account of his Protestantism. Isaac, his 
son, wasa farmer near Leipzig. Jacob, son of Isaac, declined 
agricultural pursuits, and gave expression to the family aptitude 
for music by making it his profession, by bringing up five sons to 
the same calling, and by developing musical ability in all his ten 
children. Among the five was the astronomer, Frederick William, 
who was born at Hanover in 1738, and came to England at one- 
and-twenty, a professional musician, but caring even more for 
something else than music—for metaphysics. To the end of his 
life, when he was known all over the world for his astronomical 
discoveries, his chief delight was in metaphysical study and argu- 
mentation. Perhaps we may ascribe to this taste, prevailing in 
the little household at Slough, the tendency of his scientific son to 
diverge into metaphysical criticism whenever his theme, or any 
interruption of it, afforded occasion in the course of composition. 

John Herschel was born in the well-known house at Slough, 
where strangers were by that time coming from far distant lands 
to see the wonderful machine by which great news had already 
descended out of the sky. The astronomer let nobody use his 
40ft. telescope, and he did not much like talking about it; 
but he could not prevent the world seeing the outside of it. Our 
fathers used to tell us of the wonder with which mail travellers 
used to stare, in passing, at the mechanism by which the great 
tube was moved; and in those sceptical days, before men’s minds 
were liberalised by the peace, many would have sneered, or done 
worse, but for the report of the King’s admiration of his astro- 
nomer, and pride in whathe had done. Under the shadow of that 
mysterious erection did the child—the only child of the house— 
play in his infancy; and his earliest recollections must have been 
associated with the great telescope. The discovery of Uranus had 
been announced nine years before the child’s birth, and was 
es to be an old story; but another great event had happened 
only a few months before. Herschel had put his great telescope to 
use, and was full of the wonders it had shown him. It was long 
supposed that by the use of it, and in the first moment, he 
had discovered the sixth satellite of Saturn; and Sir John Herschel 
himself believed it till a controversy in 1843 occasioned a refer- 
ence'to a private journal of his father’s, by which it appeared that 
it was the 20ft. telescope which was the instrument of the dis- 
covery. The incident was fresh, however, and it filled the dis- 
coverer with joy ; and his artless nature accepted pleasure as a 
child’s heart does. When his boy was born the little household 
was full of triumph, between the discoveries made and the com- 
pletion of the instrument by which others were to be achieved ; 
and it is not ible that such an atmosphere of science and its 
delights should not have had its effect on the intellect and sensi- 
bilities of the infant. He grew up among four elderly persons, 
three of whom at least were devoted to the same pursuits. His 
father was fifty-two at the time of his birth. His mother was a 
widow when Sir W. Herschel married her. As the marriage was 
a remarkably happy one, we may assume that the lady sympathised 
in her husband’s pursuits, or at least honoured them. The other 
two were Miss Caroline Herschel, celebrated as the discoverer of 
five comets, and a brother, who gave assistance in the observatory. 
How soon the child became aware of how the nights were 

by these students we have never heard. Perhaps he 

was unaware that while he was sleeping the night away, his father 
and aunt were awake to the utmost stretch of their faculties, he 
at the telescope, communicating with her by aset of mute signals ; 
and she in another room, noting his observations, and making 
calculations for him by lamplight, nothing moving but the pendu- 
lum and her pen, and nothing heard but the clock and an occa- 
sional movement of the ponderous machine. But the house was 
kept quiet by day, for the watchers to sleep ; and this must have 
m impressive to the child, and so must the visits of awe-struck 
strangers. Few were admitted, it is said, and none were allowed 
to use the great telescope ; but here and there one was favoured 
with an admission to the observatory, to be shown the method of 
commanding the field of search, or to be permitted (as one has 
recorded) to read small = at midnight “ by the light from the 
small star in the foot of the goat.” It is not surprising that John 
should have evidenced his love of natural philosophy before he 
left Eton. His lifelong and very conspicuous veneration for his 
father points to a happy childhood and youth under his eye. 
Comfort abounded at home, as far as money could procure it. 
The astronomer had a year from the King; his wife had a 
considerable jointure; and the sale of his improved — 
afforded a considerable income. It was from a thoroughly happy 

home that the boy went to Eton, and afterwards to Cambri 

In the course of the ly renewed argument about the 
claims and compatibilities of classical and mathematical education, 
je no sure to hear the name of John Herschel cited as a 
proof that there is nothing in a classical training to interfere with 
a man’s scientific tendencies. He had fairly entered on scientific 
studies, we are told, while yet at Eton. At Cambridge, where his 
college was St. John, he was senior wrangler and Smith’s prizeman 
in 1813, In conjunction with Lacock he constructed roix’s 
treatise on the Differential Calculus. His imagination dwelt all 
the while on that discovery of his father’s which for ten years past 
had opened a new view to the universe, and provided a broader field 
for human speculation than almost any other secret ever won from 
the unknown—the discovery of the motion of the binary stars. 
The boy was thirteen when his father announced this discovery, 
and the conception of other organised systems besides our own, 
and uent s tions on the Milky Way and the constitu- 
tion of nebulz, filled the youth’s mind so as to dictate to him the 
first occupation of his free manhood. In 1816, when his father 
was seventy-eight years old, he began to examine the double stars 
for himself, re and ing his father’s work. The old 
man delighted in his son’s prosecu’ of his and he 
him connected with a partner who was all that could be 


desired for such a work. James South, a young man of kindred 
tastes, had conceived the idea of cataloguing the double stars 
about the same time with John Herschel’ They agreed to work 
in concert, beginning in March, 1821. By January, 1824, they 
were able to report to the Royal Society the position and apparent 
distances of double and triple stars, obtained by above 10,000 
separate measurements. Their memoir was acknowledged by the 
French Academy of Sciences by its astronomical prize; and two 
years later the gold medal of our own Astronomical Society was 
voted to the students. The old father did not witness the con- 
ferring of these honours; he died in 1822, and the household was 
broken up by the removal of the brother and sister of the philo- 
sopher. Miss Herschel returned to Hanover, where she !ived to 
an extreme old age. From 1816 till 1830 the overt work of John 
Herschel was this cataloguing of stars, of which he sent lists, with 
their measurements, to the Royal and Astronomical Societies, 
from year to year. When the conception of cataloguing the stars 
first entered a human mind—which is believed to have been 
125 B.c.—it no doubt appeared a magnificent design; but what 
would have been thought of the work as it appears to us after only 
2000 years! When Hipparchus saw a bright, strange star in the 
sky, and bethought himself of making a list of the familiar stars, 
in order to observe the new one better, what would he have 
said to the prophecy that when all that were visible 
to him had been familiar for centuries, others should be reported 
and marked down in their right places by several hundreds in a 
year. The strangest thing to posterity will be that, while this 
work was going on, the diffusion of practical astronomy was so 
small that a Danish vessel arriving at Leith could not obtain in 
Edinburgh the time of day for setting its chronometers. This was 
before the visit of George IV. He allowed the Observatory which 
was built by private subscription to call itself Royal, and Govern- 
ment gave it £2000 for the purchase of instruments; but at this 
time it had no astronomer. Greenwich was the only Observatory 
supported by Government; and the half-dozen others which were 
sustained by private means were doing little with the exception of 
the Dublin one. Such was the state of our scientific world when 
the younger Herschel began his labours; and deeply and bitterly 
he felt it. He looked back to the time when the science was the 

t of the teur, and the hobby, in one form or another, 
of men of ability, who had no profession to carry off their energy, 
or one which would not answer that purpose; he imagined what it 
must have been for the philosopher to be sure of sympathy and 
support from some quarter, in % state of society which seemed to 
have passed away; and he contrasted it with the comparative 
barbarism in which we had been left by the war which isolated us 
from the rest of the world, and left our educated classes neither 
leisure nor money for philosophical recreation. Just then, we 
were learning, by a course of foreign travel and renewed inter- 
course with the Continent, what progress had been made there; 
and the effect on Herschel’s mind is recorded in a contemporary 
publication of bis in the Encyclopedia Metropolitana, There is in 
that ** Treatise on Seund” a lament as outspoken as ever came 
from Babbage himself on the decline of science in Eoglaund. “In 
England,” he said, *‘ whole branches of contivental discovery are 
unstudied, and indeed almost unknown even by name. It is in 
vain to conceal the melancholy truth, We are fast dropping be- 
hind: In mathematics we have long since drawn the rein and 
given over a hopeless race. In chemistry the case is not much 
better,” &c. Such a view impressed him particularly at this time, 
because he had been occupying himself with physical studies while 
carrying on his astronomical labours. Besides the ‘‘ Treatise on 
Sound,” he published a “* Treatise on the Theory of Light,” and 
two other works which indicate his turn of thought at that period. 
He had observed that the French savans derived great benefit from 
the simple method of periodically surveying and reporting the con- 
dition of particular departments of science, thereby ascertaining 
what was done, and acquainting the world with it, and discovering 
what was most to be desiderated in the next place, whereas in Eng- 
land no one necessarily knew what others were about, nor what had 
been achieved, nor what was most wanted. All efforts were desul- 
tory,and much real progress was clouded by uncertainty for want of 
concert and of method. Herschel evidently believed the mischief 
to be radical, lying as deep down as the very principle and method 
of philosophy. He said as much in his complaint of the decline 
of science among us. ‘* The causes,” he declared, ‘‘are at once 
obvious and deep-seated; but this is not the place to discuss 
them.” He lost no time in providing for the orderly consideration 
of the subject. In 1830 his “ Preliminary Discourse on the Study 
of Natural Philosophy” appeared in Lardner’s Cabinet Cyclo- 
pedia, and three years later another volume of his, ‘‘ A Treatise 
on Astronomy,” appeared in the same series. Some wonder was 
expressed at the time that such a man should have spent his 
precious hours on a history of astronomy, which could have been 
written by any one of a dozen inferior writers ; but there is reason 
to suppose, from some passages in the treatise, that his main 
object was to fix attention on the bad methods, or the no-methods, 
still in use in scientific inquiry, and to bear his testimony, again 
and again, to what he considered the true principle and method 
of physical research. 

His reputation as a econ a was at once and for ever staked 
on the ‘* Preliminary Discourse.” It must decide his claim to be 
stationed in the intellectual history of our nation, among the 
pete ange or to rise no higher than the savans. He reiterated 

is views, ti panied by changes, at intervals for 
twenty years afterwards, in reviews of scientific and philosophical 
works, and icularly in his well-known article in the Quarterly 
on Whewell’s “History and Philosophy of the Inductive 
Sciences.” He certainly proposed himself for judgment on the 

und of these writings, and yy in the case of the ‘* Pre- 
iminary Discourse.” Those who are old enough to remember 
intelligently the kind of sensation excited by its appearance will 
bear testimony, we believe, toa remarkable change which passed 
over the public mind when the first rapture was over; and not a 
few may have been in the way of hearing the decision of the 
highest order of readers, uttered in the sincerity of privave inter- 
course, that Herschel certainly did not understand Bacon, though 
he of course believed he did. Among the multitude of his readers 
the greater number naturally received what he had to say with 
implicit deference and fervent gratitude. Others, somewhat less 
humble, were carried away by the genial charm of the book. It 
was only a student here and there who had occasion to look into 
the great questions of what man can know, and how he is to learn 
it. that was aware that Herschel held views on both these matters 
which were wholly irreconcileable with Bacon’s. While his 
flatterers proclaimed this work as the complement of the Novum 
Organum, destined to circulate with it henceforth, and to accom- 
pany it down the stream for time for ever, better informed men 
could show that Herschel had ee his author as 
much as his noisy admirers had mistaken him. 

The first of the three portions of the “Discourse” won all 
hearts, showing forth with grace, eloquence, and a vast wealth of 
knowledge, the dignity and uses of physical science. The second 
department comprehended the general principles and method of 
scientific inquiry; and the third the specific principles of the 
different regions of science, with their relations. Here and there 
in the philosophical portions it seems as if he fully adopted 
Bacon’s standpoint ; as when he says, ‘* Dismissing, as beyond our 
reach, the inquiry into causes, we must?be content at present to 
concentrate our attention on the laws which prevail among pheno- 
mena.” And then, again, we find scattered among all his 
writings on philosophical principle and method notices of the 
necessity of > ee ce into causes, and even expressed 
condemnation of the Baconian precept which we have just quoted 
from his own ‘‘ Discourse.” He tells us that Dr. Whewell, ‘with 
equal justice and force of argument, combats that dry and un- 
satisfactory philosophy which declares /aws, not causes, to be the 
legitimate objects of human research.” (Essays, p. 246.) .The 
natural explanation of such self-contradi is, that Herschel 











shifted the meaning of the word cause, and perhaps even that of 





law; but he not only repeatedly expatiated on the nature 
claims of the various kinds of ‘*‘ causes,” but issued in conclusions 
about the two great heads of the connection of cause and effect, 
and the recognition of final causes as a proper subject and guide 
of human inquiry, which prove him to have belonged to a school 
the very opposite of that of Bacon (assuming that we have induc- 
tive philosophers enough to constitute a school). The fact appears 
to be that Herschel’s hereditary proclivity to metaphysical exer- 
cises and #ims was too strong to permit him ever to attaina 
ground altogether outside of the metaphysical region. His 
metaphysical ability was not great, as he showed in his “ Treatise 
on Astronomy,” by his divergence from his subject to attack Dr. 
Thomas Brown’s essay on ** Cause and Effect,” his criticism being 
singularly weak in the part which proposes ‘‘ consciousness ” 
as the cause of “effort.” Our readers may remember that 
passage on habitual sequence. If not, this is not the place in 
which to review it. We refer to it simply for the reason that it 
complements the testimony afforded by the ‘* Discourse ” which 
preceded it, as to the quality of Herschel’s mind in regard to 
philosophy considered as the fruition of science. In 18:0 he put 
forth a great misapprehension of Bacon’s doctrine ; in 1855 he 
spontaneously took pains to prove himself no metaphysician. 

How could it be expected that he should be? His | 
life was of a different kind. He was not the sage, wor 
solitary meditation the results of other men’s resear = 
obtain abstract conceptions to be applied to the furtier ac 






of concrete knowledge. His place was at the frontier of explora- 
tion, watching for every opportunity of extending it, and taking 
in new areas of discovery. He was, when he wrote his ** Dis- 
course,” one of the fist mathematicians in England, he had made 
discoveries in optics; he was in the front rank of experimental 


chemists, and knew all that was then known of electricity and 
galvanism ; and he had confirmed and established his father’s 
discoveries in sidereal astronomy. Such was his knowledge. His 
industry was testified by his sidereal catalogues. How should such 
a man be a speculative philosopher of any originality at least, in 
addition to all this? 
One other thing he was, however, which accounts for his 
industry taking the direction of literature. Tle was one of the 
tsof-science, ‘and his place among them is a very high one. It 
is the poet’s function to move the soul—to rouse the emotions, 
animate the affections, and inspire the imagination ; and all this 
Herschel did in almost every page which went forth from under 
his pen. He was one of the finest popularisers of science—or 
rather of scientific aims and objects—on record. LEschewing the 
pedantry of allegorical or other fanciful representation of the facts 


of nature on the one hand, and the dry literal narration which 
supposes meagreness to be clearness on the other, he gives beautiful 
pictures of nature’s doings, because nature’s doings are beautiful 


in his eyes, Most genial is the spirit of his descriptive writings, 
because his heart was in what he told. If he was not the man to 
guide the wise into hidden regions of speculation he was the most 


accomplished of hosts who ever condescended to meet “the 
common sort” at the gate, and enjoyed leading them enchanted 
through the fair scenes which he had long ago made his own. No 
one will undertake to say how great is his sharein the influence 
which has disposed two generations to find their best recreation in 
scientific pursuit, and to estimate the charms as well as the useful 
results of that order of studies, 

These publications were followed by the most distinguishin: act 
of his life. Having catalogued the stars visible from our northera 


hemisphere, he went to the southern. He took his family and 
his apparatus, and lived four years atthe Cape. Ithad fretted his 
father’s spirit that his new instruments could be used for only one 
hundred hours in a year, on an average, in our cloudy climate ; so 
that it would take eight centuries to survey the whole range of our 
hemisphere. His son resolved to try what he could get out of the 
clearer atmosphere of cur most southern colony, and there he 
settled himself for four years. The civilised world rang with ap- 
plause at this act ; but true savans felt no wonder at it. What 
are comforts and home luxuries and society to a natural philo- 
sopher in comparison with the delights of his quest? Herschel 
was doing what gratified his nature most in going into exile for 
four years—or rather, in exchanging one scene of intellectual 


activity for another; and therefore, while understanding the 
popular admiration, his best friends reserved their homage for the 
nature which prompted the act, instead of spending it on the act 


itself. But they joined in the acclamation when, after his return, 
he declined the offer of the Government to compensate him for the 
pecuniary part of his sacrifices. He went out at the beginning of 
1834, and returned in May, 1838. London received him with a 
shout of welcome, and honours fell thick upon him. The resigna- 
tion of the Duke of Sussex had vacated the office of President of 
the Royal Society at that time, and if Herschel had chosen to 
stand it is believed that he would have been elected. He was 
entertained at a great public dinner in London. He was made a 
baronet at once, and in 1839a D.C.L. of Oxford. In 1542 he was 
elected Lord Rector of Marischal College, Aberdeen. The meet- 
ing of the British Association for the Advancement of Science 


at Newcastle was particularly brilliant in 1838 from Herschel 
being <present once more, as president of one of the sub-sec- 
tions, and, in fact, the principal guest. The impression he 
made then and there on those who had not seen him before was 


different from what they had expected. The deep lines of thought 
on his face were not to be wondered at, nor the straggling grizzled 
hair, nor the absent expression of the eyes, but the restless manner, 
the shy and uneasy gestures, and the astounding humility of 
speech, took them by surprise. The latter was not even pardon- 
able from such a man on such an occasion. His section presented 
an unusually large proportion of that uncomfortable element— 
ladies, apt to disturb the proceedings by wandering from section 
to section, as led by curiosity. In front of the president sat a 
row of ladies, some whispering, others sketching under their 
mantles, and comparing their portraits of the great men before them. 
Sir John Herschel rose to speak, and the whispers and pencils 
stopped. He congratulated his scientific comrades on several 
things—on the progress of discovery, on the new facilities for 
research, on the prosperous influences under which they were now 
assembled; and finally, and (judging by his tone and gesture) most 
emphatically, on being honoured by the notice of *‘ so many of the 
fair sex” as he saw before him. Some of the ladies wished them- 
selves away, and withdrew as soon as possible; and others never 
recovered the admiration of the great man with which they had 
entered the place. But this habit of flattery was his great fault. 
It may be doubted whether it is ever found apart from either 
vanity or vicious craft. The latter, of course, bears no relation to 
Herschel; but it is impossible to suppose that a man who was 
always saying such smooth and flattering things, and abasing him- 
self so unnecessarily, was not extremely sensitive to his neighbours’ 
opinion of him. It was the great blemish in his character. It 
affected his honesty in his vocation (spontanecusly adopted) of 
critic in the great reviews, and his manners asa gentleman. Of 
course he was quizzed for it, as all great men are for their respec- 
tive foibles; and an intensely civil answer was framed for him to 
an apocryphal inquiry addressed to him just before he left the 
Cape. Our elder readers may remember the monstrous hoax put 
forth in the shape of a report to the Edinburgh Journal of Science, 
of Sir John Herschel’s discoveries inthe moon. It was sufficiently 
well done to impose on ignorant people; and a multitude of people 
who ought not to have been ignorant were completely deceived by 
it. Manysermons were preached ona text so suggestive, in the United 
States, if not in England; and Sir John Herschel was said to have re- 
ceived letters from a large number of Baptist clergymen in America, 
congratulating him on his discovery, informing him that it had 
been the occasion of much edifying pulpit improvement, and be- 
seeching him to say wheth i fforded any prospect of a 
method of conveying the Gospel to residents in the moon. The 
sym etic courtesy of the philosopher’s answer, as reported 
(no doubt by the inventors), was as amusing as any part of the 
story. Whatever may be the amount of moonshine in it, as a 
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whole, there is no doubt about the solemn and fervent belief 
it excited in the religious world of America; and there certainly 
was a good deal of serious speculation about the state of the 
moon’s inhabitants in regard to religion. 

Sir John Herschel’s smooth and politic courtesy was mainly 
caused, no doubt, by a sensibility to which we owe so much, that 
its unfavourable side may well be borne with ; and the family 
temperament may be considered answerable for such want of man- 
liness in manners, and such questionable taste in the expression 
of feelings, as were the external blemishes in the aspect of 
aman who had no need to bend his head before any fellow 
man. A remarkable illustration of his tendency to sentiment, 
dubious in point of taste, was his idolatry of his father’s great 
telescope. We have referred to a controversy about that instru- 
ment in 1843. At the meeting of the British Association at Cork 
that year Dr. Robinson paid his tribute of admiration to Lord 
Kosse’s telescope, and in the course of his remarks said that, 
however honourable the great Herschel telescope was to the 

hilosopher and to the King of that day, it must be regarded as a 
ailure, if judged by what it had effected. Sir John Herschel 
contested this assertion, fell into the great mistake of attributing 
to this instrument a discovery made with another, acknowledged 
his error, but continued his plea, and altogether left an impres- 
sion that a little less sensibility and a little more sense would 
have saved a good deal of mortification, The truth is he had so 
specially sanctified his idol on his return from the Cape 
that he could not cheerfully bear to hear it lightly 
spoken of. The consecration took place on New Year's 
Day, 1840. According to the newspaper narratives of that 
time, and also to Arago’s memoir of the elder Herschel, the cere- 
mony was this:—The tube had been fixed horizontally in the 
meridian line on piers of masonry in the area formerly occupied 
by the mechanism which directed its movements. The mirror of 
4ft. 10in., newly cleaned, was in one end, and benches were placed 
in it for the occasion, At noon precisely, Sir John Herschel, his 
wife and seven children, and some attached family servants, as- 
sembled at the old house, walked several times in procession round 
the telescope, entered it, taking their seats on the benches, as 
there was not room to stand upright, and sang a requiem, tbe 
words of which were composed for the occasion by Sir John 
Herschel. Issuing forth again they formed a circle round the 
instrument, to witness the sealing up of the tube, and then went 
home to end the day with entertaining some family friends. 

To a nature so susceptible, finding its daily work and its supreme 
delight in the study of nature, poetry must have been a vital 
atmosphere. We believe it was so, and he certainly was full of 
the elements of it. The pieces of verse which he published at the 
end of his volume of essays give no fair idea of this aspect of his 
mind. It was not through translations from Schiller, or senti- 
mental fragments on trite subjects, or experiments in hexameters, 
that he could utter worthily what was in him; nor yet in turgid 
passages of his least spontaneous writings, such as review articles, 
or eloges of contemporaries. It was when fully occupied with this 
subject, and with his highest subjects, when his soul was aglow, 
and his words came of themselves that he was truly the poet. 
When setting forth some unsuspected analogy between natural 
objects or processes; when exhibiting the relations of the high to the 
low, the vast to the minute, the remote to the near and familiar, his 
fine faculty of imagination was in its glory. When himself in the 
trans) ort of intellectual pursuit and conquest he could fire other 
hearts with his own zeal and sensibility to its rewards ; and when 
awed and charmed in the august presence of a living and moving 
universe he could speak with a ‘simplicity and godly sincerity ” 
which he lost in his lower moods. When in the higher he was 
truly the poet whose function it is to elevate and harmonise the 
strain of human thought and emotion by appeals to the affections, 
as the sage does by spiritualising the intellect. We have shown 
why Sir John Herschel cannot be regarded as a master in philo- 
sophy—because, namely, he never embraced a principle of philoso- 
phising which did or could guide him or others clearly and aright, 
or a method which could enable him and others even to discrimi- 
nate the proper from the impracticable objects of research, A man 
who declares that experience, as he uses it, lands him in dogmatic 
doctrines, and among conclusions whieh the human intellect bas 
no right to assume, cannot be a master in philosophy. But 
his race are under all but the highest obligations to 
him. He enlarged the boundaries of knowledge, and brought a 
multitude of ingenuous minds face to face with nature. He passed 
a long life in the industrious pursuit of noble objects, and showed 
forth unconsciously, in a restless age, reproached (justly or un- 
justly) with cupidity and ambition, the beauty and the happiness of 
a disinterested devotion to real knowledge—of a life full at once 
of the lofty serenity of the sage and the docile innocence of the 
child. If, as we devoutly believe, all human progress must take 
place through the advancement of science, it would be difficult to 
overrate our obligations to this devoted disciple of nature. He 
himself, except during intervals of weakness, believed this to be 
the condition of human progress; and the happiness of his life, 
passed in obedience to his prevailing faith, may be conceived, 
Many passages of his works might be read as disclosures of his own 
experience, in this animating sense. In the following, which oc- 
curs near the beginning cf his *‘Preliminary Discourse,” we are 
brought near to him in his best moments, and see the as man he 


was, 

**The character of the true philosopher is to hope all things not 
mpossible, and to believe all things not unreasonable. He who 
has seen obscurities which appeared impenetrable in physical and 
mathematical science suddenly dispelled, and the most barren and 
unpromising fields of inquiry converted, as if by inspiration, into 
rich and inexhaustible springs of knowledge and power, on a 
simple change of our point of view, or by merely bringing to bear 
on them some principle which it never occurred before to try, will 
surely be the very last to acquiesce in any dispiriting prospects of 
either the present or future destinies of mankind ; while, on the 
other hand, the boundless views of intellectual and moral, as well 
as material, relations which open on him on all hands in the 
course of these pursuits, the knowledge of the trivial place he 
occupies in the scale of creation, and the sense continually pressed 
upon him of his own weakness and incapacity to suspend or modify 
the slightest movement of the vast machinery he sees in action 
around him, must effectually convince him that humility of pre- 
tension, no less than confidence of hope, is what best becomes his 
character.” 

Sir John Herschel was President of the Astronomical Society in 
1848, when the society voted a testimonial to him for his work on 
the Southern Hemisphere. Two years later he published his 
‘*Outlines of Astronomy,” the eighth edition of which appeared 
in 1866, and in 1857 his ‘‘ Essays” from the ‘‘ Edinburgh and 
Quarterly Reviews,” with ‘‘ Addresses and other Pieces ”—a 
reprint of the most important of his scattered writings. In 1850 
he was made Master of the Mint, as Newton had been before him, 
an appointment which he held for five years. He was net made 
for office, however, and would not have complained if he had been 
unsought, as so many philosophers and literary men complain of 
being. Nature wanted him as an interpreter, and inferior men 
may serve for official life. For his part he wanted neither money 
nor official honour, and desired only to be left in peace before the 
shrine of his worship. He was allowed a long term of service 
there, and a long and honourable repose when his more active days 
were over. Belonging toa long-lived race, he was still able to 
contribute to the enlightenment of his contemporaries when he 
had passed his threescore years and ten, and even to witness and 
assist the scientific discoveries of a youngergeneration. He lived to 
be one of the retired veterans of science, satisfied with the honeur 
and respect of the whole world, and at last passing quietly away just 
as he had reached his eightieth year. He was born at Slough in 
1792, married Margaret Brodie, daughter of the Rev. Alexander 
Stewart, D.D., in 1829, and died at Collingwood, near Hawkhurst, 
onthe morning of May Jlth, We leaves three sons and eight 
daughters, 





IMPROVEMENT IN THE RIVER Suir, IRELAND.—We learn from 
the Waterford Mail that an interesting ceremony was performed 
a few days since in connection with the works which have for 
some time been in ran with a view to improve the river ap- 
proach to the city of Waterford. From the city to the sea, a dis- 
tance of fifteen miles, two impediments existed to the free navi- 
gation of the river ; one of these was caused by an extremely cir- 
cuitous course around an island—the other by a “bar” at its 
mouth where it flows into the sea. To obviate the inconvenience 
resulting from the former, a straight channel over a mile in length 
has been dredged to a breadth of 200ft., with a depth of 15ft. of 
water at low spring tides. This new channel having been com- 

leted was formally opened by the Mayor and officials of Water- 
ford on the 9th inst., and named by them the ‘‘ Queen’s Channel.” 
Although this work presented no peculiar engineering difficulties, 
yet an expenditure of much time and labour was necessary in 
order to clear away a reef of quartzose rock of about 2000 cubic 
yards, which projected into the cut, and could only be removed by 
the tedious process of under-water blasting. The new channel 
has cost £24,000, or £1000 less than the estimated sum. Mr. 
Coode, C.E., was the engineer, Messrs. Jameson and McCormick 
the contractors. We infer from the speeches made at the conven- 
tional déjediner that the Waterford authorities, having successfully 
overeome one obstacle, are now about to remove the other and 
more serious one, by forming a deep water channel through the 
asi 

THE BiIrMINGHAM GUN MAKERS’ AND INVENTORS’ CLUB.— Mr. B. 
Burton read a paper at a meeting of the Birmingham Gun 
Makers’ and Inventors’ Club, on Saturday last, upon the Martini- 
Henry rifle as compared with guns on the bolt system, and on the 
mistake made in adopting the former weapon. The following is 
an abstract of same :—From the late debate in the House of 
Commons arising out of Colonel Barttelot’s motion upon the 
Martini-Henry rifle, we may come to the conclusion that the 
above weapon is adopted for better or worse. When the Govern- 
ment appointed the Small Arms Committee I believe the latter 
set about its task with a disposition to conduct the trials fairly and 
without undue favour, But this fairness seems to have dis- 
appeared at an early stage of their proceedings, As soon as they 
committed themselves by selecting the Martini as the best of the 
arms submitted to them, so long ago as 1867, they — no longer 
to have exercised their functions judicially. They became strong 
partisans and special pleaders for the arm of their choice, and ever 
after gave the cold shoulder to every invention brought before 
them. Their whole attention appears to have been given to 

atching up and remedying the very serious defects of the 
Socomile fire-arm—defects which, being totally ignorant of the 
construction of arms, they had in the first instance very naturally 
overlooked. They found that the gun was unsafe, liable to miss 
fire, and very uncertain in its shooting, owing to the pull of the 
trigger varying from a few ounces to 25lb, These they pooh- 
poohed as minor defects, and thought they could themselves easily 
remedy them, having at their command the best gun factory in 
the world, with its skilled workmen, only too anxious to do the 
work, and to let them have all the credit of the same. But they 
should have borne in mind that if an inventor, who knows all the 
points of his own gun better than any other man, is not able to 
correct its defects, these are very likely to be irremediable, and 
inherent in the gun itself. This they soon found out to be true of 
the Martini when they set to work on it at Enfield. With all 
the resources of Woolwich and Enfield at their command, the 
committee have succeeded in remedying one evil of the gun, the 
uncertainty of fire, but, in so doing they have aggravated another. 
With all the ingenious dodges of the Enfield artisans, the pull of 
the trigger in the Martini, on which entirely depends the accurate 
shooting of the gun, is worse than in any other existing arm, and 
will ever remain so, Noris the safety of the arm now any greater. 
The report of the late committee records, in the first table it gives 
no less than four serious accidents, The same report shows that, 
even in the short time the arm as been in service, the stocks have 
become loose, and if this has taken place in hand-made guns, it is 
far more likely to occur in machined ones. A further examination 
of the report will show that the internal parts are completel: 
eaten up with rust, unless the arm is cleansed every time it is oe | 
Then there is great difficulty in putting the various parts together 
in the Martini, in which respects it contrasts more unfavourably 
with a bolt gun, which contains only about half the number of 
details. It is not every armourer-sergeant who can manipulate this 
one. A common soldier can dismount and remount a bolt gun, 
even in the field, scarcely requiring a single tool for the purpose. 
The bolt gun will use any of the usual forms and dimensions of 
cartridge. It is well known that the Martini will work well with 
the ‘*‘ Boxer” only, a cartridge which must sooner or later be given 
up, as being far inferior to the solid metal cartridge now coming 
into general use, in spite of the one-sided report of the committee, 
Even the best form of “ Boxer” cannot be conveniently used in 
the ‘* Martini,” so recourse is had to the bottle-shaped, which not 
only weakens the barrel where strength is most wanted, but which 
must also increase the strain in the gun, add to therecoil, and injure 
the shooting ; all experiments notwithstanding, which, with the 
committee, appear to have but one object—to support foregone 
conclusions. Then, in facility of manufacture, the bolt gun has 
immensely the advantage. The 200 ‘‘ Martinis” made at Enfield 
cost nearly £15 each; the same number of bolt guns, of new 
pattern, can be made, and have been made, in Birmingham for £3 
each. This tellsits ownstory. Of courseit is not meant to assert 
that this large disproportion will always exist, but there will 
always be a large margin in favour of the bolt gun, and when it 
cames to 1,000,000 stand of arms (the number required for the 
British army) a difference in cost of £1 per arm only will make a 
tolerable figure. But this is not the worst. In case of emergency, 
the one gun can be made in any common machine shop, the 
“Martini” can only be made by the most skilled gunmakers, 
requiring special plant and tools, and most careful adjustment of 
parts. The Chassepot is a comparatively easy gun to make, and 
yet the French were put to their wits’ end to get a supply of them 
during the late war, and before 300,000 Martinis could be turned 
out this country might be overrun from one end to the other. I 
might go on to show that there are several bolt guns now made 
that have all the advantages and none of the faults of the Martini, 
but this would necessitate the mention of particular guns, which 
might be thought invidious. Some of these may be known to the 
late committee, many are assuredly not, for what can they know 
of the hundreds of breech-loaders that have been invented during 
the last four years. Have they ever given them achance? It is 
true that a few individuals have submitted arms during that 
period, notably those who had friends in the committee or influence 
elsewhere, But I assert, with a tolerable amount of knowledge of 
inventors and inventions, that there are scores of arms which have 
never come under the eye of the committee or the Government, 
all of which are of newer date than the virtual adoption of the 
Martini, and many of which I know to be better arms. If the 
needlessly-hurried adoption of the Martini in this conntry is not 
to be attended with disastrous results, it will not be from any 
wisdom on the part of the Government, who, to save themselves 
the bore of a little worry and controversy, are about to ignore all 
the inventions of the last four years. An animated discussion 
took place on the paper, some of the members considered that the 
writer had over-estimated some of the defects of the Martini arm, 
pectiniene the defective stocking, which, it was thought, might 

remedied ; but it was agreed, on all hands, that the bad and 

uncertain pull of the trigger was a defect inseparably 
with the principle, which it was not within the resources of the 
gunmaker’s art to overcome. The liability of all the internal 
parts, with the exception, perhaps, of the spring and striker, 
which are, to some extent protected by the block, to be eaten 
away, and finally rendered unserviceable by rust, was also remarked 
upon, as they are exposed to any gas escaping from the cap, or 
cartridge, to a damp atmosphere, and even to rain eben, oven 
the Birmingham Daily Gazette. 
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1. Joun BarractoucsH Fett, Sparke Bridge, near Ulverstone, Lancashire, 


“ Improvements in locomotive engines for narrow gauge railways.”-— 
2nd January, 1871. 

$41. CHARLES Fysue Roperts, Gloucester-terrace, London, “ Improve- 
ments in lifeboats.”—9th February, 1871. 

663. Joan Dykes, Glasgow, Lanarkshire, N.B., ‘Improvements in the 
——— of ships, and in the apparatus or means empluyed there- 

‘or "—13th March, 1871. 

855. FREDERICK Hunp and Ruporn Hunp, Ebury-street, London, “‘ Im- 
provements in piano-fortes.”—30th March, 1871. 

877. Hami_ton Eta Tow.e, Newgate-street, London, “‘ Improvements in 
turning and grinding hinery for producing true surfaces upon 
metal rollers and other circular objects.”—Partly a communication 
from J. Morton Poole, Wilmington, Delaware, U.8.— 1st April, 1871. 

893. Joun Row ey and James Humpnrey, Leeds, Yorkshire, ‘‘ Improved 
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923. WitttamM Rippett, Crosby Hall-chambers, Bishopsgate-street, 
London, “‘ Improved noe ag and apparatus for disintegrating, soften- 
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therefrom, which invention is chiefly designed for manufacturing such 
fibres into paper pulp.”—6th April, 1871. 

924. CHARLES WynpHAM, Southover Grange, near Lewes, Sussex, “ Im- 
provements in bicycles.” 

937. Danie. MILLs, Albert-road, Aston, Birminghim, ‘Improvement in 
machinery for sewing the welts and soles upon boots and shoes, and in 
the preparation of the soles to be sewn by such machinery.”—Partl 7 
communication from Charles Goodyear, jun., New York, U.S.— 
April, 1871. 

945. Henry Wattace Doveton Duntop, Dublin, Ireland, “A new 
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entries in alphabetical or dictionary or other order.”— .\*k April, 1871 

952. Henry Cartwricut, The Dean, Broseley, Salop, ‘‘ .1:.provements i 
ploughs.”—11th April, 1871. 

1022. Davip Henry Savt, Ironmonger-row, St. Luke's, London, “Im 
rovements in bottles or receptacles, and stoppers for the sume, for 
folding and delivering gum and other liquids or solutions.”—18th 
April, 1871. 

1037. ALTHAM PILLING and ARTHUR Nussey, Leeds, Yorkshire, ‘‘ Improve- 
ments in sewing machines.” 

1039. CHaRLEs Tysoeg, Salford, Lancashire, ‘‘ Improvements in apparatus 
for gassing yarns or threads of cotton, silk, wool, and other fibrous 
materials.” 

1043. Epwarp Fre.p, Chandos-chambers, Adelphi, Westminster, and 
Lewis Otrick, Leadenhall-street, London, *‘ Improvements in safety 
valves.” —20th April, 1871. 

1047. Ratpa Eaton and Bensamin DunkeRey, Stockport, Cheshire, 
Mh. anes in machinery or apparatus for stretching felt hat 

ies.” 

1049. Wittram Witttams Box, Crayford, Kent, ‘‘ Improvements in appa- 
ratus used in the manufacture of gas.” 

1053. Witt1am Newton Cox, Trafalgar-place, Ashley-road, Bristol, “ Im- 
provements in apparatus for heating, feeding, and measuring water 

supplied to steam boilers,” 

1055. Ernst KortTiNG, Vienna, Austria, ‘‘ Improvements in apparatus for 
feeding steam boilers.” 

1057. THomas SHAKESPEAR and GEonGE ILLsTON, Birmingham, ‘‘ Improve- 
ments in sewing machines.”—21st April, 1871. 

1061. BENJAMIN SAGAR and Tuomas Ricumonp, Burnley, Lancashire, 
* Certain improvements in washing machines.” 

1063. Henry Asuton, Birkenhead, Cheshire, ‘‘ Improvements in steam 
boilers.” 
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treating and applying manganese compounds, and in applying appa- 
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for.”—A communication from Fredrik | ohman, Fahlun, Sweden.—24th 
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1089. ALFRED ZawapskI, Great College-s treet, Camden Town, London, 
“Improvements in coupling the octas es of organs, pianofortes, and 
such like keyed musical instruments.” . 

1093. CaLeB Norris and Joun Seep, Farin ston, near Preston, Lancashire, 
“Improvements in mules for spinning ud doubling cotton and other 
fibrous materials.”—25th April, 1871. 

1097, JEAN Marie Drovyer, Chapel-place Cavendish-square, London, 
“An improved circular and continual 1 incer applicable for meat, 
vegetables, and other articles.” 





1099. ALFRED GRAINGER, Camberwell, Sun “Improvements in 
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the separation of silver and other metals from co, per ores.” 
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rubbers or rubbing belts for the condensers of carding engines.” 

1120. Cuartes Epwarp Bett and Jonn Henry Bevt, Huddersfield, York- 
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materials are made to serve as substitutes for lithographic stones.”— 
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1132. Hersert WitLiam Hart, Victoria-street, Westminster, “‘ Improve- 
ments in hats, caps, and coverings for the head.” 

1138. Joun Smits, Lincoln’s-inn-fields, London, “Improvements in 
locomotive ordnance batteries for land service.” 

1140. Henry Epwarp Mines, Cheltenham, Gloucestershire, “ Improve- 
ments in lighting and heating, and in apparatus employed therefor.” 
1142. Samvet Corsetr, Wellington, Salop, ‘‘ Improvements in ploughs.” 
1144. Frreprich Von Martini, Sidney-street, Brompton, Middlesex, 
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Clerkenwell, London, ‘ Improvements in the wheels of vehicles to run 
on common , and in axle-boxes.” 

1170. Putmuir Kearney Macorecor Skxrxner, Newport, Isle of Wight, 
Ranapsitve, “Improved means or apparatus for steering ships or 
vesse: 


1172. Taomas Truscott, Liverpool, “‘ Improvements in pumps for sup- 
plying air to submarine divers.” 
1174. WILLIAM ANseuL, Birmingham, “ Improvements in breech-loading 
arms.” 
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1178. Joun Henry ‘ounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in lamp burners. —A communication from Rufus Spaulding Merrill, 
Boston, Suffolk, Massachusetts, U.S. 
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1188. WittiamM Wart, Wimpole-street, London, ‘‘ Improvements in 
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1201. Witt1am Ropert Lake, Southampton-buildings, London, “ Im- 
provements in sewing hi om A ication from William 
Gould Beckwith, Newark, New Jersey, U.S.—ird May, 1871. 
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1515. Wiii1aM Seck, Richmond-terrace, Clapham-road, Surrey, ‘‘ Hulling 
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1522. Streuen Mouton, Bradford, Wilts, “Treating vulcanised or cured 
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levels.”—30th May, 1868. 
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London, “ Alum, &c.”—lst June, 1868, 

1864. GrorGe Fixnecan, Upper Abbey-street, Dublin, ‘ Band-saw 
machines,”—6th June, 1868. 

1610. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Lamps.”— 
16th May, 1868. 

1781. Ropert Lutuy, Bolton, Lancashire, ‘‘ Hydrostatic presses, &0.”— 
30th May, 1868. 

1555. Guorce Drxoy, Canonbury, Islington, London, ‘‘ Upholsterers’ 
fringes, &c.”—13th May, 1868. 

1572, Winttram =Gapp, Nottingham, and 
**Looms for weaving.”—14th May, 1868. 
1736. Bernet Burton, Brooklyn, New York, U.S., ‘‘ Breech-loading fire- 

arms and cartridges.”—26th May, 1868. 


Patents on which the Stamp Duty of £100 has been Paia- 


1194. Joseru Booru, Joun Boor, and Jeremtan Bootn, Rodley, Leeds, 
Yorkshire, ‘‘ Guy cranes, &c.”—11th May, 1864. 

1294. Witt1aM Ctark, Chancery-lane, London, ‘ Festooned edging, &c.” 
—24th May, 1864. 


Notices of Intention to Proceed with Patents. 


1. Joun Barractovcn Fert, Sparke Bridge, near Ulverstone, ‘‘ Loco- 
motive engines for narrow gauge railways,” 

8. Epwarp Joun CowLinc Wetcn, Eden-street, Hampstcad-road, 
London, “ Electric inicators,”—2nd January, 1871. 

9. Thomas BLancnett, Upper George-street, Marylebone, London, 
“* Indicating apparatus for railway and tramway carriages, &c.” 

0, Speene ARTHUR FERNLEY, Stockport, ‘‘ Steam boilers.”—3rd January, 

19. J oun BELLAMy Payne, Chard, ‘‘ Twines and cords, &c.”—4th January, 











Joun Moore, Manchester, 





. 


1 71, 

82. Epwarp THomas Hucues, Chancery-lane, London, “‘ Repeating fire- 
arms.”—A communivation from Oliver Fisher Winchester. 

83. Epwarp THomas Huones, Chancery-lane, London, ‘Plumbago 

jaa communication from Hubert Root Ives.—6th January, 


871. 

41, Epenezer Hawi, Shrewsbury Works, Sheffield, ‘‘ Expanding or con- 
tracting, forming, and shaping ductile or malleable metals, &c.”—7th 
January, 1871. 

57. Jutes Bexicarp, Salford, and Witiiam Dircsrie.p, Blackburn! 
* Looms for weaving.”—10th January, 1871. 

73. Moses Hate, Dudley, “ Carriage axles.” 

79. Harttey Kenyon, Manchester, and IskagL SwinDELLs, Warrington, 
“ Sulphureous, sulphuric, and hydrochloric acids, &c.” 

87. ALYRED WILLMER Pocock, Pimlico, Loadon, ‘‘ Mortice locks, &c.”— 
12th Januery, 1871. 

92. Joun Eviot Hopcxrm, Liverpool, and Epwarp Brasier, New Cross, 
8 “Breaking, scutching, and cl flax, hemp, &c.” 

Preston, Jonn THEODORE PRESTIGE, Epwin JAMES 

Preston, and WILLIAM ALFRED Presnior, High-street, ‘ord, 

= ashes from ships or vessels below their water line.”—13th 


we wen 1871. 
- WILLIAM ARCHER, Lea Marston, Minworth, near Birmingham, “Two- 
heel ”—14th January, 1871. f 


arsden, ‘‘ Condenser carding engines.”—16ti 


, g, 
96. FREDERICK PHILIP 


Ww. 
110. Josern WTHER, M 





190. Bensamin Josepn B. Mr South ton-buildi London. 
“Boots and shoes.”—A Seteiwunioabion from Philip Schwartz.—25th 
260. Tuomas James Sscrrs Fleet-street, Mitraill 
< “ leuses or 
multiple guns.”—A communication from Lewis Wells Broadwell.—31s¢ 


969. "Aurnen Vi N 
, ALFRED Vincent Newton, Chancery-lane, London, “ Lozenges.”— 
A communication from William Hessin.~—2nd February, 1871. . 





351. Cuartes Baty, Gray’s-inn, London, “ Dewdorising, disinfecting, 
and converting into supcrior manure sewage and other fecal matters.” 
—A communication from Henry Headley Parish.—l0th February, 1871. 

369. Jean Francois Pirovet, Nottingham, “Separating the pulp from 
the textile fibre of the abaca, &c.”—l4th February, 1871. 

380. Tuomas James Situ, Fleet-street, London, “ Multiple gun car- 
riages.”— A communication from Lewis Wells Broadwell. — 15th 
February, 1871. 

393. JoserH Map, Cheapside, London,“ Amusing children and invalids.” 
—l6th February, 1871. 

428, Wittiam Epwarp Newron, Chancery-lane, London, “ Penholders.”—- 
A communication from Alfred Merriweather George.—l7th February, 
1871. 

510. Freperick Artaur P.cet, Seymour-chambers, Adelphi, London, 
“ Malleable cast iron.”—25th February, 1871. 

597. Geoxce Berwick, Sunderland, ‘‘ Preserving metallic and wooden 
surfaces.”—6th March, 1871. 

607. ALEXANDER WiLL1AmM Gittman, Wimbledon Park-road, Wandsworth, 
and SamMvet Spexcer, Dover-road, Southwark, Surrey, “ Preserving 
beer, &c.”—7(i March, 1871. 

798. Davip WALKER and Lawrence Roprnson, Manchester, “ Stillages 
for baling purposes.”—24th March, 1871 

830. JAMES STANILAND Srocks and Bensamin Stocks, Buslingthorpe, 
“ Staking and grounding leather.”—28th March, 1871. 

877. Hamtton Era Tow e, Newgate-street, London, “ Producing true 
sufaces upon metal rollers, &c.”—Partly a communication from J. 
Morton Poole.—1st April, 1871. 

878. Martin Curistorrers, Hanover, Prussia, “ Knitting machines.” — 
3rd April, 1871. 

923. WittiaM = Rippett, Crosby Hall-chambers, Bishopsgate-street, 
London, “ Disintegrating, softening, washing, and bleaching wood, 
&ec.”—6th April, 1871. 

937. Dante. Mixis, Albert-road, Aston, Birmingham, “ Boots and 
shoes.”—Partly a communication from Charles Goodyear.—8th April, 


1871. 
952. Hexsry Cartwricnt, The Dean, Broseley ‘ Ploughs.”—11th April, 
1871. 


967. Wittiam Nicnors, Old Victoria Foundry, Leeds, and WituaM 
Snort Batiey, Park Gate, near Rotherham, “‘ Making and pressing 
bricks, tiles, &c.”—12th April, 1871. 

1077. James WILLIAM Dosce, Tavistock, “‘ Utilising the products obtained 


during the extracting of silver, lead, copper, and other metals from | 


their ores.”— 24th April, 1871. 

1094. Epwarp Butt, Porthcurno, near Penzance, “ Electric telegraph 
apparatus,”—25th April, 1871. 

1099. ALFreD Grarncer, Camberwell, Surrey, *‘ Organs.” 

1100. Oates InGuaM and ILtincworta Burrerrie cp, Bradford, “ Finish- 
ing textile fabrics.” —26th April, 1871. 

1107. Wittiam Ropert Lake, Southampton-buildings, London, ‘‘ Joiners’ 
clamps.”—A communication from William Henry Goodchild.—27th 
April, 1871. 

1126. Ricnarp Keeyit, Overcourt Farm, North Bradley, “ Milking 
cows.” 

1134. James Emmott, Farsley, near Leeds, “‘ Preparing wool for combing. 
—:8th April, 1871. 

1150. SAMUEL ALFRED VARLEY, Roman-road, Holloway, London, “‘ Electric 
telegraph apparatus.”—29th April. 1871. 

1178. Jonn Henry Jonson, Lincoln’s-inn-ficlds London, ‘‘ Improvements 
in lamp burners.”—A communication from Rufus Spaulding Merrill.— 
2nd May, 1371. 

1201. Witi1am Rosert Lake, Southampton-buildings, London, ‘‘ Sewing 
machines.”—A communication from William Gould Beckwith.—3rd 
May, 1871. 

1212, Josern INGALL Barner, Sheflield, “‘ Bending metals, and bending 
or forming clips for rail joints, &c.”—A communication from John 
Forbes.—5ti May, 1871. 

1255. Stmtman Boyp ALLEN, Massachusetts, U.S., “Steam engine 
governors."—A communication from Reuben Kidder Huntoon.—9th 
May, 1871. 


All persons having an interest in opposing any one of such applicaticns 
should Jeave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen days of its 
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List of Specifications published during the Week ending 
13th May, 1871. 
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2428, Sd.; 2438, 10d.; 2479, Sd.; 2502, 10d.; 2512, Sd.; 2529, 1s. 4d.; 2530, 
2538, 6d.; 


8d.; 2532, 10d.; 25410, 
2550, 1s. 2d.; 
2569, 1s. 6d 7 
2504, Sd; 2595, Is. 4d.; 


Is.; 2542, 10d.; 2543, 8d.; 2549, 8d; 
7, 1s. 6d.; 2561, Sd.; 2563, 1s. 6d.; 2566, 10d.; 
; 2581, 10d.; 2585, 6d.; 2586, 1s. 6d.; 2588, 10d.; 

, 10d.; 19, Sd.; 2600, Sd.; 2608, Is. tid.; 















2610, 10d.; 2616, 10d.; 2620, 8d.; 
2621, Ils. 4d.; 2622 2628, 1s.; 2630, 10d.; 2¢ 
td.; 2635, 4d.; 2639, G 1, 4d.; 2617, 4d.; 2649, 4d.; 2650, 
8d.; 2654, 4d ; 2656, 4d.; 2661, 44.; 2, Gd.; 2664, 4d.; 2665, 4d.; 2667, 
4d.; 2669, 4d.; 2845, Sd.; 9193, Sd.; 235, 6d ; 294, Gd; 352, Sd; 362, bd. 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-oflice, South- 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tue EnGtNeer, at the ojice of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2802. J.C. Bravsnaw, Thrapaston, “* Multitubular steam boiler 
25th October, 1870. 

This consists in bringing forward the cylindrical part of the beiler 
containing the boiler tubes, so as to expose a part of its outer cylindrical 
surface to the direct action of the fire-box, instead of having it outside the 
fire-box as in the present system. The ends of the boiler tubes which 
terminate in the fire-box pass through a plate of the same circumference 
as the boiler. This plate serves for their support, and has a provision for 
the passage of the flames and heat as usual.—Not proceeded with. 

28:8. J. 8. Crostanp, Manchester, * Steam boilers.”—Dated 27th October, 
70. 


"Dated 


This invention consists in a combination of two or more cylindrical 
boilers placed one over the other, and connected by conical water tubes, 
the fire being placed under the upper boiler, and the feed water entering 
in at the Jower boiler, and to the combination of a cylindrical boiler, aud 
descending conical water tubes, the lower ends of which are connected 
together by a pipe through which the feed water enters, also in combining 
central tubes with such conical connecting or descending tubes to form a 
partition between the ascending and descending currents, and thereby 
causing a more perfect circulation of the fluids. 

2821. R. Lees, Hyde, *‘ Low-water alarms.” —Dated 27th October, 1870. 

This consists of a suitably formed steam whistle, which is mounted on 
the upper or outer end of a pipe or standard, the lower or inner end of 
which dips into or is in communication with the water in the steam 
boiler so that the water can enter and fill or nearly fill the pipe. The 
passage communicating with the whistle is closed by a piece of gutta- 
percha. The apparatus is so fitted tbat so long as the water is not 
dangerously low the water will remain in the pipe, and there being no 
cireulation of water the water will not be sufficiently hot to melt the 
gutta-percha, but on the water level in the boiler falling below the 
entrance into the pipe, steam will enter and take the place of the water, 
gy mage mes being thereby melted or softened, whereby the passage 
to aforesaid steam whistle will be opened and un alarm will be 
sounded.— Wot proceeded with. 

2836. E. Fretp and E. M. Merryweatuer, London, ‘ Sleam Jire-engines.” 
—Dated 27th October, 1870. 

This consista, First, in supplying air under pressure to the air vessels 
of portable steam fire-engines. “econdly, in the use and employment for 
portable steam fineengine purposes of engines working on the principle 
of the oelipile. 





Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

ses 8S. Bucktanp, Gloucester, “‘ Permanent way.”—-Dated 25th October, 

rs 


The inventor constructs a chair somewhat similar to those at present 
used for ordinary wood keys, but having the inner face thereof formed 
concave, or vice versa ; it may be formed convex so as to serveas a fulcrum 
in which or upon which the of one of the cams or “‘ rolling wedges” 

, or have a certain amount of lateral 
* play ” to allow of the end of the cam or “ rolling wedge” being 
driven or forced in between the rail of the permanent way and the 
fulcrum in which or upon which the cam works, 








| 








2805. E. Care, Woburn, U.S., “* Horseshoes.”—Dated 25th October, 1870. 

This consists in making horseshoes of angle iron or steel, and grooving 
them on their wearing surface midway between the heel and tve of the 
shoe, to reduce the wearing surface of the shoe between these parts, and 
make the shoe wear more uniformly level at these purts. Secondly, in 
Sars horseshoes with thin upper plates and grooved cuntinuous 
* calks.” 

2817. J. Apams and G. H. Greexwoon, “‘ Horseshoes.”--Dated 26th October, 
1870. 

Horseshoes constructed in accordance with this invention are formed 
with a continuous ridge underneath the outer edge or crust of the 
hoof. The continuous ridge is curved, tapered, or otherwise reduced 
in sectional form down to the inner edge of the shoe, except at 
the front and back ends, or at intervals around the shoe where enlarged 
wearing surfaces are furmed. Perforated recesses are formed in or at the 
back of the ridge through which the nails are driven, the recess being so 
formed as to admit of the nail being driven in the direction desired, and 
also serving to protect the heads of the nails from contact with the 
ground until the ridge or wearing surface of the shoe is considerably 
worn down; the ridge or wearing surface of horseshoes constructed 
according to these improvements in combination with the form of the 
recess for receiving the heads of the nails afford advantageous foothold 
to horses shod therewith. The ridge or wearing surface of the shoe dues 
not extend to the extreme back ends, but curves and tapers off to the 
surfaces upon which the hoof rests. 

2855. J. Roperts,. Seaford, “ Bridges.”—Dated 31st October, 1870. 

This consists in constructing bridges, viaducts, roofs, and floorings, by 
means of metallic ropes or cables made of Bessemer’ steel or other 
homogeneous strands of wire, proof to a required strain, connected to- 
gether in a longitudinal bundle by a selvage into one compact rope. 
These ropes are to be laid upon a temporary staging or flooring between 
any two points of their attachment to suitable fastenings, each in a right 
line, the staging or flooring supporting them ina true level and recti- 
linear line until their ends are firmly secured to the fastenings. The 
ends of these ropes are to be swelled by cones of iron inserted into the 
middle of the strands, guarded by shrunk rings or wire so that 
each strand comes in contact with the surface of the swell of the cone. 
After passing over the cone the strands are clipped by another shrunk 
ring and the ends secured as a wall knut or otherwise, so as to insure a 
fastening equal to the full strength of the rope. These ends are then 
connected by powerful screw couplings to land ties on either shore er 
extremity. These may consist of cylinders, to which access is afforded by 
a manhole so that the cables may be adjusted. When the superstiucture 
which these ropes is intended to support and carry is completed, the 
platform, staging, or centreing is to be removed, leaving the ropes sup- 
ported by the attachments at either end. 

23860. J. C. Happan, Brixton, “‘ Permanent way.”—Dated 29th October, 1870. 

This consists, First, in constructing street railway carriages and strect 
railways so as to be of the same or of nearly the same width externally, 
the sides of the carriages being flush with or not projecting beyond the 
face of the wheels, whereby the rails themselves may indicate the space 
or width in the street which the carriage will occupy. Secondly, in con- 
structing the carriages with two lines or series of separate seats, the two 
lines or series being one on each side of a longitudinal central passage, and 
arranged to face longitudinally, that is towards the ends or one of them. 
Thirdly, in constructing the carriages with only onc line orseries of seats 
arranged to face cross-ways, some in one and seme in the opposite 
direction, or all in one direction. Fourthly, in constructing the carriages 
with one line or series of internal seats, or a continuous internal bench or 
seat, arranged to face in direction cross-ways with a second or external 
line, or external continuous bench or seat also facing cross-ways but in 
the opposite direction, and so that the covering over the headway for the 
inside passengers may form the bench or seat for the outside passengers. 
2829. R. Vose, New York, U.S., “ Railway cai springs.”—Dated 2th 

October, 1870 

This consists, First, in the use of longitudinally indented grooved or 
channelled metallic reds formed into spiral or helical springs; Secondly, 
the use of a metallic bar varying in width and thickness either from end 
toend or from the centre to the ends when coiled into a helical spring; 
and Thirdly, the combination of a column of india -rubber with the interivr 
of a spiral metal spring when the rubber and the metal are connected 
together along the entire length of the metallic coil. 

“ Pulley block bushes."—Dated 31st October, 


-lage 


23868. J. Brooks, Glasyor, 
i870. 

This consists in so arranging the parts of the bush that the anti-friction 
rollers areefliciently supported. The bush is made in two principal parts, 
namely, the lower or inner portion, which is furmed with a circularrecessa 
te receive the anti-friction rollers, and an upper or outer part or cover 
which is secured to the lower or inner part by screws orrivets. The anti- 
friction rollers themselves are formed with a journal or gudgeon at each 
end, and the inner recess of the block situated between the lower or ioner 
part, and the upper or outer part and cover has at both sides a recess 
formed therein *T sufticiont width ani depth to receive the journals or 
gudgeons, and these annular recesses or greeves constitute the bearings 
in which the several anti-friction rollers revolve.—Not proceeded with. 





Class 3,—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2810. J. J. Lunpy, Leith, “‘ Lubricating wool.”—Dated 25th October, 1870. 
This consists, First, in the manufacture and use of a mixture or emul- 

sion made by adding Gallipoli or olive oil, or recovered wool oil, or other 
suitable oil or oils, to a solution of caustic alkali, suda ash, or potash, 
or one or more of them in water, and incorporating the same therewith ; 
and, Secondly, to the employment, separately or in conjunction with the 
before-mentioned or other lubricants, of solutions of such salt, salts, or 
compounds as shall possess the power of preventing or arresting the 
effects of fire, arising either from spontaneous combustion or otherwise. 
Thirdly, the invention relates to the employment, separately or in con- 
junction with, or the application before or after the before-mentioned 
compound emulsion, of a sulution of such salt, salts, or compounds as 
have the power of arresting or preventing the injurious effects of fire 
arising cither from spontaneous combustion or otherwise, as, for ex- 
unple tungstate of soda, or other suitable tungstate, phosphate of soda, or 
other suitable phosphate, chloride of magnesium, or other deliquescent 
salt, or a solution of one or more of them, or of any other fire-arresting 
salt. or salt compounds, separately or combined, with which the matc- 
rials under treatment may be sprinkled, tempered, or moistened. 

2814. W. Bywater and J. Suaw, Hunslet, “ Treating fbrous materials,”— 

Dated 2th October, 1870. 

This consists in drawing, spinning, and twisting flax, tow, wool, 
worsted, silk, cotton, China grass or other fibrous substances by con- 
tinuous and simultaneous draft and twist of the fibres, accomplished by 
means of porcupines, rollers, cards, or gills, with or withuvut pressing or 
revolving or moving surfaces. The porcupines, rollers, cards, or gills, 
pressing or other revolving or moving surfaces employed are covered 
with cards, combs, gills, or with filleting set with pins or teeth of the 
length or pitch required for the fibrous substance under operation, and 
simultaneously twisted citber with rollers, tweedlers, spindles, or plyers. 
The porcupines, rollers, cards, or gills, pressing, or otber revolving or 
moving surfaces employed, may be placed before or behind the holding 
or drawing rollers, if such are used, or before or behind revolving rollers, 
tweedlers, spindles, or plyers, if such are used, such rollers, tweedlers, 
spindles, or plyers being used for putting in the twist, and at the same 
time drawing the sliver or roving of flax, tow, wool, worsted, silk, cotton, 
China grass or other fibrous substances in a thread or yarn varying in 
thickness as required. 

2827. R. Buewrrt, Stockport, *‘ Calendering rollers.” 

1870. 

Upon a suitable axle or shaft the inventor places two cast iron end 
plates of an octagonal, circular, or other form, the inner sides of the plates 
being provided with ribs or projections, and having square or other 
formed perforations or recesses between the same. The ends of the lags 
of wood are so formed with grooves opposite to the 1ibs or projections on 
the end plates, and with projections opposite to the perforations or re- 
cesses of the same, that they fit and lead into each other, and thus hold 
the lags firmly in their places. They may be further secured by belts or 
panies yo et through the end plates into the ends of the lags, and the 
two end plates are secured ther by long bolts or tension rods passing 
through them from end to end of the bow! or roller inside the lags. The 
sides of the lags are bevelled slightly inwards towards the centre of the 
axle, so that they fit perfectly together, and the bowl or roller when thus 
constructed and turned in a lathe to the required diameter is ready for 
use. 

2837. W. Gapp and J. Moore, Manchester, “ Small ware looms.”—Dated 

28th October, 1870. 

This consists in so arranging the mechanism of small ware looms that 
the sley moves in a — instead of a horizontal direction, that is to 
say, the chord of the arc described by the movement of the sley is inclined 
to a horizontal line. 

2840. A. H. Harr, London, ‘Cotton reels.”—Dated 28th October, 1870. 

This consists, in the addition to cotton reels, of an appliance for readily 
dividing or separating the cotton as wound off. The appliance consists 
of a disc or plate of steel provide with a tang or projection, by means of 
which it may be attached to reels for holding cotton or to work stands 
or boxes nn | by ladies. The dise or plate may be made of any desired 
size or shape, and is censtracted with one or more cutting edges for the 
purpose of dividing or cutting the cotton which it is,desired_to separate. 


"Dated 27th October, 
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When the apparatus is applied to the reels the tang or projection is in- 
serted in the hole or aperture in the centre of the reel.—Not proceeded 
with. 


2854. J. Ropertsuaw, Halifax, *‘ Combing wool.”—Dated 29th October, 
1870. 


LAS 

The object is the combing and clearing the short staple. This is effected 
by means of a disc rotated by gearing driven from the shaft of the 
machine. Secured to the disc are a number of studs in which are gills 
or combs, the points of which form an arc near the same radius as the 
circular comb, and near to which they work. As the disc revolves the 
gills on the sheds thereof pass through and gill or comb the short fibre 
protruding from the circular comb or circular revolving brush, removes 
any fibre attached to the gili on the studs, and in turn the fibre is re- 
moved from the brush by gills on a hvrizontal bar or Jever placed over 
the brush, the bristles of which pass through or amongst the gills on the 
bar or lever. The short fibre is thus combed, and the projecting ends 
ren directed to the apron or belt of the drawing-off rollers by means of a 

aun. 
2858. Hawkins and CuerDALe, Preston, “ Spinning mules.”—Dated 31st 
October, 1870. 

This object is to make or build a cop, so as to prevent its coming 
asunder in am | part during its use in the shuttle in weaving. The inven- 
tors wrap in building twice at one stretch, thereby crossing the yarn 
alternately. They substitute for the ordinary building rail a rail in two 
lengtus with a junction tongue in the centre giving an equal rise to both. 
pie Dye shapers in the middle and at both ends of such ratls.—Not pro- 
ceeded with. 

2862. E. P. Terre, Ohio, U.S., ‘ Looms.” —Dated 31st October, 1870. 

This consists in self-supporting pickers which always maintain an up- 
right position without any aid cae a picker, staff, or rod above, and 
which are operated in the shuttle boxes by means of springs, levers, and 
other suitable devices; Secondly, in grooved cylinders, through which 
motion is imparted by means of levers to the pickers, and which are so 
constructed that the operation of the parts of the loom will continue 
without interruption while these cylinders are revolved in both direc- 
tiuns. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, cc. 
2847. R. Hornsby and J. E. Puiruirs, Granthom, “ Ploughs.” —Dated 20th 
October, 1870. 

In constructing double-furrow ploughs the inventors fix the leading 
plough upon a straight beam, to which the handles on stilts of the plough 
are attached, and upon one of the handles or stilts, which incline away 
from the beam, they fix the binder plough in such manner that it can be 
moved ulong it, and the distance between the lines of work of the two 
ploughs is adjusted as required. The inventors employ screw clips at 
the front and back of the Seay in order to clamp it tightly to the beam 
or to the stilt. The body in each case has projections upon it at the place 
where the hinder clip comes; the body is provided with a set screw to 
rest on top of the beam or stilt. This screw forms a stop to resist the 
downward pressure of the share or mould-board, and by means‘of it the 
share can be set tu the inclination desired. The beam is supported in 
front by an inclined wheel running in the angle of the furrow cut at the 
just bout; the stem of this wheel, whi: h is adjustable vertically, is carried 

y across slide which is clipped to the under side of the beam by a screw 
clip, which also carries the dranght plate. This arrangement admits of 
the adjustment of the leading furrow wheel both in its distance from the 
beam and also along the beam to or from the leading plough. 


Class 5.-BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
2803. W. A. Barrersby, T. R. Crawrorp, and R. Brown, Brooklyn, U.S., 
** Silicious building compound.”-— Dated 31st October, 1870. 

This consists ef the following ingredients compoeunded in about the 
following proportions :—716 parts of silicious matter, such as sand, 
pounded stone or grit, twenty-five parts of manganese, seventy-five parts 
of oxide of iron, sixty parts of kaolin, sixty parts of sulphate of lime, one 
part of sulphur, two parts of silicate ef soda, sixty parts of resin, and 
one part of petroleum or other bydrocarbon. 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
=, = Ricnarps, Birmingham, ‘ Breech-loaders.”— Dated 25th October, 
70. 


The hand Jever by which the block is supported and operated, and by 
which the hammer is cockzd, is placed at the front of the trigger guard, 
but the acting part of the hammer of the gun is situated immediately 
behind, and is acted upon directly by the upper part of the hand lever to 
«ock the hammer. The striker is sometimes made shorter and works in 
a slot in the front of the breech block, the hammer acting upon the rear 
end of the striker to project it forward for discharging the gun. On the 
underside of the striker is an incline, and in one of the curved openings 
in the block into which the upper arm of the the hand lever takes to de- 
press and raise the block, isa curved or nearly semicircular lever, the 
said lever being jointed to the lowest part of the block. The lever has 
a very limited motion in the curved revess of the block, and the function 
of the lever is to withdraw the striker from the barrel before the block 
commences to descend to open the breech. The semicircular lever in the 
block is furnished with a tailpiece, which passes horizontally across the 
middle of the block in which the striker is situated and bears against 
the front of the incline on the striker, and the said tailpiece, by acting 
on the said incline, withdraws the nose of the striker from the barrel. 
2860. W. S. Wermore, New York, ‘Protecting troops.”—Dated 31st 

October, 1870. 

The object is to make an entrenching spade serve to afford protection 
to the soldier when under fire. The most important part of the person 
to be protected is the chest, and to enable the blade of the spade to be 
used as a breastplate it is made to conform to the contour of the chest, 
and also as light as possible without impairing its efficiency. The handle 
of the spade, which is either of wood and metal combined, or of tubular 
metal only, or tubular and solid metal combined, is not permanently fixed 
to the blade, but it is so formed that it can be attached to it or detached 
from it as ti, ee there being a socket on the blade into which the 
bottom of the handle can be entered and afterwards held securely by a 
bayonet catch, a screw, or other contrivance. The socket may extend 
the entire length of the blade, tapering towards the apex, and thus form 
a crest along the middle of the blade. 


Class '7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 
2806. B. DuNKERLEY, and R. Eaton, Stockport, “‘ Stitching felt hat bodies.” 
— Dated 25th October, 1870. 

This consists chiefly of a pair of clamps mounted at an angle to each 
other and actuated self-acting mechanism in such a manner that 
when the tip or the brim of a felt hat body is introduced between the 
clamps they first close and hold the same firmly, and then recede from 
each other in a curved or circular direction, so as to stretch the felt be- 
tween them, and, lastly, open so as to release the felt and then return to 
ae position ready for the next operation, and so on.—Not pro- 
ceeded with. 


2811. W. Hitt, Upper Holloway, ‘* Beating carpets.”—Dated 26th October, 
1870. 


This consists of a frame made of wood or iron and of any convenient 
width that may be desired, and upon which it is intended the t 
should be supported while it is being cleansed. The frame is provided 
with rollers at each end, and the length of these rollers may vary to cor- 
respond with carpets of different widths. The frame runs on rollers so 
that it may be pushed under or from the machine as required. The car- 
pet or other article to be cleansed is rolled on a roller and placed at one 
end of the ine, and is gradually drawn along the surface of the frame, 
which is composed of webbing or elastic material, and off on to a roller 
at the other end, being submitted to the action of beaters and brushers. 
Above the travelling frame or bed the inventor constructs another frame 
provided with levers or beaters which are caused to rise and fall on to the 
surface of the carpet or other article as it passes, or is drawn along below 
these beaters, «re driven by rollers or drums with projections on the sur- 
face to cause the beaters to rise in succession.—Not proceeded with. 

2813. to G. Reeve, New Cross, “ Scientific fountain.”—Dated 26th October, 
‘ 





This consists in causing a jet of fluid to upward through a nozzle 
into an enclosed vessel by means of a sy od which in its action pro- 
duces a vacuum in the vessel into whieh the nozzle enters ; by these 
means a continuous flow or jet is obtained by the pi of the air 
upon the water or other fluid contained in the cistern, although the 
cistern be actually below the level of the said nozzle or fountain.— Not 
proceeeded with, 

2815. A. Hawkins and C, Pickertne, Waterloo-road, “ Knife-cleaning ma- 
chine.” —Dated 26th October, 1870. 

The inventors take a flat piece of wood or table sufficiently large to 
hold the blades of twelve or any number of knives when laid thereon 
side by side, and to the ends and one side of the table they screw a piece 
of iron bent to the shape of the table at those parts thereof to which it is 








to be fixed. The ends of the piece of iron extend about 2in. more or less 
fay woe the opposite side and edge of the table to which the piece of iron 
is fixed, the extreme ends of the iron being t square for about 2in. 
to receive and hold temporarily a long piece of wood or other material 
for the handles of the several knives to rest upon, the handles being held 
in position separate from each other by cxiaedl psoas of cork or any other 
substance fixed onthe wood or other suitable contrivance. To the ends of 
this piece of wood short upright pieces are fixed and suitably shaped to 
receive a narrow bar of wood or metal, covered at its under side with a 
piece of any soft material, the bar being hinged by one end to one of the 
upright pieces, the other end fitting into a bayonet slit or otber contri- 
vance in the other aprtaht, so that by lifting up the aforesaid bar the 
several knives may be placed on the table and held by their handles 
in position for being cleaned; the bar is then brought down and 
fixed so as to securely hold the knives by their handl The ti 


take into a pinion fixed into a vertical axis. This vertical axis terminates 
in a hardened steel point, and the bottom of the oven, or frame, or su’ 
port, is supported upon this point, a horizontal arm connected with the 
axis communicating the rotary motion. In order to preserve the hori- 
zontal position of theoven a frame heavily loaded is attached to the under- 
side of the bottom. Where there is command of a draught the spring may 
be dispensed with and the required mution be given to the train of wheels 
by a fan placed in the draught. 

2865. H. H. Dory, Pari, “ Consuming hydrocarbons.”—Dated 81st October, 

1870. 

This consists, First, in the construction of burners ir such a manner as 
to cause a current of air to impinge upon every part ot a flame of gas or 
hydrocarbon oil, so as to secure the most complete combustion of the 
carbon and to obtain an increased amount or power of light without a 





with a hard hair or other suitable brush with moist emer wader or 
other suitable cleansing powder, proceeds to clean the bin ies of the 
several knives, and finishes and polishes them with dry powder and a 
piece of wood covered one side with buff or wash-leather. 

2825. W. Rippie, South Lambeth, ‘‘ Pencil cases.”—Dated 27th October, 1870. 

This consists in the employment of clay moulded into proper shape by 
any known means or cements that can be rendered plastic by the admix- 
ture of cold water therewith so as to render them fit for moulding into 
the desired shape. Pencil cases made of the above materials are more 
cleanly than metal or wood, and are not liable to cast or get out of shape 
by moisture or heat. 

2845. H. Botiock, Paris, “ Uiabrellas.”—Dated 28th October, 1870. 

The umbrella is formed without an internal stick or handle, or without 
the main portion of such stick or handle. Or the internal stick or the 
main portion thereof may be contrived'so as to be easily removed and re- 
placed, or the stick may be formed in two parts, a lounger portion being 
readily connected with and disconnected from a shorter portion, such 
shorter portion by preference forming a prolongation of what is usually 
the ferule end, and terminating at the outer end in a handle. This por- 
tion carries the arrang its for opening aud closing the umbmella. It 
muy be opened and closed on the opposite to the usual side of the cover- 
ing.— Not proceeded with. 

2839. H. Crook, East-road, London, ‘ Umbrellas.”—Dated 28th October, 
1870. 

In the construction of walkingstick umbrellas, ribs, stretchers, and 
coverings of the ordinary kind are employed. The wheel or ring, to which 
the upper endsof the ribs are connected, is provided witha socket, furnished 
either with a screw-thread or with a spring catch, by means of which 
the frame and body of the umbrella, which are separate and distinct from 
the stick, may be connected therewith. The rumner, instead of censist- 
ing of a metallic tube, is formed of a series of segments jointed together. 
To one of such segments a sliding piece is attached at right angles 
thereto, and capable of being passed into a slot or socket formed in the 
stick for that purpose, and by which the body of the umbrella is retained 
in an extended state, the same being closed by withdrawing the sliding 
piece from the slot or socket. Another slot or socket ormed in the 
stick, into which the sliding piece may be passed for the purpose of re- 
taining the umbrella in a closed state. 

2848. W. J. Osnorn, Old Fish-street, London, “ Travelling wrappers.”— 
Dated 29th October, 1870. 

First, the garment has nu seam, but is adapted to the neck by a plait 
on each shoulder, permanently or otherwise fastened. Secondly, a breast 
pocket is added. Thirdly, a girdle made fast at the back to be drawn 
round the waist is also added and completes the garment.- -Not proceeded 
with. 

2850. J. Tyrer, Aston Manor, *‘ Brace buckles.”—Dated 29th October, 1870. 

The inventor takes two pieces of thin metal, one piece called the bask 
or under purt, to which the ordinary ring or hvok of the lever and other 
buckles is attached, the other piece is called the front or upper part. 
In the back part the inventor makes two slots, the top slot. No. 1, suffi- 
ciently wide to take the web and front piece of metal. The front part 
has one slot corresponding with No. 1 on the back part. The front part is 
loosely passed through about one-third of its length through slot No. 2 
of the back part. It is prevented slipping out by turning back two ears. 
The web is then passed from behind through the slot No. 1 in both back 
and front pieces of metal, and through slot No. 2in the back part and 
over face of the front or upper piece of metal, the tension of the web 
pressing on the front part pinches or locks it between the two pieces of 
metal and renders it immovable.— Not proceeded with. 

2851. A Larace, Liverpool, “Camp beds.”—Dated :9th October, 1870. 

This consists of an air cushion constructed of mackinutosh to form the 
bed proper. The two sheets forming the cushion are attached together 
in parallel lines, running longitudinally from the foot of the bed to the 
point where in an ordinary bed the pillow would be placed. This cushion, 
on being inflated through the ordinary air valve used for such purposes, will 
form a number of parallel flexible air-influted tubes, to receive the body 
and lower limbs of the occupant, and forms an air pillow to reat the head 
upon. The longitudinal sides of the air bed are constructed with wing 
pieces of waterproof fabric, which are kept extended by means of trans- 
verse ribs of steel or other suitable material. The outer edge of one of 
these longitudinal wing pieces is formed with a flap piece, in which are 
constructed button holes to receive buttons attached to the opposite wing, 
so that when the wings are folded over the bed they can be buttoned to- 
gether, so as te form a pitch roof over the bed. The head of the bed has 
attached to it a square or other suitably shaped wing piece of waterproof 
fabrie for enclosing the upper end of the bed roof, which is done by 
lifting it up and folding the corners down on to the roof, where it is held 
by buttons or other suitable fastenings. To use the structure as a sentry 
box the cushion forming the bed is placed upright and the side wings 
opened out to a right angle, the upper flap piece constituting the roof or 
top of the box. The fabric is supported by rods of wvod, or in any con- 
venient manner.—Not proceeded with. 

2852. R. B. Turner and J. Wevcn, Redditch, ‘* Needle-cases.”—Dated 29th 
October, 1870. 

The inventors make the needle-case or holder of two slightly trough- 
shaped metallic plates of a rectangular figure, the plates being engaged 
together at their shorter sides so as to be capable of sliding upon oue 
another. These plates of the body and the slide are made of sucha 
breadth as to hold twenty-five or other number of needles, and when the 
body and slide are engaged together they enclose a rectangular space 
equal to the number of needles to be held in the case, the space having a 
diameter a little greater than the thickness of the needles. At the back 
or inner edge of the body of the needle-case is a longitudinal groove or 
depression of a size proper to receive a single needle. The inner turned 
down edge of the slide constitutes a bar, which, by bearing upon the body, 
closes the back of the case. To the front of the slide a flap is hinged, 
which, by being turned down upon the upper side of the body, engages 
with apin or stud and securely fastens the body and slide together. 
The needles are introduced into the case at the open front of the case, the 
= front being closed when the slide is pushed home upon the jee by 
the hinge of the flap described covering the open front. The pushing 
home of the slide closes the groove or depression at the back of the 
body. When the needle-case is closed a single needle from the bulk 
passes by the inclination of the case into the longitudinal groove or de- 
pression, and by moving the slide a short distance on the body the longi- 
tudinal groove or depression at the back of the case is uncovered. By 
then inverting the case the needle falls from the groove or depression, 


2858. J. Vero, Dewsbury, ** Hardening felt hats.” — Dated 29th October, 1870. 

The inventor proposes to make the reciprocating wedge-shaped block 
upon which the hat bodies are hardened perforated on its two o) ite 
acting faces, for the purpose of allowing the steam employed for heating 
such block to escape into or upon the felt body placed thereon during the 
process of hardening. The swings are made of a continuous sheet 
metal lined with another continuous sheet of roughened india-rubber 
extending over the whole of the acting surface thereof, and attached at 
its curved or bent to a cross barintheslidingframe. The continuous 
sheet thus lined has its two sides pressed — the felt body by means 
of adjustable screws carried in the sliding frame and acting against the 
upper portion of the two sides of the continuous sheet, whilst the lower 
portion is acted upon by means of two levers or arms hinged to the sides 
of the sliding frame.—Not preceeded with. 


2841. B. SunpDERLAND, Birmingham, ‘‘Corkscrews.”—Dated 28th October, 
1870 


A toothed rack is made on the inside of the corkscrew frame, and the 
pinion which engages with the toothed rack is carried by a cross bar 
sliding within the frame. The axis of the pinion projects at right angles 
to the frame and is terminated by a handle by which the pinion is 
turned. The ends of the sliding cross bar ais the pinions are forked, 
the forked ends embracing the sides of the frames. The cross bar is 
thereby made to work steadily in the frame. The stem of the screw or 
worm passes through the hand of the frame, and also through the 
cross bar, the stem travelling with the cross bar, and being so conn 
to it that it iscapable of turning therein. As the worm of the corkscrew 
is driven into the cork the cross bar follows the descending motion of the 
worm, and when the latter has been driven home the cross bar is situated 
at or near the bottom of theframe. By turning the handle of the pinion 
the latter travels up the rack on the inside of the frame, carrying the 
prnsame  yer—hy and worm with it, and the cork is withdrawn.—WNot 

with. 
=, > Bennett, Birmingham, “ Rotating mechanism.”—Dated 27th Octo- 
, 1870. 

The object is to produce a slow rotary motion useful for a number 
of purposes. The inventor connects with a coiled spring in a spring box 
a train of wheels terminating in a flyer, which, by the resistance of the 
pp et ma the rapid running down of the spring. On the side of one 
of the spur wheels of the train a crown wheelis fixed, the teeth of which 








corresp M4 inthe ption of the fluid employed for [the 
purpose. Secondly, in means of arresting the supply of fluid from the 
reservoir to the burner by means of a cock or other appliance placed in any 
convenient part of the supply pipe. Thirdly, in means of maintaining a 
constant level of fluid at any desired height within the burner when ap- 
plied to mechanical or moderator lamps, by connecting to the feed pipe 
of the lamp an additional — pipe placed at a convenient distance 
therefrom, and into which the tiuid rises by its lower extremity, whilst 
its upper extremity is open; this additional pipe rises to about the same 
height as the concentric rings forming the burner; and inside this pipe 
a smaller pipe called the overflow pipe is placed, the lower extremity of 
which passes through the bottom of the first pipe, whilst its upper ex- 
tremity is pierced with one or nore small hvles through which the sur- 
plus liquid descends. Fourthly, in the employment of a platinum disc, 
or a spherical platinum sponge within a circular burner, to cause the cur- 
rent of air passing up through the centre of the burner to impinge upon 
the flame, and on being heated to intensify the flame or light. 


Class 8.—-CHEMICAL,. : 
Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

2804. C. and T. C. Watts, Leadenhall-street, “‘ Treating resinous gums.”+— 
Dated 25th October, 1870. 

The particles of gum to be acted upon are placed in shallow wire or 
other openwork trays or receivers, with the loose or elastic covers fitted 
to close in contact with the surface of the gum. These trays have mo- 
tion given tv them to cause the water or wash liquid to puss through 
them. These trays or receivers are applied as vanes or wings toa rotary 
shaft. To facilitate the circulation of the wash liquid between the 
particles of gum in these trays or receivers part of of them on each 
side is covered with canvas, india-rubber, leather, or other flexible 
material, and the other part of vach chamber or receiver is formed of 
reticulate work, and the reticulate work of one side of each tray or 
receiver is opposite the flexible material of the other side. 


2816. F. Burney, Faversham, “ Pebble gunpowder.”—Dated 26th October, 
1870. 

The inventor moulds the meal or broken down mill cake received from 
the amalgamating mill into “pebble powder” at one operation, the 
powder being formed into “‘ grains” of a uniform size and shade. For 
this purpose the inventor compresses a layer of broken down mill cake 
between plates or moulds, worked by hydraulic or other pressure, by 
which the meal or broken down mill cake is condensed into uniform 
grains of the desired size. The plates forming each half of the mould are 
made precisely alike, each being formed with a number of cells or recesses 
of uniform shape and size. These cells are made angular in form, with 
inclined sides, to facilitate the removal of the compressed powder. Tho 
cells cover the whole surface of the plate or mould without any interven- 
ing flat surface, so that the whole of the ssure is exerted on the 
powder in the cells. In moulding the cells of the two plates are made 
to coincide, one half of the ‘‘ grain” into which the powder or mill cake 
supplied to the mould ge being formed by each plate. By this means 
grains are made of angular form (octahed , for inst ), each cell in 
the plate forming one half of the figure produced. 

2823. P. Spence, Manchester, ‘‘ Manufacture of sulphuric acid.”—Dated 
27th October, 1870. 

The inventor takes the spent oxide as it comes from the gasworks, and 

resses itinto bricks or cakes, and submits it to the operation of burning. 

e object of burning these bricks or cakes is to convert the sulphur into 
sulphurous acid gas, as is well known in the manufacture of sulphuric 
acid from spent oxide, and the heat given out in this process being con- 
siderable, by the use of furnaces containing large quantities, and which 
might cause the material to flux, the inventor has provided a remedy by 
forming the kilns or furnaces of small dimensions, and has also so 
constructed the bottom or bars of these furnaces that by mechanical 
means the bars can be slightly disturbed, by which the oxide of iron as 
it powders off the burning bricks is made to fall through the bars, and 
thus the passage of air through the burning mass in order to effect 
combustion is not interrupted. 

2824. J. H. Anperson, Browley, “ Manufacture of soap.”—Dated 27th Octo- 
ber, 1870. 

This consists in employing a suitably shaped vessel provided with a 
heated jacket to regulate the temperature of the contained matters, and 
with a revolving horizontal shaft furnished with blades, the shaft working 
through stuffing-boxes, by which means the difficulty ordinarily expe- 
rienced in ‘‘ crutching ” a stiff bodied or acurd soap is overcome. 

2831. J. G. WitLans, Bayswater, ‘Preparing peat, dc.”—Dated 27th October, 
1870. 

The improvement is to roast or heat the peat above a temperature 
of 212 deg. Fah., but below a red heat, in order that its moisture may be 
expelled and the peat brought into an easily friable condition, whilst it 
retains much of its gas-producing or tarry parts for use as fuel. The 
inventor then grinds the peat and s it through a screen, so as to ob- 
tain a fine powder, and this powder the inventor delivers in measured 

uantity into the current of air which carries it into the combustion 
Seuher or furnace, 
2832. W. F. SwEETLAND and J. MERFIELD, Hendon, “ Purifying sewage.”— 
Dated 27th October, 1870. 

The inventor employs tanks, each with a perforated false bottom or 
floor, on which a filtering bed is laid. Over the filtering bed is a tray 
with a bottom of woven fabric or other reticulate material, and into this 
the sewage is run. The air is exhausted from beneath the false bottom, 
and then the pressure of the air on the surface of the sewage in the tray 
forces the liquid parts of the sewage through the open fabric or material 
forming the buttom of the tray and through the filtering bed beneath 
into the lower part of the tank, from whence it is drawn or allowed to 
escape in its clear and purified state to any outfall. From time to time 
the tray, with the solid material remaining in it, is lifted out of the tank, 
and tke solid material is removed for use as manure. When, r a time, 
the filtering bed requires to be d the bottom or floor on which it 
is laid is similarly lifted out of the tank to be discharged and for the 
filtering bed to be relaid.—Not proceeded with. 

2838. J. J. Hays, Hertingfordbury, “‘ Treating sewage.”— Dated 28th 
October, 1870. 

This consists in trea sewage or other refuse or deleterious matter 
with spent charcoal, and allowing it to repose for a time, after which it is 
filtered. The water passing off is again passed through a bed of peat 
charcoal, and afterwards through a filter or stratum of carbonate or 
hydrate of lime and sand, while the solid sewage is treated with mineral 
acid, to prevent the evolution of the ammonia.—Not proceeded with. 

2842. J. Rennie and T. Haruiway, Dumfries, “‘ Furnaces for boiling worts.” 
— Dated 28th October, 1870. 

This consists in placing the fire-grate at the lower part or bottom of a 
long vertical hollow shaft communicating with the base of the copper or 
vat and provided with air ducts or passages at a suitable distance up the 

or flue, through which air is introduced for burning the gases.— Not 














om, J. A. Newxnam, Mallow, “‘ Preserving milk.”—Datel 31st October, 
870. 


In place of adding cane or beetroot sugar the inventor adds glucose, 
os that obtained from dried grapes, starch, potatoes, and wheat, 
fore, during, or after the usual of condensation or evaporation. 
aay preferred to use is about 200z. of glucose to a gallon of 


2864. J. B. Spence, Manchester, ‘Tribasic phosphate manures.”—Dated 
81st October, 1870. 

This relates to apenpacome J tribasic phosphates, which, in their native 

state, are insoluble or ly So. According to the usual method, sulphu 





ric acid is yed, The ti phosphoric acid, 
either by itself or in combination with other solvents, such as sulphuric 
acid.—Not proceeded with. 


2867. R. Punsnon, Newcastle, “Gun cotton.” —Dated 31st October 1870. 

This consists in coating, covering, or incorporating the a or 
fibres of gun cotton with sugar. For this —— the sugar is dissolved 
in water by means of heat, or it may be dissolved without heat. The 
gun-cotton to be treated is then added and kept in the solution of sugar 
for about twelve hours, more or less, and afterwards dried 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries, 
2845. R. Herrine and R. A. Novare, Canonbury, “‘ Telegraphic printing 
apparatus.” —Dated 28th October, 1870. 
of making the dots and signals run in a line, all the dashes or 
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strokes are arranged ina vertical position. To effect this object a style 
or instrument of peculiar construction is employed. As it is composed 
of separate — or atyles it may be termed a compound style. 
these parts is made in the shape of a blunt round point, so as to make or 
print’a dot. The other part of the style is made witha long narrow edge, 
#0 as to form or print a dash or stroke; or by means of any combina- 
tion or construction of the style or styles any other signs which may be 
doemed preferable to adopt may be made, or two separate styles may be 
used. In any case the two parts are operated by separate currents of 
electricity or by distinct magnets. 


- Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2807. F. W. Fottows and J. Bate, Manchester, ‘‘ Mincing and cutting sub- 
stances.”—Dated 25th October, 1870. 

This consists in making the hopper, the case, and the stand of cutting 
and mincing machines all in one piece of glass, earthenware, stoneware, 
porcelain, china, or other similar materials, or the hopper, the case, and 
the stand may be made in separate} pieces of glass, earthenware, stone- 
ware, porcelain, china, or other similar materials, and used in combina- 
tion with other parts made of metal in the ordinary manner. 

2808. W. H. Epwarps and A. Epwarps, Fordham, “ Brushes for tube 
cleaning.” —Dated 25th October, 1870. 

An iron bar or rod with a screw nut or feather at one end is fitted 
with a number of circular or other shaped discs of metal, wood, or other 
suitable materials running loosely upon it. These discs have any num- 
ber of semicircular notches formed on either side of them. The discs are 
placed on the rod or bar, the semicircular notches on the discs when 
they are run close together forming a series of circular holes, into which 
the bunches of bristles, hair, or other material to be used for the brush are 
placed or inserted; they are then screwed up or fixed tightly by means of 
x screw nut or feather, and a fixed nut or feather at the bottom of the 
discs, and in this manner a brush is formed. 

2312. H. Vicons, Charleville, France, “ Rolling mills.”—Dated 26th October» 
1870. 


This relates to the use of a channel or guide placed between the rough- 
ing and the finishing rolls, which channel or guide receiving the bar as it 
issues from the first rolls delivers it to the second with all the exactness 
and precision necessary to insure a perfectly regu 
2819. J. Wesrray, Barrow-in-Furness, ** Moulding iron ingots.”—Dated 

27th October, 1870. 

This consists of a base and top plate, between which the moulding box 
is secured by means of bolts passing through both. The moulding box is 
made in two or more pieces secured together, and may be round or of 
other shape as required. The ends of the moulding blocks and the top 
and bottom plates form faced joints. The core bar, which is hollow and 
perforated, forms a faced joint with the bottom plate and passes through 
the top plate. The bottom plate is also open in the middle. The mould- 
ing box is kept in position with the core bar, so as to produce a uniform 
thickness of casting by means of turned pins fitting into bored holes. A 
pattern of the casting fits upon the base-plate and is held in a uniform 
position with regard to the core by means of brackets having pins fitting 
into bored holes. Iron templates are fitted to the ends of the box, cor- 
responding with the loam lining of the moulding box that is outside of 
the pattern. 

2820. J. A. MULLER, Amsterdam, ‘‘ Fire-engine outlet pipes.”—Dated 27th 
October, 1870. 

This consists in the employment of outlet pipes, each having a bore 
partly parallel and partly in the shape of two inverted cones with their 
smaller diameters placed together to form a contraction, and also in 
establishing a free co ication between the inside of the outlet pipe 
and the atmospheric air, either in its natural or compressed state, the’com- 
munication being obtained by one or more passages near the part of the 
bore where the greatest contraction exists, the air being introduced 
either outside or inside the jet as desired. 

2822 8S. B. Busu, Westbourne-terrace, “Insect preventer.” —Dated 27th Octo- 
ber, 1870. 

The inventor takes very fine wire and weaves it into suitable shape or 
form to act as a curtain, blind, screen, or cover, which may be stretched 
in a frame rolled upon rollers, so as to be removed when not required, or 
it may be used without stretching, in that case it would form a loose 
covering to be thrown over a bed, couch, cot, chair, or other article of 
furniture for reclining or sleeping on, to protect the occupants from the 
attack and annoyance of flies, mosquitoes, and other insects, as well as 
reptiles and small animals.—Not proceeded with. 


2826. W. Ross, Glasgow, ‘‘ Ball valves.” —Dated 27th Oclober, 1870. 

The improved ball valve is made of vulcanised rubber 1n a hollow 
spherical or similar form, and is filled with compressed air, which gives a 
greater elasticity than when the ball is filled with an incompressible 
substance, and a greater firmness, combined with elasticity, than when it 
is filled with uncompressed air. The rubber ball has a metal nozzle fixed 
in it with an inlet aperture for the compressed air, and which nozzle also 
serves for attaching it by to the rod or lever by which it is to be moved. 
The compressed air is admitted from a reservoir by a flexible branch 
pipe, and is imprisoned in the ball by means of a plug of lead or other 
soft metal or material, which is put into the inlet aperture, at first loosely 
to let the air go in past it, and afterwards knocked or forced in through 
the flexible supply pipe before withdrawing the ball from the pipe.—Not 
proceeded with. 

2828. J. Gamocre, Great Winchester-street, “‘ Automatic vendor.’’—Dated 
27th October, 1870. 

This ‘‘ automatic vendor ” is constructed in the form of a case of acon- 
venient size te hold the articles on sale, and in which there is an aperture 
formed just large enough to admit of a coin of definite size and thickness, 
which, on the buyer inserting the same therein, will actuate a peculiar 
device, which will cause a door to fly open and allow one of the articles 
to be taken out by the buyer, the coin falling into a receptacle in the case 
and the door will then immediately close. 

2830. R. P. Dawson, Delbury-hall, Salop, “‘ Slide rests for lathes.”— Dated 
27th October, 1870. 

The front wheel of the chuck of an ornamental lathe carries wheels 
communicating through a radial arm with a spindle or shaft for giving 
the necessary rotary motion to a face-cam, template, or pattern-plate, 
which is placed on its free end. This cam acts upon the ona of a rod or 
lever, which is connected to a slide in which the cutter ortool is mounted, 
and it is kept against the face by a spring to follow the hollows and pro- 
jections of the plate. The motion of the spindle is governed by a tangent 
wheel and screw. The tool is a revolving one, and is driven at a great 
speed by a band or cord from the overhead motion of the lathe, it is also 
adjustable in the slide to determine the bs gs of cut, and can be with- 
drawn at pleasure by hand. The mate to be operated upon is fitted 
in the lathe in the ordinary manner, and the rotation is governed by the 
movement of the spindle, while at the same time the chuck wheels cause 
the rotation of the spindle and cam, the cam forces rod or lever to the 
front, and with it the slide, the movement of which is timed with rela- 
tion to the rotation of the material by the diameter or number of change 
wheels employed. 

2833. F. Ry.anps, West Bromwich, ‘‘ Shaping sheet metal.”—Dated 27th 
870. 

The inventor forms upon the meeting face of the lower or bottom die 
and at the inner edge thereof an annular recess for the purpose of re- 
ceiving the metal blank to be operated upun, and upon the meeting face of 
the pressure plate die, and at the inner — thereof, he forms a projecting 
annular rib or lip, the depth of the rib or lip being the same as that of the 
recess in the die bottom, less the thickness of the metal blank to be 
operated upon, so that when the meeting faces of the pressure plate die 
and lower die are brought together a space is left between the faces on the 
inner side of the dies, the exact gauge or thickness of the metal blank to 
be passed through the lower die by the plunger. 

2834. H. Broventon, Edgbaston, “‘ Fog signals.”—Dated 27th October, 1870. 

The inventor attaches to the bottom of the signal a plate having on its 
underside a spring clip of such a size and figure that when depressed 
upon a rail it expands sufficiently to over and clip under the — of 
the rail. The plate is provided with two strips of lead or soft metal 
for connecting it to the apparatus for attaching or fixing the signal to the 
rail. The apparatus consists of a tube of somewhat larger diameter than 
the signal. This tube contains in its interior guides on opposite sides, for 
the purpose of guiding a frame in which the signal is ed. This frame 
is surrounded by a rod of greater length than the tube, the rod ter- 
minating in a handle. The tube is fixed in the floor of the guard’s van, 
and it extends downwards vertically from the floor toa point a little 
above the head of the rail. In using the apparatus the signal, with its 
spring — is attached to the carrying frame of the apparatus by means 
of the strips of soft metal described.—Not proceeded with. 

2844. J."Gouacn, Kirby-street, London, “‘ Stamping and colouring presses.” — 
—Dated 28th October, 1870. 
The cleaning of the die is accomplished automatically by making the 
slide in a suitable guide, aig frame, or support, by means of 
to th ead. The die-plate is brought 
the ink from aroller, and the wiper shifts 
pee ep Aa “t - 2 nae pe of - into —— for each — 
men’ " composed of a length r on a roller, 
and the die-plate is qeovided with 5 pin, which i qnunell te come in oon. 
tact with a lever actuating a ratchet wheel on the roller, so that the 
latter is moved round. The paper is received on the roller from another 
kept at a proper tension. 
ars A. a Walworth, “‘ Controlling passage of fluids.”—Dated 20th 
tober, \ 
This consists in employing a valve and valve seat as the means of con- 








trolling the of water or other fluids. The inventor forms the 
seat by a cylindrical portion of india-rubber or other suitable flexible or 
elastic material, and the valve with a surface adapted, by being of aconical 
or other suitably inclined form in pressing against the interior of the 
flexible or elastic cylinder, to tend by such pressure to close the seat ; but 
also with another conical or other suitable inclined surface to act on the 
outside of such cylinder, so that the edge of the flexible elastic material 
or the seat of the valve may be received and held between these two in- 
clined or conical surfaces when the valve is closed. The inventor also 
applies to the part moved to open the ps a disc or plate, the edge or 
outer surface of which nearly fits the valve chamber, or is of diameter in 
relation thereto to act by impeding the passage of the fluid past it, regu- 
late or control the speed of opening and closing of such passage. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A NEW METAL AS A SUBSTITUTE FOR CAST STEEL: ITS APPLICA- 
TION TO EDGE TOOLS: Js it not applicable to other uses—THE 
NEW ORDERS FOR FINISHED IRON : Home and foreign demand— 
Prices: Firmer—Pic rron: Large arrivals—THE LOCAL 
FAILURES: Apprehensions : Messrs. Harper and Tildesley: Who 
they are: The continuance of their operations —F INISHED IRON IN 
NorTH STAFFORDSHIRE—THE COAL TRADE: The new sources of 
supply—AN IMPORTANT MINING CASE—THE GENERAL INDUS- 
TRIES—BIRMINGHAM AND DISTRICT ITEMS—MOVEMENTS BY 
MASTERS AND MEN AS TO WAGES—FAILURE OF A LOCK FIRM IN 
WOLVERHAMPTON—HIRING OPERATIVE LOCK-MAKERS — THE 
HENDDOL SLATE AND SLAB Company: £xtraordinary mecting 
of shareholders. 


TuHatT which has somewhat the appearance of a new metal has been | 


introduced in this district by one firm who require and are using it 
as a substitute for steel. It is the patent of Mr. Edwards, of the 
Griffin Edge Tool Works, Wolverhampton. 
been used chiefly in the making of plantation hoes, used in the 
cultivation chiefly of sugar and cotton. Thenew “ Electro” hoe is 
the designation given to the new implement; but whether the 
adjective we have quoted is any clue to the material I am unaware. 
It 1s claimed for the tool that the hoe made from this metal will 
wear out three of those made from the usual or ordinary material. 
The metal is of so hard and durable a nature that the hoe may 
be worn away to the eye. The bulk of 18in. hoes, for instance, are 
steel only to the extent of perhaps 4in. from the original edge. 
Flexibility and hard temper appear combined in the completed 
article, and the compactness of the grain appears to leave no room 
for flaws and similar unsoundness. Hence a high degree of finish 
can be imparted to the goods for which it is used. The 
metal is now being applied to pickaxes and hammers, and 
its polished surface closely resembles that of good cast steel. 
The inventor is understood to be supplying manufactures for 
which it has been used at pretty much the rates as have been 
charged for the qualities than which it is promised to be two or 
three times more durable. Severe tests have been applied to the 
metal in a rough state and also when it has been made into a 
finished article, and it has been spoken of very favourably by the 
people who have tested it. After a forcible breaking the granular 
appearance of the fractured parts is excellent, and as an edge-tool 
it preserves a cutting edge under trials of much severity. 
the material may not be applied to uses not contemplated by the 
inventor is a point that will give rise to much and interesting in- 
quiry that it may be well hoped the inventor will encourage. 

Encouraging specifications are still being received from the 
United States, with which country we are doing considerably more 
now than at this time last year. Russia is at present only quiet 
as compared with what was being done up to the beginning of the 
recent continental war, but no doubt is entertained that better 
orders will soon be coming forward for Baltic ports. Grave com- 
plaints are being made by firms doing business with South America 
of the almost total cessation of the demand from a considerable 
_— of that country by reason of the virulence of the yellow 
ever. 

The home consumers are still making fair inquiries for almost 
all the ditferent descriptions required in large constructive uses 
and for consumption in the smaller workshops. 

Prices are firmer in not a few instances than they were this time 
last week, but there are instances in which the scales have turned 
the other way slightly. On the whole, however, more money has 
to be given than at the date of my last. 

The pig iron trade is sound, and prices are well maintained with 
a continued somewhat large arrival of the brands, both good and 
inferior, produced out of this district. 

Much discussion and not a little uneasiness is observable on 
accouat of the failure of Mr. Frederick Lewis, mentioned last 
week, and of that also of Messrs. John Harperand Co. As to the 
first-named, who, it will be remembered, has for the last twelve 
months carried on the Albion Ironworks at Smethwick, some fears 
are experienced lest any one creditor should be concerned to a 
hazardous extent. It should be noted that neither Mr. Frederick 
E. Lewis, of ‘‘Lewis Brothers, Penn Fields, Wolverhampton,” 
nor Me. Fredei:ick Lewis, of ‘* E. and F. Lewis, Bilston,” are in 
any way connected with the Mr. Frederick Lewis, of Railway- 
buildings, Wolverhampton, and Anchor Ironworks, Smethwick, 
whose failure has been recently reported. As light! iron- 
founders and makers of bolts and cheap locks, Messrs. Harper 
and Tildesley have long been doing an extensive business, 
employing numerous adults and juveniles, as well off as 
on the premises ; but latterly the firm has been engaged in litiga- 
tion. An expensive law suit between them and the proprietors 
of some neighbouring property is understood to be still going on. 
The concern ought to be capable of yielding good returns. Hence, 
though the liabilities must be heavy, yet it the business should be 
carried on under correct management it ought to be made in time 
to pay a fair dividend. The heaviest creditors are likely to be 
the vendors of pig iron used in the foundry department. At the 
same time there are many creditors in the district who are manu- 
facturers of locks and other general goods required by the tirm as 
factors, and their accounts range from £15 to £150, for under a 
system,of four months’ bills for some time theaccounts would range 
over aperiod of six months. On Wednesday the firm sent out 
circulars ennouncing that they execute all orders as heretofore, 
and that all goods delivered will be paid for in cash or guaranteed 
for by their solicitors. Customers and creditors alike are there- 
fore advised of the continued activity of the firm. The firm have 
received numerous assurances from creditors of their sympathy 
with them in their trouble, and by these offers are made to con- 
tinue to supply them with goods that are necessary to the continu- 
ance of the business which Messrs. John Harper and Co. have 
hitherto been carrying on for so many years, as well on export as 
on home account. There are many traders named Tildesley at 
Willenhall, but the Tildesley who is the ‘* Co.” in this case is Mr. 
Mathew Tildesley (whose private residence is at Penn Fields, 
Wolverhampton). No other gentleman of his name is associated 
with the concern. 

The demand for the finished iron of North Staffordshire is quiet 
as compared with that existing before the present quarter set in, 
and the new orders are not of great value. The qualities most in 
request are plates and small merchant bars for home consumption, 
and the export trade is also fairly active. The execution of con- 
tracts entered last month still keeps the works running full time, 
and there is such a constant requisition on the puddling furnaces 
that a few which have for some time been inactive have been again 
brought into use. The pig iron trade is quiet, makers being in- 
disposed to accept forward contracts at current rates. 

As to the coal trade, the Cannock Chase mines appear to be 
most fully occupied, and it is in this part of the locality the new 
ne being opened up as speedily as circumstances will 
permi 

The Dudley and Midland Geological and Scientific Society, at 
Huntington and West Cannock, met on Wednesday, for the pur+ 
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pose of visiting that part of Cannock Chase where the latest 
sinking operations are being conducted. They will also visit the 
site of the intended new colliery at Huntington. 

At the West Cannock colliery the shallow and deep coals have 
been met with at a depth of about 300 yards, thus showing that 
there is in that locality only a very thin covering of the Bunter 
pebble beds overlying the coal measures. 

Very considerable interest attaches to all mining explorations in 
this part of the South Staffordshire coal-field, as it is here that the 
most ful extensi of its limits has been effected, and 
— probably still further important operations may be antici- 
pate 

An important mining case was arbitrated upon last weekiliy Mr. 
Dowdeswell, Q.C. The plaintiff, Mr. Dawes, is the lessee of a 
large tract of what is locally termed Blue Flats ironstone from 
Lord Dartmouth, at Friar Park, near Wednesbury, being upwards 
of 370 acres, which he has worked for the last fifteen years; but 
owing to the shallowness of the bed of ironstone, the difficulties 
presented by the surface water, together with the reduced selling 
price, Mr. Dawes sought a reduction of royalty, as well as of 
minimum or dead rent, which had been refused on the ground that 
there was plenty of ironstone to get, and that the workings had 
not been so skilfully conducted as they might have been. A 
settlement was suggested by the arbitrator, which was ultimately 
agreed to by both parties, namely, that the future royalties be re- 
duced one-fifth, the future minimum rent one-third, and that Mr. 
Dawes be permitted to work up, and repay himself the overpaid 
royalty, amounting to between £3000 and £4000. 

The miscellaneous industries of Birmingham and the surround- 
ing townships are in a condition of steadiness, with a tendency in 
most branches towards improvement. 

It is made known that manufacturers and others desirous of 
registering their trade marks in foreign countries would do well 
to immediately place themselves in communication with the 
secretary of the Birmingham Chamber of Commerce (Mr. Henry 
J. Harding), who will assist them in such registration. 

Some of the principal masters in the vice and anvil trade of 
Dudley have given notice to their men that a reduction of wages 
will have to be made if the trade is to remain in the town. There 
seems but two courses open, either the men in the neighbouring 
places must have full wages, or the men of Dudley must content 
themselves with a reduction. The operative brass casters of 
Wolverhampton have given notice that after the 27th inst. they 
shall demand an advance of 2s, ld. per 1001b. The master. brass 
founders, to determine upon the course which they will pursue, 
will hold a meeting this evening (Friday) in Wolverhampton. 
The demand of the men is for an advance of 25 per cent. on 
their present wages, The journeymen plate-lock makers of the 
same town have held a meeting, and have agreed not to take out 
any more work after the 27th inst. unless they receive the 5s. rate 
of wages. 

Messrs. Peter Waltho and Richard Moody Lord, lock manufac- 
turers of Brick-kiln-street, Wolverhampton, have filed a petition 
for liquidation. The name of Waltho has been for many years 
associated with the lock trade of Wolverhampton; but recently 
the concern has been exclusively carried on by Messrs. Peter 
Waltho and Richard Moody Lord. The firm made and also bought 
and sold locks, selling to factors. The liabilities are not heavy, 
but the assets are small, and the failure is understood to be due to 
heavy losses recently sustained. 

During some proceedings in the Willenhall police-court, on 
Monday, it transpired that a journeyman locksmith had hired 
himself to a master lockmaker of the town for 320 weeks. He had 
neglected his work, and the master claimed compensation to the 
extent of 20s. The magistrates strongly condemned the practice 
of long hirings, saying that nothing was more calculated to keep 
down the working man, yet they were compelled to decide in 
favour of the master with 10s. damages. 

At an extraordinary general meeting of the shareholders of the 
Henddol Slate and Slab Company (Limited), held at Birmingham, 
the report of the committee of consultation stated that in conse- 
quence of a disastrous fall of rocks and the deficiency of the slate, 
the only alternative to be considered was whether the quarry 
should be definitely and promptly abandoned, with absolute cer- 
tainty of losing the capital already contributed, or whether such 
operations should be continued as would suffice to maintain the 
lease, and with somewhat further outlay secure what chance re 
mained of bringing the undertaking to a successful issue, I 
either of the plans were adopted 5s. per share would have to be 
called up at once. The report was adopted, and it was resolved 
that a general meeting of the proprietors should be called for 
Friday, May 26, for the purpose of considering the propriety of 
winding up the company. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTcH PIG IRON TRADE—EXPORTS AND IMPORTS—THE MAL- 
LEABLE IRON TRADE—THREATENED RENEWAL OF DISPUTE 
AMONGST THE PUDDLERS—SHIPBUILDING ON THE CLYDE AND AT 
ABERDEEN—THE Tay BRIDGE CONTRACT— PLANTATION QuaY— 
PORTOBELLO PIER—THE SUTHERLAND RaAILWAY—CALLANDER 
AND OBAN RaILWay. 

THE Scotch pig iron market has continued very firm during tho 
past few days, and has advanced at least 1s. per ton on the strength 
of unusally large shipments. A good business is now being done 
in warrants at from 57s. 2d. to 57s. 64. cash. Makers are pretty 
well sold out, and are not desirous to take orders for forward de- 
livery. No. 1 g.m.b., 57s. 6d.; No. 3, 57s. 

The shipments during the week, both at the east and west coast 
of Scotland, have been exceptionally high. 

The malleable iron manufacturers are still very busy, ship- 
building iron being in great request. So great has been the 
demand for plates that the Monkland Iron and Steel Company 
have just added a large plate mill to their works, by means of 
which their producing power will be augmented to the extent of 
fully 200 tons per week. There is no alteration in prices since 
last report. 

The wages question is again cropping up and causing uneasiness 
to all interested in the iron trade. Just as manufacturers were 
beginning to recover from the evil effects of the recent trade 
disputes, they are threatened with another demand for an advance 
of wages, which, if persisted in, will assuredly disorganise trade 
and cause another panic in our staple industry. Deputations of the 
puddlers have waited on nearly ail the employers during the past 
week and requested an advance of (id. per ton, and it seems that 
this demand has not been favourably received. The aim of the pud- 
dlers seems to be to keep down the stocks of puddled iron, so that, 
in the event of any strike, the millmen who are still blamed for 
the present rates of wages, will have to ‘* knock off ” for the want 
of iron. Creat efforts are being made among the workmen to 
reorganise unions among the ironworkers of England, Scotland, 
and Wales. 

The Shotts Iron Company have succeeded in finding a fine 
seam of slatey band ironstone of excellent quality on the estate of 
Brownieside, near Airdrie. 

Engineers —especially makers of marine engines—continue 
very busy. The same may be said of the tubemakers. The loco- 
motive engineers also are very busy, Messrs. Diibs and Co. and 
Messrs. Neilson and Co, being well employed with engines for both 
home and abroad. 

Shipbuilding on the Clyde is exceedingly brisk, and new con- 
tracts continue to come in. 

The Portuguese Government have just contracted with Messrs. 
Aitken and Mansel, of Whiteinch, for the construction of two 
paddle steamers and four steel barges of light draught. The 
vessels are to be armed with steel guns, and otherwise fitted for 
the protection and development of 1 Portuguese interests on the 








river Zambesi. 
Iron shipbuilding is reviving rapidly at Aberdeen, Messrs, 
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Duthie and Son have just concluded a contract with a Newcastle 
company to build an iron screw steamer of 1000 tons. The total 
number of vessels ‘actually in progress at Aberdeen is at present 


n. 

In Dundee the yards are pretty well employed, but the difficulty 
4 procuring delivery of iron continues to prove a great hindrance 
there. 

The contract for the construction of the Tay Bridge has been 
signed, and it is expected that the works will now be proceeded 
with without delay. Messrs. De Bergue and Co., London, are the 
contractors, and the sum for which they have agreed to complete 
the work,is £117,000, being about £12,000 less than was involved 
in the ement which subsisted with another firm for the bridge 
as it was originally designed. Ground has been enclosed for 
receiving material on both sides of the river. Operations are 
likely to be begun on the south side, and the piers are expected 
to show above water in about three months hence. 

The attention of our leading engineers continues to be attracted 
to the new system of quay construction as presently being carried 
out in the formation of Plantation Quay. The system is on trial, 
and with soft sund or mud to excavate, without any intervening 
rock; this brickwork cylinder system seems to be a great improve- 
ment upon the old process of pile driving, with coffer dam as a 
breastwork. Some time agoI gave a description of these cylinders 
in THE ENGINEER, and explained the mode of sinking them. They 
are 12ft. in diameter, and in rings or sections are placed in their 
line position on an iron ‘‘shoe” with a cutting edge, after which 
the sinking is effected by means of Mr. Milroy’s patent excavator, 
and the placing of weights on the top of cylinders. These weights 
are sometimes as much as 400 tons. When all sunk, cast iron 
lintels will be laid along the top of the cylinders, and on this sub- 
structure the quay wall will rest. Of the 102 cylinders which 
require to be sunk along the 408 yards of quay, 57 are in progress, 
while 31 have reached the required depth of 50ft. to 60ft. 

It is expected that the new pier aud promenade at Portobello 
will be open for traffic in a day or two. 

The railway from Golspie to Helmsdale, seventeen miles long, 
and constructed at the sole expense of the Duke of Sutherland, 
was opened on Tuesday. There has been a public demonstration 
in honour of the occasion. The Duke was entertained at luncheon 
by about 200 gentlemen in the district, and a good many from 
Caithness, Ross, and Inverness. His Grace has also subscribed 
£60,000 towards the extension through Caithness to Wick. It is 
expected that the works for this extension will be begun imme- 
diately, and will be completed in two years. 

Good progress is being made with the Callander and Oban Rail- 
way. The works are now advanced through Glin Dochart as far 
as Ben More, and the ground is ready for plate laying. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE NINE HOURS’ MOVEMENT— 
ENGINEERING AND SHIPBUILDING—THE PROPOSED COLLEGE OF 
PuysicaL ScreNcE at NEWCASTLE—THE Tay CONSERVANCY 
BILL—PRICcEs. 

ALTHOUGH the total production of pig iron in the North of England 

is so great the demand for it is so extensive that some makers find 

it very difficult to meet the requirements of theircustomers. No.3 
is still quoted at 47s. 6d., but a few makers believe that prices 
will soon improve, 

In all branches of the finished iron trade there is great activity. 
Bar iron is eagerly looked after. Sheets, plates, and rods are in 
request, and nutsand bolts are in good demand. All the rail mills 
are now full of work. Additional contracts have recently been 
made, and there are orders in the Cleveland district which will 
keep the mills going for alongtime, The production will be much 
larger when the Britannia Ironworks at Middlesbrough are in full 
operation. 

Last week I alluded to the agitation in Newcastle-on-Tyne for 
the nine hours’ movement. A league had been formed, and they 
sent acircula: to the employers requesting a reduction of the 
hours of labour, the same as had been adopted at Sunderland. 
The masters refused to accede to the reduction. It could hardly 
be expected that the men on the Tyne would be content unless 
they obtained the same advantages as the men on the Wear. On 
Tuesday afternoon the workmen of Messrs. Clarke, Watson, and 
Gurney, engineers, South Shore, Gateshead, turned out on strike 
There are between 300 to 400 men. It appears that the men had 
heard that the masters were determined not to give way to the 
movement, and tkat if there was a likelihood of a strike they 
would resort to a lock out. Whether this be true or not the 
rumour has had the effect of exasperating the men, and they have 
determined not to resume work until they have obtained a re- 
duction in the hours of labour, which will put them on the same 
footing with their masters as the men at Sunderland. It is anti- 
cipated that further agitation will be made amongst the workmen 
at the various extensive engineering establishments in Newcastle. 

Engineering throughout the North of England is in a satisfactory 
state excepting the bridge building department. Orders for 
bridges are scarce, and there is a great deal of competition for con- 
tracts as soon as they are in the market. 

Shipbuilders on the Tyne, Wear, Tees, and Humber, are very 
busy. There have been a number of launches lately, and at every 
yard on those rivers there are several ships on the stocks. The 
order books are well filled, and new orders are coming to hand. 

The scheme for establishing a college of physical science at New- 
castle is progressing most satisfactorily. Noblemen and gentlemen 
have subscribed handsomely, and the total amount is now nearly 
£20,000. 

The Tees Conservancy Bill, promoted by people of Middlesbrough 
with a view to their obtaining a larger representation on the 
board, was before a committee of the House of Commons last 
week. The promoters failed to produce sufficient evidence to in- 
duce the committee to approve the bill. This is another victory 
for the people of Stockton, who rejoice that the board which holds 
its meetings in that town will remain unaltered. 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s.; 
No. 2, 49s. 6d.; No. 3, 47s.; and No. 4, 46s. The prices of manu- 
factured iron are as follows:—Common bars, £6 12s. 6d. to 
£6 15s.; bent or cable iron, £7 2s. 6d. to £7 5s.; best best, 
£8 2s. 6d. to £8 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d.; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7; puddled bars, £4 10s. to £4 15s, 
On wagons at works four months’ bill, or cash less 24 per cent. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: The week has been marked with a gratifying 
degree of activity: Regularity of operations at the ironworks : 
The clearances of railway iron to the American markets: The 
demand on account of the. North American States: American 
demand for bars and bridge work : Signs of more animation in 
continental transactions: A movement in inquiries on Russian 
account—THE HOME TRADE: The production of pig iron: The 
importation of Spanish ores — QUOTATIONS — THE TIN-PLATE 
TRADE—STEAM AND HOUSE COAL TRADES—PROPOSED ADVANCE 
IN THE SCALE OF WAGES—THE MONMOUTHSHIRE RAILWAY AND 
Cana COMPANY AND THE ALEXANDRA DOCKS. 

ANOTHER week has passed over quietly, leaving no very con- 

spicuous change in the general aspect of the iron trade in this 

district, still it has been marked with a gratifying degree of ac- 
tivity, and the tendency has been towards improvement rather 
than otherwise. At the iron works operations have been carried 
on with appreciable regularity, the men seeming to work in 


thorough accord with their own as well as the interests of their 
employers, and further extensive quantities of finished iron have 
been turned out. Railway iron continues to be cleared with all 
expedition to the American markets, and as quickly as contracts 
are executed fresh ones replace them from that country. From 
the Northera States, more especially, the d d continues to in- 
crease, and advices point to still further angmentation of the re- 
quirements. It may now indeed be said that the whole of the 
New World is a very extensive customer in this district, shipments 
gradually extending from the more central to the northern and 
southern markets as the season advances. Nor are rails the only 
materials purchased, but bars and bridge work continue to form a 
considerable item in the materials exported from our local ports, 

It is satisfactory to find that there are some signs of more ani- 
mation being infused into continental transactions. To the Medi- 
terranean and Geiman Baltic ports the shipments of rails have 
increased to some extent of late, but what is more encouraging is 
the fact that there has been a slight movement in inquiries on 
Russian account during the past week. The absence of Muscovite 
engagements has been a drawback to the trade of this district this 
year, and any indication of activity in that direction would very 
naturally now be hailed with a good deal of satisfaction by rail 
manufacturers. As yet, however, it cannot be said that any ex- 
tensive contracts have actually been placed in South Wales by 
Russian purchasers ; but makers report a movement in inquiries, 
and they pretty confidently hope that it will lead to a tolerably 
large business being done before long. There is still, however, an 
indisposition evinced by makers to enter into extensive engage- 
ments except on enhanced rates, and this, while any circumstance 
exists to mar the peace of Europe, must to some extent militate 
against the progress of transactions on continental account 
generally, as buyers are almost equally indisposed to give higher 
prices so long as peace is not an unconditional fact. 

The home trade continues to show movement, steel and iron rails 
being in better request for relaying and other purposes. Other 
descriptions are also in pretty good request, and quotations are 
fairly maintained. Makers still pay a great deal of attention to 
the production of pig, and while the quantity turned out is in- 
creased the quality is more and more improved, As remarked in 
last week’s report the importation of Spanish ores is rapidly in- 
creasing, and there is every probability that these ores will 
eventually supersede the Lancashire which have hitherto been used 
in the establishments of South Wales. They are found to be of 
superior quality and better adapted to the purposes of the district, 
and one firm alone is reported to be likely to import no less than 
100,000 tons per year, provided the necessary shipping facilities 
will be given them. In fact at each of the local ports steps are 
being taken to provide such facilities, and there is little doubt 
that in the course of a short time a large quantity of Spanish ores 
will be brought into the district for use at the various ironmaking 
establishments in Glamorganshire and Monmouthshire. Mr. R. 
Fothergill, one of the largest iron manufacturers in the first-named 
county, has just completed negotiations with a shipping firm to 
supply him with 70,000 tons of these ores per annum. 

In quotations there is no change to note since last week. 

The tin-plate trade remains steady, and makers are pretty well 
placed for contracts. The turn in prices of block tin is somewhat 
in their favour, although this is fully counteracted by the upward 
tendency in the values of other raw materials. 

There is very little further change to note in the steam coal 
trade. Orders continue to come in regularly for the various 
foreign markets, and colliery proprietors are able to provide 
tolerably regular employment to their men. There has, however, 
been no improvement in prices, which still makes the position of 
colliery proprietors a very unsatisfactory one. The purchases of 
house coals show but little variation. 

In some parts of the district the coalmasters continue to expe- 
rience considerable difficulty with their men, who from time to 
time put them to great inconvenience by turning back from the 
pit in the morning, and thus for some unperceivable reason cut off 
almost entirely the output for the day. Such freaks are very 
aggravating, to say the least, and interfere very materially with the 
execution of contracts. What course will be adopted by the men 
at the end of the month is still quite uncertain, but several col- 
liery proprietors complain that they will be quite unable to com- 
pete with the coal masters of the north and other districts if the 
scale of wages isaltered. Some of the larger proprietors, however, 
especially the ironmasters who are coal merchants as well, have 
intimated to their men that they are prepared to concede an ad- 
vance of 5 per cent. at the end of the month, this will restore the 
scale of wages paid before the reduction a short time ago. 

At a special meeting of the Monmouthshire Railway and Canal 
Company on Wednesday, Lord Tredegar in the chair, it was 
proposed that the company should contribute an additional 
£20,000 to the Alexandra Dock Company, provided the necessary 
powers were obtained by that company. It was urged in support 
of the proposition that it was for the interests of the company 
that the Alexandra Dock and the railway connections with their 
lines should be completed and opened for tratfic as soon as possible. 
The sum was to be applied towards the cost of constructing and 
completing the railway communications between the company’s 
railway and the dock. Several shareholders protested against the 
meeting that day on the ground that it was premature to pledge the 
proprietors to any further subscription until the Alexandra Dock 
Company obtained the necessary borrowing powers, and it was 
finally resolved that it was inexpedient at the present time to 
consider the matter. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE ENGINES OP THE SPAIN STEAMSHIP—MERSEY DOCKS AND 
Harsourk BoaRD—THE EARL OF DERBY’S ESTATE IN LIVER- 
POOL— MECHANICAL INDUSTRY AT LEEDS—SHIPMENTS OF RAILS 
FROM THE HARTLEPOOLS—LEEDS BRIDGE—LANCASHIRE AND 
YorRKSHIRE RAILWAY--STATE OF TRADE: Sheffield: South 
Yorkshire — LIVERPOOL AND BIRKENHEAD Docks — PaciFic 
STEAM NAVIGATION COMPANY—CHARGE AGAINST AN ENGINEER— 
Foe HorN at Sourer Pornt—THE St. OLaF (s.). 

TPE engines of the fine steamer Spain, built for the National 
Steamship Company, and recently undocked from the yard of 
Messrs. Laird Brothers, of Birkenhead, are on the compound 
principle, and were designed and constructed at Messrs. Laird 
Brothers’ works under the superintendence of Mr. Bevis, the 
managing engineer. The engines have two cylinders, the high- 
pressure one being 60in. in diameter, and the low-pressure one 
106in. in diameter, with a stroke of piston of 4ft. Gin. Thescrew 
is on Griffiths’ plan and has four blades 21ft. in diameter. The 
boilers, six in number, are arranged in two sets of three each, each 
set having a separate funnel. 

It appears that the average interest now paid on the bonds of 
the Mersey Docks and Harbour Board is £4 9s. per cent. per annum. 
The board paid £1,500,000 for the town and anchorage dues, the 
Observatory, and the Prince’s Landing Stage. The revenue now 
derived from them is £200,000 per annum. 

The present value of the Earl of Derby’s estate in Liverpool is 
computed at no less than £600,000. The estate is also yearly in- 
creasing in value. 

Messis. Greenwood and Batley, of the Albion Works, Leeds, 
have an order for a large quantity of machinery to be used in the 
manufacture of rifles forthe Russian army. They are also making 
machinery for the Russian Admiralty. 

Messrs. Manning and Wardle, of Leeds, have some South 
American orders on hand. 

Large shipments of rails have been made of late from the 
Hartlepools for America, 

The preliminary works in connection with the reconstruction of 














Leeds Bridge have been commenced. The first pile was driven into 
the bed of the river yesterday week. 








In consequence of the great development of traffic on the Lan- 
cashire and Yorkshire a the directors have recently made 
some fresh arrangements. ormeriy there were two superinten- 
dents—one for the western division, and one for the eastern divi- 
sion. Mr. H. Blackmore has now been made chief superintendent 
of the whole line, and district superintendents have been appointed 
for the Yorkshire section, the western or Liverpool section, the 
Manchester or midland section, and the East Lancashire section. 

The general trade of Sheffield continues pretty good. The 
heavy branches of local industry were never in a more prosperous 
condition; the demand is brisk for all kinds of plate, rod, bar iron, 
and steel. There are also good orders on hand on American ac- 
count, but the principal houses are working up English Govern- 
ment contracts, The principal ironworks in South Yorkshire are 
still doing a good business, There is an increased inquiry for 
steel-headed iron rails; the d d for B steel rails also 
continues excellent. An increased quantity of coke is being sent 
into North Lincolnshire. 

The water area of the Liverpool Docks is 266 acres, and the quay 
space 18 miles. The water area of the Birkenhead Docks is 166 
acres, and the quay space 9 miles. 

The directors of the Pacific Steam Navigation Company have re- 
solved to increase the sailings of their steamers on the Liverpoo 
and Valparaiso line from the present arrangement of semi-monthly 
sailings to three sailings per month. The new system will come 
into operation as soon as certain steamers, now in course of con- 
struction, are ready for service. 

The Liverpool Local Marine Board met on Saturday to investi- 
gate a charge of drunkenness and disobedience of orders preferred 
against the chief engineer of the steamer Singapore. The Singa- 
pore is a steamer of 1446 tons burthen, belonging to Messrs. Watts, 
Millburn, and Co., of London, and is commanded by Captain 
Mitchell. The defendant, John Charles Rutledge, was chief engi- 
neer on board the steamer, and the charge was that on several 
occasions during a voyage to Bombay and back he was drunk and 
incapable of performing his duties properly, and also on two occa- 
sions he refused to obey orders. he court, in giving judgment, 
said the defendant appeared to have been intoxicated on two occa- 
sions only. There could be no doubt, however, thas his conduct 
in disobeying orders had been very bad. Considering the previous 
good character of the defendant, the court would only suspend 
his certificate for three months. 

A fog-horn erected at the new lighthouse at Souter Point has 
been brought into practical use. The horn can be heard distinctly 
at a distance of several miles. 

The St. Olaf steamer has been fitted with compound engines by 
the North-Eastern Marine Engineering Company in Hendon Dock. 
The North-Eastern Company erected the engineson a platform bogie 
run along the railway to the dock side, and the engines have been 
lifted on board the St. Olaf by means of steam shears. The engines 
weighed about sixty tons. 








PRICES CURRENT OF METALS AND OILS. 
1871. 1871. 


























24eqa £84 4s4 £68 4, 
Steel, Swedish faggot .. 0 0 0..0 00 

0.72 0 0 Keg ...cceseceseeeee 1410 0..15 0 0 
0.74 0 ©} Tin, Banca, per ton. .... 128 10 0..129 10 0 

0..77 0 0 Straights, fine—cach . 1250 0..'270 0 
0.000 1280 0 

7 0..75 0 0 +1270 0 

C 0 o..00 0 ERAS cece cccccccece 1280 0 

Chili Bars .... +» 6310 0..6510 0 Refined, in blocks... BLO 6 

Do, refined ingot .. |70 0 9..72 © | Tinplates, pr bx, 22» shts 
Yellow Metal, per Ib. .. | 0 0 6§.. © 073) IG. coke .......00. | 23 0 0..26 0 0 
Iron, pig in Scotland,ton | 217 2d, cash. o.000 
Bar, Weich,in London | 7 5 0..710 0 0..31 0 
Wales.| 612 6..615 0/| 0. 000 

Staffordshire! 715 0..8 5 0 0... 015 0 
Rail, in Wales ...... 615 0..7 0 0 6..016 # 
Sheets, single in Lond.| 9 5 0..10 5 0 0.000 
Hoops, first quality ..| 515 0..9 5 @| es 0.000 
Nailrods ........0000 10 0. 715 0 Se, beey sseveeee 83 0 0..0 0 0 
Swedi esesesctesee | OMS O80 6 O hale,South Sea, pale 34 0 0..34 10 0 
Lead, Pig, Foreign pr.tn.|17 17 6..18 0 0 Yellow... ++ |33 0 0..33 20 0 
English, W.B. .... .|1915 0..20 0 0 330 0..0 0 0 
Other brands ........|18 5 0...810 © | 0 0..9 0 0 
Sheet, milled ........ | 1815 0..19 0 0 | 0..0 0 0 

hot, patent ... 2010 0..21 0 0} 00..00 0 
Red or minium 2010 0..0 0 0 - 7 00..0 00 
White, dry 23 60.000 ° 0.0 00 
ground in oil «-/000..0 00 ie 0..4410 0 
Litharge, W.B. ...... 000.00 0) . 0..4215 © 
Quicksilver, per bot....|10 0 0..0 0 0 0.47 9 @ 
Spelter, Silesian, per ton |17 15 0..18 5 0 | 0.000 
n, V&S ......|18 0 0..18 5 0 | Lard 0..64 9 0 
Zinc , ditto sheet........|24 0 0..0 0 0 | Tallow 0..00 0 
PRICES CURRENT OF TIMBER, 

1871. 1870, 1871. | 1870. 

Per load ££ 6/| £8 £ s | Per losd— the hue bs. 
T ssccceceeeeeesd® 513 0/121013 0 | Yel. pine, per reduced C. 

Quebec, redpine .. 315 415/ 315 415 ja, lst quality 18 01919 18 019 © 
ellowpine.. 45 5 5) 4 0 5 0} Qnddo. .. 13 514 0 18 018 © 
St. John’s N.B.. yl 0 0 0 0| © GO O O| Archangel, yellow.. 1210 1410 lL 0191 0 
Quebec, oak, white.. 6 0 6 5/ 515 6 5 | St. Petersburg, ye 13 4 183 6 LL O12 go 

birch ...... 310 415) 315 5 0/| Finland .......... 7 8 v) 610 8 
+ 40 410) 45 5 5|M seccceeseese OO O ol 7090 
+0 0 © 0] O O O O| Gothenburg, yel. .. 8101010! 8 0 810 
415 615/46 565 white 819 910} 0 0 0 0 
fir. + 210 410/ 2 5 4 5 | Gefle, yellow ...... 10101210) 9 01010 

. + 210 310] 2 5 #815 /| Soderbamn........ 810123 0| 8 0 910 

seees + 8 5 310] 215 8 2) Be 

sosseceeee 3 5 215) 3 O 2318 120ft. by 3 by 9510 0 1210) 10 01210 
aaacie amet 4 ot 4 co 310 510 PRE ee sees 

yl pine 10/ 310 510) plank, Dnt, 
rd.pine0 0 0 0 00 0 0| per dtin-f 9990 0000 
Lathwood, Danta fm.3 0 5 0/ 4 O 5 10 | Staves. per standard M. 

St Peter’s5 5 515| 5 5 6 5 Quebecpipe ...... 75 07710 65 0 6710 
Se atom ne 010 of tlt ee ie te eRe 
uebec, wht, spruce tic, crown .. ¢ 
84 John,w 1219 14101121015 0 Pipe ....+...} 185 9 17501400150 o 








WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 


(From J. Berger Spence aad Co.’s Circular.) 
MANCHESTER, May 15th, 1871. 

Soda.—Cream and white caustic in active inquiry, the former at £12 to 
£12 10s.; the latter at £13 5s. to £13 10s. Soda ash scarce, at 2d. to 24d. 
Soda crystals firm, at £5 10s. to £5 15s. Bi-carbonate, £12 to £12 10s. 
Salt cake, £3 2s. 6d. Glauber salts, £3 2s. 6d. 

Nitrate of Soda.—Quiet, at £15. 

Saltpetre,—Fair business. Refined, £33 to £34; foreign, 27s. 6d. to 29s. 

Alum.—£6 to £6 5s. for loose lump ; in export barrels, £7; ground, £7. 

Potash.— Muriates : 80 per cent. is unaltered at £9 5s. to £9 7s. 6d° 
Potashes, old, 33s. éd.; new, 34s. 6d. Pearl ashes, 39s. Prussiate, red, 
2s. 2d. to 2s. 3d.; yellow, 1s. 2d. to Is. 3d. 

Copperas.—Green and rusty, good inquiry, at 52s. 6d. to 55s. Dry cop- 
peras, 52s. Chloride of iron, £6. Prussian blue, 1s. 2d. to 1s. 6d. 

Copper salis,—Sulphate of copper, £23 to £24. 

Arsenic.—At £6 15s. to £7 5s. for fine powdered. 

Acids.—Tartaric, easy, at 1s, 4d. to ls. 44d. ; oxalic, 9d, to 9}d.; sul- 
phuric, £3 10s. to £3 15s.; carbolic, 1s. 1d. to 1s, 2d. 

Pyrites.—Unchanged, 7d. to 8d. per unit for Spanish. 

Manganese.—70s. to 90s. for 70 per cent. 

Iron Ove.— Hematite, 19s. to 20s. Oolitic, 6s. 9d. to 7s. 6d. 

Iron.—** Ayresome ” Yorkshire pig iron firm.—No. 1, 51s. ; No. 2, 49s. ; 
No. 3, 47s. 6d.; No. agg 46s. 6d.; No. 4 (forge), 46s. 6d. net cash, 
or 1s, extra four mon’ Sco’ 56s. to 57s. net cash. Welsh 
bars, £6 10s. to£#615s. Staffordshire bars, £7 5s. to £8. Hoopiron, £8 10s. 
fg eamey 60 per cent. to 67} per cent. off list. Boiler tubes, 40 per cent. 

per cent. 
p arene: English tough ingot, £71 to £72. Chili bars, £63 10s. 
2 0s. 

Tin.—Quiet. English ingot, £127 to £128. Straits, £123 10s. to £124. 

Tinplates.—Coke, L.C., at 23s. to 24s.; charcoal, at 28s. to 308. per box. 

Spelter.—Little business. Silesian: Speciul brands, £17 15s. to £18; 
English, £18 to £18 10s. 





«By ath thorough snow! igo ot haces! lowe wh gemees fip 
oF sho tne properties of wall golosbed soons, Hes, Epps bas provided 
our breakfast tables with a delicately flavoured beverage which may 
simply with Boling Water of MGIk. ‘ah pckot in iabelod— 
James Epps & Co., Homoopa’ Chemists, London, [ADv_] 























May 26, 1871. 


THE ENGINEER. 


351 








THE PLACE VENDOME COLUMN. 


On the 18th February, 1805, Mr. Pitt demanded of the 
House of Commons five millions—“ required for continental 
pu ”—and in July a still larger sum was voted him, 
the object being the establishment of a coalition of the 
German and Russian Powers against Napoleon, who, prac- 
tically master already of the Continent, was watching his 
chances of invading our own island. The news that the 
coalition was formed reached the great leader the same 
month, and, with the unerring insight and electric rapidity 
of decision that formed such great elements in his mighty 
successes, he instantly broke up his camps, turned his 
to our shores, and, by the 9th of September, had invaded 
Bavaria. On the 25th of the same month six marshals 
of France, with as many army corps, crossed the Rhine, 
and rapidly penetrated Central and Southern Germany, 
gradually concentrating towards Napoleon. Within thirty- 
six days from setting out from Boulogne he had struck 
the first effective blow at Donauwerth on the Danube. On 
the 20th October Mack capitulated at Ulm,and about 40,000 
Austrians and Germans were made prisoners, leaving the 
way to the heart of Austria almost open. At three o’clock 
in the early afternoon of a clear and sunlit winter's day, 
the 2nd December, 1805, the Battle of Austerlitz had been 
fought and won, 40,000 Austrians and Russians were hors 
de combat, and 266 guns remained in the hands of the 
victorious Emperor. The coalition for which Pitt had 
laboured was broken up; the subsidies, then viewed by 
Englishmen, and justly in proportion to the then existi 
national wealth aud burdens, as a vast sum—though suc 
as maladministration now wastes in a few months—had 
been lavished in vain, and the heart of the great patriot 
and statesman, Pitt—the pilot whose policy in the end, 
however, did really enable us to weather the storm—was 
broken. 

Prussia had never heartily and honestly joined the 
coalition, and reaped the fruits of her double-dealing before 
long ; her king, who had so far played “ cat in pan,” at once 
hastened to offer his felicitations. “ Voila un compliment 
—said Napoleon—dont la fortune a change Uaddresse ;” 
contempt was enough for the present, vengeance was 
to come, and the victor marched to complete his marvellous 
campaign of only teu weeks at Schénbrunn, Austria was 
humbled and crushed, Russia check-mated, and Prussia in 
crouching dread of what should follow. Early in 1806 the 
Emperor was back at Paris, and decreed that twelve 
hundred bronze guns captured, should he devoted to the 
erection of a bronze-covered column, after the style of that 
of Trajan, at Rome—erected there by his architect, 
Apollodorus, to mark the site of the hill of equal altitude, 
110ft., which had been removed to make way for Trajan’s 
Forum—which should stand as a perpetual memorial of 
those great deeds of France, and of ite army and imperial 
leader. And this is the monument, that France and her 
marshals and army, the Government for the time, and the 
citizens of Paris, have proved powerless to prevent being 
destroyed by the very dregs of the capital—still by French- 
men’s hands—and whilst the conquering Germanstill treads 
their soil. The grand column is no more now than a dusty 
and ra, stump of a few feet in height above its plinth, 
andits spiral rings of recorded triumphs, and the statuethey 
bore of the genius that compassed them, lie shattered upon 
the ground, to which they were dragged down, after some 
rings of the bronze spirals had been removed, and the stone 
core sawn through to facilitate the fall. It is not our 

to moralise or descant upon the events that produced, 
or those that have permitted, this senseless destruction of 
the column ; but while the event is still fresh our readers 
will, no doubt, like to have some particulars as to the cir- 
cumstances of its construction and erection. The chief 
portion of what we are about to state is scarcely known to 
the British "papa. and even in France is known but to few, 
and these of a generation fast passing away. We have 
been fortunate enough to obtain drawings of the original 
foundry and apparatus employed in casting the bronzes, 
from which our illustrations are taken. 

The execution of the decree for the erection of the 
column nominally devolved on the Minister of Public 
Works. A commission, of which the celebrated Dénon was 
the head, became the actual authorities, MM. Gondouin 
and Lepere being the professional members of it, the 
first as architect, the second as sculptor. M. Jacques 
Gondouin died at Paris in 1818, at the age of 81. He 
been a pupil of Blondel, and was, prior to the t Revo- 
lution, an eminent architect of the grand but heavy style 
of Louis XIV., and with vast practice. But the Revolu- 
tion fell heavily upon the favourite architect of the 
noblesse, and it was only under the Empire that he began 
to recover his lost position, when already a very old 
man. He had been the architect, amongst other — 
—— io the eye 4 x oo in the Quartier Latin, the 
great theatre of which, holding 1200 pupils, is a model of 
what such a room should be. -_ 

Dénon wasknown asanarcheologistand man of lettersand 
taste, and actual editor of the great national work on Egypt, 
having beenone of the savants whohad accompanied General 
Bona in his expedition there. Lepere had acquired a 
considerable professional reputation. ene of the commis- 
sion seem, however, to have been good men of business; 
and adopting the same procedure which had a few years 
before been so disastrously employed with respect to the 
monument to Dessaix, got into very much the same sort of 
difficulties. The modelling of that monument having been 
finished, the casting of it was set up to public competition, 
and a small bell-founder got the contract ; and in the end— 
for we cannot pause to recount details—in place of room 4 
it all in one piece, he castit in pieces which ill fitted to 
other. Theproduction of thebronzes for the column was in 
thesame way set up tocompetition, and an ironfoundernamed 
Launay, or Siieans; pebenaes time dop nocominnet, 
He undertook tomould and castall the pieces at the absurdly 
low price of one franc per ki e, or at about 5d. per 
pound, which included the dressing of the bronze castings, 
the omy | or chasing of the cast surfaces wherever 
necessary, and the fixing them in place. The other chief 

conditions were, that the founder was to have at his dis- 





1 the foundry constructed by the Municipality of Paris 
or the production of the grand equestrian statue of Louis 
XIV., a certain sum for supplying it with additional 
plant, that the necessary quantity of bronze guns, with an 
allowance of 10 per cent. for waste in casting, were to be 
delivered to him, and also the models in plaster for the 
castings, which were to be in dwplicate where he should so 
require. De Launay was an ironfounder far from want- 
ing in ability. It was he who made the castings and iron 
work of the bridge of Austerlitz, and of the Pont des Arts at 
Paris, and he had produced the design and model for the 
then very large iron dome roof of the Halle au Blé, to 
replace that of timber which had been burnt, and which, 
with slight alteration, was carried out by the great archi- 
tect Rondelet. It is also upon official record that it was he 
who devised the method of melting silver in cast iron in 
place of clay crucibles, long employed in the French mint, 
and until very recently in our own. He was, at a subse- 
quent period, also author of a small work on founding in 
various metals—of little merit, however. He had had no 
experience whatever previously in either melting or mould- 
ing bronze, but he was full of energy and intrepidity— 
even rashness—and this seems to have been well shared 
with him by the commission of directors. He was, how- 
ever, undoubtedly a man of much original resource and 
conception as to methods of moulding, and it was uo 
doubt in a too fond reliance upon these, and upon plans 
for avoiding much of the cost of bronze moulding by pre- 
viously employed methods, that he made his low offer 
which had been accepted by the directors. These methods 
De Launay actually carried out—we can scarcely say, with 
complete success—though his chief disasters. arose from 
quite a different quarter. 

He constructed reverberatory furnaces at the foundry— 
now fitted with new cranes, &c.—for the fusion of the 
bronze; but these were proportioned from his ironfounding 
experiences only, and proved splendid oxidising furnaces, 
and with insufficient beds or “pools” and a cutting draft 
that swept away the zinc, tin, and lead at a rapid rate. 
Upon his demand the twelve hundred guns were delivered 
over to him and stacked at the foundry, and an early proof 
of his rashness was afforded in that, to raise money, he at 
once sold or hypothecated the ter part of the 10 per 
cent. of the bronze allowed him for waste. 

M. Darcét, well known as a chemist, by his researches on 
alloys and other matters of technical chemistry, and then 
metallurgical director at the Mint of Paris, who appears to 
have been consulted in some way by the commission, fore- 
seeing what a mess might be made of the bronze by im- 
proper treatment in melting, whether through ignorance 
or with fraudulent intent, strongly advised the director 
Dénon to have the bronze of the guns handed over, ana- 
lysed, and its mean composition fixed; also that some pre- 
liminary melting and moulding trials should be made, and 
the constitution of the resulting bronze castings deter- 
mined, so that something like uniformity of alloy for all the 
castings of the column should be secured; and also that 
such methods of moulding should thus be arrived at and 
fixed upon, as should insure a fine face to the castings, re- 

uiring little or no chiselwork afterwards at the hand of 
the chaser, and so that the eminent sculptors or modellers 
employed under Lepere upon the original models, 
should not hesitate to attach their names to the 
castings from their respective works, But true 
science, and the prudence she dictates, as so often 
happens, spoke in vain. The question of whether the guns 
should be assayed or not was referred to the decision of 
the founder himself by the commission; and De Launay, 
either seeing the possible advantages of leaving that 
point in the dark, or in pure ignorance, replied that 
“He did not need to be better informed than the 
administration, and saw no use in any analysis.” So 
he set to work, and whether from vanity or a wish to 
impress his workmen, who proved for a long time very 
rebellious to his novel methods for moulding artistic 
bronze, involving wide departures from the time-honoured 
processes which were traditional with them, he attempted 
at the first, several of the very heaviest castings of the 
plinth and base of the column, and with most of these it 
1s said—with several it is certain—made complete failures, 
resulting in a serious loss in bronze, and alteration in its 
alloy, when thus requiring to be melted twice over. How- 
ever, his method for moulding in dry sand all parts of the 
work—of which we shall presently write—had theadvantage 
of great rapidity of execution as compared with the ancient 
modes, and the work soon went on apace, or, as we might 
more truly sayin the vernacular, “ram stam.” His furnaces, 
improperly constructed from the outset, and worked with- 
out skill and method, seldom gave two yields of metal 
alike; often the product was little more than red copper, 
the tin, the lead, and the zinc, baving been oxidised out and 
raked away with the scoriz, and often these had to be re- 
melted with fresh tin or lead added, obtained by smelting 
operations conducted on the scorize themselves. The chasers 
and sculptors complained of the utter want of uniformity 
in the bronzes, as well as of the bad quality generally of 
the castings; but the work was permitted to goon until 
about two-thirds of the total height of the spiral ribbon of 
relievos had been delivered, when De Launay found that he 
had scarcely any more material left wherewith to complete 
the work. His attempts now to smelt and return to use 
the mixed metals of low fusibility of the scorize resulted in 
the production of castings full of air-bubbles, and with 
ted stains of lead; and the clever but rash man— 
accountable for all the material and for the completion of 
his contract—found himself, as it is commonly called, 
“ruined.” And now at last M. Dénon and his collabora- 
teurs were compelled to do what M. Darcét had advised 
at the outset. A commission of two chemists, two 
architects, two mechanicians, and two founders, pre- 
sided over by an auditor of the Imperial Councii 
of State, was appointed to investigate the whole 
matter and to examine the contractor’s accounts. 


Their first act was to call for assays of the delivered 
over to and of the bronze sag oy oh vered by the 
founder, but these were not to be had. ~The weight of 


each piece delivered by the founder was known ; by taking 





specimens from all these in weight proportional to their 
weights, they obtained on analysis a mean assay for the 
whole of the column so far as completed; it gave, as in No. 1. 


No. 1. No. 2. 
Copper .. .«. 89°439 .. 89°360 
Tin.. . 7200 .. 10040 
Lead 0000 06 e© ce 3313 we « 0°102 
Silver, zinc, andiron.. .. «+ OO47 . 0°498 


100 * 
The like process gone through for the guns remaining 
unmelted gave a mean composition as in No, 2. It was 
cbvious then that vast quantities of tin and zinc had been 
lost, and that very considerable amounts of lead had beeu 
surreptitiously added in the meltings. Such, however, had 
been the irregularities of the earlier proceedings, that the 
Commission was unable legally to make the founder 
amenable, and had, on the contrary, to admit that he bad 
delivered an alloy richer in the more precious metal 
copper—than that he had received. The extreme dis- 
crepancies in constitution between the castings was foun: 
analytically to be as much as from 6 per cent. to only (2! 
per cent. of the alloying metals, and in fact up to the date 
of its fall the difference in colour and in patina betwecn 
the castings were discernible by any technical eye. A 
curious contemporaneous contrast to this, as showing tle 
difference between the rash “ practical man” without 
science, and the combined effects of science and practice 
together, we cannot omit to mention. The guns taken iu 
1805-6 were so numerous that the French scarcely knew 
what to do with them. The huge bodies of the great 
screw and fly stamping presses of cast iron in the Mint 
had frequently broken, causing great inconvenience, and 
Mr. Darcét was given bronze guns enough to cast from 
them anew all these press bodies. They were cast iv the 
Mint, and are there now, polished all over, without flaw or 
blow-hole ; and M. Darcét had the satisfaction, wheu 
done of presenting to his Government a report supported 
by analysis, and proving that the constitution of the press 
bodies was identical with that of the guns, and that far 
less than 10 per cent. loss had resulted from their fusiou 
and casting. 

The municipal foundry handed over to De Launay is 
shown in Fig. 1, page 355. It was a brick and wood — 
chiefly wood—structure of twelve sides, one of these bein 
intersected by the pit A, in which the cupola of the 
column was moulded, dried, and cast, and in front of 
which is an oblong pit for the statue and other castiny«. 
In the centre stood the queer, ponderous old crane ly 
the aid of which the statue of Louis XIV. had been cast, 
with its huge “ walking wheels” for men to act upon it at 
either side, These wereremovedand castiron crab gearsul- 
stituted, so that the crane became in elevation asin Fig. 2, 
and, bysuitable modifications of the ropetackle, was com)- 
tent to lift seventeen tons. Ten small cranes stand around 
the building (Fig. 1), whose adjacent sweeps were all mutu- 
ally intersecting, and all intersected by that of the great 
central crane. The roof was a heavy framed duodecagou 
of timber; sand moulding benches for the small parts, 
cramps, bolts, nuts, &c., stood all round eight of the sides, 
seen in the engraving with their sand and water troughs, &c. 
B is the shallow pit in which the first statue was moulded, 
C, C, C, C, the usual places for moulding the bas reliefs ; 
D, that of the eagles on the corners of the plinth; E and 
F are the reverberatory furnaces at either side of the com- 
pound chimney K, the former being on the old ironfounders’ 
model, and the latter, and later constructed, a sort of mon- 
grel between that and the reverberatories of the gun 
foundry of Toulouse. 

There were other minor accessories not shown in the 
cut, and, amongst these, a small ironfoundry for pro- 
ducing boxes, runners, and so forth, with blast 
cylinders driven by hand-wheels, and two cupolas, in 
which some of the bronze appears actually to have been 
melted; if so, there is no wonder it should have been traus- 
formed to copper alone. Fig. 3 shows the iron skeleton in 
horizontal plan, and the model in plaster on its mouldin: - 
table of the four eagles at the corners of the plinth. 
It will be at once understood by our founder 
readers that these were moulded in sand and rammed up 
withina skeleton box made in six segments or “ drawbacks, ’ 
the exterior of the mould after drying being strengthene:l 
by a thick .coat of plaster of Paris. Fig. 4 will equally 
indicate to founders (it would require a treatise to ful.y 
explain to those who are not) how the flat bassi reliew 
of the plinth were moulded and cast. The upper figure 
shows the skeleton box and pattern beneath; that below it 
the two halves of the box and the plaster model, with the 
edge of its wooden skeleton between. The next figuie 
below shows the box closed and clamped for casting; an:l 
the lowest, the tressles on which the box parts were turne:l 
over for dressing. Fig. 5 shows in elevation and in plan 
the model for the cupola, one of the heaviest and mos 
difficult castings of the whole, within the iron skeleton, in 
which the sand was rammed up; it rests by its bottom cur!) 
upon therim of the stove built in the pit A, Fig. 1, by which 
it was dried, and by means of which the model was ex- 
tracted. Fig. 6 shows the plaster model of the first or 
original statue, ihtended for Charlemagne, embedded 
in the sand of the lower part box, with the upper part 
placed over it ready for the filling in with sani, 
the statue being nearly 12ft. in height. This was a 
—— box, and was strengthened by heavy timber 

raming and placed on trunnions at the ends, 80 as to be 
“turned over” in the moulding pit, and admit of being 
there dried without difficulty or shock, and without aid 
from the crane, except to lift the finished mould into the 
casting pit. 

By the long-handed-down methods for artistic brouze 
casting, probably as old as when Hiram cast the bronzs 
of the Temple for Solomon, “in the clay ground of the 
plain of Succoth,” the moulds were produced in one or 
other of two ways, the mould itself being invariably of 
- tempered loam or clay, such as a brick is moulded 
rom}; viz, either by so moulding direct from the 
plaster model finished by the hand of the modelliny 
artist, by means of a more or less compiex assemblage 
of irregularly shaped “ drawbacks,” which, when fitted to- 
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of Paris ; or from a modeller’s wax model, which was itself 
either cast from the plaster model, or moulded direct by 
the artist, and which, after being completely surrounded 
by the loam, and that slowly dried, was raised in tempera- 
ture in a stove until the wax all melted and ran out, 
leaving the mould empty and fit for the metal, however 

mplicated or undercut in form. Those methods, how- 
ver, are very tedious and expensive, uire highly 
skilled moulders’ labour at every stage, hen when the 
casting is to be hollow, and therefore must be moulded on 
“a core,” by no means secure against failure, De Launay 
obviously took his contract—judging from the account he 
has himself given—upon the strength of three ideas, 
original with him, and which he kept to himself until in 
the course of the work they, became divulged, and as we 
have stated, were met with the incredulity and opposi- 
tion of his workmen. First, he proposed to mould every- 
thing either in “green” or in dry sand. Secondly, he saw 
how he could mould direct from the plaster of Paris 
models, which he stipulated to have in duplicate, so that if 
one were destroyed ‘he could himself replace it from the 
other one, and how he could extract these from the moulds, 
and yet avoid the complicated system of irregular shaped 
“drawbacks,” at least to a great extent. Thirdly, he 
had a plan for ramming up the backs of the bassi relievi 
by something very like our modern system of plate mould- 
ing, viz., upon a thin sheet of softened copper beaten to 
the contour of the face of the model, or of a cast from it, 
and then stiffened by a backing of plaster of Paris, and 
after ramming upon this the sand of the second half of the 
box or chassis, cutting off from the sand, by hand, a 
sufficient portion from all parts that were square, or 
nearly square, to the face of the basso relievo,so as to 
give equal thickness to all parts, Our founder readers 
will comprehend this at once. 

Now he was, in the main, right in all these previsions, 
and carried them all out. But it must be said he quite 
underrated the practical difficulty of carrying out 
his idea for the extraction of his plaster of 
Paris models. He based his plan upon these chemical 
facts—gypsum, or hydrous salelune of lime, when burned 
in a kiln at a not very high temperature, loses its con- 
stitutional water and becomes plaster. When this is 
mixed with water to a paste, and has set, water is again 
chemically combined with the before anhydrous alate 
of lime, though it now assumes the amorphous texture of 
a plaster image, in place of the original crystalline one of 
the gypsum, 9 this constitutional water, = i 
taken up, can be again expelled in great a heat 
of about five hundred Mat pA ae wt age Sn less, 
and the coherent plaster then drops to pieces and 
becomes pulverulent. De Launay’s plan then, was first 
to dry thoroughly and gradually his sand mould with the 
plaster model still within it, then to heat the entire toa 
sufticiently high temperature to cause the plaster model 
to lose itsfconstitutional water, and then to pick out piece- 
meal the powdery or disintegrated fragments and leave the 
mould empty, and, after some dressing, fit for “ pouring.” 
The Fig. 5 will suffice to show in effect how this was 
done for all the pieces. The plaster model of the cupola 
is right over—is the dome, inffact, of a cylindric brick 
oven beneath it. When the sand was rammed up all 
over it, a gentle fire first dried that, and then the 
heat being urged, the plaster {model itself was de- 
stroyed and disintegrated, and the fire being let go out, 
the moulders got into the hollow of the oven, picked out 
the remaining fragments, and dressed the mould. The 
loam, or dry sand core, was made by the usual well-known 
methods, and when the “ cope” was put over it the whole 
wis ready for ramming up in the casting pit, and for 
reception of the bronze. In this, and in the use of the thin 
copper backs for the velievos, there was undoubtedly much 
ingenuity and originality, which in the hands of a less 
ardent and more prudent man might have been so 
inodified as to have been attended with complete success, 
As it was, however, so rough and ill finished were 
numbers of the moulds thus prepared, and so bad the 
castings produced from them, that the artists and sculptors 
refused to permit their names to be cast upon the bronzes 
from them. The chasers finally employed to clear and 
make as perfect as might be the faces of the work, cut off to 
waste in the'whole no less than seventy tons of bronze, 
which by their contract they were entitled to dispose of, 
in addition to which three hundred thousand francs was 
paid them for their labour. The mismanagement of the 
whole affair strongly resembles the style in which our own 
public monuments, such as the Wellington one, and a good 
many others are conducted, and the result is much the 
same in all. In the end, the French Government paid 
more for the Vendome Column, so economically con- 
tracted for at five pence per pound, than if they had given 
carte blanche to the first science and the ablest practice in 
the world for its production, But a strange want of 
constructive forethought marked everything about the 
work, It was predicted by the men of science, that if the 
bronze shell were rigidly fastened to the stone core of the 
column the effect of the unequal expansion and contrac- 
tion of the bronze and of the oolitic stonework would tear 
the latter, or possibly both, to pieces, Napoleon himself is 
said to have sketched a mode! for the boutons, which held 
the bronze to the stone, of a form leaving the longitudinal 
expansion free, The form actually dated. Gooemn 
bound them together, and the effect was, that when the 
bright rays of a Paris summer’s sun had struck for a long 
day upon the southern side of the column, a trained eye 
could see that it was visibly bent over towards the north, 
And again, when the radiation of a clear night’s sky fol- 
lowing, rapidly chilled the air, a current of heated air swe’ 
upward along the southern semi-circumference of the 
column and cooled the bronze with such rapidity that the 
evening visitor could hear distinctly the cracking noises 
produced by the settling down of the more or less 
shattered stone column as the bronze shortened and 
hung upon its exterior. Were it not for the shat- 
tering of the stonework thus produced during sixty 
summers (it was inaugurated in 1810), it is doubt- 
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ful at least, that the awkward efforts of the canaille 
of Paris to pull it dewn would have been success- 
ful, though no doubt a very few pounds of gunpowder 
would have brought it down at any time. After Jena the 
model of Charlemagne for the original statue had its visage 
modified into the features of the Great Emperor. It was 
modelled by Chaudet, 

Tn 1814 the same sort of mob that recently destroyed 
the column, just then most loyal royalists, tried to pull 
off, by ropes, this statue, but could not succeed, and 
scaffolding and tackle had to be erected to lift it out of 
its socle or hollow base, and lower it to the ground, the 
drapeau blanc taking its place. It is said to have been 
melted up to re-edify parts of the statue of Henry IV. on 
the Pont Neuf. In 1833 Louis Philippe had a new 
statue of Napoleon, in his well-known gray riding coat 
and little cocked hat, telescope in hand, modelled by Le 
Seur and erected on the top; and we are enabled to 

resent with this to our readers illustrations—prepared 
rom an original French drawing, courteously placed at 
our dis; by Mr. Handyside, of Derby—of all the 
scaffolding and machinery as actually used for the elevation 
of this, which, when in place, proved a most mean-loookin 
and ugly figure, though its cost was no less than 60,000f. 
Fig. 7, page 355, shows the general elevation of the column 
and the ensemble of the framing for elevation of the statue. 
The framing consists of a sort of balance crane, and for 
a structure all of timber indicates some ingenuity, as may 

seen more clearly from Figs. 8 and 9, which are 
enlarged side and front elevations, and from Figs. 10, 11, 
and 12, which are partial plans at different levels. The 
framing consists of a lower strutted cage, wholly supported 
by a ring of hard wood secured round the base of drum of 
the cupola, close above the capital, as seen in plan and eleva- 
tion in Fig, 13, which forms the base of support for a sort 
of derrick frame placed above it, The top members of 
this base frame are provided with parallel iron rails, upon 
which the derrick frame is capable of sliding horizontally. 
The hoisting gear, of a somewhat primitive type, was 
attached to the derrick, with stoppers for the rope fall, 
shown in partial plan above Fig. 8, A small bit of 
pinion and ratchet gear, seen to the right, Fig. 8, 
at the extremities of the top members of the base frame, 
served to drag inwards to the centre of the column the 
statue when hoisted up. The statue of the petite corporal is 
seen in Fig. 7, in the iron cradle wherein it was secured, 
in the act of being hoisted up. The contrivance of this 
apparatus was due to S, E. Monsieur Budaroff, but the 
designs were designed by Lepere, at this data in capacity 
of architect. The statue only weighed about four tons, 
and it was hoisted into place in two hours and fifty- 
five minutes from leaving the ground. It was secured 
in place by six bronze bolts, of which three were s0 
arranged as to enable eee of the statue 
to be adjusted to the satisfaction of the sculptor. The 
foundations of the column are those of the equestrian 
statue of Louis XIV., which, previously to its removal, 
stood in the Place Vendome ; but the ens were 
mean and paltry until 1835, when granite was brought 
from Corsica to form the still existing fine stone base- 
ment, and the bronze railing around, on which the immor- 
telles used to hang thickly was added, at a total cost of 
76,000f. In 1865 the late Emperor Napoleon ITT. had a new 
statue in Roman military dress substituted for Le Seur’s 
ugly figure, and this it is which now, headless and spat upon, 
lies desecrated on the dung-heap on which it fell. What a 
lesson, were any needed, of the insubstantiality and 
mutability of the most commanding power and great- 
ness! And yet this has been surpassed by the worse than 
barbarian deeds enacted, while our ink is still wet, in the 
wilful destruction by fire of the grandest historic monu- 
ments, the noblest collections of architecture and of art, 
possessed by any nation. France has now indeed drank 
the cup of misery to the dregs. “Even her bitterest 
foreign enemy must pity her condition. | Comfort 
there can be none—even from those that love her best ! 
The column, which was not Doric, as stated by the 
Times, but Roman Doric, was 44 metres high to the 
top. The total weight of bronze actually in it was about 
252 tons ; so that, if all sold by the Commune, the old 
metal would not fetch more than about £2000, and the 
money expended upon the monument from first to last, 
exclusive of the cost of its destruction, was in or about 
£95,000, 
**We have heard it stated in Paris society that the 
original plaster models were deposited somewhere in Go- 
vernment buildings, probably at. the Musée de l’Artillerie. 
If this be so, there may be less difficulty in its restora- 
tion whenever France shall regain a Government, and 
Paris free itself from being rough ridden by its own worst 
mob, If once the original bronze of the guns that thun- 
dered in 1805 upon the Danube, and which now lies in 
fragments upon the pavement of the Place Vendome, had 
been sold by the Commune—and its being so was only a 
question of days—how should new and baser material ever 
replace it? 





SourHh Kznstnctron Musxum. — Visitors during the week 
ending May 1871 :--On Monday, Tuesday, and Saturda: 
(free), from 10 a.m. to 10 p.m,, Museum, 15,159; Meyrick an 
o 2578; on Wednesday, Thursday, and Friday 
— ion 6d.), from 10 a.m. till 6 p.m., Museum, 2035 ; National 

‘ortraits and other ies, 65; total, 19,837 ; ave of corre- 

week in former years, 11,667. Total from the opening 

the Museum, 10,462,890, 

Cuemicat Socrery, May 18TH.—Professor Frankland, F.R.S. 
President, in the chair, Messrs. T. Greenish and J. E. Mayall 


Analysis showed that are a compound of carbonate 

with thallic p Gy, Co Tlo,. On treaties 

and a pale pink ue 

t, which, on examination, was found to be thallic platino cyanide. 

The next paper read was “ On the Action of Nitric Acid on Dichlo- 
rophenol Sulphuric Acid,” by Dr, Armstrong, 





MANUFACTURE OF WHITE AND CoLouRED Srucco.—Calcined 
and ae Bes is mixed with a solution of glue, but 
if stucco of a perfi white colour is required w te yp 
sum has tobe mixed with asolution of colourless gelatine. 
setting of the plaster of Paris is thus dela; and its hardness 
increased, which is still more the case b ding seven parts of a 
saturated solution of borax diluted with twelve parts of water. 
This stucco may be coloured in various shades, or an appearance 
like marble and porph may be given to it by adding small 
but solid ove of the like material. After the setting, the 
ange of Paris is ground with pumice, a coat of dissolved glue is 

hen washed over, and the final polishing is effected by means of 
linen rags, with tripoli and olive oil. This process does not appear 
to differ materially from the methods in use for producing the 
imitation marble, &c., known as scagliola. 

MerTatuic CaRTrRipGe Casgs.—At the meeting of the Gun- 
makers’ and Inventors’ Club, on Saturday, the 13th inst., a 
was by Mr. F. Osborne, on ‘‘ Metallic Cartridge Cases,” Mr. 
Osborne stated that he would not go into the history of metallic 
cartidge cases, commencing as they did with the tiny capsule for 
saloon pistols, introduced by our French neighbours, and itself 
only a large percussion cap, which was subsequently developed 
into the flange or rim-fire copper cartridge so much used in the 
United States. Some ten years ago the cartridge began to give 
way to the central fire cases of Potet and Schneider, the latter 
having a folded metallic base, strengthened inside by a thick wad 
of compressed paper, and an anvil, or short pin, i in the 

on which the cap was exploded. These cartridges were 
made originally for sporting pu , with a shell of rolled perer, 
or mill and we may consider them as the type of the 
central fire cartridges now in use. No advance has been made so 
far as the principle is concerned, but very great improvements had 
bo ae in the anaes spe tee ay + ee oreo 
‘or military purposes cow produ uch a cartridge mus 
have pac to stand a very heavy charge of powder fired out of 
a rifled arm, the force of the explosion being immensely inc 
by the resistance which the latter offers to the bullet. It must 
be capable of easy extraction, waterproof, and not liable to be 
injured by rough usage. If the case can be refilled and used 
several times it is an undoubted advantage, although a good deal 
of ule pleading has been ones to prove that such refilling 
is of little or no consequence. The first cartridge that came near 
to fulfilling these conditions was the ‘‘ Boxer,” which, when first 
introduced, differed from the above-mentioned sporting cartridges 
in having its shell of coiled sheet brass, with or without paper 
covering. It was at first a failure, but having had the advantages of 
a long and somewhat exceptional course of experimental treatment 
at Woolwich, extending over several years, and having there re- 
ceived various additions and improvements, it arrived at the state 
in which we now find it. As a cartridge for the Snider rifle it is 
in its + form perhaps as good as any other, and even as a 
small-bore cartridge it is very efficient so far as shooting is 
concerned, but owing to its great length (now 3}in.), coupled with 
the extreme thinness of the metal coil, it is liable to di i 
and a little rough handling renders it unserviceable. When it 
became clear that the small bore was to be the arm of the 
future, an attempt was made to get over the difficulty by making 
the cartridges of bottle shape, and a cartridge of this has 
alae — ee eg rifle. oe bottle form of cart- 
Ti partic’ ly where the diff of diameter is as great as 
exists in the Boxer, is bad in principle, and only adopted as a 
means of getting over what is a radical defect in the arm, the in- 
ability to use 'a cartridge of any length, which future experience 
may prove to be the right one. With a cartridge of this form, as 
compared with the long small bore, the strain on the breech 
action is increased more than one-third. With some bottle cart- 
ridges the strain would be doubled, owing to the area of the cart- 
ridge base so far exceeding that of the bore of the barrel, The 
recoil is also increased, but not in the same proportion, or for the 
same reason, but owing to the sudden ignition of a short column 
of powder, The long thin cartri requires more. time for its 
omplete combustion, and starts the bullet gradually without 
un uly “‘upsetting” the same. In fact, the length of the cart- 
ri ere serves the same re = See of pebble powder 
in heavy guns, by which an increased velocity of t is ned 
with only half the strain on the gun. The sudden ignition of a 
short column of powder in a of the barrel doubly weakened 
by the enlarged chamber and the scsew outside is thus contrary 
to all the principles of gun construction. Whether the Boxer 
cartridge is made in the cylindrical or bottle form it is liable to 
four objections. First, the excessive weakness of the shell ; 
second, want of capacity, owing to so much space being taken up 
with the paper wad ; third, complication of parts, which, while it 
somewhat facilitates construction, is opposed to uniformity, an 
error in any one of the parts being sufficient to vitiate the results; 
fourth, the base, being attached by riveting at the centre, is 
liable to be pulled away by the extractor, and sometimes pulled 
off. The last objection has been got over, to a great extent, by 
using a very thick base, With a view to produce a ge case 
free from these objections many experiments have been made, 
both here and in the United States, involving an immense 
expenditure, on t of the great mechanical difficul- 
ties to be encountered; for it was determined from the com- 
mencement that the cartridge should be of one single 
piece, that there should be no makeshifts or cobbling-up 
of weak ag dependence on paper wads or separate 
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anvils, h were occasionally left out. These at- 
tempts could hardly fail to succeed, and now the solid 
metallic i cases made here and in the 


Massachuse' are almost perfect, in finish they have never 
been They are made from a single piece of metal, up 
to 2}in. long, are capable of containing seventy to seventy-five 
grains of powder, may be refilled several times. The shell is 
ingly strong, of bottle shape certainly, but not nearly so 
is respect as the Boxer. 
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e slightest difficulty in chambering 
them so as to produce perfectly uniform results, 
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RAILWAY MATTERS. 


THE oil-house, pattern-house, and round-house of the Phila- 
delphia, Wilmington, and Baltimore Railroad, in Wilmington, 
Del,, have just been burned, together with fifteen or sixteen loco- 
motives in and about the round-house. 


Works on hand in the Unstone Valley are expected considerably 
to increase the production of coal in that neighbourhood. The 
Sheepbridge Company is stated to be raising 10,000 tons of coal 
per week from its four collieries in the Chesterfield district. 

TuE preamble of a bill for the construction of a new line of rail- 
7 from rs wey oe in ae a been oe — — 

runlees, C, e engineer 0! proposed line, stated in his 
evidence that the secbeule cost of construction would be £144,000; 
the works were easy, the steepest gradient being 1 in 94. 


THE m tan police report that the tramways already made 
facilitate and cause no obstruction, except at a terminus, 
as at the foot of Westminster Bri But have not yet 
been tried in the more crowded streets ; that experiment has yet 


to be made, Under the circumstances the Board of Trade are 
unable to lay before Parliament a complete and perfect scheme for 


tramways in 

TuE London and North-Western Company received on Saturday 
the shareholders’ approval of the bill for conferring further powers 
on the Great Western Railway we p he relation to their own 
undertaking and the undertak of o' companies. The chief 
object of the bill was to enable the spe cumugtaiee jointly to make, 
in connection with their joint Birk undertaking, a new 
line of railway about half a mile in length at Birkenhead. 

A SMALL experiment in cheap railway construction is mentioned 


from which seems to surpass vious similar attempts 
in hot oa The line in my ted thirty mile 
in the State of Missouri, of w one mile is hed. e cost 
of this mile, laid with T-rail, has been £1300, and the cost of the 
entire thirty miles is estimated at £53,000, allowing £3300 for 
culverts, ke. The road bed is six feet wide on the to 

following the rise and fall the qoound wheve 1 dees act enceal 


of 
seventy feet to the mile, and winding round high hills and steep 
grades in curves of t. ius, less than one-third of those 
required for the ordinary gauge. 

A PROSPECTUS has been issued of the British and Forei 
Tramwa; ae pe Ay with a capital of £500,000, in 
shares of £10, of which £300, is to be first subs :ribed. The 
company has been formed by the parties who have been princi- 
pally instrumental in the introduction of tramwa: 
country and the chief cities on the Continent, and they propose 
to devote their experience to the acquisition of such concessions 
as may seem to present the essential conditions of success. Ar- 
a have already been made for taking the Brussels and 
Madrid lines, of which the former has been two years in operation 
and the latter is on the eve of completion, 

THE advices from New York this week announce that the people 
of the State of Minnesota have deliberately decided in favour of 
repudiation. The subject of the non-payment of the interest on 
the State Debt issued in aid of railroads was some months ago 
called to the attention of the Legislature, and the plain statement 
of the law and the facts in connection with the dishonoured 
bonds produced so excellent an impression u that body that a 
law providing for resumption was passed, subject to the ratifica- 
tion of the people. The vote on this law has just been taken, 
and has resulted in its rejection by a very large majority, the 
proportion in some of the towns being about five hundred to 
twenty. 

THE report of the directors of the “Eastern Bengal Railway 
Company states that on the 31st December last the extension line 
from near Kooshtea to Goalundo was opened by his Excellency 
the Governor-General of India ; and on the 1st of January, 1871, 
the line was opened with the sanction of the Government for 
public traffic. The gross receipts of the railway and steamer 
traffic of the first fourteen weeks of the current half-year show 
an increase over those of the corresponding period of 1869 of 
£13,300. The flotilla has been employed in the Serajunge and 
Dacca services, which have been worked with regularity and profit 
during the past half-year, and since the opening of the extension 
line this service has been worked from Goalundo i of from 
Kooshtea. The directors regret to state that the Government 
of India does not recognise any claim to the company’s having a 
river side station at Calcutta, and has stated that all idea of ob- 
taining the assent of the Government to the construction of a 
river side branch will be abandoned. 

WHILE street tramways are now everywhere spreading, and 
have come to be Eas an excellent and legitimate ~ Pa of 
conducting a certain class of street traffic, it seems that the Edin- 
burgh people are not to have their Tramways Bill without at 
least a little fighting in Parliament. The Caledonian Railway 
Company have petitioned the House of Lords against the bill, or, 
at least, they have thrown an obstacle in the way of its passing by 
ae gg =e alteration in the plans which is not likely to be con- 
ceded. leading feature of the petition isa that the 
i constructed differently from what is set down in 
the bill and is operation in London and elsewhere. It is asked 
that the grooves should be much wider, in order that connections 
may be formed betwixt the Caledonian Railway stations at Lothian- 
road and Leith, and the several other termini, so as to allow 
railway carriages and trucks to be run along the tramways, carry- 
ing goods. As this widening of the grooves would cause incon- 
venience to the ordinary street carriage traffic, and divert the 
tramways from the purposes for which they were designed, the 
trustees, at a meeting held the other day, unanimously 


into this 








road 

resolved to oppose the proposition of the Railway Com . The 
Town Counci Gimattiee cies came to a similar iat It 
would be a pity, indeed, if the railway company should succeed 


& ape an states + mage wa it would be of ques- 
onal van' themselves, wo tend effectively to bring 
= A disfavour. 


street tramways 
interesting official in the last 
India, showing all the accidents and injuries to life and limb that 
have occurred on the 4581 miles of Indian 
past and previous years. Last year there were sixty-nine 
258 cases of running off the line. The collisions do not 
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NOTES AND MEMORANDA. 


Tue mineral colours from Wolfram are obtained by decom- 
posing soluble tungstates by means of salts of the metals 
yielding insoluble phosphates. The tungstate of nickel produces 
a light green, tungstate of chromium a dark grey, tungstate 
of cobalt a violet or indigo blue, and tungstate of barium a bright 
white colour. Tungstic acid alone gives a fine light greenish- 
yellow. All these colours may be Np for water or oil colour 
paints. The last is a really desirable and probably quite un- 
changeable colour. 


In 1824 Mr. Lemuel W. Wright, of Massachusetts, patented 
in England, and introduced in a factory at Lambeth, London, 
some important machines of his invention, erroneously supposed 
to be the first ever contrived for making solid headed pins. The 
company, however, failed before these pins were introduced into 
the market, and the machinery was transferred to Stroud in 
Gloucestershire, where the manufacture was conducted by D. F. 
Taylor and Co., and solid-headed pins were sold by this firm in 
London about the year 1832. 

To distinguish coal frem benzole from that made from p we 
leum Brandberg recommends that the liquid to be examined should 
be poured on to a small piece of pitch in a test tube. Genuine 
benzole dissolves pitch in a few moments to a tarry liquid, while 
that made from petroleum, as well as = ether and ligroin, 
is scarcely coloured by it, even after having been left in contact 
with it for several hours. The properties and uses of benzole 
vary considerably, according to its source, and the above test will 
therefore be found convenient. 


THROUGH the skill of the late Mr. Roberts, the mule was made 
self-acting, the spinner not having now to work or guide the mule, 
but on to see to its = | kept in order. The value of these 
accumulated inventions be seen, when it is remembered 
that before the invention of Hargreaves one person could only 
attend one spindle ; at the present time one man, aided oT 
grown up youth and boy, will tend ° a 
or 1300 spindles in each or 2600 spindles together. 
be carefully examined it will be seen that one individual, aided 
by the machinery of the present day, will produce as much yarn 
as 750 persons could have done a little over one hundred years 
ago ; the result of these improvements being a large diminution 
in the cost of yarn, and a considerable increase of wages. A 
spinner in 1760 could only earn from 2s. to 3s. weekly, 
whereas now he can earn from 0s, to 35a, weekly. In ti 
time of Crompton, which was after considerable improvements 
had been made in machinery, the cost of weft forty 
hanks to the pound was 14s. per pound ; sixty 25s.; and 
eighty hanks to the pound, 42s. per pound. Now, the cost of pro- 
ducing will be 4d., 74d., and Is, Such 

ry. 


r pound respectively. 
are the advantages resulting from the invention of machine: 


THE manufacture of flint glass with barytes, as a substitute for 
oxide lead, is (according to Jeane) perfectly practicable. The 
following proportions of the materials are mixed for the manu- 
— of this glass of different degrees of hardness, brilliancy, 


Sulphate of barytes .. 100° .. 100° .. 100° .. 100° 
Sulphate of soda .. .. «+ T5 of 266.. 12° .. 120° 
es se se 90 -- 100° 88° .. G6 .. 55° 
Powdered charcoal 61 o6.. 51 .. 82 
Hydrate of lime .. .. «. Ol... -- of ol. — 
Carbonate of lime .. o. — oe 16... - 16 
Kaolin .. « .« ° ee \ a oe 53 .. 66 


The quantity of the sulphate of soda that has to be added depends 
upon the temperature attainable in the furnace, for barytic glass 
melts easier without it; it gets harder by the addition of kaolin. 
Barytes increases the brilliancy of the glass and makes it less 
expensive, as little alkali is required. M. Jeane uses this glass 
for windows as well as for bottles. The manufacture probably 
will be confined to countries producing sulphate of barytes in 
large quantities. A vast deal is produced in Great Britain, of 
which some is used for porcelain, but the great bulk for adulte- 
rating white lead paint, 


Mr. C. Micuavp, of Honfleur, has discovered a new method of 
refining oil, which will probably eclipse all those in general use at 
the present day. This method has just been communicated by M. 
Chevallier to the Société d’ it. While sulphuric 
acid is introduced into the oil in minute numerous streamlets, 
air is blown into the oil so as to produce a great commotion 
in the liquid and to fill it with air-bubbles. The mucilage 
contained in the crude oil being acted on by the acid, soon 
forms with the air a voluminous layer of scum at the surface, 
which is skimmed off as it forms. This insufflation of air is 
repeated several times in succession, and the scums cleated 
off every time until the oil is clarified. At this point of the 
operation it still retains free sulphuric acid. It is now run 
into a copper vessel, and steam is forced through it until 
the oil has reached a temperature of 100 deg. C. The steam is 
then allowed to bubble through for half an hour or an hour 
longer. After the oil has cooled down some 20 deg. or 30 deg. C., 
which may be done artificially, it is run through an ordinary 
filter. Two large refineries have ay been put up on the 
“* Michaud” plan, and the oil produced by them is so pure that 
the wick of a lamp burning it will not carbonise after many days’ 
usage. 

MM. MELL, Dufour, and Forel, have made a long series of 
experiments on the condensation of the aqueous vapour of the 
atmosphere by glaciers, The ene ys their observations 

on borders of 


were carried out partly in a garden the Lake of 
Geneva, ppd at the hotel on the glacier of the Rhone, at an alti- 
tude of 1760 metres, and on the same glacier at an altitude 


r 








of about 1810 metres, method adopted was to fill a cop; 
about 16 centimetres py A centimetres deep, to the 

unded ice (fram 700 to grammes) or snow, to weigh 
the whole accurately, and then, after exposure for a definite period, 
to ascertain the increase or deerease in weight which it had under- 
gone. The upper surface of the pan was about 200 square centi- 
metres, and it was thus easy, by simple calculation, to ascertain 
the amount of condensation or tion on every square metre 
or kilometre of surface, and also the thickness of the layer of 
water condensed or eva; The temperature and humidity 
of the air during the were carefully noted. The 
conclusions arrived at by the authors as to the hygrometric action 
of the glacier on the air, oref the air on the glacier, are as follows : 
—(1) That when the tensiem of the aqueous vapour of the air is 
less than 4°6 mm. there may beeither condensation or evaporation 


at the surface of the { the tension of the 
aqueous vapour ole i 
glacier. 


the surface of the The total result of i 
and evaporation at the of the glacier to be in 
favour of cond and that in a very degree. (4) 


The glacier tends to reduee, by condensation and evaporation, the 
tension of the aqueous vapour of the atmosphere to 4°6 mm. 
There is no exception to this law except in the case of condensa- 
tion at —— below freezing point. Where as in our 
climate and latitudes, the mean tension of the 

the air exceeds 4°6 mm., the glacier i 
ful desiccating action on the atmosphere. 
aqueous vapour tends, by reason of th 
against the ay ys the 
draw attention te importance 
them, In the —— — 
from the Alps far into 

ane condensed ae 

and consequen’ 

each « degree unknown 
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MISCELLANEA 

Ear. GRANVILLE believes there is no intention of continuing 
the Thames Embankment on the south side of the siver. 

THE fourth volume of the ‘Coal Plants of the Illinois Gcvlogical 
Survey ” embraces discriptions of seventy-eight new species. 

SpectMENS of coal and gold quartz from the neighbourhood of 
Bangalore have been favourably reported on by Dr. Hunter 

TuE Bank of England is taking extraordinary steps to facilitate 
the withdrawal of half-crowns and fourpenny-pieces from circula- 
tion. 

A MOVEMENT is on foot for erecting a bridge over the river Blyth, 
and with the full concurrence of the Blyth Harbour and Dock 
Committee. 

THE Observer contradicts the rumour that there is an idea of 
placing the Mint on the Thames Embankment. The site which 
the Government proposes to adopt for a new Mint is, it states, in 
Temple-lane. 

THE tea growers in the south and south-west of the United 
States of America are extending their acreage so much that they 
claim that in a few years enough tea will be grown to supply the 
home dewand. 

Tue Conservators of the Thames have framed a new set of bye- 
laws for the better navigation of the river, and especially with a 
view to the prevention of collisions, for which they intend to ob- 
tain an Order in Council. 

Tue following appointments were made on Tuesday at the 

iralty :— R. Bissaker, engineer, to the Fisgard, addi- 
tional, for service in the Porcupine ; and George J. Ross, first- 
class asssistant-engineer, to the Malabar. 

Reports have been received from the United States’ expedition, 
which is exploring the Tehuantepec Isthmus in Mexico to discover 
a canal route between the oceans, that a practicable route has been 
discovered. No particulars have yet been obtained, however. 

THE principal German ironworks have sufficient orders on hand 
to keep them employed for some time to come. A revival in the 
railway demand is also anticipated. Buta general restoration of 
peace and tranquillity in Europe is required to give a completely 
satisfactory tone to affairs. 

THE revenue of the North-Eastern Railway to May 13th this 
half-year amounted to £1,636,603, as compared with £1,507,026 in 
the i of 1870. The last weekly return was 
also a decidedly favourable one. The company is, however, now 
working thirty-four additional miles as compared with May, 1870. 

Tue Irish Times has information that in case the Princess of 
Wales should be unable to accompany his Royal Highness 
to Ireland on the occasion of the August Show of the Royal 
Agricultural Society, the Lord Lieutenant entertains strong 
hopes of inducing the Princess Louise and the Marquis of Lorne 
to honour that event with their presence. 

A Granr Drill Review, organised by the Society of Arts, of 
four thousand boys with their bands, will be held by his Royal 
Highness Prince Arthur in the Royal Horticultural Gardens on 
Wednesday, June 14. A musical performance by the boys in the 
Royal Albert Hall will take place after the review. Subscriptions 
in aid of the cost of conveying the boys by railway and providing 
them with refreshments will be received by the secretary of the 
Society of Arts. 

From a statement recently presented to the Corporation by the 
Chamberlain of London, it appears that during last year the re- 
ceipts in respect of the Metropolitan Cattle Market amounted to 
£31,460. Of this sum £13,453 was received on account of lairaze, 
£3813 of tolls on animals, £8436 of dues for pens and rails, £3002 
of rents in the market, and £1082 of rents in the improved dwell- 
ings for the labouring poor. The expenditure was £37,365 in all, 
leaving a balance against the City of £5905. 

Ir is stated in the Cape Standard that a new diamond-field, of 
great richness, has been discovered on the banks of the Vaal, in 
the district of Boshof, and that a diamond of 1074 carats has been 
found there. 


The Graff-Reinct Herald says that two gems, one 
of fifty-two and the other of 115 carats, have been picked up in the 
neighbourhood of Hope Town ; and there are glowing reports of 
Diamondia and some other districts. No doubt many fine gems 
have been found ; but caution should be observed in receiving 
the very glowing statements made by the enthusiastic diamond- 
seekers. 

THERE is considerable disturbance in the labour market of Staf- 
fordshire. The vice and anvil makers of Dudley have given notice 
of a reduction of wages to which the workpeople will probably not 
submit. The cabinet brass founders at Wolverhampton have re- 
ceived a notice from their workpeople demanding an increase of 
25 per cent. in the rate of wages, but it is not thought likely that 
any concession will be made by the masters. The fine-plate branch 
of the lock trade in Wolverhampton is also agitated by a demand 
from the workmen for in wages, but in this case hopes of an 
amicable adjustment are generally entertained. 

Tue value of the steam engines exported in March last was 
£195,995, as compared with £163,846 in March, 1870, and £116,265 
in h, 1869. Russia took our steam engines in March to the 
value of £18,970, to the value of £38,230, and British India 
to the value of £28,005. In the three months ending March 31 this 
year the value of our steam engine was £367,781, against 
£406,652 in the corresponding peried of 1870, and £294,478 in the 
corresponding period of 1869. Russia figured in this year’s total 
for £20,515, Egypt for £68,413, British India for £56,280, and 
Australia for £35,713. The totals for the corresponding quarter 
of 1870 were—Russia, £4574; Egypt, £93,382; British India, 
£49,992; and Australia, £17,836. Our exports of steam engines— 
an expression which must be taken to include locomotives—to 
Brazil have been of some little importance this year; the shipments 
to Spain have declined. 

On Saturday Messrs. John Elder and Co. launched from their 
shipbuilding yard at Fairfield, Govan, an iron screw steamship 
of 2789 tons, B.M., and 600-horse power nominal, for the Royal 
Mail Steam Packet Company of London, The vessel has been 
designed and construc for that company’s service between 
Great Britain and the West Indies, and is of the following dimen- 
sions:—Length over all, 358ft. ; breadth, 40ft. ; depth moulded, 35ft. 
Her accommodation for } gers is of the most complete descrip- 
tion; besides providing comfortable accommodation for 75 second- 
class, and 50 third class passengers, she is furnished with cabin and 
sleeping apartments in the highest style of elegance and comfort 
for 0 first-class ngers. This vessel is similar in construction 
to the Elbe, launched by the same firm eighteen months ago, and 
which has proved so successful, and also to the Tagus, launched by 
the same firm in January last, and which left Greenock for South- 
ampton on Thursday afternoon. As the ship left the ways she was 
gracefully named the Moselle by Miss of London. 


Mr. Hamitton H. Furron gives it as his opinion that if the 
heavy road traction engines continue to be allowed to traverse the 
roads in their present state we shall probably have to reeord many 
serious acc‘dents similar to the one which occurred by the fall of 
a bridge a few days ago near Maldon, Essex. The turnpike and 
parish roads, as originally constructed, were, Mr. Fulton observes, 
never intended to such ponderous machines, and the result 
will be that the fragile surfaces of the road will be seriously 

and the culverts, bridges, &c., constantly ruptured. 

This di ty would, a ees tok, the 
duction of tram upon which the engines could work. The 
tram rails would > disteibute the weight of the load over the sur- 
face of the road as to prevent the evil consequences before referred 
Mr. Fulton f traction i have been worked 
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for many in all parts of England, and yet accidents, by the 
failure of iain, are almost unknown. Tramways cannot com- 
pete with i except under very unusual circwm- 
stances, 


traction engines, 
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PROPOSED THAMES EMBANKMENT AT CHELSEA. 


MR. J. W. BAZALGETTE, M. INST. C.E., ENGINEER. 


(For description see page 362.) 
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ON COLOUR VISION. 


Av a recent meeting of the Royal Institution a paper on 
“Colour Vision ” was read by Professor J. Clerk Maxwell, 
M.A., LL.D., F.R.S., which we reproduce here because it 
contains a good deal of matter interesting to those who 
have to do with the conduct of railway traffic, colour 
blindness being not an unfruitful source of accident. 
Professor Maxwell said : 


All vision is colour vision, for it is only by observing differences 
of colour that we distinguish the forms of objects, I include 
differences of brightness or shade among differences of colour. 

It was in the Royal Institution, about the beginning of this cen- 
tury, that Thomas Young made the first distinct announcement of 
that doctrine of the vision of colours which I propose to illustrate. 
We may state it thus :—We are eapable of feeling three different 
colour-sensations. Light of different kinds excites these sensa- 
tions in different proportions, and it is by the different combina- 
tions of these three primary sensations that all the varieties of 
visible colour are produced. In this statement there is one word 
on which we must fix our attention. That word is sensation. It 
seems almost a truism to say that co'our is a sensation ; and yet 
Young, by honestly recognising this elementary truth, established 
the first consistent theory of colour, So far as I know Thomas 
Young was the first who, starting from the well-known fact that 
there are three primary colours, sought for the explanation of this 
fact, not in the nature of light, but in the constitution of man. 
Even of those who have written on colour since the time of Young 
some have supposed that they ought to study the properties of 
pigments, and others that they ought to analyse the rays of light. 
They have sought for 1 knowledge of colour by examining some- 
thing in external nature—something out of themselves, 

Now, if the sensation which we call colour has any laws it must 
be something in our own nature which determines the form of 
these laws; and I need not tell you that the only evidence we can 
obtain respecting ourselves is derived from consciousness. 

The science of colour must therefore be regarded as essentially 
a mental science. It differs from the greater part of what is called 
mental science in the large use which it makes of the physical 
sciences, and in particular of optics and anatomy. But it gives 
evidence that it is a mental science by the numerous illustrations 
which it furnishes of various operations of the mind. 

In this place we always feel on firmer ground when we are 
dealing with physical science. I shall, therefore, begin by show- 
ing how we apply the discoveries of Newton to the manipulation 
of light, so as to give you an opportunity of feeling for yourselves 
the different sensations of colour. 

Hefore the time of Newton white light was supposed to be of 
all known things the purest. When light appears coloured it was 
supposed to have become contaminated by coming into contact 
with gross bodies. We may still think white light the emblem of 
purity, though Newton has taught us that its purity does not 
consist in simplicity. 

We now form the prismatic spectrum on the screen [exhibited]. 
These are the simple colours of which white light is always made 
up. We can distinguish a great many hues in passing from the 
one end to the other; but it is when we employ powerful spec- 
troscopes, or avail ourselves of the labours of those who have 
mapped out the spectrum, that we become aware of the immense 
multitude of different kinds of light, every one of which has been 
the object of special study. Every increase of the power of our 
instrumentsincreases inthe same proportion as the number of lines 
visible in the spectrum. 

All light, as Newton proved, is composed of these rays taken 
in different proportions. Objects which we call coloured when 
illuminated by white light make a selection of these rays, and our 
eyes receive from them only a part of the light which falls on 
them. But if they receive only the pure rays of a single colour of 
the spectrum they can appear only of that colour. If I place this 
disc, containing alternate quadrants of red and green paper, in the 
red rays it appears all red, but the red quadrants brightest. If I 
place itinthe green rays both papersappeargreen, but thered paper 
is now the darkest. This, then, is the optical explanation of the 
colours of bodies when illuminated with white light. They sepa- 
rate the white light into its component parts, absorbing some and 
scattering others. 

Here are two transparent solutions [exhibited]. One ap 
yellow, it contains bichromate of potash ; the other appears om 
it contains sulphate of copper. If I transmit the light of the 
electric lamp through the two solutions at once the spot on the 
screen appears green, Dy means of the spectrum we shall be able 
to explain this, The yellow solution cuts off the blue end of the 
spectrum, leaving only the red, orange, yellow. and green. 
The blue solution cuts off the red end, leaving only the green, 
blue, and violet. The only light which can get through both is 
the green light, as you see. In the same way most blue and yellow 
paints, when mixed, appear green. The light which falls on the 
mixture is so beaten about between the yellow particles and the 
blue that the only light which survives is the green. But yellow 
anil blue light when mixed do not make green, as you will see if 
we allow them to fall on the same part of the screen together. 

It is a striking illustration of our mental processes that many 
persons have not only gone on believing, on the evidence of the 
1ixture of pigments, that blue and yellow make green, but that 
they have even persuaded themselves that they could detect the 
separate sensations of blueness and of yellowness in the sensation 
of green. 

We have availed ourselves hitherto of the analysis of light b 
coloured substances. We must now return, still under the guid- 
ance of Newton, to the prismatic spectrum, Newton not only 

‘* Untwisted all the shining robe of day,” 


but showed how to put it together again. We have here a pure 
spectrum, but instead of catching it on a screen we allow it to 
through a lens large enough to receive all the coloured rays. se 
rays proceed, according to well-known principles in optics, to form 
an image of the prism on a screen placed at the proper distance. 
This image is formed by rays of a chew, and you see the result 
is white. But if I stop any of the coloured rays the image is no 
longer white, but coloured ; and if I only let through rays of one 
colour, the image of the prism appears of that colour. 

I have here an arrangement of slits by which I can select one, 
two, or three portions of the light of the spectrum, and allow 
them to form an image of the prism while all the rest are stopped. 
This gives me a perfect command of the colours of the spectrum, 
and I can produce on the screen every possible shade of colour b 
adjusting the breadth and the ition of the slit through whic 
the light passes, I can also, by interposing a lens in the passage of 
the light, show you a magnified image of the slits, by which you 
will see the different kinds of light which compose the mix- 
ture, 

The colours are at present red, green, and blue, and the mixture 
of the three colours is, as you see, nearly white, Let us try the 
effect of mixing two of these colours. and blue form a fine 
purple or crimson, green and blue form a sea-green or sky-blue, 
red and green form a yellow. 

Here, again, we have a fact not universally known. No painter, 
wishing to produce a fine yellow, mixes his red with his n. The 
result would bea very dirty drab colour. He is furnished by nature 
with brilliant yellow pigments, and he takes advantage of these. 
When he mixes red and green yng the red light scattered by the 
red paint is robbed of nearly all its brightness by getting among 
particles of green, and the green light fares no better, for 11 is sure 
t» fallin with particles of red paint. Jbut when the pencil with 
which we printis composed of ther»vs of light, the effect of two 
couts of colour is very different. Tae red und the green form a 
yellow of great splendour, which m«y be shown tu be as intense 
as the purest yellow of the speetrun., 

I lave now anauged the stits to transmit the yellow of the speo- 








trum. You see it is similar in colour to the yellow formed by 
mixing the red and green. _ It differs from the mixture, however, 
in being strictly homogeneous in a physical point of view. The 
prism, as you see, does not divide it into two portions as it did the 
mixture. Let us now combine this yellow with the blue of the 
—, The result is — not green ; we may make it pink 
if our yellow is of a warm hue, but if we choose a greenish yellow 
we can saps a good white. 

You have now seen the most remarkable of the combinations of 
colours—the others differ from them in degrec, notin kind. I 
must now ask you to think no more of the physical arrangements 
by which you were enabled to see these colours, and to concentrate 
your attention upon the colours you saw, thatis to say, on certain 
sensations of which you were conscious, We are here surrounded 
by difficulties of a kind which we do not meet with in purely 
P ysical inquiries. We all feel these sensations, but none of us can 

escribe them. They are not only private property, but they 
are incommunicable. We have names for the external objects 
=— excite our sensations, but not for the sensations them- 
selves, 

When we look ata broad field of uniform colour, whether it is 
really simple or compound, we the sensation of colour 
appears to our consciousness as one and indivisible. We cannot 
directly recognise the elementary sensations of which it is com- 
posed, as we can distinguish the component notes of a musical 
chord. A colour, therefore, must te Saaenen as a single thing, 
the quality of which is capable of ° 

To bringa quality within the grasp of exact science, we must 
conceive it as depending on the values of one or more variable 
quantities, and the first step in our scientific progress is to deter- 
mine the number of these variables which are necessary and suffi- 
cient to determine the quality of acolour, We ao not require 
any elaborate experiments to prove that the quality of colour can 
vary in three and only in three independent ways. 

One way of expressing this is by saying, with the painters, that 
colour may vary in hue, tint, and shade, 

The finest example of a series of colours, varyingin hue, is the 
spectrum itself. A difference in hue may be illustrated by the dif- 
ference between adjoining colours in the spectrum. The series of 
hues in the spectrum is not complete ; for, in order to get purple 
hues, we must blend the red and the blue. 

Tint may be defined as the degree of purity of a colour. Thus, 
bright yellow, buff, and cream-colour, forms a series of colours of 
nearly the same hue, but varying in tint. The tints, correspond- 
ing to any oo hue, form a series, beginning with the most pro- 
nounced colour, and ending with a perfectly neutral tint. 

Shade may be defined as the greater or less defect of illumi- 
nation. If we in with any tint of any hue, we can forma 
gradation from that colour to black, and this gradation is a series 
of shades of that colour. Thus we may say that brown is a dark 
shade of orange. 

The quality of a colour may vary in three different and inde- 
pendent ways. We cannot conceive of any others. In fact, if we 
adjust one colour to another, so as to agree in hue, in tint, and 
in shade, the two colours are absolutely indistinguishable. 
There are, therefore, three, and only three, ways in which a colour 
can vary. 

I have purposely avoided introducing at this stage of our inquiry 
anything which may be called a scientific experiment, in order to 
show that we may determine the number of qualities upon which 
the variation of colour depends by means of our ordinary ex- 
perience alone. 

Here is a point in this room: if I wish to specify its position, I 
may do so by giving the measurements of three distances, namely, 
the height above the floor, the distance from the wall behind me, 
and the distance from the wall at my left hand. 

This is only one of many ways of stating the position of a point, 
but it is one of the most convenient. Now, colour also depends on 
three things. If we call these the intensities of the three primary 
colour sensations, and if we are able in any way to measure these 
three intensities, we may consider the colour as specified by these 
three measurements. Hence the specification of a colour agrees 
with the specification of a point in the room in depending on three 
measurements. 

Let us goa step further and suppose the colour sensation mea- 
sured on some scale of intensity, and a point found for which the 
three distances, or co-ordinates, contain the same number of feet 
as the sensations contain degrees of intensity. Then we may say, 
by a useful geometrical convention, that the colour is represented, 
to our mathematical imagination, - 4 the point so found in the 
room ; and if there are several colours, represented by several 

ints, the chromatic relations of the colours will be represented 

y the geometrical relations of the points. This method of ex- 
pressing the relations of colours is a great help to the imagination. 
You will find these relations of colours stated in an exceedingly 
clear manner in Mr. Benson’s ‘‘ Manual of Colour,” one of the 
very few books on colour in which the statements are founded on 
legitimate experiments. 

There is a still more convenient method of representing the rela- 
tions of colours by means of Young’s triangle of colours. It is 
impossible to represent on a plane piece of paper every conceivable 
colour ; to do this requires space of three dimensions. If, however, 
we consider only colours of the same shade—that is, colours in 
which the sum of the intensities of the three sensations is the same, 
then the variations in tint and in hue of all such colours may be re- 
presented hy points on a plane. For this purpose we must draw 
a plane cutting off equal lengths from the three lines representing 
the primary sensations. The part of this plane within the space 
in which we have been distributing our colours will be an equi- 
lateral triangle, The three primary colours will be at the three 
angles, white or gray will bein the middle, the tint or degree of 
— of any colour will be expressed by its distance from the 
middle point, and its hue will depend on the angular position 
of the line which joins it with the middle point. 

Thus the ideas of tint and hue can be expressed geometrically 
on Young’s triangle. To understand what is meant by shade we 
have only to suppose the illumination of the whole triangle in- 
creased or diminished, so that by means of this adjustment of 
illumination Young’s triangle may be made to exhibit every variety 
of colour. If we now take any two colours in the triangle and mix 
them in any proportions, we shall find the resultant colour in the 
line joining the component colours at the point corresponding to 
their centre of gravity. ‘ 

I have said nothing about the nature of the three primary sen- 
sations, or what particular colours they most resemble. In order 
to lay down on paper the relations between actual colours, it is 
not necessary to know what the primary colours are. We may 
take any three colours provisionally, as the angles of a triangle, 
and determine the position of any other observed colour with 
respect to these, so as to form a kind of chart of colours, 

f all colours which we see, those excited by the different rays 
of the prismatic spectrum have the greatest scientific importance. 
All + consists either of some one kind of these rays, or of some 
combination of them. The colours of all natural bodies are com- 
pounded of the colours of the spectrum. If therefore we can form 
a chromatic chart of the spectrum, expressing the relations be- 
tween the colours of its different rtions, then the colours of all 
nat bodies will be found within a certain boundary on the 
chart defined by the positions of the colours of the spectrum. 

But the chart of the spectrum will also help us to the knowledge 
of the nature of the three piimary sensations. Since every sen- 
sation is essentially a positive thing, every compound colour-sen- 
sation must be entirely within Young’s triangle of colours, so that 
if any colour in the spectrum is identical with one of the colour 
sensations the chart of the spectrum must be in the form of a 
line having a sharp angle at the point corresponding to this colour. 

I have «lready shown you how we can make a mixture of auy 
three of the colours of the spectrum, and vary the colour of the 
mixture by altering the intensity of uny of the three components. 
Lf we place this compound colour site by side with any other 





colour, we can alter the compound colour till it appears exactly 
similar to the other. ean be done with the greatest exactness 
when the resultant colour is nearly white. I have therefore con- 
structed an instrument which I may calla colour-box, for the pur- 
pose of making matches between two colours. It can only be 
used by one observer at a time, and it requires daylight, so I have 
not brought it with me to-night. It is nothing but the realisation 
of the construction of one of Newton’s propositions in his ‘‘ Lec- 
tiones Optice,” where he shows how to take a beam of light, to 
separate it into its components, to deal with these components as 
we please by means of slits, and afterwards to unite them into a 
beam —. The observer looks into the box through a small 
slit. He sees a round field of light consisting of two semicircles 
divided by a vertical diameter. The semicircle on the left con- 
sists of _ which has been enfeebled by two reflections at the 
surface of glass. That on the right is a mixture of colours of the 
spectrum, bY opottiens and intensities of which are regulated by 
a 


the observer forms a judgment respecting the colours of the two 
semicircles. Suppose he finds the one on the right hand redder 
than the other, he says so, and the operator, by means of screws 
outside the box, alters the breadth of one of the slits, soas to make 
the mixture less red ; and so on till the right semicircle is made 
exactly of the same appearance as the left, and the line of separa- 
tion becomes almost invisible, 

When the operator and the observer have worked together for 
some time they get to understand each other, and the colours are 
adjusted much more rapidly than at first. 

Vhen the match is pronounced perfect the positions of the slits, 
as indicated by a scale, are registered, and the breadth of each 
slit is carefully measured by means of a gauge. The registered 
result of an observation is called a “colour equation.” It asserts 
that a mixture of three colours is, in the opinion of the observer 
(whose name is given), identical with a neutral tint, which we 
will call standard white. Each colouris specified by the position 
of the slit on the scale, which indicates its position in the spec- 
trum, and by the breadth of the slit, which is a measure of its 
——. 

In order to make a survey of the spectrum we select three points 
for purposes of comparison, and we call these the three standard 
colours, The standard colours are selected on the same principles 
as those which guide the engineer in selecting stations for a survey. 
They must be conspicuous and invariable and not in the same 
straight line. 

In the chart of the spectrum you may see the relations of the 
various colours of the spectrum to the standard colours and 
to each other. It is manifest that the standard m which I 
have chosen cannot be one of the true primary colours, for the 
other colours do not all lie within the triangle formed by joining 
them. But the chart of the spectrum may be described as con- 
sisting of two straight lines meeting ina point. This point corre- 
— to a green about a fifth of the distance from » towards F. 

his green has a wave length of about 510-millionths of a milli- 
metre by Ditscheiner’s measurement. This green is either the 
true primary green, or at least it is the nearest approach to it 
which we can ever see. Proceeding from this green towards the 
red end of the oan, find the different colours lying almost 
exactly in a straight This indicates that any colour is 
chromatically equivalent to a mixture of any two colours on Os 
site sides of it and in the same straight line, The extreme is 
considerably beyond the standard red, but it is in the same 
straight line, and, therefore, we might, if we had no other evidence, 
assume the extreme as the true primary red. We shall see, 
however, that the true primary red is not exactly represented in 
colour by any part of the spectrum. It lies somewhat beyond 
the extreme red, but in the same straight line. 

On the blue side of primary the colour equations are 
seldom so accurate. The colours, however, lie in a line which is 
nearly straight. I have not been able to detect any measurable 
chromatic difference between the extreme indigo and the violet. 
The colours of this end of the spectrum are represented by a num- 
ber of points very close to each other. We may suppose that the 
primary blue is a sensation differing little from that excited by 
the parts of the trum near G. 

Now, the first thing that occurs to most ~—- about this result 
is that the division of the spectrum is by no meansa fair one. 
Between the red and the green we have a series of colours appa- 
reatly very different from either, and having such marked 
characteristics that two of them, orange and yellow, have received 
separate names. The colours between the green and the blue, on 
the other hand, have an obvious resemblance to one or both of 
the extreme colours, and no distinct names for these colours 
have ever become popularly recognised. 

I do not profess to reconcile this discrepancy between ordinary 
and scientific experience. It only shows that it is impossible by a 
mere act of introspection to make a true analysis of our sensa- 
tions. Consciousness is our only authority; but consciousness 
must be methodically examined in order to obtain any trust- 
worthy results, 

I have here, through the kindness of Professor Huxley, a 
picture of the structure upon which the light falls at the back of 
the eye. There is a minute structure of bodies like rods and cones 
or pegs, and it is conceivable that the mode in which we become 
aware of the shapes of things is by a consciousness which differs 
according to the particular rods on the ends of which the light 
falls, just as the pattern on the web formed by « Jacquard loom 
depends on the mode in which the perforated cards act on the 
system of movable rods in that machine. In the eye we have, on 
the one hand, light falling on this wonderful structure, and on the 
other hand we have the sensation of sight. We cannot compare 
these two things ; they belong to — categories, The whole 
of metaphysics lies like a great gulf between them. It is possible 
that discoveries in physiology may be made by tracing the course 
of the nervous disturbance, 


“Up the fine fibres to the sentient brain ;” 


but this would make us no wiser than we are about those colour- 
sensations which we can only know by feeling them ourselves. Still, 
though it is impossible to become acquainted with a sensation by 
the anatomical study of the organ with which it is connected, we 
may make use of the sensation as a means of investigating the 
anatomical structure, 

A remarkable instance of this is the deduction of Helmholtz's 
theory of the structure of the retina from that of Young with 
respect to the sensation of colour. Young asserts that there are 
three elemep| sensations of colour; Helmholtz asserts that 
there are thret of nerves in the retina, each of which has 
for its fi acted on by light or any other disturbing 
agent, to excite in us one of these three sensations. 

No anatomist has hitherto been able to distinguish these three 
systems of nerves by microscopic observation. But it is admitted 
in physiology that the only way in which the sensation excited by 
a particular nerve can vary is by degrees of intensity. The in- 
tensity of the sensation may vary from the faintest impression up 
to an insupportable woes ; but whatever be the exciting canse, 
the sensation will be the same when it reaches the same intensity. 
If this doctrine of the function of a nerve be admitted, it is 
legitimate to from the fact that colour may vary in three 
different ways, to the inference that these three modes of variation 


arise from the nt action of three different nerves or sets 
of nerves, 

Some ve observations on the sensation of colour 
have been , Sigmund Exner in Professor Helmholtz’s 
physiological at Heidelberg. While looking at an in- 


tense light of a brilliaus colour he exposed his eye to rapid alter- 
nations of light and darkness by waving his fingers before his eyes. 
Under these circumstances « peculiar minute structure made its 
appearance in the field of view, which many of us may have 
casually observed. M. Exner states that the character of this 
structure is different accurdiug to the colour of the light em- 
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loyed. When red light is used a veined structure is seen ; when 
the light is green, the field appears covered with minute black 
dots, and when the light is blue, spots are seen, of a larger size 
than the dots in the green, and of a lighter colour. 

Whether these +s resent themselves to all eyes, and 
whether they have for their r cause any difference in the 
arrangement of the nerves three tems in Helmholtz’s 
theory, I cannot say, but I am sure that if these systems of nerves 
have a real existence, no method is more likely to demonstrate 
their existence than that which M. Exner has followed. 


CoLouR BLINDNESS. 


The most valuable evidence which we om with respect to 
colour vision is furnished to us by the colour-blind. A consider- 
able number of persons in every community are unable to 
distinguish between certain pairs of colours which to ordinary 
people “es in plating contrast. Dr. Dalton, the founder of the 
atomic theory of chemistry, has given us an account of his own 
case, 

The true nature of this iarity of vision was first pointed 
out by Sir John Herschel in a letter written in Dalton in 1832, 
but not known to the world till the publication of Dalton’s life 
by Dr. Henry. The defect consists in the absence of one of the 
pay fame | sensations of colour. Colour-blind vision depends 
on the variable intensities of two sensations instead of three. 
The best description of colour-blind vision is that given by Pro- 
fessor Pole in his account of his own case in the ‘‘ Phil. Trans.,” 


In all cases which have been examined with sufficient care, the 
absent sensation appears to resemble that which we call red. The 
point P on the chart of the spectrum represents the relation of the 
absent sensation to the colours of the spectrum, deduced from 
observations with the colour box furnished by Professor Pole. 

If it were possible to exhibit the colour corresponding to this 
point on the chart it would he invisible, absolutely black, to Pro- 
fessor Pole. As it does not lie within the range of the colours of 
the spectrum we cannot exhibit it; and, in fact, colour-blind 
people can perceive the extreme end of the spectrum which we call 
red, though it appears to them much darker than to us, and does 
not excite in them the sensation which we call red. In the dia- 
gram of the intensities of the three sensations excited by different 

varts of the spectrum, the upper figure, marked P, is deduced 
rom the observations of Professor Pole; while the lower one, 
marked K, is founded on observations by a very accurate observer 
of the normal type. The only difference between the two diagrams 
is that in the upper one the red curve is absent. The forms of 
the other two curves are nearly the same for both observers. We 
have great reason therefore to lude that the colour sensations 
which Professor. Pole sees are what we call green and blue. is 
is the result of my calculations; but Professor Pole agrees with 
every other colour-blind person whom I know in denying that 

reen is one of his sensations. The colour-blind are always mak- 
ing mistakes about n things and confounding them with red. 
The colours they — no doubt about are certainly blue and 
yellow, and they ist in saying that yellow, and not green, is 
the colour which they are able to see. 

To explain this discrepancy we must remember that colour-blind 
persons learn the names of colours by the same method as our- 
selves. They are told that the sky is blue, that grass is green, 
that gold is yellow, and that soldiers’ coats are red. They observe 
differences in the colours of these objects, and they often suppose 
that they see the same colours as we do, only not so well. Butif 
we look at a diagram we shall see that the brightest example of 
their second sensation in the spectrum is not in the green, but in 
the part which we call yellow, and which we teach them to call 
yellow. The figure of the spectrum below Professor’s Pole’s 
is intended to represent to ordinary eyes what a colour-blind 
person would see in the spectrum. I hardly dare to draw your 
attention to it, for if you were to think that any painted picture 
would enable you to see with other people's vision I should cer- 
tainly have lectured in vain. 





On THE YELLOW Spor. 


Experiments of colour indicate very considerable differences 
between the vision of different persons, all of whom are of the 
ordinary type. A colour, for instance, which one person on com- 
paring it with white will pronounce pinkish, another person will 
pronounce greenish, This difference, however, does not arise from 
any diversity in the nature of the colour sensations in different 


persons. It is exactly of the same kind as would be observed if 
one of the persons wore yellow spectacles, In fact, most of us 
have near the middle of the retina a yellow spot through which 


the rays must pass before they reach the sensitive organ ; this 
spot appears yellow because it absorbs the rays near the line F, 
which are of a greenish-blue colour. Some of us have this spot 
strongly \pamage pom My own observations of the spectrum near 
the line F are of very little value on this account. I am indebted 
to Professor Stokes for the knowl of a method by which 
smyone may see whether he has this yellow spot. It consists in 
looking at a white object through a solution of chloride of 
chromium, or at a screen on which light which has passed through 
this solution is thrown [exhibited]. This light is a mixture of red 
light with the light which is so strongly absorbed by the yellow 
spot. When it falls on the ordinary surface of the retina it is of 
a neutral tint, but when it falls on the yellow spot only the red 
light reaches the optic nerve, and we see a red spot floating like a 
rosy cloud over the illuminated field. 

Very few ns are unable to detect the yellow spot in this 
way. The observer K, whose colour equations have been used in 
preparing the chart of the spectrum, is one of the very few who do 
not see everything as if through yellow spectacles. As for myself, 
the position of white light in the chart of the spectrum is on the 
yellow side of true white even when I use the outer parts of the 
retina ; but as soon as I look direct at it, it becomes much 
yellower, as is shown by the point W C. It is a curious fact that 
we do not see this yellow spot on every occasion, and that we do 
not think white objects odiow. But if we wear spectacles of any 
colour for some time, or if we live in a room lighted by windows 
all of one colour, we soon come to recognise white paper as white. 
This shows that it is only when some alteration takes place in our 
sensations that we are conscious of their quality, 

There are several interesting facts about the colour sensation 
which I can only mention ° is that the extreme parts 
of the retina are nearly insensible to red. If you hold a red flower 
and a blue flower in your hand as far back as you can see your 
hand, you will lose sight of the red flower, while you still see the 
blue one. Another is, that when the light is diminished red 
objects become darkened more in proportion than blue ones. The 
third is, that a kind of colour blindness in which blue is the absent 
sensation can be produced artificially by taking doses of santonine, 
This kind of colour blindness is described by Dr. Edn.und Rose, of 
Berlin. It is only temporary, and does not appear to be followed 
by any more serious consequences than headache. I must ask 
your pardon for not having undergone a course of this medicine, 
even for the sake of becoming able to give you information at first 
hand about colour blindness, 





TuE IRONCLADS OF THE UNITED StaTEs.—The ironclad war 
vessels of the United States Navy now number fifty-one vessels 
of all classes. Most of these, we believe, are armed with smooth- 
bore cast iron guns. The recent Prussian war has demonstrated, 
beyond all question, the superiority of cast steel breech-loading 
ordnance. A vessel armed with these might stand out of ran 
of the heaviest guns of our ironclads, and drive shot throug 
them. The American Government is behind the age in :espect to 
effective ordnance, It has not yet commenced the manufacture 
of steel breech-loaders.—Scientific American. 


“ONE HUNDRED THOUSAND DOLLARS RE- 
WARD FOR A NEW PLAN FOR CANAL 
PROPULSION.” 


A PARAGRAPH on this subject published in our last impres- 
sion has brought us so many letters of inquiry that we 
hasten to publish all the information in our power in the 
shape of the Bill recently by the Legislature of 
New York, which runs as follows :— 
" = oe to mae i Coeioee Se ere pon pe , 
te, by inviting and rewarding the practicab profi in- 
pane Dg upon the canals, of steam, caloric, electricity, or any 
motor other animal power for the propulsion of boats. 

The pve of the state of New York, represented in Senate and 
Assembly, do enact as follows : 

Sec. 1. George B. McClellan, Horatio Seymour, Erastus 8. 
Prosser, David Dows, George Geddes, Van R. Richmond, Willis 
8. Nelson, George W. Chapman, William W. Wright, and John 
D. Fay are hereby appointed a commission to ly test and 
examine inventiuns or any or all devices which may be submitted 
to them for that paoes, Be ee steam, caloric, electricity, or 
A other motor power may be practically and profit- 
ab! q used and applied in the propulsion of boats upon the canals ; 
said examination and tests shall be had by the said commissioners 
at such time or times during the season of canal navigation, for 
the po 1871-72, as they may order and direct ; said commissioners 
shall have the right, and are hereby expressly required, to 
reject all such inventions or devices, if, in their opinion, none of 
the said inventions or devices shall fully and satisfactorily meet 
the requirements of this Act; but said commissioners shall demand 
and require, First, the invention or devices to be tested and tried 
at their own proper costs and c of the parties offering the 
same for tri Second, that the t shall, in addition to the 
weight of the machinery and fuel reasonably wT: for the pro- 
pulsion of said boat, be enabled to transport, and shall actually 
transport, on the Erie Canal, on a test or exhibition, under 
the rules and ations now governing the boats navigating the 
canals, at least tons of o. Third, that the rate of speed 
made by said boat shall not be less than an average of three miles 
per hour without injury to the canals or their structures. Fourth, 
that the boat can be readily and easily stopped or backed by the 
use and power of its own machinery. Fifth, that the simplicity, 
economy, and durability of the invention, or device, must be ele- 
ments of its worth and usefulness. Sixth, that the invention, de- 
vice, or improvement can be readily adapted to the ¢ canal 
boats ; and lastly, that the commissioners shall be fully satisfied 
that the invention or device will lessen the cost of canal transpor- 
tation, and increase the capacity of canals by any means of pro- 
pulsion or towage, other than by a direct application of power 
upon the boat, which does not interfere in any manner with the pre- 
sent method of towage on thecanals and —s in all other re- 
spects with the provisions of this Act, may entitled to the 
benefits thereof ; but this shall not be construed to apply to the 
system known as the Belgian system, or to any mode of propulsion 
by steam engines or otherwise, upon either bank of the canal. 

Sec. 2. No such test shall be made, if the same shall in any 
manner retard, hinder, or delay the passage of boats navigating 
the canals under the present system. 

Sec. 3. If the commissioners herein appointed shall, upon each 
examination and test, as is provided for in the first section of this 
Act, conclude and determine at any time that one or more inven- 
tions or devices aforesaid (but not to exceed three in number) shall 
be, in all respects, a full and satisfactory practical and profitable 
adaptation to the wants of the canals, by reason of a new, useful 
and economical means of propulsion for boats within the meaning 
of this Act, it shall then, and not otherwise, be their duty to 
grant unto the owner or owners of such inventions or devices, his 
or their attorney, their certificate or certificates, under their hands 
as such commissioners, that they have so determined and adjusted. 
To the owner or owners of the invention or device which, in the 
judgment of the said commissioners, ases in the greatest 
degree of perfection the requisites mentioned in the first section, 
they shall grant a certificate which shall be known as certificate 
No, 1, and to the owner or owners of the next best invention or 
device, they shall grant a certificate as aforesaid, which shall be 
known as certificate No. 2, and to the owner or owners of the 
third best invention or device they shall grant a certificate as 
aforesaid, which shall be known as certificate No. 3. 

Sec. 4. Before entering upon the duties of his office, each of the 
commissioners herein named shall take and subscribe an official 
oath, which shall be filed at once in the office of the Secretary of 
State; an: ent arising from any cause, in said commission, 
be filled, on the application of the remaining commissioners, 
by the Governor, 

Sec. 5. The reasonable expenses of the said commission, not ex- 
ceeding in all the sum of five thousand dollars, to be determined 
by the said board, shall be paid out of any sum which may be 
awarded to the person or persons receiving the certificates men- 
tioned in the third section of this Act, in proportion to the amount 
awarded to the holders of said certificates, providing such certifi- 
cates shall be granted ; and if no such certificate shall be granted, 
then the same shall be paid by the Treasurer, on the warrant of 
the Comptroller, out of any moneys in the treasury not otherwise 
appropriated, 

Sec, 6. Upon the production, by the owner or owners, of his or 
their attorney, of such certificate or certificates as may be granted 
under the provisions of this Act, to the Comptroller, he al dew 
his warrant upon the Treasurer of the State of New York for the 
sum of fifty thousand dollars, payable to the said owner or owners 
of said invention or device, or to his or their attorney, out of any 
money in the treasury not otherwise appropriated, in case but one 
cel shall have been granted by said commissioners. If two 
certificates shall have been granted and no more, then the said 

shall draw his said warrant upon the said Treasurer 
sum of thirty-five thousand dollars, payable to the owner 
or owners of certificate No. 1; and said Comptroller shall also 
draw his said warrant upon the’said Treasurer for the sum of fifteen 
thousand dollars, payable to the owner or owners of certificate 
No, 2. If three certificates shall be granted by said commissioners, 
then and in that ease the said Comptroller shall draw his said 
warrant upon the said Treasurer for the sum of thirty thousand 
dollars, payable to the owner or owners of certificate No. 1, and 
one of mn thousand dollars, payable to the owner or owners of 
certificate No. 2, and one of five thousand dollars, payable to the 
owner or owners of certificate No. 3. 
See. 7. If on or before the first day of November, 1873, the 
einbefore named shall, upon due examination, 
find and ine that the said invention or device has been suc- 
—— operated upon the canals, and has been or will be largely 
adopted asa motor on said canals, by reason of its os 
over any other known method of propulsion, then and in 
case <= grant a further certificate of that fact, and the 
Compt » upon its presentation to him, shall draw his warrant 
upon the Treasurer of the State for the further sum of fifty thou- 
sand dollars, payable to the said owner or owners of the said 
device, or to his or their attorney, out of any money in the 
treasury not otherwise appropriated; but in case of the granting, 
by said comm of more than one certificate, as stated 
section 6 of this Act, then and in that case the sum of fi 
thousand dollars, mentioned in this section, shall be di 
among and paid to the owners of the said certificates, in the pro- 
portion and in the manner as stated in section 6 of this Act. 
Passed Assembly, April 24, 1871. 


THE announcement is made that the broken cable of the New 
York, Newfoundland, and London Telegraph Company, connect- 





for 








ing Prince Edward's Island with New Brunswick, has been re- 
| paired, and since April 28 has been in working order, 


PRIVATE BILLS OF THE SESSION. 


Mucu bitter chagrin has been engendered in the minds of the 
promoters of the coalowners’ line; not a little disappointment 
on the part of the public, and surprise, it may be added, has 
been exhibited in the minds of all who have watched this im- 
portant case, by the decision of Sir Hedworth Williamson's 
Committee on Tuesday last, that the preamble is not proved, 
The case was really closed on Friday last, but the committee 
took till Tuesday of this week to consider their decision. On 
Friday Mr. Denison was heard for the Great Northern Company, 
when he spoke for three hours and a-quarter, of which time 
sadly too much was taken up in a virulent attact upon Sir 
Edward Watkin and his railway policy. He continued his 
speech by denouncing the bill as a “sham,” the real object being 
to give Sir Edward power he had long sought over the Great 
Northern ; he denounced the bill as retrograde and bad in en- 
gineering, estimates, policy, and in all its aspects. Mr. Rod- 
well, Q.C., in replying on the whole case for the promoters, con- 
demned as splenetic and uncalled for the gross and unjustifiable 
attack upon Sir Edward Watkio. Counsel had had an oppor- 
tunity of refuting, if they could, the overwhelmingly strong 
evidence of Sir Edward. They had had directors of the Great 
Northern and the Midland Companies in the room almost every 
day; why had not these gentlemen been called to rebut Sir 
Edward's evidence, instead of leaving it to counsel for the Great 
Northern to become witness, as well as counsel, and to intro- 
duce a great many totally irrelevant insinuations and allegations 
He did not know in what terms to characterise the statement 
that this bill was a “sham ;” there never was a more honest or 
genuine bill brought before the House of Commons. It was 

ted entirely by independent men, the coalowners of 
Bouth Yorkshire, who had been driven by the negotiations of 
the railway companies to this as the only mode by which they 


could obtain access on equitable terms to the London market. 
He maintained that it was to the interest of the public as well 
as of the coalowners’ that this bill should pass, and condemned 
as an injustice the barricade between coal produces and coal 


consumers of a differential rate of 1s. 4d. per ton, or any other tax 
that the Midland and Great Northern Companies might agree to 
impose to the exclusion of the South Yorkshire coalowners 
from the London market. The Midland and the Great Northern 
Companies have of late had their daggers at each other's throats 
in the matters of coal rates. They have been cordial allies, 
however, in their opposition to this scheme, and wil! doubtless, 


when they have sheathed their daggers, enter intv another alli 

offensive and defensive, that will not be to the advantage 
of the coal consumers of London or the coalowners’ of 
South Yorkshire. 


If surprise was produced by the rejection of the coalowners’ 
line, as much surprise was excited by the bills that have been 
in Mr. J. t’s Committee, on Group 11, of Tramway 
ills for the metropolis. We referred last week to the first four 
bills of the up, and stated that as regarded one of them in 
which the Teneo Burdett Coutts was interested, the Com- 
mittee would allow her ladyship's advisers to take so much of 
the bill as related to making a new street near Columbin 
Market, and to widening others (at a cost to the Bar 
£60,000)—a rather ungracious concession. 

Once more there is a prospect that the Royal Albert Bridg: 
at Chelsea will be proceeded with, and constructed according to 
the original design of Mr. R. M. Ordish, on his rigid suspension 
principle. The promoters had their petition for a bill rejected 
in 1863. In 1864 they petitioned Parliament, and got their bill. 
It was necessary to apply for another bill for extension of time for 
construction, purchase of lands, &c. This, also, they obtained 
in 1869, but for sufficient reasons, the bridge is not yet erected. 
The company, about three years since, adopted Captain Julius 
Roberts’ design, and engaged with Mr. H. A. Olden, as contractor, 


ness of 


to carry it out. But the company were not much helped by 
their new engineer and contractor, who agreed to find both 
| money and work, and agreed to take his payment in shares and 
debentures. A third design, by Mr. Barton, the contractor's 
engineer, was partially adopted; but with all the changes 
there was little or no progress, although £12,600 has 
been spent for land and works in connection with Mr. 
Ordish’s design, and £5000 more in carrying out the 
design of Captain Roberts. Another bill became necessary 


to revive the expired powers, or to obtain an extension 


of time. bill bas been before Mr. Hurst’s Committee on 
Group N during the week. It is opposed by the proprietors of 
the rea and Thames Conservancy Board. The 


Committee, after a three days’ hearing, declared the preamble 
proved, but granted powers to proceed with the work and to 
continue it to completion on the express condition that the cer- 
tificate of the Board of Trade should be produced at the end of 
six months to the effect that £10,000 have been expended on 
the works, exclusive of the amount that has been disbursed 
already. Mr. Ordish’s original design has been again reverted 
to, and the Committee were informed on Friday, during the 
hearing of the case, that a fresh contract had been signed that 
morning for the execution of the work according to such 
i The completion of the Chelsea Embankment will effect 
asaving of 80ft. in the length of the bridge. It will now be 
710ft. long, and will have a central span of 400ft., with two 
side spans of 155ft. each. There will be 21ft. of headway 
at high water, or the same as the Chelsea Suspension Bridge. 
The entire width will be 40ft., and the four cylindrical cast 
iron piers will have a mean diameter of about 15ft.; they 
will taper upwards, and widen downwards to the foundation, and 
will be filled with concrete and brickwork. The abutments 
will be of coursed granite. Mr, Reeks, architect to herMajesty’s 
Board of Works, and also to the Battersea Park Commissioners, 
we evidence strongly in favour of the scheme. It an 
provement much wanted, its execution would greatly improve 
the value of , and was essential to give the public the 
full benefit of the park. Mr, Mayhew, solicitor, and Mr. Ordish, 
engineer, were also examined, and the one gave evidence as to 
the financial affairs and prospects of the company, and the 
spoke to the engineering. The company had already valid 
assurances of the advance of the capital necessary to complete 
the work, which could be done within a year and a-half, at a 
total additional outlay of £38,000. 

The following bills have passed Lord Redesdale’s Committee 
in the Lords:—The Metropolitan Board of Works (Purchase 
of Hampstead Heath); Wandsworth Common; Macclestield, 
Knutsford, and Warri 3 the Letterkenny; the Koss and 


nee, ont the Sidmouth Railway Bills; and the British 
American Company Bill. 


In Mr. Dodson’s Committee of the Commons the following 
bills have been passed :—The South Essex Estuary anil Kecla- 
mation; Wye Valley Railway; Scotswood, Newburn, and 
Wylam Railway and Docks ; Aldborough Harbour and Railway ; 
and Killorglin and Farranfore Railway bills. 
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THE PLACE VENDOME COLUMN. 


(For description see page 351.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER: 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asuzr and Co., 11, Untre den Linden. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A.Puons Ditizr, Bookseller. 

MADRID.—D. Josz Avcover, Sditor and Proprietor of the “ Gaceta 


Industrial,” Preciados 49 y 51. 
NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 





TO OORRESPONDENTS. 

*,* We cannot undertake to return drawings 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
Sees be soupented by 0 keys onsshipe lopti divest tp the 
cases accompan y a en ibly direc 
writer to himself, and bearing a 2d. postage stamp, in coder 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J. H. B.—Roojing slate consists essentially of alumina ; in other words, it 
is an indurated clay, 

T. B. (Everton).— We shall be glad to examine your drawings, and to return 
them when we have done with them. 

Beta O. O.—As you are paid to serve your employer to the best of your 
ability you have no claim whatever to a shave in the patent right. On the 
other hand, as your employer must swear that he is the first and true 
inventor, and as a principle cannot be patented, he will do well to be 
cautious in excluding you from participation in his rights. 


or manuscripts; we 


BETON, 
(To the Editor of The Engineer.) 

Srm,—Can you or any of your readers inform me which is the latest 
and most improved mode of making artificial blocks of large size for 
harbour works, and who factures the 'y plant? H. 8. 

7, St. Peter’s-square, Manchester, May 19th, 1871. 








ROAD STEAMERS. 

(To the Editor of The Engineer.) 
Srr,—Besides some minor omissions and misprints in my letter on 
road steamers, which you have kindly inserted in your last number, 
there are some which alter the sense, and which you will oblige by 
having corrected :—Ninth line, ‘‘8-horse power” instead of ‘“3-horse 
power ;” twentieth line, ‘‘ Kettock Mills” instead of ‘‘ Knot Mills ;” thirty- 

second line, “ 180ft.” instead of ‘ 130ft.” c. G. KLEBBRO. 
Leeds, May 20th, 1871. 





BISMUTH. 
(To the Editor of The Engineer.) 

Srr,—Can any of your correspondents inform me where I can obtain 
three or four hundredweight of bismuth, and also the price per hundred- 
weight? B. T. 

May 22nd, 1871. 





TESTING OIL. 
(To the Editor of The Engineer.) 
Srr,—Would any of your correspondents be good enough to furnish a 
simple method of testing the lubricating qualities of engine oil? The 
hanical test g' lly —that is, the number of revolutions, with 
a given quantity of oil in a given time, indicating the amount of tem- 
perature—is not reliable, and what is wanted is some simple chemical 
test to detect the amount of acidity as well as the quantity of lubri- 
cating material in a given quantity of oil. Le!rTa. 
35, Bernard-street, Leith, May 23rd, 1871. 








MEETINGS NEXT WEEK. 

Tue INsTITUTION OF CiviL ENGINEERS.—Tuesday, May 30th, at 8 p.m. : 
No meeting. 

Civit aND Mecnanicat Enorneers’ Society.—Friday, June 2nd, at 
7.30 p.m. : ‘‘On the Longevity of Cast and Wrought Iron for Engineering 
Structures, the Causes of Corrosion and Deterioration, and Suggestions 
for Remedying and Arresting Decay,” by Mr. G. I. Crosbie Dawson, 
Assoc. Inst. C.E. 

Roya Unitep Service Institution.—Lecture at three o’clock, Friday, 
May 26th: “On the Winter Campaign of Le Mans,” by Captain C. B. 
Brackenbury, R.A. Evening meeting, Monday, May 29th, at 8.30 p.m. : 
**On the Turbine Propeller,” by Andrew Murray, Esq., C.B. 

CAEMICAL Society. —Thursday, June lst, at 8 p.m.: ‘On Ozone,” 
by Dr. Debus, 





Tae Encineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers) .. -» £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is regi. d for tr ission a 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
p> Frag be - week, Mong — Panwa and under is three 

illings ; ine afterwa ane averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tak Enaineer, 163, Strand. 
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THE LONDON WATER SUPPLY, 

A SINGULARLY interesting debate on the water supply 
of the metropolis took place in the House of Commons on 
Tuesday night on a resolution brought forward by one of 
the hon. members for Hastings—Mr. Kay-Shuttleworth. 
It was moved, “That, in the opinion of this House, the 
water supplied to householders in London should be derived 
from pure sources, and should be delivered on the constant 
system.” This, as Sam Weller would say, is a self-evident 
proposition. Nevertheless, Mr. Kay-Shuttleworth and Dr. 
Lyon Playfair thought it necessary to demonstrate the 
case by means of two alarming speeches, in the prepara- 
tion of which they bad laid their heads together. The 
seconder congratulated the mover on “ the very able man- 
ner” in which he had introduced the subject, and on the 
delivery of a speech “displaying so much knowledge 
and accuracy.” So far as he went, we will allow that the 
hon. member for Hastings was able, knowing, and accu- 
rate. So in like manner a bullet may go straight towards 
the mark, and yet fail to hit it, simply by falling short. 
The mark at which Mr. Kay-Shuttleworth really aimed 
was to show that the present sources of the London water 
supply are not pure, and that the constart service is uni- 
vers a in the case of the metropolis. On the 
first head it was needful to prove not only that the present 
sources were — but that something better was 
attainable. Mr. Kay-Shuttleworth triumphantly showed 
that at various periods of its ‘history the water supply of 
London had been frightfully impure—or rather that some 
ce ye of it had thus at different periods imperilled the 

alth of the public. Having advanced thus far, the hon, 
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member boldly declared “the Thames is now more pol- 
luted than ever.” Asa foundation for this extraordinary 
statement, the speaker argued that “a large part of the 
sewage of a populationof above a million went into theriver 
above London, and it was impossible to suppose that any 
legislation could keep out that sewage altogether.” 


“ Whatever might be done, the Thames water could not be | 


made fit todriuk.” These allegations against “the river,” 
have little or no force except on the assumption that water 
once polluted by sewage is ever after hopelessly tainted. 
Are we warranted in going quite so far as this? What do 
the researches of Dr. Frankland prove on this point ? 
When water is taken from the river at Hampton and pro- 
perly filtered, the previous contamination of the water 
simply shows itself in the form of nitrates and nitrites— 
the oxydised elements of the original sewage. Being 
oxydised, the products, in the extent to which they are 
found, are harmless. The objection consists in a theory 
which incontestably has some facts to support it, that 
although the inanimate matter has thus been robbed of 
power to do mischief, there may yet exist in the water 
certain living germs, possessing animal life, which no filtra- 
tion or boiling will exclude or kill,and which unfortunately 
are not capable of being directly observed. We by no means 
discard the germ theory of disease in regard to polluted 
water ; but we would observe that these germs are neither 
omnipotent, omnipresent, nor immortal. Their power is 
limited, their diffasion may be extremely sparse, and their 
lifetime very brief. We do not see how Mr. Kay-Shuttle- 
worth, or his authorities, can be right in everlastingly pro- 
scribing the once polluted water, unless the aforesaid 
germs are possessed of au everlasting existence, which we 
do uot believe. If the yerms are seeds of mere vegetable 
character, they may live on with a dormant vegetable 
existence, like the grains of wheat or the bulb of a plant 
in the grip of an Egyptian mummy. But some species of 
animal life is claimed for these germs, and we comfort our- 
selves with the thought that they may not live for ever, 
but, on the contrary, may possibly die on the voyage from 
Oxford or Reading to Thames Ditton and the metropolis. 

Common sense dictates that every possible precaution 
should be adopted in taking a drinking supply from a river 
such as the Thames. Legislation should exclude sewage 
from the stream, and should secure the due filtration of 
the water at the company’s works, Not only should Par- 
liament make laws for this purpose, but it should be some- 
body’s duty to see that the laws are observed. There is 
plenty of room for a “ Metropolis Water Bill,” without 
going all lengths with Mr. Kay-shuttleworth. If Hastings 
can show London the way to get a better supply of water 
than the metropolis has already obtained, by all means let 
London follow Hastings. But whither would Mr. Kay- 
Shuttleworth lead us! He would have us take the whole 
of our supply from the chalk, and as water from that 
source is peculiarly hard, we are to use the late Dr. Clark’s 
process, which Dr. Frankland declared in 1868 “could 
never be carried out for softening such vast volumes of 
water as are required for the supply of London.” Dr. 
Frankland thinks otherwise now, and of course has a right 
to change his ‘opinion; but ;the use of the Clark process 
at Canterbury cannot be held as proving its applicability 
to the London suyply. Let us ask, however, why should 
London be at the trouble of using the softening process at 
all? The chalk water of the Kent Company is not soft- 
ened, yet the south-eastern population of the metropolis 
drink it. The fact seems to be that we are on a new tack. 
It was once proposed to supply London from the moun- 
tains of Wales, or the lakes of Cumberland and West- 
moreland, and the great argument then used was 
based on the excellence of soft water. The Royal 
Commission on Water Supply declined to recommend 
the plans for bringing water to London from remote 
regions, and consequently the idea of getting water out of 
the chalk seems to have been adopted ; only, unfortunately, 
chalk water is not soft. Asa set-off against the great ex- 
pense of the softening process, Londoners are reminded of 
the enormous sum they will save in soap ! 

As for the constant service, the companies are apparently 
willing to give it in the case of the poor, and a good deal 
has already been done iu this direction. Mr. Gathorne 
Hardy’s speech was an excellent answer to the enthusiastic 
oration of Mr. Kay-Shuttleworth. The latter gentleman 
doubtless Lad a good intent. But why all this zeal for the 
welfare of London on the part of a provincial member ? 
Hastings is a borough growing rapidly in importance, yet 
we are not aware that it has adopted the constant service. 
St. Leonards, which is within the borough, discharges its 
sewage into the sea, and the people eat the fish, including 
shrimps, &c. Is that wholesome? Are there no germs on 
the south coast? Sewage and salt water are said to be 
particularly obnoxious to each other. However, the end 
of Mr. Kay-Shuttleworth’s motion in the House was that 
Mr. Cave, who felt that the abstract proposition was a 
thing which he could neither vote against nor yet support, 
moved that mysterious engine of extinction “the previous 

uestion,” and so got rid of the plague. We can only hope 
that the energy thrown into this discussion will be profit- 
abl werierse. fs the Metropolis Water Bill. As some- 
ly signified, the water question is best dealt with in the 
concrete—not in the abstract. 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 

Tue programme of the Royal Agricultural Society’s 
annual show, to be held this year at Wolverhampton, is, 
no doubt, already in the hands of several leading agricul- 
tural engineers ; but we have good grounds for thwking 
that it has not yet reached many of our friends interested 
in the forthcoming trials. The document can be had for 
the asking at 12, Hanover-square, but we venture to say 
that the interests of the Society would be promoted if tke 
Pp’ me could be had without asking. In other words, 
it should have been freely circulated amongagricultural engi- 
neers by the Society at the earliest possible moment. A con- 
siderable improvement might also be effected by making it 
fuller and more precise. As it stands it supplies no infor- 
mation whatever as to the nature of the trials to be made, 
and the result will, no doubt, be the disqualification of 
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many machines and implements, which, however well con- 
structed, cannot have been specially designed to take part 
in a contest of the particulars of which the designers know 
nothing. The excuse for this imperfection in the pro- 
gramme lies in the fact that the officers of the Society 
have not themselves made up their minds as to the nature 
of the tests which will be carried out. ‘The proceedings 
commence on Monday, the 26th of June, and the trials will 
last an entire fortnight. They cannot fail to be complex 
in character, and unless very definite arrangements indeed 
are made, and the whole plan of operations is thoroughly 
well considered, no small amount of bickering aud dis- 
satisfaction may be anticipated. The Society meaus well, 
no doubt, but its organisation wants improvement in many 
respects—in none more than in the system of preparing 
— issuing programmes. The direction which the trials 
would take was perfectly well known last year ; and it is 
fair to assume that in the ten months which have elapsed 
since the Oxford meeting, the Society could have definitely 
settled its plan of operations at Wolverhampton. If the 
time has been too short, how can we expect that that which 
could not be done in ten months can be done in about half 
the number of weeks! The dilatoriness of the Society 
strengthens the old rumour that the precise nature of the 
trials is always determined by two or three eminent firms, 
who will not exhibit at all if the tests to be carried out are 
not just what they please, and who always take a long 
time to make up their minds. The ramour is of course 
unfounded ; but it would be none the less prudent on the 
part of the Royal Agricultural Society to avoid giving the 
smallest grounds of offence to even the most insignificant 
exhibitor or competitor. 

The show will be held in the race course at, or more 
properly speaking in, Wolverhampton. The situation is 
central, and in so far will be more satisfactory to most 
people than a locality further removed from hotels and 
lodgings. It may be as well to inform our readers that 
lodgings are by no meanseasily procured in Wolverhampton. 
Even in Birmingham, a town similar in many of its charac- 
teristics, but a great deal larger, it is a most unusual thing 
to seea bill,“ Apartments tolet,” inawindow. During “show 
time” it is possible that the inhabitants of Wolverhamp- 
ton will break through their customs so far as to ac- 
commodate visitors ; but, as a rule, the good people of the 
district are singularly averse from supplying apartments. 
Those who intend to spend the first weeks of July at 
Wolverhampton would therefore do well to provide them- 
selves with all the accommodation they require in good 
time, and we would specially warn them against expecting 
too much in the way of hotels, which are neither very good 
nor very numerous. Those who are not likely to be kept 
busy at the show yard from an early hour in the morning 
till a late hour at night would do well to put up at the 
delightful old town of Brewood, lying in a thoroughly 
charming country about eight miles from Wolverhampton, 
and two from Four Ash’s station, from which Wolverhamp- 
ton is easily reached by the London and North-Western 
Railway. 

The trials this year are for the most part intended to 
deal with steam cultivating machinery and self-propelling 
engines. In Class 1 a first prize of £100 and a second 
prize of £50 will be given for “the best combination of 
machinery for the cultivation of the soil by steam power.” 
In Class 2 a first prize of £50 and a second prize of £25 
will be given “ for the best combination of machinery for 
the cultivation of the soil by steam power, the weight of 
the steam engine not to exceed 10 tons.” It may be as well 
to add that the weight of the engine shall be deemed to be 
exclusive of the coal, water, and rope, but inclusive of the 
weight of the drum or windlass, In Class 3 two prizes of 
£50 and £25 each will be given “ for the best combination 
of machinery for the cultivation of the soil by an ordinary 
agricultural engine, whether self-propelling or poriable. 
In Class 17 a prize of £50 will be given “for the best 
agricultural locomotive engine applicable to the ordinary 
requirements of farming.” The remaining prizes, with the 
exception of that offered by Lord Vernon, are of less im- 
portance, but we reproduce the list from the programme 
for the convenience of our readers :— 

Section I. £ 
Class 4.—For the best windlass, detached .. .. «. 
5.—For the best snatch-block, or subsitute thereof... 
6.—For the best plough suitable for steam cultivation 
7.—For the best subsoiler 
&8.—For the best digger do. 
9.—For the best cultivator do. 
10.—¥or the best skim plough or sacrificer 
11.—For the best roller do. 
12.—For the best harrow do. 
13.—For the best drill do. 
14.—For the best root or stone extractor do. 

15.— For the best combination of any of the above im- 
plements nut qualified to compete in Classes 1, 2, 
16.—For the best implement, or part of tackle, suitable 

for steam cultivation, of any other description, not 
qualified to compete in the preceding classes ° 
17.—For the best agricultural locomotive engine appli- 
cable to the ordinary requirements of farming 
18,—For the best wagon for agricultural purposes to be 
drawn by an equiculvarel locomotive engine .. .. 20 

A silver cup value £100, offered by the Right Hon. Lord Vernon, 

President, will be given for the best combination of machinery 

for the cultivation of the soil by steam power, the cost of which 

shall not exceed £700. The engine to be locomotive, and adapted 
for thrashing and other farm purposes. 
Section II.—Hop Macutnery, 
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Class 1.—For the best machine for the cultivation of hop 
gardens to supersede manuallabour.. .. .. +. 
2.—For the best machine for washing the hop plant to 
remove the aphis blight .. eo 0s ee 
3.—For the best hop-presser .. © ee « 
4.—For any other improved imy t or impl ts 

used in the cultivation or management of hops 10 

Miscellaneous awards to agricultural articles and essential im- 

provements therein .. «1 «+ +s 10 Silver Medals, 
A moment’s consideration will show that the Royal Agri- 
cultural Society do not contemplate the presence of any 
competitor proposing to plough by direct traction. If they 
did it is more than probable that they would have said so, 
and the special mention of rope and windlass in connection 
with exbibits in Class 2 is additional evidence to the 
same effect. No prizes whatever, except perhaps a silver 
medal, can be given for traction engines pureand simple. We 
do not think that a Thomson road-steamer, say, even thongh 
it can be fitted with a fly-wheel to drive a thrashing 
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machine, would stand any chance of running away with a 

rize from such pees engines as those built by 

essrs. Aveling and Porter and several other firms. No 
engine of the well-known Thomson type can be regarded 
as thoroughly well adapted to the requirements of modern 
farming in the sense in which the judges will construe 
their own words. The action of the Society in this 
matter is, upon the whole, to be tted. The 
traction engine or road locomotive is rapidly acquiring 
an importance which it never — before, thanks to 
theadeption of elastic tired wheels, Although it is quitetrue 
that it is not thoroughly adapted to drive machinery, still 
it is proving day by day that it can take part in numerous 
operations connected with agriculture. Nothing would 
have been easier than to permit the competition of such 
engines with others more closely resembling the ordinary 
portable type, the judges using their own powers of dis- 
crimination in deciding upon the relative merits of both 
forms of engine as useful servants of the farmer. 

As to the system of testing to be adopted, nothing what- 
ever has, as we have already stated, yet been settled. Much 
interest will be excited by the competition between the 
self-propelling engines. It is known pretty well already 
what such engines as will be entered can do on the brake; 
and no time will be wasted in employing them in driving 
machinery of any kind. The true test of their excellence 
will consist in using them as load haulers ; but unless 
much discretion is used by the judges and stewards very 
erroneous deductions can be drawn from their performance. 
So far as we can learn opinions are in favour of some such 
trial as this :—Intending competitors are to select their own 
loads and their own trial ground. A trip extending over at 
least twenty-five miles is then to be made with the selected 
load. The consumption of coal, water, and oil will be noted, 
as well as the time taken to perform the trip. From these 
data it will not be difficult to arrive at a just conclusion as 
to the merits of the engines up to a certain point, if 
sufficient time be allowed for calculations; but we hold 
that, while the competitors shall be left at liberty to settle 
how many tons they will haul or attempt to haul, it 
will be advisable to cause the trials to take place on the 
same road. No room for disputes as to the severity of the 
test will then exist; and the labour of the judges will be 
much simplified, and only a few miles of road instead of a 
great many will have to be levelled to determine the 
gradients. The wish of the Society is that this latter 
system shonld be adopted, and they have already made 
arrangements for the use of a good long stretch of 
private road near the showyard, over which they may 
work as they please without infringing the Road 
Steamer Act in any way. We have reason to think, how- 
ever, that this arrangement is not considered generally 
satisfactory; and it is quite possible that Staffordshire will 
be pervaded in every direction by road locomotives during 
the fortnight of trial. Ifso, heaven help the judges, who, 
if their number is limited, will require each to be in three 
or four places at once, if the proceedings are to terminate 
before Christmas. 

We notice with regret that one most important point 
has been totally overlooked by those who prepared the 
general conditions of trial. Not asyllable is said as to the 
pressure to be cxrried by the competitive road locomotives. 
Jt will, therefore, be quite possible for an exhibitor who 
chooses to resort to such extreme pressures as 190 lb, or 
200 Ib, to achieve just such a triumph as that described by 
a correspondent in our last impression. There is a prevail- 
ing opinion that it is excellent practice to use very high 
pressure, that it promotes economy, and soon. We have 
no hesitation in pronouncing very high pressures as quite 
out of place in engines intended for general use on our 
highways, They do not really promote economy, because 
they are used almost without expansion, and the loss is 
the same whether we send a small cylinder-full of high- 
pressure or a large cylinder-full of low pressure steam into 
tie chimney at the end of each stroke. Indeed, the advan- 
tage is probably slightly in favour of the low pressure 
steam, as the back pressure may possibly be a little less 
with it. High pressures are simply adopted as a rule to 
save a little in the diameter of cylinders, and one result is 
that boilers are strained and machinery over taxed. It is 
not fair play to load an engine so heavily that men have 
to be crowded on it to obtain sufficient adhesion to enable 
it to perform work which it should not have attempted. 
What would be thought of a locomotive superintendent 
who piled eight or ten tons of pig iron on a locomotive to 
enable it to get up an incline which it lacked adhesion to 
ascend? But the worst part about these excessive 
pressures is that, as is perfectly well-known to all those 
who have had to do with the working of railways, 
the cylinders and valve faces are rapidly cut to 
pieces with pressures much exceeding 1201b. unless special 
and costly precautions, not always successful, are taken 
to avoid cutting, and these precautions are in a great 
degree inapplicable to road locomotives, partly because of 
the small size of the engine, and partly because the public 
will not pay for them. We advise the judges to draw and 
examine the valves and pistons of all competing engines 
when the trials are over. We have no doubt that they will 
find the results instructive. It would be better to decide 
detinitely to permit no pressure to be used greater than 
1201b, on the square inch, which would effectually exclude 
many of the small cylinder competitors from a chance of 
taking a prize, and strengthen the hands of those who 
really set about supplying engines capable not only of 
doing good work, but of doing it for a long period without 
repairs, 

There is little more to be said about the forthcoming 
show at present, but we cannot conclude this article 
without expressing our satisfaction with the rules laid 
down concerning the selling price of competing machinery. 
A special condition, for example, is attached to Lord Ver- 
non’s prize, which runs thus :—‘t Manufacturers of all en- 
tries fur the prize offered by Lord Vernon must enter 


into a contract with the Society to execute all orders re- 
ceived hy them within a period of three months from the 
close of the show at the price stated in their specification, 
Auud that the machinery supplied shied) Ge in all respects 





the same as that entered to compete for the prize.” It is 
to be regretted that similar rules were not laid down and 
enforced by the Society long ago. 

Intending exhibitors will do well to remember that all 
machinery, &c., entered for trial must be brought into the 
showyard and be in complete order before 5 o’clock on the 
evening of Saturday, the 24th of June. 


MOUNTAIN LOCOMOTIVES, 


Tose who believe that the mid-rail system expired with 
the Mont Cenis “ Fell” Railway are very much mistaken. 
An eminent firm in the North of England are now con- 
structing several engines from the general designs of Mr. 
Fell for a mountain fine in South America. This fact isin 
itself sufficient proof that, not only eogineers but capi- 
talists still have faith in a system which totally collapsed 
on the Mont Cenis route. If the Mont Cenis line did 
nothing else, however, it taught, or rather enforced, the 
lesson that excessive complication of mechanism is incom- 
patible with the working of railway traffic from which 
shareholders are to derive any profit. It is quite true that 
many things besides the complexity of the engines working 
it tended to ruin the Mont Cenis Railway; but it is not the 
less certain that the design of the engines was extremely 
objectionable in its principal feature. This was not the 
fault of the designer, but of the system adopted. Under 
the conditions dictated to him, he could not, in our opinion, 
have done better than he did. It is the more to be re- 
gretted that Mr. Fell does not seem to have profited 
by the lessons conveyed by past experience; the South 
American engines to which we have referred em- 
body the most objectionable defect of the Mont Cenis 
engines. Against the mid-rail system we have nothing 
whatever to say. On the contrary, we hold that the prin- 
ciple of gripping a central rail between two or more 
driving wheels, and so obtaining almost any required 
amount of adhesion without augmenting the weight of the 
locomotive, is sound in every respect. What we object to 
is the division of the propelling power between two pairs 
of vertical and two pairs of horizontal wheels. The difficul- 
ties met with in causing the rotation of both in a perfectly 
satisfactory manner by a single pair of cylinders never can 
be overcome. The mid-rail and the carrying wheels must 
be propelled by distinct means, and we are therefore com- 
pelled to resort to the use of four cylinders. This is our 
opinion, and it is also Mr. Fell’s. The South American 
engines are to be fitted with four cylinders, the designer 
having very properly abandoned the attempt to combine 
the rotation of the bearing and gripping wheels by indi- 
rect means, It is no doubt better to use four cylinders 
than the complicated arrangements illustrated in our im- 
pressions for Sept. the 18th and 25th, 1868, but it is equally 
certain that mountain locomotives with four cylinders 
driving four pairs of wheels with their axes at right angles, 
must very closely approach if they do not overleap the line 
beyond which we find inadmissible complexity. 

If we examine this «uestion of locomotive traction 
on steep inclines, we find that it is extremely narrow. 
Given adhesion enough, and the rest is done. It is one of 
the peculiar features of the mid-rail, however, that the 
adhesion to be had is practically unlimited. Why, then, 
use the bearing wheels as a at all? We may if we 
please run wheels 10in. wide on the tread on an extra heavy 
mid-rail 5in. or Giv. wide in the head, and load each 
wheel with some 14 or 15 tons without running auy risk 
of injuring the rail more than is incurred by the seven 
ton loads in daily use. Four gripping wheels might there- 
fore serve for the production of a tractive effort which 
could under ordinary circumstances only be exerted by 
an engine weighing 60 tons. The mid-rail engine need 
not exceed a weight of about 12 or 14 tons. It is not 
worth while to incur an enormous amount of complication 
to increase the adhesion of the machine by one-fourth. If 
the mid-rail system is to be asuccess—and we see no reason 
why it should not be a success—then the engineer must 
depend on the mid-rail, and on it alone, for the propulsion 
of his trains. Engines constructed on such a system 
cannot, of course, be used on the more level parts of the 
line where the mid-rail is not laid. The trains may be 
worked through, nevertheless, with ordinary engines, aided 
up the inclines by mid-rail banking engines; or, on the 
other hand, a change of engines must be effected at the top 
and bottoms of the slopes. It is mechanically impossible 
to combine in a satisfactory way a thoroughly good loco- 
motive of the ordinary type with a thoroughly good 
locomotive of the mid-rail type, and it is fortunately 
unnecessary, as we believe, to attempt it. 

The working of mountain railways by locomotive power 
is still in a very unsatisfactory state. It seems as though 
inventive genius was staggered by the difficulty of obtaining 
sufficient adhesion. Many plans for getting an engine aud 
train up a steep hill have been tried since the days of 
Blenkiusop aud the rack rail, but no one hasrecently brought 
out anything novel, All that could be done in the wa 
of inveution seems to have been done during the first few 
years of what is known as “the railway era.” The mid- 
rail is, of course, as old as it well can be; so is the pro- 

| for grooving the rail and running a conical tire in 
the groove; so is the reverse arrangement, according to 
which the groove is put into the tire instead of the rail. 
The great objection to this plan lies in the binding 
of the wheel aud rail. The former has to be first forced 
into the groove, and then dragged out of it, and the wear 
and tear due to the difference in the diameters of the wheel 
at the top and bottom of the groove are excessive of 
course. Some time since we suggested, in this journal, 
the use of a wheel made somewhat on the plan of a 
Fowler's clip drum, which, mounted on the centre of the 
—, axle, should lay hold of a suitably shaped mid- 
rail, The peculiar action of the clip drum would get rid 
of a good deal of the waste of power and wear and tear 
attendant on the cone and groove plan. Some one 
was so delighted with the idea that he went and 
patented it, as nearly as we can remember within 
a week of its publication in our pages. Of course the 
patent is valueless in point of law, but that is the patentee’s 
affair, not ours, The idea involved in this system, bow- 


ever, by no means exhausts the subject. It is, we believe, 
quite possible to obtain any requisite amount of adhesion 
from a mid-rail, or even from suitably arranged 

rails, and with vertical wheels, in a way which is, so far as 

we are aware, quite novel. The arrangement we 

is so simple that it can, we think, be made intelligible 
| without dia 8. 
| Ifa suitable chain were laid between the rails, into the 
links of which properly formed teeth on the rim of a 
| vertical wheel, mounted on a horizontal axis, would gear, 
it is evident that if the chain were held fi at one end, 
the adhesion difficulty would be completely overcome. 
Either the engine must advance, the chain or machinery 
break, or the steam be unable to cause the rotation of the 
wheels ; slipping there could be none. Again, if the 
chain were om enough, it would be unnecessary to fix it 
at one end. ‘The frictional resistance which it would 
oppose to every attempt made to haul it over the ground 
would serve the same purpose asananchor, Chains cannot 
be used in this way in railway work, for reasons so well 
known that it would be mere waste of 5) to say much 
about them. But it would be quite admissible to use short 
lengths of chain, say 6ft. or 8ft., to be carried by the en- 
gine, and continually anchored ‘on ahead of it. e may 
suppose, for example, twocentral driving wheels carrying an 
endless chain. If the links of this chain were arranged to 
fall on spikes in a mid-rail the chain could not slip, and 
the engine would be at once provided with an equivalent 
for adhesion of the most perfect kind; but spikes are out 
of the question. However accurately they might have been 
adjusted in the first instance, they would certainly get 
wrong in a week or two. A chain cannot be used in this 
way; but let it be borne in mind that if the chair 
were long enough no spikes would be needed ; its ow: 
friction with the ground on which it rested, would, as we 
have stated, suffice for our purpose. If we can increase 
this friction per unit of length, we can afford to shorten our 
chain in the inverse ratio. Now this can be done in man 
ways. It is only necessary to mention one. Let the mid- 
rail be deeply grooved in the es table, and let the chain 
links be shaped like a Clissold driving belt to fit this 
groove. As the engine proceeded the chain links would 
be wedged into the groove successively, and not necessarily 
very forcibly; because there would always be a length of Sft. 
or 10ft. of chain so fixed, the force required to slip which, 
lengthwise in the groove in the rail, would be enormous; 
but the force required to take it out of the groove, by lift- 
ing it straight up link by link, would be very small. More 
than all the advantage to be gained by the use of 
V-shaped tires and grooved rails would be had, without any 
disadvantage in the shape of extra wear and tear. 

It will be understood that we have spoken of a chain 
solely to illustrate a principle. In practice the equivalent 
of a chain, but not a chain proper, would be used. The 
idea involved is simply the interposition between the wheel 
and the rail of a mechanical element which will enor- 
mously increase adhesion, We feel quite certain that our 
scheme will be patented by some one without asking our 
permission, within the next few days. We shall not aid 
the patentee by explaining the precise, and, as we believe, 
well-considered details of the arrangement until it is too 
late to include them in any specification. 








Lonpon WATER SuprLy.—Mr. Kay-Shuttleworth, in order to 
correct two slight errors in the report of his speech on water 
supply, requests us to publish the following statement :—Mr. 
Homersham’s outside estimate of the cost of wells, bore-holes, 
and works to procure a further supply of 100,000,000 gallons of 
spring water per day from the chalk strata is £200,000, or for 
200,000,000 gallons £400,000. These would not be annual 
but initial expenses, The outlay for structural works to apply 
the softening process would also be incurred once and for all; and 
Mr. Homersham estimates it at £6000 for the supply of a million 
gallons a day. According to Professors Graham, Miller, and Hof- 
mann, the eminent chemists who constituted the Chemical Com- 
mission in 1851, the current expenses of lime and labour for the 
softening process would amount to about 2 per cent. on the price 
of water to the consumer. With reference to the remark of Mr, 
Kay-Shuttleworth’s, in the same debate, that ‘‘ Dr. Letheby was 
not an independent authority—he had been for many years in the 
pay of some of the water companies, and his evidence must be 
taken with a certain reserve, we are requested by Dr. Letheby to 
say that the hon. member has been misinformed. Dr. Letheby 
gives the most emphatic denial to his statement that he is or ever 
was in the pay of any of the water companies, Mr. D. Dalrymple 
was made to say, in the report of his speech, that exactly in pro- 
portion to the increase of the hardness of the water supplied to 
some fifty or sixty of the larger towns was the increase of mor- 
tality. Itshould have been in proportion to the decrease, not the in- 
crease, of the hardness the death average was stated to rise.— Times. 

Tue BLOWPIPE AS AN AID TO THE DRILL IN OPENING SAFES.— 
The blowpipe, in an attack upon a well-constructed safe, is a 
powerful auxiliary to the drill, but it cannot be used alone with 
success. Some experiments with most skilfully constructed 
apparatus, performed at the Herrin safe manufactory, in this 
city, which we witnessed last week, show that the temper may be 
drawn, in time, from a steel plate an inch thick, by the use of the 
plowpipe, so that the plate may be drilled. It may also be burned 


y quite through when operated —— singly; but it is difficult to do 


this with iron plates, which burn less easily, and also conduct 
heat away from the point against which the flame is directed, as 
rapidly as the steel. Spiegeleisen burns with even less facility 
than ordinary iron. The flame directed against the corner of a 
fragment of spiegeleisen fused it, but, after continued action, only 
produced a comparatively small amount of the oxide of iron, 
which coated the bead formed. The fused metal, on cooling, was 
as hard as before. This material, in fact, depends for its hardness 





upon its natural composition, and not upon any process of tem- 
pering, so that mere melting does not change its ch t It 
would, however, require apparatus not available to burglars to 
melt a hole in the centre of a spiegeleisen plate. It follows, there- 
fore, that while iron plates and steel plates may be successfully 
penetrated by the use of the blowpipe, as practically capable of 
use in the hands of burglars, the pat ne He plate, which practi- 
cally resists drilling, defeats the use of the instrument as an 
adjunct to the drill. We have recently held a conversation with 
Mr. John Dickinson, of 65, Nassau-street, New York, manufac- 
turer of carbon points for drills, &c., who assures us that these 
ints will not dri iegeleisen, except by the use of a) pliances 
for obtaining speed, w cannot be used by burglars, and that to 
drill it at all would be a work of so much time as to prevent its 
adoption for safe-breaking. ‘The rate at which, by the ultimate 
use of the re and drill, a hard steel plate can be penetrated, 
is, we aré told by Mr. Farrell, about one inch per hour: the 
drawing of the temper in advance of the drill occupying about 
two-fifths as much time as the drilling.—Scientific American. 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No. XXI. 


WHEN the span of a roof exceeds the limit of about thirly- 
five or forty feet, the simple design illustrated in our last article 
on,this subject requires to be somewhat modified. It has been 

ore remarked that the introduction of struts in a braced 
truss or framework is for the purpose of nullifying the trans- 
verse strain that would otherwise be induced upon those 
members of the truss not so strengthened. Referring to Fig. 1 
it is clear that when the length of the rafter has reached a 
certain limit, one strutin the centre, as was shown in the former 
example, would not be sufficient to prevent the two halves of the 
rafter into which it divided it from being affected by transverse 
strain. Consequently it becomes n to use a couple of 
struts, and divide the whole saller fate (ues parts. An ex- 
cellent roof of the form shown in Fig. 1 may be constructed 
for spans not exceeding sixty feet. When the dimensions are 


greater, a different and more complicated description of truss 
must be used, and for very large spans the circular or segmental 
form are the best adapted. These will be considered in their 
proper place, In tracing the action of the strains in the diagram in 








SCALE FOR DIAGRAM 
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in Fig. 3 be represented by the same letters as in Fig. 1, and 


their prolongations indicated by the dotted lines and correspond- 
ing dotted letters. First, let us ascertain how the bars A E and DE 
are affected by the strain upon the strut BE. Produce 13 E to 
B’. The line E B’ represents the direction of the force which 
lies within the angle A’ E D’, that is, the angle formed by the 
prolongation of the bars AE and DE, Both these bars are, 
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Fig. 1, the process will be very analogous to that already described 
in the previous article, making due allowance for the action of the 
two struts instead of a single one. The distribution of the load 
will vary in every instance according to the number of points at 
which the rafter is supported, that is, in proportion to the number 
of struts introduced into the system of trussing. A distinction 
may be here made between the struts and ties, in the manner in 
which they are affected by the superposition of a weight at 


their junction with the principal rafter. In the case before us | 
the portion of the whole load in the half principal situated at | 


the apex B induces a direct strain upon the part A B of the 
rafter and upon the strut B E. Similarly, the portion of the 


load placed at C brings a direct compressive strain upon the | 


parts B C of the rafter, and by transmission a strain of the 
same amount upon A B, and also a direct strain upon CE. But 
the weight at D produces no direct strain upon the tie D E ; 
that is the strain upon D E does not start from the same point 
D as upon the rafter C D, but is transmitted to it at the point 
E, through the medium of the tie A E. It follows from this that 
no tie can ever act as a direct support to a superimposed weight. 





| 


| 


| 


While, therefore, a strut may receive its strain either by direct or | 


transmitted weight, a tie can only be strained by the latter de- | 


scription of action. Suspended loads of course form an 
an exception to this rule. If either struts or ties are strained 
by weights acting at any other points than their extremities, 
the result is a transverse strain which they are not supposed 
theoretically or practically tobe calculated to resist. 

Assuming the total load upon the whole principal to equal W, 
the various subdivisions of it will be arranged as follows, The 
weights at B and C will be equal, and double those at A and D, 


Upon each of the latter there will be HA , and upon each of 


the former ~.. 


reaction of the abutment, and consequently produces no strain 
upon the truss, The weight at B will strain, either directly or 
by transmission, every bar in the diagram with the exception of 
its fellow strut CE. If in Fig, 1 the vertical line Ba be made 


equal to * and the line ab be drawn parallel to the rafter, 


the succeeding strains may be traced throughout the whole 
truss, asin the former example, so that we shall not recapitulate 
euch successive step. It is sometimes not easy to ascertain 
exactly how a strain upon any one bar affects those with which 
it is connected, or, in other words, whether they are strained 
compressively, tensilely, or not at all by it. To take the strain 
along the strut BE on its arrival at the point E, how does it 

affect C KE, A E, E D, and E 
A B SF? «Obviously, until it is as- 
certained how these bars are 
affected by the thrust along 
the bar B E, it is impossible 
to follow out the transmission 
of the original strain. The 
problem is to determine which 
bars are struts and which are 
ties, when the strain acts upon 
them in a given direction. 
In Fig. 2, let A and B be two 
bars meeting at an apex. If 
the strain act in the direction 
of the arrow E, they will both 
be struts, and if in that of 
the arrow F, they will both 
be ties, Should the force be 
iu the direction of the arrow 
G, the bar A will ve a strut, 
and B a tie, but if in the 
direction of TI, the bar A will be a tie, and Ba strut. ‘The rule 
inay be laid down in words as fulluws:—If the force or strain acts 
iti any direction, within the angle formed by the two bars, they 
aié both struts; but if it acts in the direction of aud within the 


Fic2 
E 





~ 
7 


The weight at A is resisted by the vertical | 





therefore, ties. If we take now the bars D E and EF, the diree- 
tion of the strain lies within the angle F E D’, that is, within 
the angle formed by the direction of one of the bars and the 
prolongation of the other, so that D E is in tension, and E F in 
compression. But as E F is not intended to act as a strut, it un- 
dergoes no strain from the direct weight at B, as the table of 
strains will show. 
Table of Strains. 














Parts Weight at | ; 
of ° — eee — — | Remarks, 
truss. A | B c D — 
> | 46 ‘17 ne —— 
ap .. 0] 133} ned | 40:53 | 43-03 
BC .. 0| +062 oo { +053 | +257 | ( Rafter. 
cD 0} +0°62 1°25 40°53 2°40 
BE 0! +0-43 | 0 | 0 43 strut 
CE 0; 0 40°43 0 0°43 Struts. 
AE 0 | 3} ors 0-48 | —2°44 
DE o| 033 —0°65 0-10 129 | Ties. 
| Ol 9m -014 = tide 
EF 0 -0°27 —0'55 —O°41 —1°23 Tie rods. 








Referring to the diagram in Fig. 1, the result of the weight at 
B is to strain directly the bars A E and D E, and, by traysmis- 
sion, these bars again, and the horizontal tie rod EF. The 
whole result of the weight at B upon all the separate bars of 
the truss can be shown by a simple diagram of strains. In 
Fig. 4 the strains are plotted to double the scale that is 
used in Fig. 1 in order,to render them clearer, and there 
will be no difficulty in following their action, as the letters em- 
ployed in both diagrams are similar. It must be borne in mind 





that B B’ is drawn parallel to the tie DE, and that bd and dt 
are the two strains brought upon the tie A E by the weight at 
B. By making a similar di , the strains resulting upon 
the different members of the truss from the weight at C can be 
also calculated without the necessity of transferring them in 
succession from one bar to the other. At the same time, as 
the great point for beginners is to trace the action of the strains 
throughout each successive step, these steps are sown in 
Fig. 1, and the results tabulated in the table of strains. Those 
whw are learning this subject should check our results in a large 
sized diagram, drawn carefully to scale. It is surprising how 
extremely accurate these calculations can be made by the aid of 
a good diagram. Wherever it is possible, the strains should be 
checked 
the accuracy of the diagram and the scale. A mathematical 
check can generally be applied at eome particular parts uf the 
truss, ard it should always be made use ot when so available. 
The method of checking, by mathematical caleulation, the 
aceuracy of the results deduced from the di was shown in 
the last example, and the sawe process applies in the preseut case. 
It may ut first appear that the actiun of the two struts at K is 
sumewhat different to that of only one, and that the strains = 
the ties AK and DE are nvt equal to one another. But 
aithough, in con<equence of the difference in the angle made by 
the two ties with each separate strut, the resulting strains are 
nut individually equal, yet their sum is the same. Instead of 





by an independent mathematical process, but as in some | 
instances this is not practicable, reliance must be placed upon | 


ruts separately, as in Fig. 


the st 1 
they can be treated as in Fig. 6. Let BC represent the rafter, 
and B E, EC the struts. e Ec and Ed equal to a6 and Cy, 

A 


in Fig. 1, draw ca and da, and join 
sultant of the strains upon the two 
pene Se. S until it meets AE, in g, the lines A g, 

g will give the strains upon the inclined ties A E and 
D E due to the direct action of the weights at B and C. 
In the more complicated examples of girder and roof trusses 
it is far more convenient to use the resultant of two forces 


c 





at a given point than to take the forces separately. Sometimes 
the sum of the forces, as in the present case, have to be taken 
into consideration, but at others it is the diiference. It has been 
shown that the strain upon the horizontal tie rod E F is that due 
to only so much of the strain upon A E as it receives fromm the 
rafter, and that it is not influenced by those belonging to the 
struts. If we take Ep, in Fig. 1, to represent this amount of 
strain upon the tie AE, and draw py parallel to DE, then 
E y will represent the strain upon EF, and py the strain upon 
D E due to the action of the same amount of strain upon A E. 
In the diagram, Ej will be found equal to ri+to+lm, Ey 
equal to eg+tn+/ls, and py equal to gk+no+sm. Look- 
ing at the table of strains, the struts are the members of the 
trues which are the least strained. This is thevretically the 
case, but practically the struts are the weakest part of the prin- 
cipal. This is in great measure owing to the large angle between 
them and the rafter. Although there would not be much 
difference in the actual theoretical strain upon the strut, if it 
were placed in the position of the resultant A E, in Fig. 5, yet, 
practically, the bars placed as in Fig. 1 would have to be made 
proportionately a great deal stronger. Not only should they 
have an increased sectional area, but they should be of a 
form suited to resist strains of compression. Angle and T-iron 
are the best adapted sections of iron, and round bar is a good 
form, but it is not so easy of attachment to the other bars in 
the truss. The same remark applies to the tie rods. These are 
frequently made of round iron, which answers well enough in 
small examples of roofs, but in those of any pretensions to a 
moderate sized span it will be found preferable to make them of 
flat bar iron. In the latter case there will be little or no 
necessity for the welding and forging that is required when 
round iron is used. A very common, and at the same time, 
unfounded, apprehension exists with regard to the settlement of 
roofs in which the principals are constructed upon the truss sys- 
tem ; it being generally supposed that after a short time the 
tension rods will sag. In order to prevent this the joints are 
made with screws or cottars, so that the rods may be tightened 
up when the sagging takes place. We have seen this method of 
preventing anticipated sagging applied to roofs with a span of 
the insignificant dimension of 25ft. On the other hand, we are 
acquainted with roofs of spans of 50ft. and more, in which the 
connections between the bars are simply ordinary bolts, and not 
the slightest perceptible sagging has ever taken place. There is 
no doubt that the quality of the workmanship has a great deal 
to do with the matter, but the work must be very bad if such 
expedients have to be resorted to in roofs of spans lesa than 80ft. 
Ina utilitarian point of view, the slight sagging of a roof, 
provided it be uniform, is not of much consequence, any more 
than a slight settlement in the foundation of a girder bridge, 
but it would seriously interfere with the effect of an ornamental 
ridge in the one case or a handsome parapet in the other, An 
example or two of curved roofs will conclude our series. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SHIPBUILDING IN THE NORTH, 


Sir,—-We observe in your issue of the 12th inst., in ‘* Notes 
from Scotland,” some interesting statistics furnished you by the 
Chamberlain of the city of Glasgow with regard, among other 
things, to shipbuilding, and concluding with the following clause : 
“The Chamberlain has no reliable returns as to et at 
other ports of the kingdom, but he is of opinion that this indastry 
on the Clyde did not fall atly short of that of all the other 
ports combined.” As this latter opinion is frequently expressed, 
and we doubted its correctness, we some time since took consider- 
able pains, in which we were assisted by Mr. Jno. Price, of Sun- 
derland, surveyor to Live 1 Registry, to ascertain a correct 
return of the launches in the. north-east coast district, and found 
it alone exceeded by twenty per cent, the Clyde tonnage. The 
Mersey turns out a large tonnage ; tho Thames a certain amount ; 
on the east coast of Scotland are several yards, and others are 
scattered about. Presumiog that your only wish in this matter is 
fairly to represent all districts, we send you a copy of the list, and 
should be obliged if you would publish the same, 


LAUNCHED IN 1870. 


Tons gross register. 
Tyne oe ow oo . ee 102,¢40 
Wear ee ee 52,101 
The Hartlepools ee oo ee oe 19,747 
Tees oe oo oe oe ° 24,660 
Humber .. ee oe oe ee 17,091 
Total ee ee ee 216,239 


Hartlepool, May 23rd. Witny, ALEXANDER, AND Co, 





VALUE OF MOMENTS,—IRONCLAD SHIPS, 

Srk,—Referring to the letter of “‘ Delta” in your last week's 
ENGINEER, relating to the value of the moment of inertia in iron- 
clad ships, I wish to say that when such ta are pared 
with similar moments are as the squares of their radii, un- 
questionably, but in a the hydrostatic foree has no inertia 
suve that due to the translation of the particles of the fluid, there- 
fore the moment of inertia must necessarily be as the cube of the 
radius of gyration. 

Let the weight of displaced water be by A 
tal distance from the centre of gravity of the vessel to the vertical 
line which may re’ nt the resultant of all the force of the 
water upwards ; call the product fvot-tons ; this will represent the 
force in tons acting at 1°t. radius or leverage from the centre of 
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gravity. Callthis force FF, Putv = the tangential velocity of 
the circle of gyration, K its radius, and W the weight of the ship. 
Then taking the well-known theorem for rectilinear motion, which 
is equally applicable to tangential motion, we have 1? = 2 fs when 
f represents the rate of acceleration in feet per second, and s the 
space, 

‘ If from the force of a ram a vessel 2 go a rotating tangen- 
tial velocity = V at 1ft. radius, then V K = v, The force in tons 


at the tangent of circle of gyration will be x Also f will be = 


Fd | Inserting these valucs in the above theorem we obtain 


KW’ 
V:Ks=2 Fos 
V?7K3 W _ 
and org = 8 


That is, the space over or through which the radius of gyration will 
pass before the pny force F can bring it to rest, is as the cube 
of that radius, is is merely expressing in symbols what I en- 
deavoured to explain without them. 
Ly a similar process of reasoning it can be shown that 

WK _ »F 

g Ws’ 
, WK ws 

Fg 

in the case quoted by ‘‘ Delta” of a fly-wheel, when the whole of 
the work is expended in friction, which, like hydrostatic pres- 
sie, possesses no inertia. Wa. McNavcur. 

tochda‘e, May 23rd, 1871. t 
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WHY TITE BITE OF A ROAD DRIVING WITEEL IS INCREASED BY 
THE ADDITION OF AN ELASTIC TIRE, 


Str,—I see, from the remarks of some of your correspondents, 
that the reason why an elastic tire on a driving wheel increases 
the adhesion is not clearly understood. In a circular wheel the 
power necessary to cause the wheel to slip with a driving strain is 
the weight x the coefficient of friction; and if the wheel be 
skidded, the power necessary to sledge it along is the same. If 
an elastic wheel be skidded the power necessary to sledge it is as 
before the weight x the coefficient of friction, but the power 
necessary to cause it to slip with a driving strain is much greater, 
being the weight x the coefficient of friction + a second quantity, 
which depends on the amount of flat; it is this second quantity, 
which appears to have been hitherto overlooked, to which I would 
now direct attention. 











Let Fig. 1 represent a rigid wheel with flat sides, or with spokes 
only, the rim being removed, Now if the centre A be fixed from 
rising the wheel evidently cavnot slip, owing to A B being 
greater than A C; were the centre not fixed the wheel can only 
slip either by its turning at the point B, as a fulcrum, or by the 
axle rising so as to allow the line A B to become vertical under 
it; in either case the strain required to do this (that is, driving 
strain to turn the wheel) is greater than if the wheel were circular, 
for there must, firstly, be a certain amount of power applied at J, 
great enough to raise the total weight on the wheel while turning 
at B; and after it is balanced at this latter point there must, 
secondly, be an additional amount applied to cause B to slip back- 
wards, The first quantity varies according to the weight on the 
wheel and the length of the flat side, and the second according to 
the weight and the friction. If this wheel be skidded the power 
required to sledge while resting on its flat side will only be this 
latter quantity. 
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The reason why the bite of such a flat-sided wheel is increased 
is also shown in Fig 2. Let D represent a locomotive, E a rod, 
vibrating at a fixed point F, and G a large flat shoe, and let a rope 
extend from the shoe to a small winding drum on the extremity 
of the main axle, the driving wheels to be disconnected. If, then, 
the bearing surface of the shoe be great enough to prevent it from 
sinking it cannot slip backwards, for the rod F G being rigid, then 
would the whole engine have also to move backwards ; and if F 
were fixed at the centre of gravity and the strain on the rope 
sufficiently great the engine would be lifted and carried forward 
a certain distance, and if there were a succession of such rods 
and an endless rope attached we should have a very powerful 
hauling engine. 

There is another point that may be noticed in this arrangement, 
and especially in the wheel with rigid spokes, viz., that the driving 
strain of the spoke A B must necessarily act at right angles to it 
in the direction K B, forming a considerable angle with the road, 
so that a lesser coefficient of friction will keep the point B from 
slipping backwards than what would be required if the spoke 
were in the position A C, and the driving strain consequently 
applied parallel to the road in the line B C, 

Neither of these arrangements, however, would answer in prac- 
tice, as they would first hold and then slip, while the jolting 
would shake the engine to pieces. The practical development of 
the principle of obtaining an endless fulcrum at B, on which the 
wheel can continually be turning, while yet preserving a smooth 
motion for the engine, consists in a flexible driving wheel, which 
was first successfully carried out in Thomson’s well-known engine 
by placing a thick band of rubber on each wheel. 

In further considering the action of an elastic wheel we may 
suppose it to contain an indefinite number of spring spokes as _be- 
tween C and L, as being convenient for consideration. It has 
been shown that a wheel with a rigid spoke A B cannot slip with- 
out raising the centre A ; but as in the elastic wheel the spoke A B 
contains a spring which must be weak enough to yield with the 
weight on the axle, it follows that if the driving strain be great 





enough the point B will slip backwards, compressing the spring, } 


the axle A remaining stationary, and as the power required to com- 
press the spring is less than that required to raise the axle, it follows 
that the elastic wheel will slip more easily than the theoretical 
rigid one with a fixed line AB. 

Having now determined the manner in which the adhesion of an 
elastic driving wheel is increased, and to what cause it is due, it 


will be well to determine in what measure this takes place with 
any given amount of flat. First take a circular wheel carrying a 
load of three tons, then the power to sledge italong the road, and 

the driving strain to slip it, both = the weight 3 tons x the co- 
efficient of friction, say 700 lb. = 2100 lb. Then in therigid wheel 
with flat sides the power to sledge it = the weight 3 tons x co- 
efficient 700 lb, = 2100 1b., as before, but the driving strain neces- 
sary to slip it = weight 3 tons x coefficient 700 lb. + a sufficient 
strain applied at the circumference to raise the weight of the wheel 
when turning at the point B; then as with the “ angle of adhesion” 
shown the lines A H J are three to one, the strain required will be 
4 of 3 tons = 2240 Ib. at the circumference, or 23501b. at the point 
C, and the result becomes : 


Weight .. .. «. eh tee 

eer he } = 2100Ib, 

Angle of adhesion .. .. ‘ = 2350 Ib. 
4450 Ib. 


for each wheel, or 8900 lb. for the two drivers, Thus by 
giving an angle of adhesion of about 14 deg. the bite is more than 
doubled. This refers to a theoretical wheel in which the amount 
of flat is constant, and the line A B rigid as the wheel rolls. In 
an elastic wheel, however, this is not the case, and as the tire 
necessarily forms springs for the engine the angle of adhesion 
continually varies and the available bite will be rather 
less than that given. However, this result very nearly 
agrees with practice, for in Thomson’s 8-horse power 
engine, with a working pressure of 1251b., and allowing ,§; in the 

98 as 
cylinders the strain, at the point C = ttn Rd x_ 175 
= 85901b. or very slightly less than the adhesion was calculated at; 
and when it is considered how a very slight variation of the 
angle of adhesion or the coefficient of friction, or a few pounds of 


| cylinder pressure, would affect either side of the equation, the 


agreement becomes more marked. Or, again, allow the engine to 
weigh 7 tons, then friction at ;4; and road resistance at ;\; = 
1032 1b. for the engine alone, leaving 74181]b., or 3 tons 6 cwt., of 
useful tractive force that the engine can exert on a level at a maxi- 
mun effort, which is also realised in practice, the wheels when 
thus burdened but slightly slipping on dry macadam. 

It may be remarked that according to the foregoing calculation 
of the adhesion, supposing the friction between the wheel and the 
road were absolutely ni/, that the engine should still haul a con- 
siderable load, It has already been shown that the point B in the 
wheel with flat sides cannot slip backwards without raising the 
centre A, and the strain that must be applied in the direction BC. 
To do this will be, say, 1100 1b., or 2200 lb. for thetwo wheels, but 
as the road friction is ni/, the resistance to motion along it will 
be the same, and consequently on level ground there is 
hardly any limit to the load which theengine might take. It does 
not follow, however, that an elastic wheel would hold nearly so 
well as this, for, as has been shown, the line A B can becomé 
compressed and pass under the centre; but as it must require seme 
amount of strain to do this, and as there is not any resistance to 
the motion of the engine, it could still propel itself although the 
road friction be nil. And it is certain that on the smoothest sheet 
of ice, if level, that a road steamer with iron shoes could easily 
run about, having both wheels in gear, but it is doubtful if it 
could pull much load; however, by allowing bare rubber to rest on 
the ice a higher coefficient is obtained, and the engine will then 
take a moderate load, this being, however, greatly owing to the 
fact that the rolling resistance to the train on such a road becomes 
extremely small, It need hardly be mentioned that a circular 
wheel under similar circumstances would be utterly useless, 

We thus see that a wheel in which the line A B is rigid will, 
under all circurastances, hold better than one in which it is flexible. 
Of course, we cannot make a wheel which while being rigid shall 
yet also be flexible, but the line A B might probably be made 
much stiffer than is at present in use. For instance, suppose the 
imaginary spoke A B to carry 3360 1b., and when thus loaded toyield 
liin., and also that there shall not be any initial strain on it (as is 
the case with a rubber tire), then the power that will be necessary 
to compress it jin. will be 560 1b. only. If, however, the spring 
could be so adjusted as to have an initial strain on it of, say, 
2240 1b., and yet yield 1jin. with 33601b., the strain that would be 
necessary to compress it fin, would then be 24201b., or more than 
four times that of the previous case, and the bite would conse- 
quently be much increased, and yet the amount of flat would 
evidently be the same in each case. 

It will thus be seen that the ‘* bite” of an elastic wheel depends 
on three things: first, on the position of the point B, determined 
by the angle of adhesion; second, on the amount of stiffness in the 
line A B; and third, on the amount of road friction. We have no 
control over the last, but by judiciously proportioning the two 
first . these, as much bite can be obtained as is practically re- 
quired. 

It may be well here to refer to what seems to be the popular 
reason for the bite of a driving wheel being increased by an elastic 
tire, viz., that the increased surface gives increased friction, 
which is entirely opposed to the law that friction varies according 
to the pressure and not to the extent of surface. To get over this 
difficulty it has been declared that this law is true of smooth sur- 
faces but not rough ones, in which the particles interlock, butsuch 
parties should first inform us how to make surfaces so ‘‘ smooth” 
as to prevent the particles from interlocking, and to what cause, 
except this, friction between any surfaces is due. But to take the 
case of two surfaces having artificial teeth like a rasp, if the 
teeth are made slightly hooked, so as to remain in contact, it is 
possible that several tons would not slide them laterally ; such so- 
called ‘‘friction,” however, is clearly a misnomer for shearing strain, 
which is necessary tosevertheteeth. It is hardly necessary to pursue 
this theory futher, as it will not bear the slightest investigation, 
for if it were correct then a circular wheel which had sunk a 
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certain distance, as in Fig. 3, should have a bite equal to an elastic 
wheel, as the surfaces are equal, And, again, suppose we took 
two road steamers of equal weight and disconnected the wheels of 
one and skidded them, it should then be quite impossible for the 
other to draw it, for the measure of the strain necessary to sledge 
the first would, according to this theory, precisely equal the 
driving strain that was necessary to slip the wheels of the second 
engine ; but it can be proved that No. 2 engine would easily walk 
off with No. 1, thus proving that a quantity other than that due 
to friction enters into the calculation of the driving strain re- 
quired to slip the wheels, 

In reference to steam ploughing by direct traction, it has been 
asked what new thing have we acquired in this year, 1, which 
would lead us to expect better success than in 1861? e answer 
is, that we can now make a driving wheel which shall bite with- 
out spikes or paddles in the rims, which we could not before. 
Merely increasing the bearing surface will not do this, for if it 
would, why pay £300 for elastic wheels? We could easily geta 
greater amount of surface by making thin plate rollers the entire 
width of the engine, which would then pass over softer ground 
than any road steamer, but on such land it would be utterly use- 
less as a hauling machine. However, we now seem to have the 
elements of success before us, which consist, first, in a v light 
engine carried on sufficiently wide wheels, the two drivers of which 





must also possess a very considerable angle of adhesion. It does 


not a that the weight of the engine is yet nearly so light as 
it mig! t be. The tractive force which has been developed is amply 
sufficient, but the adhesion angle might be increased, as it cannot 
be too great, and if the total weight were much reduced the present 
width of wheels would seem cient, . 

It may here be remarked, in reference to those elastic wheels 
which have a thick band of rubber the entire width of the wheel, 
that increasing the breadth of the wheel directly lessens the bite. 
Suppose a rubber tire 12in. wide to give an adhesion of 
15 deg.; if, then, the tire be made 24in. wide, although the 
surface is increased the angle becomes much less, and the bite is 
sensibly lessened. is, of course, would not be the case if the 
12in. tire could be divided into two of 6in. each, placed at either 
side of the wheel, with the shoes stretching between them; for 
then, while doubling the bearing surface, the adhesion angle 
would remain constant, which clearly ought to be the case. 
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On reference to the diagrams it will be seen that the bite is 
increased when A B exceeds AC and the greater this difference 
the greater the hold. In Fig. 3 there is increased bearing surface, 
but as the two lines are equal there is not any extra resistance to 
the wheel turning. In Fig. 4 there is a great difference, and the 
bite consequently becomes great; by drawing a horizontal line 
from C to M we see to what adhesion angle it corresponds. In 
Fig. 5 there is the same amount of yield as in Fig. 1, but in con- 
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sequence of its tire not being so perfectly flexible as that of ye z, 
the corner at B becomes rounded, and the angle falls in to 10 deg., 
the bite being lessened in the same proportion. An apt illustra- 
tion of this latter case was afforded by a certain one of homson’s 
wheels, in which each separate shoe (instead of being jointed to its 
neighbour by a link, as in the usual practice) was turned up at the 
ends, the whole set being then strung on two jin. rods; which, 
however, made the chain so stiff, that the corner B became greatly 
rounded, with the result stated above. So it further becomes 
evident that the amount of yield does not necessarily bear any 
connection with an increased bite, for it is very easy to make an 
elastic wheel which shall answer the purpose of bearing springs 
and yet which shall not in the slightest degree increase the 
adhesion. 

In making an engine to run on hard roads the principal thing in 
the driving wheels is to make the adhesion angle as great as ible. 
If the elastic tire consist of a band of rubber this would be most 
advantageously made rather thick and as narrow as was practically 
safe, for then the angle is greatest. If an elastic wheel rest on 
hard ground the line B C L will be straight, but if on soft ground 
the point C will not be in a line with B L, but considerably below, 
and consequently the difference between A B and A C will be 
lessened; so it follows that for working on soft ground that the 
wheel should be much softer than for hard roads, so that, in spite 
of the point C occupying a position below B L, the effective 
adhesion angle may become the same in either case. 

A knowledge of these general principles will be of great use in 
enabling us to design a direct-action odio engine. The first 
part of the problem consists in making a light engine with the 
requisite tractive force, having wheels sufficiently wide to carry it; 
and the second in so correctly proportioning flexible driving wheels 
as to work up the power developed. The second of these certainly 
assists the first, but still it by no means follows that by merely in- 
creasing bearing surface we can ever attain to the bite required 
for the second. 

In the foregoing consideration of elastic wheels account has not 
been taken of a certain amount of power which is lost through the 
medium of the elastic tire, as this does not affect the matter in 
hand, which was to determine to what cause the increased bite of 
such wheels was due. It may, however, be remarked that this loss 
is known to be extremely small. 

A few words in conclusion may be said regarding the use of an 
elastic tire at the leading wheel of aroad steamer. Ifsucha wheel 
have rubber running on the road it will take hold of any 
slight irregularities and increase the steering power by preventing 
side slipping; if, however, it has shoes on, it is no more capable of 
resisting side strain than a circular wheel, and on a hard road the 
tire is absolutely useless, except to perform the part of bearing 
springs. On soft land it may be said in some small degree to 
keep the wheel from sinking, but the load at the leading wheel is 
not so much as one half that on a driver, and suppose we make it 
the same width as the latter it will then sink but very slightly; and 
on hard road, of course, this —_ is not of any consequence, and 
on soft ground it would even be an advantage to have the leading 
wheel to slightly sink, as then the engine steers much more cer- 
tainly; so that on the whole it seems hardly expedient to lay out 
£50 on an elastic steering wheel, a rigid wheel in this case being 
practically sufficient. LEONARD J, Topp. 

7, Madeira-street, Leith, N.B. 


6 





is anew process, by E. Walffen- 
purple dye for cloth :—Purple 
Ih = 451b.; 51b. of 


DYE For CLOTH.—The followin 
stein, for the finest carmine oa 
for four pieces of cloth, thirty-six yards eac 
cochineal, 101b. of tartar, and four quarts (one quart = 1°145 
litre) of a solution of tin, are boiled well together and left to cool. 
The stuffs being now put in, the boiling is resumed for 14 hours. 
After they have been well washed in the washing mill (or dally) 
they are put into a fresh hot bath at 60 deg. Reaumur with twelve 
loth of fuchsine (one loth = J, ofakilogramme). After washing once 
more the cloth is passed through the dressing machine. For 
a piece of ladies’ cloth of ay ag yards length (aces wear) :— 

e stuff, after being boiled for ee 14 lb. of cochineal, 
4lb. of tartar, and 2 quarts (= 2°29 litre) of a solution of tin, is 
placed with four loth (;', of a kilogramme) of fuchsine upon a bath 
of 60 deg. Reaumur. 

Extract OF Meat.—The following is the examination of the 
value uf extract of meat according to Professor C. Reichardt :— 
According to, Liebig, 60 per cent. of the weight of the extract 
should be dissolved in alcohol of 80 per cent. Good extract, dried 
at 100 deg. Cent., should lose no more than 16 per cent. of its 
weight in water. Ether should not take up from the extract any 
or at least exceedingly small quantities of fat. The solutions 
should not contain any alb » which ins as coagulated 
albumen in the residue which cannot be dissolved by water and 
alcohol. Good extract should contain from 9°5 to 10 per cent. of 
ni m, and from 18 to 20 per cent. of ashes which are rich in 








5'5 to even 9 per cent, of the weight of extract, and phos. 
phoric acid 2°7 to 6 per cent, - 
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THE CHELSEA EMBANKMENT. 
(Concluded from page 344.) 
Atthe point Oa flap recess will be constructed in the river wall and 
a flap, also a penstock chamber in brickwork and a penstock from the 
bell-mouth at P, 64ft. run of 15in. stoneware pipe is to connect the 
sewer with the low-level sewer ; and in the invert at bell-mouth a 
cast iron removable grating, and cast iron regulating valve and 
apparatus, 480ft. run of sewer 4ft. by 2ft. 8in. in the clear, ex- 
cluding the penstock chamber, &c., at the river wall at the point 
5 on plan, extending from the said point S to and along Cheyne- 
walk to the point U on plan, to connect with the existing sewers in 
Church-street, Lawrence-street, and Cheyne-row; the sewer to be of 
9in. brickwork as before. Under the inverts of the 80ft., 820ft., 
125ft., and 480ft. lengths of sewers, .1505ft. in length, of Qin. 
stoneware pipe surrounded by Portland cement will be laid. Con- 
nections from the said sewers with the existing sewers will be 
made by new works, at the places named and manner described as 
follows:—At (R) Queen-street or Flood-street, and at (U) Cheyne- 
row by shaft, 4ft. run of sewer at upper level, pipe and three ladder 
irons in shaft as per drawing No. 6, these works being included in 
the previously specified lengths. At Manor-street and at Lawrence- 
street by a skew-mouth, 12ft. run of curved sewer, shaft, 4ft. run 
of sewer at upper level pipe, and three ladder irons in shaft as per 
drawing No. 6, these works being additional to the previously 
specified lengths; and at (T) Church-street by a skew-mouth 
and 12ft, run of sewer additional to the previously specified 
lengths. The openings to the flaps and penstocks at M, O, 
and 8, will be 4ft. by 2ft. 8in. to correspond with the 
sewers, and the flaps and penstocks provided with machinery, 
gratings, iron access ladders and apparatus. Two single 
bell-mouth junctions, each with a ventilating shaft and 
catchpit, in addition to the ventilating shafts and catchpits, will 
be constructed. Seventy gullies in 9in. brickwork in cement are 
to be made, each gully to be 4ft. by 2ft. Gin. on plan, and fully 
5ft. in height, internal dimensions; a stoneware syphon-trapped 
'y-block to be built in and connected by a bent pipe with the 
rain, the top of the gully arched over, and a cast iron box or 
frame, with very strongly ribbed lifting lid or cover, built in 
beneath and in the line of the channel; also a cast iron gully 
ting, with frame, catch, and pins; and a 9in, stoneware gully- 
lock, with galvanised iron flap. 
The carriage way, comprising an area of 25,000 yards, 
excluding channel, is to be formed of broken granite, Gin. in 
depth, laid to an uniform surface on a bed of lias lime con- 


crete 12in. deep, the surface of both granite and concrete being { 


formed longitudinally to the levels and gradients shown on the 
longitudinal section and transversely to a curved surface, having a 
rise from side to centre as shown. The channel, comprising a 
total length of 10,000ft., 800ft. of which is curved on plan, will be 
formed of pag | granite stones, 12in. in width, 6in. in depth, 
closely laid in lias lime mortar, and wel! grouted with lias lime as 
the work proceeds; the channel laid with a fall towards the 
gullies. The crossings, comprising an additional area of 800 yards, 
to be of Aberdeen granite cubes 7in. deep by 4in. wide on bed. 
The footway paving, comprising an area of 14,000 yards, will be 
of 3in. York stone, and the flags of full thickness throughout, 
rubbed to a fair, clean, level, and true surface; the joints squared 
on the ground to within lin. of the bed, and in quality of stone 
and workmanship to be equal to the footpaths of the Albert Em- 
—— 
the footway paving, comprising a total length of 8820ft., will be 
laid on a bed of » 


faces. The granite to be 
Blue Peterhead, Aberdeen, Guernsey, Dalbeattie, or other granite. 
All stone other than granite, except where otherwise specified 
will be tooled on surfaces where — with square beds anc 
joints bedded and jointed asabove. Th 


upon the works in mills under edge runners. 
mixed in the proportion of one of lime to two of sand wel 


tempered, and ground in similar mills for thirty minutes at the 


the necessary quantity deackaak the oate io! to | the following figures for human muscle :— 


leust, addin 


ag whole of the concrete to be used 


formed of one measure of Portland cement to eight equal | Arm 
For the river wall, that portion below 
Ordnance datum is to be formed of one measure of cement to six 
measures of ballast. The concrete blocks to be made of clean 


measures of ballast. 


ballast and Portland cement, in the proportion of six to one, i 
strong boxes of the proper shape, at least three months before 
blocks are set or built into the work. e lime concrete will 
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SECTIONAL PLAN 


CONNECTIONS WITH EXISTING 


The Aberdeen or Guernsey granite kerb for margin to 


lime concrete and jointed with Portland 
cement, The stones, Sin. deep and 12in. wide on bed, bevelled 
3in. by lin. on the front edge, and worked fair and dressed on two 
throughout this contract is to be 


e lime that may be required 
to be used in any part of the works excepting as herein otherwise 
specified shall be obtained from the lowest or hardest beds of the 
blue lias formation, of quality equal to the best Aberthaw or 
Lyme Regis, brought in lumps fresh from the kiln, and ground 


7 b ~ ttt } +e ; 
Tho ‘mortar to " Institution, what weight would it lift from the ground by its con- 


in 
the 


| 
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ANiMAL MECHANICS. 


Last Tuesday afternoon the Rev. Samuel Houghton, M.D., 
| Dublin, D.C.L., Oxon, F &.8., gave the first of three lectures at 
| the Royal Institution, on ‘‘The Principle of Least Action in 
Nature, illustrated by Animal Mechanics.” 

Dr. Houghton said that he would give a few examples to show 
what he meant by ‘‘ The Principle of Least Action in Nature.” If 
we suppose the earth to be a lazy, intelligent, living animal, 
swimming round the sun, we only require to know the points A, 
B, 8, (Fig. 1) to mathematically calculate its whole orbit, on the 
assumption that it is a living animal swimming round the sun in 
such a way as to get through its journey with the least trouble to 
itself. On the same principle his hypothesis was that in every 
arrangement of joints, muscles, bones, and parts, the arrangement 
must be such that the muscle will occupy exactly the position it 
would take if it were a living intelligent animal, which had sought 
the place where it could doits work with the least trouble to itself. 
By means of the hypothesis it is possible to calculate the position 
of the bones, sockets, and muscles, and it is one which he believed 
would prove to be a valuable key to unlock the secrets of animal 
mechanics, 





FIC.1 


Fic.2 
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He would give another illustration. Let A F (Fig. 2) be a ray 
| of light passing through air, and striking the surface, D D, of a 

block of glass; the ray is refracted by the glass in the direction 
| F B.. If the ray be assumed to bea living thing, trying to take 
| the path which will give the least trouble to itself, its path can be 
| predicted mathematically on such an assumption quite as accu- 
| rately as by the laws of refraction. 

He would give a third illustration. One day he watched some 
ovster women in the Mumbles harbour, near Swansea. They 
filled their baskets with oysters, and then the ground they had to 
traverse consisted of two part«. The first part consisted of 
slippery shingle, and the seccnd of plain common. The line, D D 
(Fig. 2), would serve to show the division between the shingle 
and the common, and A the position of the oyster women. They 
were thus placed in the same position as the ray of light in the 
preceding illustration, but what surprised him was that they did 
not walk straight to the common as he would have done, but went 
off in a slanting direction, and made a “‘tack.” After seeing this 
he measured the angles made by their path, and by the one he 
would have taken; then he mathematically determined the relative 
roughness of the two roads, and found they had chosen the best 
they could possibly take to save unnecessary waste of power. He 
did not suppose they had any more consciousness that they were 
doing so than the planet or the ray of light already mentioned; 
they were not, however, lazy animals, but good industrious women, 
doing the maximum of work with the minimum of effort, their 
path being determined by Him who made them. 

As another illustration he would call attention to the hexagonal 
cells made by the bee, whereby the largest quantity of cell-space 
is made with the minimum amount of wax. 

Nature, or the intelligence which underlies nature, has to pro- 
duce a certain amount of muscle to do a certain amount of work, 
so it is obviously to the interest of the creatures formed by nature 


j todo their work with the least possible quantity of muscle. 


Before it is possible to advance one step in the scientific investi- 
gation of animal hanics, it is ry to ascertain the co- 
efficient of muscular force. In the case of a rope its coefficient 
would be the number of pounds weight necessary to break it 
across. Suppose a rope, lin. square in cross section, made of 
muscular fibre, were hanging from the roof of the theatre of the 





| traction? That weight would be its coefficient. It cost him 
| twelve years of hard work to determine this point, and to obtain 


94°7 pounds to the square inch. 
1104 
107°0 


7 «8 «Ff 
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10403 pounds, the real coefficient of muscular force. 


Until the foregoing coefficient was obtained he could take no 
steps in the application of geometry to anatomy. He was obliged 


composed of clean ballast and ground lias lime, fresh burnt, mixed to make his experiments with human beings only, because none of 


in 
of the latter. 


rtions of six by measure of the former to one by measure the hairy animals with long tails had intelligence enough to aid 


him by doing what he required of them. As regards mep, he had 


to measure the power of their muscles during life and the size of 
their muscles after death. In walking across the room a vast 
number of muscles are brought into play, so the difficulty is to 
ascertain the power of each particular muscle, and from such 
movements the inquirer cannot work back to know the force per 
unit of cross section of each muscle. 
By work in hospitals, where some of the patients suffered from 
diseases in which muscular contractions were a leading feature, he 
gained some of his data, and in other directions he sought for 
| more. He learned how to work the treadmill so as to get through 
| the task with the least trouble to himself, and he could now do it 
| in a lazy manner as well as the cleverest burglar in London. He 
| also knew the easiest part of the wheel to work at. The key by 
| which he first obtained a clue to these secrets was an ounce of 
| tobacco, which key he found competent to unlock the heart of the 
| surliest of burglars. In short. he had been led to think that kind- 
ness might do more good with criminals than severity, and be 
found that both English and Irish burglars and thieves were much 
better people than he expected. 
| He not only had to determine the power of the muscles of young 
healthy men during Jife, but to measure their dimensions ufter 
death. Many of his examinations after death were necessarily 
made upon elderly persons, wasted by long sickness, and this 
| tended to give false results. He, therefore, to get accura'e re- 
| sults, had to watch for chances of examining subjects who died 
| suddenly by violent deaths, or who were executed by the hands of 
the law, but in Ireland he found many impediments to this line 
of action. In the case of violent deaths by accident, the ; 


ted 


of death was usually so obvious that the coroner could not orJer 
an examination of the remains, and the friends of the deceased 
were usually so anxious to ‘‘ wake” him that they would not 
permit scientific dissection of the body. Then as to those who 
suffered by the hands of the law, in Ireland murders of a soci»l 


or private nature incurring the penalty of death are almost un- 
known, and men are usual!y only executed for agrarian crimes - 
in such cases the criminal has with him the sympathy of such 
large masses of people that it would be very dangerous for a 
scientific man to dissect the body of any patriot who bas shot his 
landlord. While beset with these difficulties a clever, but rather 
wild, scheme entered his head of taking a farm in Westmeath, 
refusing to pay his rent, shooting his landlord, and then dissecting 
the body at his leisure. But he saw that certain inconvenicnces 
might attend this plan ; in short, he believed, upon his honour, 
that public opinion in Ireland would not tolerate the shooting of 
a landlord in order to obtein the coefficient of muscular force. 

However, he had at last succeeded in obtaining the coefficient, 
and the use which could be made of it he would explain in his 
next lecture. 





THE INSTITUTION OF CIVIL ENGINEERS.- The members of this 
incorporated society held their last meeting for the session 1870-71 
on Tuesday, the 23rd inst., when th» chair was occupied by Mr. 
C. B. Vignoles, F.R.S., the President. A report was brought up 
from the council, which stated that during the present wonth 
Messrs. Robert Harvey Burnett. Jobn Carruthers, Lewis William 
Pritchard, and Charles Henry Warivg, had been transferred from 
the class of Associate to that of Member, and Messrs. Thomas 
Milzes Favell, Joshua Perey Josephson, William Macdonald 


Matthews, John Narciso de Olano, and William Cort Starie, had 
been admitted as Students. The ballot was then taken for the 
candidates recently passed by the Council, and resulted in the 


election of Mr. Sandford Fleming, Chief Engineer of the Inter- 
colonial Railway, Ottawa, Canada, as a Member; and of Mr. 
Edward Bantield, Manager of the Great Southern Railway of Beunos 
Ayres; Mr. Peter William Barlow, jun., Westmister; Mr. Walter 
Brandreth Bromley, Assistant Engineer P. W. D., India; Mr. Charles 
Toler Burke, Stud. Inst. C.E., Assistant Engineer for Irrigation, 
Dhoolia, India; Mr. Jabez Church, jun., Stud. Inst. C.E., West- 
minster; Mr. Charles John Geneste, late Contractor’s Staff, Delhi 
Railway; Mr. John Lillywhite, Assistant Engineer, Admiralty 
Works, Portsmouth Dockyar1 ; Mr. Joseph Newton, Royal Mint, 
and Captain George Swetenham, R.E., late Officiating Superin- 
tending Engineer, P.W.D., Hyderabad, as Associates. It was 
announced that, during the session just concluded, 25 Members 
and 103 Associates had been elected, and 50 Students had been 
admitted, while 11 Associates had been transferred to the class of 
Member ; and that there were now on the books 15 Honorary 
Members, 732 Members, 1061 Associates, and 207 Students, making 
a total of 2015 of all classes. It was mentioned that at the same 
period in 1856, when the Institution had been in existence between 
thirty-eight and thirty-nine years, the gross number of all classes 
was 797, in 1861 it had risen to 945, in 1866 to 1359, and now it 
was 2015, representing an increase of 153 per cent. in the fifteen 
years. 

THE PENINSULAR AND ORIENTAL CoMPANY.—Two large new 
iron screw steamships, of great capacity and tonnage, have just 
been added to the Peninsular and Oriental Company’s fleet, and 
they will shortly be followed by three others, all in an advanced state 
of progress; making five of the finest steam vessels afloat. The 
Indus, of 3478 tons and 500-horse power, built and engined by 
Messrs. Denny and Co., of Dumbarton, arrived at Southampton 
on Friday evening, after a good run of forty-eight hours from the 
Clyde, on which river she made her first trial trip on Wednesday 
last, when she attained a mean speed on fourruns at the measured 
mile of 13°3 knots per hour. She will undergo her official trial in 
Stoke’s Bay during the ensuing week, and is appointed to leave 
Southampton on the 27th inst., under the command of Captain 
H. B. Greaves, with the India and China mails and passengers, 
after discharging which at Alexandria she will go through the 
canal to Suez, to be employed on the company’s mail lines in the 
East. The Khedive, of 3741 tons, and propelled by engines of 
600-horse power, constructed by Messrs. Caird and Co., of 
Greenock, left Southampton, on Thursday, for Hong Kong, vic the 
Suez Canal, taking out about 2000 tons of cargo for China and 
Japan, a few passengers, and £45,150 in specie, of which £16 900 is 
for Singapore, £26,150 for Hong Kong, and £2100 for Shanghai. 
She is also to be subsequently employed in the Eastern seas. This 
noble vessel is 377ft. Gin. long; breadth of beam, 42ft. 4in.; depth, 
from top of floor to spar deck, 33ft.; and is bark-rigged, with an 
upright stem, without either bowsprit or figure head. She carries 
on the davits ten capacious boats, and has accommodation for a 
very large cargo and a great number of first and second class 
passengers. At her official trial trip in Stokes Bay, a few days 
ago, she made tworuns on the measured mile, realising a mean 
speed of 13°976 knots per hour, every part of the machinery 
working in the most satisfactory manner. The Khedive is gtted 
with all the latest improvements for convenience and comfort, and 
much interest was manifested on board, both during her run 
round from the Clyde and on her official trial, in a new direct- 
acting steam windlass, the invention of Messrs. Harfield and Co., 
patentees of the well-known system of anchor capstans now in use 
in the ships of the Royal Navy. The anchor was let go from the 
cathead, and took the chain cable out of the locker without any 
range having to be hauled up on deck as usual, and although the 
anchor and cable were as heavy as those in line-of-battle ships, 
one man had complete command over its veering, the brake con- 
trolling it pone 9 It was shown that this brake could ride the 
ship, with the advantage of allowing the cable to veer a little to 
heavy strains. The anchor was afterwards purchased by steam at 
a rate equal to fifteen fathoms in 1} min., the cable paying down 
into the locker, there having been no handling of the cable from 
the time of letting go till the anchor was again at the bows. By 
simply moving a ciatoh the steam power can be disconnected from 
the windlass, and drives a capstan for housing the anchor and for 
warping purposes. The three additional steamships, also building 

Messrs, Caird and Co., and which are to be named respectively 

e Mirzapore, Pekin, and Age are of kindred dimensions and 

capacity to the Khedive, will be employed in the same service. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Siz Months. 


768. Joun Tarnam, Rochdale, Lancashire, ‘‘ Improvements in machinery 
jor preparing wool and other fibrous materials for spinning.” 

760. Ernest ALEXANDER Crosnier, Chancery-lane, London, ‘‘ An im- 

pr t in tcebes.”—2lst March, 1871. 

939, Witttam Howiwisneap, Peckham, Surrey, ‘‘ Improvements in the 
construction of cone or plug valves.”—10th April, 1871. 

1001. Josep Tait, Lawson-street, Dover-road, Southwark, Surrey, 
“Improvements in the construction of roofs for buildings.”—17th April, 
1871. 

1028. Witttam CampsBe.t Eyton, Albert Ironworks, Warrington, Lanca- 
_ “Improvements in drying hides and other substances.”—19th 
April, 1871, 

1106. Davip Rocers, Hampstead-road, London, James Mowninctoy, 
William-street, London, and Joun Weston, William-street, London, 
“‘ Improvements in bracings for pianoforte backs.” 

1109. Jonn Carter Ramspen, Halifax, Yorkshire, ‘‘ Improvements in 
looms for weaving.” 

1111. Georce Harrison, Henry Harrison, and WittiaM Harrison, 
Burnley, Lancashire, ‘‘An improvement in the construction of self- 
acting mules for spinning and doubling cotton.” 

1115. Freperick Bennett, New-strect Works, St. Clement's, Ipswich, 
Suffolk, ‘‘ Improvements in roofing tiles.” 

1116. Samve Counuirre Lister, B: ord, Yorkshire, ‘‘ Improvements in 
spinning and treating yarns for velvets, sewing threads, and other 
purposes,” 

1117. Samvet Cunuirre Lister and Jose Re1xacaty Gisprert, Manning- 
ham, Bradford, Yorkshire, ‘‘ Improvements in looms for weaving pile 





1123. Tuomas IsHeRwoop, Connecticut, U.8., “An improvement in 
shuttles for looms, such invention being for the prevention of the for- 
mation of floats in cloth during the process of weaving the same.”— 
27th April, 1871. 

a a Pierce, Manchester, ‘‘Certain improvements in railway 

rakes. 

1131. ALrrep Vincent Newron, Chancery-lane, London, ‘‘ Improvements 
in street and other lamps and lanterns.”—A communication from 
Joseph Norman Aronson, New York, U.S. 

1133. Japez James, Princes-street, Stamford-strect, Lambeth, Surrey, 
‘Improvements in the construction of boxes made of tin or other 
metal plate, and apparatus for effecting the same.” 

1139. Henry Epwarp Mrvxs, Cheltenham, Gl tershire, “‘ Improve- 
jc in cooking ranges, and in the arrangement of flues connected 

ere 

1141. Henry Levy, Birmingham, “Improvements in window-sash 
fasteners,” 

1143. Georce Frrperick Muntz, Umberslade Hall, Warwick, ‘“ Improve- 
ments in propelling ships and vessels,” 

1145, CHaRLes Epwtn Cricuton, Newcastle-upon-Tyne, ‘‘ Improvements 
in steam boilers.”—28th April, 1871. 

1153. Jonn Murray, Grougar Bank, Ayrshire, N.B., ‘Certain improve- 
ments i& double furrow ploughs.” 

1155. Isaac Bive Harris, Castle Mills, Fountainbridge, Edinburgh, 
N.B., ‘“‘ Improvements in the manufacture of india-rubber hose.” 

1127. Ropert Miter, Glasgow, Lanarkshire, N.B., and JoHN MILLER, 
Carron Paper Works, Denny, Stirlingshire, N.B., ‘ Improvements in 
the manufacture of paper pulp.”—29th April, 1871. 

1169. Epwarp Joun Cow .inc Wetcu, Eden-street, Hampstead-road, 
London, “ An improved link motion for steam engines,” 

1175. Ricaarp Davis and Joun Witsnaw, Sheffield, Yorkshire, ‘ Im- 
provements in mangles.” 

1177. Frepexick Wicks, Clifton Villa, Canterbury-road, Brixton, Surrey, 
“‘Improvements in beds, cots, und couches for children and invalids.”— 
2nd May, 1871. 

1181, ALEXANDER MELVILLE CLark, Chancery-lane, London, “An im- 
a process of oxidising certain matters.”—A communication from 

tdouard Aubertin, Boulevart St. Martin, Paris, 

1191. JosepH Law and ABRAHAM CRossLey, Rochdale, Lancashire, ‘‘ Im- 
provements in self-acting mules for spinning and doubling cotton or 
other fibrous substances.” 

1195. Wittiam Epwarp Newton, Chancery-lane, London,“ Improvements 
in machinery for pulverising ores, rock containing ores, and other hard 
substances.”—-A communication from Van Buren Ryerson, New York, 








1197. THomas WaALLeN, Coventry, Warwickshire, ‘improvements in 
shearing and clipping apparatus.”—3rd May, 1871. 

1214. Daniet PipGeon and WILLIAM Manwarine, Britannia Works, 
Banbury, Oxfordshire, ‘Improvements in reaping and mowing 
machines.” 

1216. Witt1aM_ Rosert Lake, Southampton-buildings, London, ‘‘ An 
improved substitute for hair cloth.”—A communication from Joseph J. 
Comstock, Providence, Rhode Island, U.S. 

1220. Thomas Reip, Monkton Miln, Ayrshire, N.B., ‘‘ Improvements in 
ploughs and other cultivating implements.” 

1222. Joun Epwarp Woopnouse, Farsley, near Bradford, Yorkshire, 
and WittiaM Caarrer, Holbeck, near Leeds, Yorkshire, ‘‘ Improve- 

{ ments in machinery for clearing, drawing, twisting, and spinning 
wool, cotton, silk, and other fibrous substances,”—5th May, 1871. 

1226. Joun Mactntoss, Strand, London, and Wituiam Boacett, Lindsey 
House, Chelsea, London, ‘Improvements in treating india-rubber, 
= as the manufacture of india-rubber air beds and other like 
articles.” 

1230. Witt1am Huones, Manchester, ‘ Improvements in apparatus for 
condensing steam and cooling liquids.” — A communication from 
Charles Hughes, Cuba. 

1232. Witt1aM Garton, Southampton, “Improvements in the manu- 
poamg Od the saccharine material known as brewing saccharine.”— 6th 

ay, ake 

1286. Enenezer EntwistLe and Josern Raw, Blackburn, Lancashire, 
“ Improvements in railway signals.” 

1238. Eugene Georce BarTnotomew, Frederick-street, Hampstead-road, 
London, ‘* Improvements in signalling by clectricity.” 

1240. Henry Davis Hoskoip, Cinderford, Gloucestershire, and Joun 
EMANUEL Wivsrear, Kingston-upon-Hull, Yorkshire, ‘‘ Improvements 
in surveying instruments.”—8th May, 1871. 

1248, Joun Wess Kine, Everleigh, Wilts, “‘ The improvement of drills or 
—- used for depositing seeds either with or without manure or 

iquids.” 

1250, WitttaM Henry GarFiecp, Birmingham, ‘Improvements in con- 
necting handles to teapots, coffeepots, and other vessels and articles.” 
1252, WititaM Epwarp Newrow, Chancery-lane, London, ‘‘ Improvements 
in weighing machines.” —A communication from Fordyce Almon 
“| = Charles Herman Allen, Mansfield, Pennsylvania, U.S.—9th 

‘ay, 1870. 

1256, Josera Jonn Seekrnas, Gloucester, ‘‘A new or improved machine 
for the manufacture of bolts, nuts, spikes, rivets, washers, and other 
similar articles, which may be also employed for slotting or mortising 

—— hoops and cotton ties.” 

1258. WitutAmM Henry Epwarps and Eyre Bianp Epwarps, Fordham, 
Cambridgeshire, ‘ An improved apparatus for watering, sweeping, and 
cleaning roads, and collecting the refuse from same.” 

1262. AsppEN Pickup Dickinson, Blackburn, Lancashire, ‘ Improve- 
ments in the manufacture and prepartion of yarn for weaving, and in 
apparatus employed therefor.” 

1264. Witt1aM Hottanp, Pavilfon-road Chelsea, London, “ Improved 
apparatus for clipping horses and other animals.”—10th May, 1871. 








Inventions Protected for Six Months on the Deposits 
Complete Specifications. ” 
1271, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in cofferdams and in apparatus for pats the same.”—A com- 
cae from John Edward Walsh, New York, U.S.—1lth May, 
1283. Tuomas RamspeN_ Saw, Pendleton, Lancashire, and Sypyry 
Boarpman, Oldham, L hire, ‘Imp t ”_ 
12th May, i871. aang 
1288. Francis Tayior, Westfleld, Higher Broughton, Manchest 3 
‘“‘Certuin improvements in the construction of pa) collars and 
fronts.”—A communication from Fr. Schneider, Ber: Germany.— 
18th May, 1871. 
1290. Tuomas Geant, Blackweir, near Cardiff, Glamorganshire, “ Im- 
pr its in hinery or apparatus for moulding or compressin; 
small coal and other material int blocks for fuel.”—13th May, 1871. 
1300. Ropert Ocitvie, Chittlehampton, Devonshire, ‘‘ Improvements in 
= for piston rods, and for pump rods and plungers,”—13th 


May, 1 
1822. WicLram Avery, Redditch, Worcestershire, ‘‘Improvements in 


cases or receptacles for needles, pins, pens, oats, stam 
May, 1871. ” 
London, 











matches, 
phs, cotton, and other similar articles.”—16th 
1328. Witiam Ropert Lake, Southampton-buildings, “Im- 
_ proved us for pays Bag rm in steam boilers.”—A 
my it from James Per Baltimore, Maryland, U.8.—16th 
ay, ° 
1327, Witiam Ropert Lake, Southampton-buildings, London, “ Im- 
provements in steam e ”"—A communication 
and Robert 








from Jacob | it 
Lehr, » Maryland, U.S., and Charles 





Fisher and Theodore C. Brecht, Washington, Columbia, U.S.— 
16th May, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


1678. James Stancey, Coventry, “Sewing machinery.”— 21st May, 1868. 

1626. Jonny Freperick Spencer, Sunderland, Durham, “‘ Working the 
valves of engines.”—18th May, 1868. 

1784. Jonn Harman, Portman-square, London, “Drawing boards for 
stretching drawing paper.” —30th May, 1568. 

1622. Wittiam Manwarixe, Britannia Works, Banbury, Oxon, “ Lawn 
mowing machines.”—18th May, 1868. 

1627. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Ironing 
and finishing linen, &c."-- 18th May, 1868. f 
1653. ALEXANDER LeEsLIz, Turriff, Aberdecnshire, “‘ Steam cultivation.” — 

20th May, 1868. m 
1659. Witt1aM Inowis, Manchester, “Steam engines and boilers.”—20th 


May, 1868. 

1672. Sona Crorts, Ricuarp Dawson, and Jonn Kine, Hunslet-lane, 
Leeds, Yorkshire, “‘ Combing wool, &c.”—2lst May, 1868. 

1682. Siesanen Bowen Biacket Beaumont, Garrick Club, London, 
and CHaRLes JAMES APPLEBY, Emerson-street, Southwark, Surrey, 
“ Drilling rock and stone for blasting, &c.”—21st May, 1868. 

1683. Jonn WittiamMson WaittTaker, Carlisle Villa, Great Lever, near 
Bolton-le-Moors, Lancashire, ‘* Carding engines.”-- 21st May, 1968. 

1697. James Hicatns, Salford, Lancashire, “Spinning and doubling 
cotton, &c.”—23rd May, 1868. ‘ 

1705. Tuomas James Baker, Farndon, near Newark, Nottinghamshire, 
“Manufacturing flour, &c.”~— 25th May, 1868. 


Patents on which the Stamp Duty of £100 has been Paic. 


1244. Georock Huwrer, Maenturog, Merionethshire, ‘Cutting marble, 
stone, &c "—17th May, 1864. 

1285. Cowper Patrpprs Coes, Southsea, Hants, ‘‘ Protecting the bottoms 
and sides of ships, &c,.”—2lst May, 1864. 

1264. Jonn Compe and Joun Henry Smacrace, Leeds, Yorkshire, 
“ Winding cops, &c.”—19th May, 1864, 





Notices of Intention to Proceed with Patents. 


45, Wittram MacKegay, Paisley, N.B., ‘‘Steam boiler and other furnaces.” 
9th January, 1871, 

54. Tuomas Hyves, JoserH BENNETT, and Jonn Emit Bennett, Sheffield, 

“ Cooling liquids, &c,”—10th January, 1871. 

69. Grorok Hasettive, Southampton-buildings, London, ‘Casting iron 
and steel."—A communication from Alexander Lyman Holley.—1lth 
January, 1871, 

76. Rosert Georar Smirn, Harford House, Chew-Magna, ‘‘ Paper.” 

80. Henry Buroess Youna, Barnstaple, “Constructing window blind 
moun’ 

82. THomas Hucxva.e, Cockspur-street, Charing Cross, Westminster, 
“ Saddles.” 

83. Lioye. Henry Hansury, Maid of Honor-row, Richmond, “ Hair- 
curling instruments.”—12th January, 1871. 

89. Jonn Scaire and THomas Carr Youncer, Leeds, ‘“‘ Washing, wring- 
ing, and mangling.” 

91. Sinvee Smitn, Liverpool, “ Cleaning chimneys.”—13th Junuary, 

1871 


871. 

111. Josera Jupae Hays, Hortingfordbury, ‘ Drying the bog earth com- 
monly known as peat.” 

112. Ropert Yeates, Portobollo-road, Notting-hill, London, ‘‘ Opening 
provision tins, &.” 

114. Josern Barker, Falls-road, and Ricuarp Bean, Leeson-street, 

Ifast, ‘‘ Furnace bars.”—16th January, 1871. 
“= a Roeckner, Upper Thames-street, London, ‘* Woollen- 
rollers.” 
120. GroroE Epwarp Casgepourne, West Hartlepool, “Steering vessels, 


121, James STARLEY, Coventry, “ Sewing machines.”—17th Janwery, 
1871 


122. ArTHuUR Fretp, Upper Marsh, Lambeth, Surrey, ‘‘ Candles,” 

127. Ropert Heppte Leask, Dublin, “ Regulating the speed of engines.” 
—18th January, 1871. 

134. JEx Lone, Glasgow, N B., i Hy dividing timber.” 

136. EpwARD Foutoer, Liverpool, ‘‘ Rail and tramways, &c.” — 19th 
January, 1871. 

151. James Hosken, Fenchurch-strect, London, “ Controlling the flow of 
liquids from constant supply pipes or vessels.” —20th January, 1871. 

152. ALEXANDER Porecxy, Broke-road, Dalston, ‘‘ Venetian blinds.”— 
21st January, 1871. 

168. Francis Tayior, Manchester, ‘‘ Paper fronts.”—23rd January, 1871. 

160. Taomas Marcus Hovoaton, Fleet Pond, Crundall, “ Plumbing and 
levelling, &c.”—24th January, 1871. 

218. Samuet WILts Norman, Oakley-street, Lambeth, Surrey, ‘‘ Steering 
tramway cars.”—27th January, 1871. 

308. Jonn Enocn Tvsatt, Birmingham, ‘ Ornamenting articles of 
furniture, &c.”—4th February, 1871. 

345. Row anp Smitn, Bond Mills, Stonehouse, ‘‘ Dressing or raising the 
nap of woollen cloth.”—10th February, 1871. 

687. THomas Mort ock, South Hackney, London, and Josrru Newton, 
Harlow, ‘‘ Wood and iron feucing.”—15th March, 1871. 

7ll. Samver Epwarp Sarvey, mcer-place, Brixton, and Tomas 
Sexton Sarvey, Catherine-street, Sheffield, ‘‘ Bedsteads, sofas, &c.”— 
16th March, 1871. 

747. ALEXANDER MELVILLE Ciark, Chancery-lane, London, ‘ Nail- 
cutting machines.”—A communication from Oscar Mussinan.- 20th 
March, 1871. 

928. Tuomas Bortasz, Redruth, ‘“‘ Dressing, calcining, pulverising, and 
cleaning tin, &c,”—8th April, 1871. 

1001. JosepH Tati, Lawson-street, Dover-road, Southwark, Surrey, 
** Roofs for buildings.” 

1008. Francis Grorce Fieury, Merrick-square, Southwark, Surrey, 
“Measuring flowing liquids.”—15th April, 1871. 

1036. Davip Srence, Manchester, ‘‘ Treating spent oxide of iron arising 
from the purification of gas or the said oxide when partly spent.”— 
19th April, 1871. 

1051. Joseph Etuispox, Liverpool, ‘Expanding and _ contracting 
canopies, &c.”— 21st April, 1871. 

1093. CaLeB Norris and Joun Seep, F; ton, near Preston, ‘‘ Spinning 
and doubling cotton, &c.”—25th April, 1871. 

1186. Jonn Freperick Crease, Eastney, “‘ Compositi or pound 
for coating or covering metallic and other surfaces.” 

1188. Wittiam Warre, Wimpole-street, London, ‘‘ Knapsacks, and in the 
mode of suspending them.” 

1195. Witttam Epwarp Newton, Chancery-lane, London, “ Pulverising 
= rock containing ores, &c.”—A communication from Van Buren 

yerson, 

1200, Wittiam Peverett, East Surrey Ironworks, Croydon, ‘‘ Grain and 
seed separators.”—8rd May, 1871. 

1232. Witt1am Garton, Southampton, “‘Saccharine material known as 
brewing saccharum.”—6th May, 1871. 

1271. ALEXANDER MELVILLE CLaRk, Chancery-lane, London, “Coffer- 

, &c.”—A communication from John Edward Walsh.—11th May, 





1871. 

1283. THomas Ramspen Suaw, Pendleton, and Sypney BoarpMan, 
Oldham, ‘‘ Lubricators.”—12th May, 1871. 

1290. Taomas Grant, Blackweir, near Cardiff, “ Compressing small coal, 
&c., into blocks for fuel.” 

1300. Rosert Ocitvir, Chittlehampton, “ Stuffing-boxes for piston rods, 
&e.”—13th May, 1871. : 

1323. Witt1am Ropert Lake, Southampton-buildings, London, ‘‘ Pre- 
venting incrustation in steam boilers.”—-A communication from James 


erkins. 
1327. Witu1am Ropert Lake, Southampton-buildings, London, “‘ Steam 


”—A communication from Jacob Brandt, Lehr, Charles 
George Fisher, and Theodore C. Brecht.—16th May, 1871. 


Ae pemns be an interest in ig any one of suci: ap>**.ations 
shoul foave particular in writing of thelr objections to mich ication 
at the office of the Commissioners of Patents, within fourteen ‘3 of its 











List of Specifications published during the Week ending 
20th May, 1871. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for’ 
Tue ENGUNEER, at the office of her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. . 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2871. W. Dawes, Leeds, ‘‘ Steam engines.” —Dated 1st November, 1870. 

The invention consists in the following three new features of construc- 
tion :—The inventor places one steam cylinder over or upon the other. 
He divides the condenser oS or entirely into two, placing it 
or them so that the connecting may work 


2879. E. D. Monrev, New York, U.S., “ Azle-boxes and bearings.”—Dated 
lat November, 1870, 

B the shoulders at the top of the axle-boxes the inventor fits a 
movable block, which may be of india-rubber, the form of 
which is similar to o Between the curved lower 
side of this block and the journal there is interposed sheet or lining of 
non-metallic absorbent material impregnated with plum! or ivory 
dust, which forms the actual bearing surface - — jou os en 

inst. The bearing or may consist o! pregna’ elt, or 

a be of cloth or leather jeans with a suitable composition. It is pre- 
ferred to use impregnated strands connected so as to form a sheet or mat. 
The bearing or lining is folded over one or both ends of the block so as 
to form bearings for the shoulders of the journal, and cords are 
through longitudinal in the block, and are connected to the 
bearing or lining, so as to secure the latter to the block. 

2884. O, Trosstn, Museum-street, “‘ Motive power.”—Dated Ind November, 


1870. 
This consists in the application of heated compressed gas as motive 
er. Ina furnace vided with a grate and door is a closed cylin- 
WMieal iron vessel, the hand bottom of which has a large round open- 
ing in its centre, which is closed inside of the vessel by a round 
which 1s fastened a thick round plate of plaster. From the centre of the 
plate leads a short rod ; rod is fastened in the centre of the bottom 
of fa cylinder which is closed only at oneend. The side walls of the 
cylinder are double, and — intermediate = filled up 
with ashes. In the middle of the bottom of the cylinder are round 
the rod four openings closed by the valve. Round the outer sur 
face of the cylinder is placed a ring consisting of four which are 
ressed by springs against the cylinder. Between the plate and the 
ttom of the cylinder there is fastened ou the rod a round plate, to re- 
tain the warmth that might go through the | mag off the’bottom of the 
cylinder. The cylinder is surrounded by another cylinder fitting almost 
tightly, and being in gas-tight connection with the vessel. In the 
interior of the cylinder is a third cylinder, also fitting almost tightly, and 
filled up with a bad conductor. 
2890. J. M. Cayce, W. B. Barrietp, and J. McEwen, Franklin, U.S., 
** Motive power.”—Dated 2nd November, 1870. 

The object is to provide a spring power so constructed that any re- 
quired number of springs may be employed, winding up by the same 
shaft but independently of each other. In applying their power to the 
working shaft the operator can at will use any one or any number of the 
springs at the same time, so that although a force sufficient to over- 
come only one spring is necessary to wind up the apparatus, yet the com- 
bined power of all the springs is available whenever needed, or they may 
be used separately one after another. 

2906. T. A. Ditton, Dublin, ‘‘ Utilising waste steam.”—Dated 8rd November, 
18 











70. 

A dozen or more tubes are ranged side by side in the first instance, and 
through each of these tubes is passed a length of smaller tube longer 
than the exterior one. These rows uf tubes are securely let into and fas- 
tened to two or more chambers in such a way that the series of outer and 
larger tubes have one hollow head chamb to them, and 
that the series of smaller and internal tubes have a similar hollow cross- 
head chamber apportioned to them also. After the tubes are securely 
attached tu the crossheads both sets of tubes are bent, curved, widened, 
or adapted to any form of boiler, tube, plate, and mouths of tubes there- 
in placed, the tubes being previously softened. The larger cross- 
head chamber has one or more orifices capable of taking one or 
more air pipes, and the smaller crosshead or steam chamber has 
one or more orifices capable of taking one or more steam pipes. The 
apparatus having been formed and bent as desired, the free ends of the 
concentric tubes are inserted tightly into one or as many of the boiler 
tubes in the smoke-box end of the boiler as may be desirable. Air pipes 
are arranged to lead through the smoke-box from the air orifices of the 
larger crusshead air chamber to the front of the engine, where they ter- 
minate in orifices capable of being reversed when the engine runs back- 
ward; or the air pipe is placed so as to rise through the engine chimney, 
and is so bent that while receiving the waste heat of the furnace the pro- 
ducts of combustion in the furnace do not mingle with the free atmo- 
spheric air, which this apparatus causes to rush into the fire-box. From 

e steam orifice in the second smaller crosshead or steam chamber a 
steam pipe or pipes leads or lead from the blast pipe or boiler. 

2913. F. F. Jones, Middlesbrough, ‘‘Puddling furnaces."—Dated 4th 
November, 1870. 

This consists in utilising all puddler’s tap, cinder, hammer, slag, forge, 
scale, aud like materials, by melting them in a suitable cupola furnace, 
alone or with other substances, such as wrought iron, iron ore, clay, and 
running the produce as hot as — into suitably shaped vessels or 
bogies, where it is allowed to settle and cool gradually, so that the lighter 
scoria will have a tendency to float and remain separate. The upper and 
impure portions of the contents of the vessel are rejected, leaving the re- 
mains or purified portion to be applied as fettling for puddling furnaces 
instead of the materials in common use for that purpose. Secondly, in 
running the cinder from the bogies, or direct from the cupola into warm 
moulds of the form of bricks, which are then annealed in a suitable kiln, 
or by being covered while hot with sand or other suitable material. 
These bricks are to be used for building furnaces, 

2922. W. H. Tootn, Homerton, ‘‘ Furnaces.”— Dated 5th November, 1870. 

This consists, First, in the construction of fire-bars actuated by revolv- 
ing crank shafts. Secondly, in causing jets of steam to play upon the 
working parts of the crank cams, worms, and worm wheels, to keep 
them cool and prevent them being affected by the heat. Thirdly, in con- 
str yhambers in tion with the furnaces for the pu: of 
superheating steam or heating atmospheric air or steam and air such 
a manner that it, or they, may be brought to a temp ficient to 
ignite the smoke. The inventor causes the steam, or atmospheric air, or 
both, to be injected over the fire in such a way that they may come in 
contact and commingle with the smoke and gases generated from the fuel 
also applicable to the igniting and consuming smoke in bakers’ ovens, 
fireplaces, stoves, and stove grates.—Not proceeded with. 


2923. J. W. Kenyon, Manchester, ‘‘ Steam boilers.”—Dated 5th November, 
870. 


1870. 

The sections or parts consist of upright or nearly upright tubes, and 
the portion of each section which is ex to the action of the fire, is 
formed of a conical shape, that is to say, in the form of a frustrum of a 
cone, the larger di ter being ds. Theupper part of each section 
is covered or closed in a suitable manner, and the various sections are 
connected together at their upper and lower ends. A portion of the 
upper end of each section is formed in continuation of the conical portion 
of a cylindrical shape. The upper end of this cylindrical portion is some- 
times formed with a flanch thereto, to which a hemispherical end may be 
rivetted. In the end a manhole is formed and fitted with a suitable 
cover. 

2909. P. Brornernoon, Clerkenwell, London, “Boilers.” —Dated 4th Novem- 


ber, 1870. 
The object is the construction of boilers of numerous elements or com- 
ponent —. One of these elements consists of a vertical pipe with 
orizon 














several tal branches proj from it. These branches are made 
by yg nthe ne est at their outer ends, which are 
closed. The vertical pipe is divided by a vertical diap from which 
circulating tubes one into each of the horizontal ches, these 


= pro, 
tubes being open at the ends and not reaching the cigsed ends of the 
horizontal branches. ba by pes pipe pay at ei lower end toa 
water pipe or space and at its upper end to a steam- or space, or 
when the boiler is merely used for heating liquid and sol Ser generating 
steam, the lower and upper ends of the vertical pipe are connected re- 
colder and hotter caving 





spectively to the pipes. The hori- 
zontal branches are exposed to the flame of the furnace. The elements 
are jointed to the water and steam pipes or space, in such a manner that 
any one can be detached, the connections being temporarily 

, or any one so detached laced by a space element. The 


a a aa — for nrongl either b as 
caps from outer ends, or, rence, thro’ cal oles in the 
Sean arandisews tae. < ee 


Class 2,- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2882. A. McNeite and J. Siater, John-strect, “ Wheels."—Dated 2nd 

November, 1870. 
The spokes are made of T, channel,’trough, or angle iron or steel. A bar 
of this iron or steel cut toa length determined by the size of the wheel 
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and the number of spokes is bent so that the middle part of it shall lie 
along the rim, while the two ends conv straight or curved lines 
towards the centre of the wheel. These of the bar are placed 
coytiguous to the corresponding parts of similar bars on each side, and 
thus the rection of each spoke is the double section of the single bar. 
Rivets or bolts are used to keep the whole firmly together, and whenjthe 
tire,is put on rivets or bolts may beused to connect it with the bars and 
so prevent it from shifting on the spokes.—Not proceeded with. 
2010. T. and J. W. Ricnarpson and A. Spencer, West Hartlepool, “ Rails.’ 
—Dated 4th November, 1870. 
consists in a Se pte and base plate in one piece of best 
puddled or other iron, which is made of ees oe from the 
rail crops without reheating, or from other iron, together with layers of 
best puddled or other bars, so as to prod the requisite amount of 
fibrous iron to form the flange of the rail. The intermediate portion of 
the pile may be made up with puddled bar or other iron, over which is 
the slab to form the head of the rail. 
is to be introduced into the heating furnace in the same position, viz., 
with the slab from which the head is to be formed uppermost, after 
which it is to be treated in the ordinary manner. 
> Wa —_ and W. CLARKE, Gateshead, ** Windlasses.”—Dated 4th 
1870. 





, 

The inventurs employ only two toothed wheels at the central portion 
of the main axle, and fit one standard or bearing between them. These 
wheels are formed with circular grooves in the sides for the clips or 
travellers to take into, and also inclined surfaces on their inner peri- 
pheries for corresponding inclined surfaces on the lifter wheels to take 
against when those wheels are moved along the axle by the tightening 
nuts, which are fitted on the threaded portions of the axle. Soft or other 
metal rings, h , or bands are fitted on one or other of the inclined 
surfaces by or otherwise to obtain good working faces. The 
outer, sides of the r wheel farthest from the centre are provided with 
ratchet teeth for the stop panels to take into to hold them fast when the 
vessel is riding at anchor or for other causes. e metal bands on the 
inclined surfaces of the wheels not only give the necessary bite 
to the chain or lifter wheels for “hauling” in or “weighing ” anchor, 
but they also act as frictional surfaces in letting go the chains to cast 
the anchors when the 5 getting out” can be —— by means 
of the threaded nuts, which are provided with handles for that purpose. 
2925. H. G. THoomeson, New York, U.S., “‘ Railway axles..—Datel 5th 

November, 1870. 

Those parts of the axles which are subject to friction are formed with 
a passage longitudinally of the axle. A transverse passage is formed in 
the axle, communicating with the longitudinal passage, and so arranged 
that the revolution of the axle and the movement of the carriage causes 
acurrent of air to pass through that part of the axle exposed to friction 
and —— from the axle at a point beyond the bearings. This current 
of air to carry off the heat generated by friction and keep the axle 
and bearing cool. The passages through the axle journals are arranged 
so as to communicate at the ends of the axles with tubes or passages 
postas ae Se journal boxes, so as to prevent dust from entering 

nto the chamber containing lubricating material, and the current of air 
is increased by a funnel or aon ee applied to the end of the tube out- 
side the axle-box, and so arranged that it can be reversed and act in eitber 
direction in which the car may be moving. A screen of wire work is ap- 
plied to the entrance to the funnel to prevent sand or foreign substances 
passing into the tube. 








Class 3.—rABRICS. 
Including Machinery and Mechanical Operations connected with 
he ing, Manufacturing, Dyeing, Printing, and Dressing 
, &C, 


The pile thus formed, 


lines at ri ted distances apart, and thereby saw or cut through the | 
moved soil to the requisite depth and state of inution, disintegra- | 
tion, and pulverisation, and fit it for the immediate reception of seeds or 

he operative parts of the coulter are carried either by a separate 
carriage or platform, or are attached to or suspended from or borne by or 
from sume part of the platform, or — or framework, which carries 
the steam engine or prime mover; and they may be either fixed in posi- 
tion thereon or they may be capable of being projected laterally behind the 
machine and beyond the outer edges of the tracks of the carrying wheels of 
the culterlocomotor. The coulter locomotor is propelled bya steam engine, 
and is carried on three or four wheels having contrivances for preventing 
slipping and lateral sliding, and to enable it to move freely over the land 
to be tilled and on ordinary roads, and it has arrangements for applying 
power to effect the usual operations performed by the portable engine un 
the land or in the homes’ 











Class 5,— BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 

2720. W. Moraan, Liverpool, ‘‘Roofs.”—Dated 5th November, 1870. 
This consists of a bination of framing or trussing with a novel 
weather covering, the object being to provide roofs which shall impose 
the least possible weight upon the walls consistent with safety, shall be 
durable, inexpensive, and less liable to disturbance by wind t cover- 
ings with slates or tiles. The framing or trussing is made of timber or 
iron, or of those materials in combination, so disposed that when in 
position there is presented an open or coutinuous ,surface to receive the 
weather covering. The weather covering consists of sheets, plates, or 
pieces of flat, b d, or or ted galvanised iron, zinc, or other 
metal of any required outline, so fashioned that the upper ends, that is, 
those ends next tharidging, are overlapped by the sheets, plates, or pieces 
next above them ; if desired one or both sides are also overlapped.—Not 
proceeded with. 
2878. 8. Tuppenaam, Lawbeth, “* Metal gates.”—Dated lst November, 1870. 

This consists in attaching, in any convenient manner, malleable cast 
metal socket pieces having lugs cast thereon to the back and front stiles 
of the gate, the transverse bars which connect the back and front stiles 

iug secured thereto by tangs which pass through the socket pieces and 
also through the stile, and are riveted thereto. The socket pieces for 
the front stiles may be trough-shaped, so as to clip or surround the three 
sides only of the stile, and may be furtber secured thereto by screws, and 
may have a single lug only cast thereon in lieu of double lugs, as in the 
case of the socket picces for the back stiles, between which double lugs 
the end of the transverse bar enters. 


Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, dc. 
2893. P. ComBa.vucier, Walbrook, “ Cartridges."—Dated 2nd November, 
1870. 

The gunpowder or other explosive material is enclosed in a tube, by 
preference made of wood, although paper or other suitable material 
may be employed, the tube being of taper or conical form, and of 
suitable strength. The smuller end of the tube is closed, the mouth or 
upper end being open for introducing the charge of gunpowder or other 
explosive material. A cylindro-conical ball is fixed or secured to the 
closed end of the tube by means of a band of gmmned paper or by other 
convenient means, the whole being covered by cotton, cloth, or other 
suitable fabric coated or treated with gum, or lubricating material. 
When the tube jis filled with gunpowder or other explosive material a 
washer of pasteboard ur cther suitable material corresponding in size 
with the mouth of the tube is inserted therein, and with this washer the 
or detonating material is combined, the washer and cap 











2012. J. Emmorr, Farsley, ‘ Preparing wool.”--Dated 4th November, 1870. 
This in the application of a series of guides, ductors, or 

carriers, placed between the gill machine and the bobbin of the balling 

machine, whereby the series of slivers are conducted to and wound upon 

the bobbin. 

2914. RA B. Fawcett, Kidderminster, “‘ Carpets.”—Dated 4th November, 


uw. 
This consists, First, in effecting a sewing in the mannfacture of 
Brussels fa nage’ p two shute velvet, or Wilton three shute, and other 
ics of either the alternate weft, from the back, or of half the 
warp, or in some cases of both; Secondly, in applying the alter- 
nate shute taken from the back to imp the app of the surface 
in regularity and evenness. For this purpose it is inserted under the 
figure warp raised for the alteraate wire; it thus produces a double effect 
at the same time. 
2032. J. Chayton, Bradford, “‘Shearing textile fabrics.”—Dated 7th No- 
vember, 1870. 

The object is to cause a machine to be self-acting by effecting the lift- 
ing of the cu cylinder at the time required. For this purpose the 
inventor employs a cylindrical surface or “roller for the fabric to 
pass over w he flattens on one side. To the remaining portion 
periphery of the cylindrical surface or roller the inventor 
applies card clothing or pointed pins (or both), which the ends of the 
lengths of fabric at the joinings will catch upon, and in their pas- 
sage or travel through the machine will cause the cylindrical surface or 

er to revolve until the flattened side, or the part having no cards or 
pins upon it, comes round, when the fabric will cease to turn it, and a 
8 or weighted roller may, if required, act on the flattened side, and 
thereby hold the roller in position until the le of fabric under opera- 
tion has been cropped or shorn, and another joining of the ends comes 
into position to take on to the s or when the roller will be 
again caused to revolve. On the shaft of this flattened card roller a 
suitably formed cam or tappet is fixed, which by the rotation of the 
roller operates a lever in connection with the axis of the cutting cylinder, 
and lifts the cutting cylinder so that its knives are clear of the 
ends of the lengths of fabric during the passage of the joined ends over 
the bed, or between it and the knives, and soon continuously, the joined 
ends of the —— of fabric catching on the card roller, causing the same 
to rotate, and, by means of the cam acting on the lever, causing the cut- 
ting cylinder to be lifted so that the knives are out of contact with the 
fabrics at the time uired, and, on the card roller ceasing to be in con- 
tact with the fabric, the cutting cylinder is lowered to the proper pusi- 
tion for the knives to operate, and cut the projecting fibres from the sur- 

way. 





face of the fabrics in the 
2939. EA Fates, Walpole, U.S., “‘ Carpet lining.”—Dated 8th November, 
1 


vu. 

This consists in the application to machinery for manufacturing carpet 
lining of a sewing mechanism, which is arranged between the guide and 
feed rolls so that it does not interfere with the continuous motion 
of the fabric. The inventor claims, First, the combination with 
the m ._ = moving the —— ae commionsarty of a 
reciprocating s g frame, © sewing mechanism needle, 
extending and ae iraah aie te fabric, and moving back over 
the fabric when out. Secondly, a swinging frame carrying the sewing 
mechanism when pe ban connection with the bed plate, and with a 





continuous fi m for the fabric. Thirdly, a yielding presser 
foot in the swinging reci, ting frame. Pourthly, com- 
bination of the guide rolls, smoothing plate, a sewing mechanism, and 
feed rolls, 
Class 4.—AGRICULTURE. 
including Agricultural ~— ” aaa Implemenis, Flour 
8, de. 


2898. J. Howarp and T. Parurps, Bedford, “* Ploughs.”—Dated 3rd 


November, 1870. 
In double furrow the inventors, instead,of using rigid beams 

op Dente a exure in a vertical direction to the main beams. This 

flexure ia o| by di the beams into two parts, and conn: 





ecting 
ether the parts composing the beam by a joint. To the hinder 
pat of the beams the inventors attach the plough bodies, and to the 
‘ore the | w an a means of raising and 
lowering the joint of the beams, and thereby regulate the depth of furrow 
of the | used as levers for raising 
lo the joints, or the of a screw carried by the beams and 
worked may be used for the like object. A similar effect ma; 
be di ng the wheel carriage to the plongh beam by a 
swivel joint, handle connected with the carriage being in 
this case used not only to steer the wheels, but also to and depress 
the beams, us to throw the bodies out of and into work. In con- 
structing the beams the hinder part of it is formed of channelled 
iron, of a somewhat resem’ ed U. The hollow of 


enemies te alien mised, the lasenad ais leuk Gene f 

as req e oO 
pond we ee gee be acting points. When the coulter is moved 
over the land, and at aud eevce leamalig aroaah oe abn ome. 
ments penetrate, cut, crush, and move la‘ the soil in con- 
tinuous lines, which traverse the path of the cutter’s and inter- 
sect each other in a series of successional circular aud usally ctiguntets 

a 





cay 
being paren | in position by folding over the end of the cloth cover, 
which is cut or slit at the end for this purpose, and a disc of cloth is fixed 
over the folded end of the cover to finish the cartridge. 
2007. P. Panipet, Bordeaux, “‘Breech-loaders.”—Dated 3rd November, 1870. 

The breech mechanism is composed of a hinged back block containin,; 
a needle, sliding in an adjustable sheath or nose piece. At the rear en 
of the block is a rectangular aperture through which a striker of similar 
passes to act on the needle, and also serving to lock the breech 
block in the closed position. The breech block is hinged at its rear end 
to a movable sleeve piece through which the striker passes. The breech 
block is thus hinged independently of the barrel, and this allows of the 
cartridge chamber being brought back as near as possible to the strong- 
est part of the barrel. The breech block is provided with a lever handle, 
by which both block and sleeve are partially rotated and then slid back 
to allow of the breech block being thrown upon its hinge. A groove is 
made in the bottom of the barrel for the reception of a spring to hold 
back the sleeve piece when the breech block is raised. When the breech 
block is shut down the spring is depressed thereby to release the sleeve 
and permit of the breech block beiug slid forward to close the breech. 
2017. H. Macautay, Kingston, “ Breech-loaders."—Dated ith November, 

1870. 

This consists in pivotting the block upon a transverse pin, the ends of 
which rest in the side walls of a box or chamber formed at the rear end 
of the barrel. This pin also carries a rock or double-ended lever, one end 
of which finds a lodgment on the small of the stock when the breech is 
closed, while the other lies in a slot in the underside of the block. The 
fore end or nose of this under piece is so made that it strikes upon the 
top of the hammer or exploder and forces it down until the trigger falls 
into the full bent, this depression contracts the main spring and holds 
the exploder at full length. The main spring and sear spring are prefer- 
ably composed of one piece ,of metal, and the meeting end or ben’ over 
portion is so shaped that it fits a shoe or recess in the upper surface of 
the trigger plate. The rear portion of the box in which the block works 
is formed with « tang, and it is firmly fixed to the stock by a screw or 
nail taking into it, the screw passing it from or through the trigger plate. 
The rear end of the barrel is formed with a lump on its under side for 
the reception of another screw, which passes up through the fore end of 
the trigger plate.— Not proceeeded with. 


form 





Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 
2870. W. Hammonp, Bouverie-street, *‘ Cutting off egg ends."—Dated lat 
November, 1870. 

The inventor calls the instrument a mordova, or egg biter. It is made 
in two similar pieces or sections jointed together dl an axle at about 
two-thirds of its height from its base or mouth. When of simple con- 
struction, with a circular base up to the joint, it is in form a frustrum of 
a hollow cone; above the joint the instrument is fitted with a kind of V 
opening, or with two small handles p ojecting in opposite directions. On 
the rivet which forms the joint a coil or other spring is fixed, the free or 
upper ends of which press against the inner sides of the V opening, and 
thereby cause the closing of the base or mouth of the instrument. The 
lower ends of the two sections when jointed together form the base or 
mouth of the instrument. Each segment of this base is provided with a 
sharp edge. 

2872. A. M. Sitper and F. Wurre, Wood-street, ‘‘ Lighting apparatus.”— 
Dated 1st November, 1570. 

The inventors construct a burner of an outer tube and an inner tube, 
the way through the latter forming an air passage. Between these tubes 
they introduce another tube, perforated near each end. Over this tube 
they draw the wick, and within it they fix a fourth and shorter tube, 
preferably about half the length of the third tube. Between this tube 
and the second tube there is a space, down which the oil that runs over 
the wick and is not absorbed through the holes trickles or drops again 
into the part of the burner or ap; tus whence it was drawn. The 
chimney is held steadily in place by an annular or tubular holder with 
internal springs a the chimney, and it is itself held by 
bayonet joints, or by studs engaging in angular slots, or the like cut in 
opposite directions.—Not proceeded with. 

2877. J. Vero, Dewsbury, “ Felt hats.”—Dated 1st November, 1870. 

This consists in easing the oo of the top roller or rollers of the 
apparatus, or in throwing back entirely the hinged frame which carries 
them, by means of an arm on « horizontal rocking shaft bent up so as to 
form a lever and projecting ou beyond the front of the plank, so as to 
be easily moved to one side by .he attendant pressing laterally against 
it. A second arm on the > end of the rocking shaft is connected 
by arod with the back of the hi frame, so that by a slight side pres- 
sure against the front lever the —— of the roller or rollers is 
eased a little from off the roll of ha’ rn is advantageous 
when commenting te operate on a fresh A further pressure against 
the front lever throw back the hinged frame on to its rests or su 

rts. By moving the same front lever in the reverse direction it w: 

row over the frame into its working position, these motions 


all derived from mere side pressure Siaine the front lever. 
Or — may be thrown back by a revol tappet 
or cam on dri cy wD rep ah by dy. hg or out 
of its lif position by the side motion of the front lever. When t 
into its tion it is caused to act upon a bearing surface a‘ 
to the hinged trame, and by its revolution will lift or throw the top or 
hinged frame on to its su; 


2980. T. Baker, Ilford, “ Boots and shoes.”—Dated 1st November, 1870. 
This consists in the construction of boots and shoes with an —— 
ic 60) 





of sheet metal, by preference of brass or of zinc. This metalli le 
ts to be teed in addition to and beneath the present inner sole, that is to 


say, between the inner and the outer sole. It may extend from the toe 

to the heel of the boot or shoe, or may terminate at the waist.—Not pro- 

ceeded with, 

2383. T. SaunpERson, 
November, 1870. 

This consists in furnishing the ondinary eccentric ae used at pre- 
sent for cutting leather sules, with a set or series of blades or knives of 
any desired form or shape, omy preferably in parallel lines made to 
travel and to cut out the leather fed or piaced on the bed plate of such 
press. e improvements may be curried intu effect by furnishing the 
ordinary presses now in use with an upper frame or plate supplied with 
the number of knives required, placed at that distance apart to the 
breadth of which the laces or strips ure intended to be cut, and prefer- 
ably to the length of such laces or strips, or they may be in any 
convenient lengths, such blades being fixed parallel one to the other, or 
in any desired position; the leather being fed to the press. The knives are 
brought into action in the usual way, and the result gives laces or other 
strips of leather more expeditiously and uniformly made than before.— 
Not proceeded with. 

2885. G. Hatrox, Southport, “* Working venetian blinds.”—Dated 2ad 
November, 1870. 

The principal feature is the use of a clip secured in a strap or frame 
fixed in the top rail of the blind, between which frame and the clip the 
cords for raising and lowering the blind pass. Attached to the back of 
the clip there is a cord which passes through an vrifice in the top rail of 
-- ~lpaeaaes blind. By operating on this cord the action will take 
place. 

2901. H. ARMITAGE, Heckmondwiche, ‘‘ Padded quilts."—Dated 3rd Novem- 


Upper Holloway, “Leather laces."—Dated 2nd 


» 1870, 
The inventor employs carded wool or a carded mixture of cotton and 
of animal hair to constitute the inner layer Lo of the yuilts or 
articles. When employing wool it is pref that the wool be of a 
fine quality. In order to lessem the cost of the quilts or articles, material 
derived from old worn out or disused woollen articles, such as wool 
crossovers, may be employed, or a mixture of new woul and of wool so 
derived. 
2902. F. F. Stokes, Birmingham, “ Metal bedsteads.”—Dated 3rd November, 
1870. 

The object is a bedstead convertible from one form into another. In- 
stead of making the terminal ornaments or parts of the pillars of the 
foot rail of, say, a French bedstead, solid, as usual, the inventor makes in 
each of them a tubular qnes of the same diameter as the tubular 
pillars of the end rail. The opening described and the upper tubular 
ends of the pillars constitute sockets for the reception of the pillars of a 
half-tester frame, the ends of the pillars of which are provided with 
tubular socket pieces of a size per to pass into the sockets. Between 
the reduced socket pieces described of the half-tester frame and the pillars 
of the frame, ornamental co! , concuve at bottom, are made. When the 
socket pieces of the half tester frame are inse' into the sockets of the 
head rail of the bedstead, the bottoms of the collars on the socket pieces 
are supported upon the tops of the terminal ornaments or parts of the 
headrail and by means of removable brackets secured to the side rails 
of the lanal, the upper ends of the brackets bei! 
into holes in the sockets and socket pieces described, the half-tester 
frame is securely fastened to the headrail of the bedstead, and the bed- 
stead is thereby converted into a half-tester bedstead. 

2924. J. Hunt, Providence, U.S., “ Buoyant mattress:”—Dated 5'h Novem- 
ber, 1870. 

The inventor makes two elongated sacks or pockets, which are filled 
with cork, either granulated, cut into shavings, or large flat pieces, the 
edges thereof being connected with an apron so that when the two 
sacks are folded together upon the apron they will just be covered 
smoothly thereby, and make a mattress, and when opened they will buoy 
up a considerable weight placed upon the apron between the cork-filled 
sacks. At one end the inventor attaches a smaller sack, which serves the 
purpose of « bolster, or when detached may be used as a life preserver. 
Straps or bands are attached to the surface of the sacks, serving to seize 
hold of in the water. Asa mattress, the sacks are made of any width, 
so that they will fit into the racks of steamboats, or vessels of any kind, 
and are filled with cork, which is the best known filling on account of 
its great buoyancy, and at the same time is a good filling for a mattress, 

pecially when granulated or cut intoshavings. When the mattress is 
to be used as a life preserver it is unfolded, and when in the water, a 

rson, or any weight upon the apron within its power of resistance, is 
Rept afloat. 
2028. G. Dorninc, Weymouth, “ Turning over music leaves.”—Dated 5th 
November, 1870. 

This consists in an apparatus for turning over the leaves of music and 
other books by touching a catch or releaser with tbe finger, or by cords 
actuated by the foot. To an ordinary music stand or frame, a 
number of wires, shaped so as to grasp a leaf sufficiently, are fitted. 
These wires are acted upon successively by a = , which is released by 
pressing — the ge any ——. od seey of music is placed 
open u the stand, and one o res against each page. 
When the’ leaf is to be turned over, the catch is pressed against, dg the 
spring being thus released, impels the first wire round, and so on till the 
end of the piece. 

2929. J. Bartey, Southwark, “ Listing apparatus.”—Dated 7th Novrmber, 
1870. 

A bottomless steam cylinder, provided with inlet and outict pipes and 
valves, is placed inside a cylinder of larger diameter in such manner as to 
leave a space between the two for the accumulation of the exhaust steam, 
which may be used to work a donkey engine or allowed to condense, and 
the water used for feeding the boiler. A piston and piston rod constructed 
as usual are placed inside the smaller cylinder, and attached by any suit- 
able means tothe piston-rod is another piston working in a hydraulic pump 
connected with a cistern and small hydraulic cylinder provided with a 
piston, and which small hydraulic cylinder acts as a governor to regulate 
the entrance of the steam into the steam cylinder. Portholes fur the 
exit of the water are made near the bottom of the smaller cylinder, which 
holes can be partially closed by sliding valves connected by a small rod 
to the piston head in the smaller hydraulic cylinder. The last-mentioned 
piston is connected by any suitable means toa throttle-valve placed in 
the steam pipe.—Not proceeded with. 


Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Prepay ations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc, 

2940. J. Henperson, New York, U.S., “ Refining cast ivon.”—Dated 8th 

November, 1870. 

This relates to the somering of the silicon, sulphur, phosphorus, and 
carbon from crude cast iron by means of the japplication to the iron of 
substances capable of evolving fluorine. The fluorine, in the form of fluor 
spar or other fluoride, may be empleyed either in ction with volatile 
or liquid substances containing or capable of evolving oxygen, or in com- 
bination with such substances, and also with nitrates or er salts of the 
alkalies, or any other solid substances containing or — of evolving 
oxygen, or containing or capable of evolving which will liberate 
fluorine from the fluorides, so that it may act upon the silicun in thecrude 
iron. When applying the fluorspar or other fluoride in combination 
with the volatile substances referred to, the inventor injects the fluorspar 
into and among the liquid crude iron in connection with the volatile sub- 
stances, which he also prefers to introduce in blasts or currents. This he 
usually does during the first three to five minutes of the operation, and 
in such a manner as will insure a constant and ped supply of the 
fluorspar or other fluoride with the blast of the volatile agents. 


Class 9.—_ELEOTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries. 

2897. Sir C. Waeatstone and J. M. A. Stron, Hampastead-road, “* Electro- 
magnetic telegraphs.”—Dated 3rd November, 1870. 
This relates to a modification of itting apparatus of a high 
speed telegraph with voltaic currents. In the instrument the pal slip, 
instead of having an intermittent motion imparted to it, is drawn for- 
wards with a continuous motion. This is accomplished bya spur wheel 
in connection with the mechanism of the . the th or teeth 


made to spring 














upon the periphery of which enter the central row of holes of the paper 
strip and draw it through. By this means the central pin and rocking 
iece are di wi The number of vertical wires or pins are re- 


by a system of suitable 
arrangement for inverting the galvanic currents. The 

to an arrangement by means of which instantaneous 
currents ure bya =v or 
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two directions upon the centres and at right angles to each other. The 
lateral motion for placing it behind one or other of the sets of punches 
before it is struck forward is imparted by suitable guides brought into 
action by rods attached to the finger keys. The forward motion for 
urging the punches is we to it by the screw head in which the 
crank is elevated. Fourthly, the invention comprises a method of 
constructing a manipulating key for directing into the renee O04 
circuit alternately inverted currents from a voltaic battery which 
last only during the upward and downward motions of the lever, 
the separation of the battery from the line and the connection 
of the latter with earth being effected when the lever reaches the 
two limits of its motion. Fifthly, it consists of an inverting key by 
which the battery is cut off the moment after its inversion, enabling cur- 
rents of equal duration to be transmitted into the line independently both 
of the time the key is allowed to rest at either of its limits and of the 
rate at which it is moved. The first part of the instrument consists of 
an inverting key, which may be of the ordinary construction, and is pro- 
vided with the usual commutating contacts for inverting the battery be 
tween the earth and line terminals. The second part consists of a me- 
chanical interrupter, which is inserted in the line circuit, and whose 
velocity of motion determines the duration of the currents sent by the 
key. 

2005. E. A. CaLanan, and G. B. Fiecp, New York, U.S., ** Preuiatic 

telegraphs.”—Dated 3rd November, 1870. 

A suitable pump or pumps operated by hand or other power ia em- 
ployed to exhaust one chamber and fill the other. These exhaust and 
pressure chambers are connected by tubes to valves that are moved alter- 
nately by the operator and allow pulsations of pressure or exhaust to 
act through a main line tube connected with the receiving instrument at 
the distant station. The pulsations act at the receiving station in a 
cylinder or cylinders to give motion to a type-wheel through the agency 
of wedge-acting pallets or escapements, so as to give a progressive step by 
step movement to the type-wheel, froma thence the operator can set the 
distant type-wheel to the required letter or character as indicated by a 
corresponding instrument or dial at the sending station. 








Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 
2859. H. Braprorp, Reeding, U.S., “ Ore washing machine.”—Dated 31st 
October, 1870. 

The central shaft is dispensed with, giving an unobstructed opening 
in a revolving cylinder for receiving and delivering the ores. The inventor 
uses « peculiar perforated cylinder, and provides for delivering the water 
and muddy aceumulation in such a manner that the hopper cistern will 
be entirely emptied by the contents running off at the point of delivery 
when the apparatus is stopped, thereby preventing injury in frosty 
weather by the freezing of water or muddy sediment. 

2356 G. W. Dyses exnd H. Hatt, Tinsley, “ Rolling metal.”-—Dated 31st 
October, 1870. 

This consists in rolling and finishing metal rods and tubes between two 
rolling solid or hollow bodies, such as discs or lumps on the ends of shafts 
or axles, The rod or tube is guided between the discs by suitable guide 
bars, which are capable of being raised and lowered to determine the 
forward or backward action of the rod or tube under operation. 


2857. T. S. Biarr, Pittsburg, U.S., “ Spiral pumps.”—Dated 31st October, 
1870. 

This consists in employing in place of one single spiral or ‘helical 
passage, as in pumps of present construction, two, three, or more such 
spiral passages upon the same drum, which channels all communicate at 
the outlet end with one and the same delivery pipe, but the inlet orifices of 
which are arranged at equal distances apart around the circumference of 
the drum carrying them.—WNot proceeded with, 

23806. H. M. Baker, Williamsburg, U.S.,‘ Manufacture of acids and salts.” 
~Dated 31st October 1870, 

This consists in the employment of anhydrous or hydrated alumina, 
with or without silicic acid, mechanically mixed or combined to- 
gether with fine coal or other carbonaceous substances for the purpose 
of decomposing salt cake and sulphate of soda or sulphate of potash 
for the production of aluminate of soda or aluminate of potash and 
sulpburous acid. An ordinary reverberatory furnace is brought to a full 
red heat and is charged with a batch consisting of terhydrate of alamina, 
salt cake, or dry sulphate of soda and fine anthracite or bituminous coal, 
charcoal, or other carbonaceous substance; ten parts of salt cake or soda 
sulphate, and three-fourths of a part of carbon being used with each five 
parts of alumina. During the first stage of the process certain portions 
of the alkaline sulphate become converted into pt wc 00 of sodium, and if 
a sample of the batch be withdrawn at this stage it will exhibit a greenish 
black colour, but if the heat be continuously applied and the batch con- 
stantly stirred this colour will gradually pass through various shades to 
upure white, and when this occurs the process is complete. The sul- 
phurous acid evolved may be utilised for those purposes to which it is 
adapted. On the completion of this part of the process there will be a 
mixture of aluminate of soda and free anhydrous alumina in the furnace, 
but by the addition of sufficient carbonate of soda the free aluminate is 
converted into aluminate of soda. The batch is now withdrawn and dis- 
solved in watev, and carbonic acid gas is passed through the solution to 
precipitate the alumina, the clear solution of carbonate of soda being de- 
canted or otherwise separated from the precipitated hydrate oi alumina. 
On evaporating the solution to dryness the product will be commercial 
carbonate of soda. The precipitated hydrate of alumina may again be 
employed in conjunction with coal, coke, sawdust, and the like, for the 
decomposition of more sulphate of soda or salt cake in the further pro- 
duction of carbonate of soda. 


2860 A. BALLANTYNE, Glasgow, N.B., “Iron and steel tubes.”— Dated 1st 
November, 1870. 

This relates, First, to constructing a machine having rollers with any 
number of sequential sets varying from two to five, for the purpose of 
drawing and bending tubes or skelps and open hollow ducts from sheet 
iron, steel, and other metal blanks by and through the sets of rollers 
driven at a neaiiy uniform circumferential speed. Secondly, to making 
the first pair of cylindrical feeding or curved feeding and bending rollers, 
or both of these wich projecting edges bevelled on the inner side, so that 
either or both pairs will either individually or jointly scarf the edges of 
the metal plate while being passed or rolled through the machine by these 
and the other bending, finishing, and delivering rollers for forming the 
same into tubes or skelps. Thiruly, to the use of a differential or stepped 
groove formed in one or in tye of the rollers, forming a set, in order to 
overlap the edges of scarf or lap jointing tubes or skelps. 
2s73. R. Wacker, Sxnderland, “ Artificial fuel..—Dated 1st November, 

1870. 

The inventor takes fine screenings of coal, or the small of coal, or what 
is known as coal “ duff” pulverises it by means of ‘edge runners” in a 
mortar or lowm mill, and mixes with it whilst under such treatment 
either ordinary coal tar, or pitch, or dead oil, or the residuum of shale oil 
refining, or of petroleum. 
2s74. J. Woopcock and J. Courter, Dewsbury, “ Indigo blue dyeing.” — 

Dated 1st November, 1870. 

This relates to machinery for the above purpose consisting of a pair of 
ripping or squeezing rollers mounted in suitable frames, and these frames 
hinged in pedestals fixed to the curve or flange on each side of the dye 
vat or vessel, and in such manner that the rollers may be immersed in 
the dye liquor when in use. A rail or roller is also placed across the vat 
or cistern, so as to be immersed in the liquor, and at a suitable distance 
from and parallel to the rollers. The fabric to be dyed is passed betwixt 
the rollers into the vat or vessel, and the leading end, being brought back 
u idcr and over the rail or roller, is joined by stitching to the other end, 


safe or structure, so that any perforation of the envelope or lining or any 
severing of its connection with the battery shall sound an alarm. In 
combination with the electric envelope there is a galvanometer, the 
movements of which are produced by variations in a current of electri- 
city from a battery or in connection with the safe. The electric envelope 
or lining is made of separate parts or plates connected with the opposite 
poles of th: battery, and which are imperfectly insulated from each other, 
or are connected with each other by a resistance coil or medium. An 
insulated metallic ribbon is arranged in a convolute or zigzag manner 
over the separate parts or plates, and through which the latter are 
connected with the battery. The envelope or lining is made of thin, 
pliable sheets of metal insulated from each other by a pliable non-con- 
ductor, so that when glued or cemented together they form a single 
sheet. It is preferred to use for the insulating substance a coating com- 
posed of gum shellac and paper or cloth. The galvanometer consists in 
a needle hung so as to be capable of defiection on a pivot intermediate of 
its length, and which is in connection at all times with the one pole of a 
battery, and when deflected with either one of two points or adjusting 
screws that are in conection through a magnet with the opposite pole o: 

the battery, and with an alarm bell or device, the points (when the needle 
is deflected) will establish contact with one or other of the opposite arms 
cf the needle, so as to close the circuit and sound the alarm. When the 
needle is not deflected, it and its combinations operate to open the 
circuit, which causes the alarm to cease or fails to sound it. 

2885. G. Harron, Southport, ‘‘ Working venetian blinds.”-. Dated 2nd 

November, 1870. 

The principal feature is the use of a clip, secured ina strap or frame 
fixed in the top rail of the blind, between which frame and the clip the 
cords for raising and lowering the blind pass. Attached to the buck of 
the clip there is a cord which passes through an orifice in the top rail of 
the venetian blind. By operating on this cord the action will take place. 
2386. J.N. Lessware, Bow-road, “ Hydro-extractor.”"—Dated 2nd November, 

1870. 

The inventor makes the basket removable from its spindle, and provides 
a number of other baskets for the same spindle, the motion of which is 
subjected to a momentary interruption only to enable the basket to be 
removed from the spindle, and replaced by another ready charged. For 
this purpose he employs a conical boss keyed to the spindle, upon which 
the basket is dropped, a corresponding cone-shaped dome formed at the 
centre of the basket fitting on to the boss. The conical boss is made of 
such proportions that the basket will be retained thereon by gravity and 
the adhesion or friction between the two cone surfaces, nt a without 
liability to fly off when running at great speed, but at the same time so 
as to admit of the easy removal of the basket. The inventor also forms 
the bottom of the casing or receptacle for the separated liquid within 
which the basket revolves with a central opening to admit of ready access 
being had to the gearing and parts beneath such bottom. This opening 
is closed by the socket or bearing supporting the basket spindle, anc 
which is made with a flange, by which it is bulted to the bottom of the 
casing instead of being cust in one therewith as hitherto. The basket 
spind'c is driven by the bevel gearing from a short horizontal shaft 
mounted in a bearing below the casing. The spindle is provided with a 
brake surface as usual for checking or retarding the basket, the brake 
surface being plain witbout any flange to allow it to be raised out of the 
brake strap. The socket or bearing having been unbolted the spindle, 
together with the parts thereon, may be removed through the opening 
disclosed. 


2887. T. Brooks, West Hackney, ‘‘ Postal wrappers.”—Dated 2nd November, 
1870. 

The inventor employs a wrapper having one end gummed or adhesive, 
like the flap of an ordinary envelope. Towards the opposite end of the 
wrapper the inventor forms an opening or a series of openings or holes 
to suit packets of different widths disposed lengthwise at about the spot 
where when the wrapper is folded round the enclosure the adhesive end 
would be so that the latter, when moistened and folded down, will adhere 
to that portion of the wrapper and also ta the enclosure with which it is 
pressed into contact through one or more of the openings. To prevent 
the contents being torn on detaching the wrapper the inventor perforates 
that portion of the adhesive flap which becomes attached to the enclosure 
through the opening with a Guuble line of perforations extending down 
the centre of the flap, with an adhesive’surface between them, so as to 
weaken the wrapper at that part and cause the perforated part to tear 
out without injury to the enclosiuie.—-Nut proceeded with. 

2888. R. J. Hivron, Belfast, “ Manufacturing tobacco.” —Dated 2nd Novem- 
ber, 1870 

This consists in the use of a circular horizontal plate revolving on its 
centre, and a conical bar or collar placed horizontally over and revolving 
in an opposite direction to part of the circular plate, and of a bar to guide 
the material fur the purpose of spinning tobacco; and alsv in the use of a 
friction plate acted upon by a pulley or roller upon a revolving shaft, for 
the purpose of regulating the winding or coiling of the tobacco on the 
bobbin. 

2889. W. HenpEersoN, Glasgow, “ Treating cast ivon.”—Dated 2nd No- 
vember, 1870. 

This consists in increasing the carbon in cast iron by introducing a 
furnace or receiver between the blast furnace, into which the fluid metal 
is run direct from the blast furnace. This receiver is capable of being 
heated to the requisite degree of heat to maintain the metal in a proper 
state of tluidity for the necessary time as may be required, and is pro- 
vided with a solid carbon bottom. The molten metal is itself covered 
with a layer of coke or other carbonaceous matter. 

2900. R. G. TitcuMman, Philadelphia, U.S., ‘* Pulverising stone.” —Dated 3rd 
November, 1870. 

This consists in cutting, grinding, or engraving stone, metal, glass, and 
other hard or solid substances by means of a stream of sand used asa 
projectile, to which the requisite velocity has been given by the direct 

pplication of hanical force, such as, for example, the blow or impact 
of a solid body moving{with great velocity, or the centrifugal force derived 
from rapid rotation, or the force of gravity obtained by letting the sand 
fall from u sufficient height. 
2891. R. Reece, Llandilo, ** Cooling liquids ”—Dated 2nd November, 1870. 

The inventor employs a generator, an analyser, a rectifier, a liquefactor 
or condenser, and a receiver. The ammoniacal gas eliminated from its 
solution in water by the action of the genzrator, analyser, and rectifier, 
passes onwards to the liquefactor, in which, by its own pressure, it is re- 
duced to a liquid and collected in the receiver. The liquefied ammonia 
thus obtained is anhydrous or nearly so. The liquid is now conducted 
into a vessel or refrigerator, wherein is placed a coil of pipe, the liquid 
ammonia surrounding the coil on the outside, any liquid passing through 
this coil will be cooled by the evaporation of the liquid ammonia sur- 
rounding it. The refrigerator is connected by means of a cock to another 
coil in another iron pipe, which coil extends to the absorbent vessel, 
which is connected to the cvil of piping contained in the refrigerator. 
The object of the second vessel and cvil of the refrigerator is the exchange 
of temperature with the gas as it leaves the second vessel. In its passage 
onward to the absorbent vessel the ammoniacal gas comes in contact with 
the spent or exhaust liquor of the distilling apparatus in which it dis- 
solves, yielding back the original quantity of the solution of ammunia to 
be used over again repeatedly without appreciable loss or waste. This 
solution of ammonia is forced by a pump into the top of the analyser in 
which the ammonia is separated from the water; it then passes to the 
condenser to be liquefied while the exhaust liquor passes to the generator, 
from which it passes into the temperature exchanger or heater, and thence 
to the absorber. 

2892. U. K. Mayo, Massachusetts, U.S., “ Artificial teeth."—Duted 2nd 
November, 1870. 

The inventor claims the combination of an artificial tooth, or a block of 

such, with a preparative backing of indurated soluble cotton applied to 








forming wn enaless fabric, whereby the motion through the liquor b 
continuous. A sciay or grating is attached to a frame on each side of 
the rollers to ag t the fabric rising to the surface of the liquor, the 
one betwixt the roliers and the rail also serving to keep the fabric straight 
in its passage through the liquor; the frames in which the rollers are 
mounted being hinged, enables them to be readily lifted out of the liquor. 

Not proceeded with. : 

2875. A. C. and J. Srerry, Rotherhithe New-road, ‘ Purifying hydrocar 
bon oils.”—Dated 1st November, 1870. 

The inventors take the vil at the final distillation (the oil baving been 
previously distilled and treated if necessary) as it runs from the still, 
and conducts it, without its being allowed to come in contact with the 
atmosphere, into a closed tank containing some gas or vapour, and also a 
solution of caustic alkali. The oil as it runs into the tank displaces the 
gas, and when the tank is nearly full the oil is tated with the 
caustic alkali, with or without the application of heat; after bein 
thoronghly mixed the oil is allowed to settle, and then run into a closed 
acid agitator which also contains some innoxious gas. 1n this apparatus 
the oil is agitated with the sulphuric acid, means being adopted to allow 
the sulphurous acid —— during the to escape. When the 
contents have been allowed to settle the oil is run into a closed alkaline 
agitator containing gas or vapour and an alkaline solution, where it is 
well agitated with the alkali, The oil is then run out into the bleach- 
ing tanks or filtered to render it at once fit for the market. The oil as 
it runs from the still, instead of being treated as described, may be 
passed continuously through the agitators, and thus the purifying pro- 

‘cess will be made a continuous one. In this case the inventors inte 
between the agitators closed settling tanks, in which the alkaline or acid 
tars are deposited, and from these the oil passes to the next agitator or 
s discharged from the apparatus. 

2876. E. Hotmes and H. C. Roome, Brooklyn, ‘‘ Safes."—Dated 1st 
November, 1870, 
This consists in the use of an electric envelope or lining applied to the 





and surr g a metallic pin or pins (or the neck or necks thereof) pro- 
jecting from such tooth or block. Aiso as anew manufacture, an artifi- 
cial tooth base or mouth plate made of indurated soluble cotton. Also the 
combination of an artificial tooth base or mouth plate of indurated soluble 
cotton with one or more artificial teeth or blocks of such, and a backing 
of indurated suluble cotton previously applied to the pin or pins of such 
tooth, teeth block, or blocks; the union of the backing and base being 
effected by cementation. 


2894. R. Bew.ry and J. Corron, Longton, “ Grinding gold.”—Dated 3rd 
November, 1870. 

This consists in the Se gs nape of a slab of glass, marble, or other 
suitable material, on which two or more “‘mullers” are caused to move 
with a motion somewhat similar to that given toa muller when grindin 
by hand. This is accomplished by causing each muller to revolve roun 
a centre, and at the same time to cause the centres round which the 
mullers revolve to revolve round the centre of the slab, or sometimes it is 
preferred to make the mullers revolve round fixed centres, and cause the 
slab tu revolve under them, so as to bring every portion of its surface 
under the action of the mullers in succession. 

2895. R. J. Goopnopy and M,. J. O’FaRRELL, Dublin, “ Roll tobacco.”— 
Dated 3rd November, 1870. 

This consists in encircling each roll or coil before pressing the same 
with a band or cylinder of sheet iron, brass, copper, or other suitable 
metal of a diameter exactly corresponding with that of the roll or coil. 
In making roll tobacco, the roll is introduced-into the band or cylinder, 
and a circular metal ape fitting easily in the cylinder is placed over and 
under the roll, a block or follower of cast iron or other strong material is 
then placed upon the top of the roll, after which the roll is sibjected to 
heavy pressure until the tobacco is sufficiently compressed tor sale. The 
roll is then removed from the press, and is by preference kept in the band or 
cylinder until required for sale, when it is forced out by gentle pressure. 

‘oils of tobacco are a ape in precisely the same manuer, several such 
coils being fi t placedin one circular band or cylinder with a metal plate 





intervening between each two coils, and after having been pay 

pressed under the influence of heat the plates are removed from een 

the coils, and these are repacked in the cylinder and again subjected to 

pressure, 

2896. J. Jones and H. B. Fox, Oxton, “ Raising windows.”—Dated 3rd 
November, 1870. . 

This consists in hanging or supporting windows on cords — 
pulleys or rollers and connected to levers at the fulcrum of each lever, 
there being a metallic coiled or other g. A railway carriage door 
window, for example, may be fitted as follows :-The glass frame moves 
in slides in the ordinary manner. Attached to the bottom of the frame 
are two cords, one on each side, which are led over pulleys downwurds, 
fastening on to the ends of two levers respectively. ese levers are 
attached at their fulcrums tometallic coiled or other suitable springs, and 
are fastened in the door underneath the window. The action of the 
levers being downwards, upon the window being opened the lever are 

i and the spring bring an upward pressure to bear tending to close 
the window.—WNot proceeded with. 

2899. L. Baryes, Burlington, U.S., “‘ Pointing nails.”—Dated 3rd Novem- 
ber, 1870. 

The inventor claims a machine for the above purpose, which is, First, 
providid with a bar in combination with the feeding cylinder, having a 
spiral groove for simultaneously conveying a series of blanks to the 
operating mechanism ; Secondly, with a rotary frame furnished with 
cams for operating the gauge clamp and hammers: Thirdly, with a gauge 
secured to a rocking shaft, and combined with the cams and the spring ; 
Fourthly, with hammers pivotted in such a manner that they will swing 
apart by their own weight. 

2003. J. BReEDEN,? Birmingham, “ Self-closing taps.” —Dated 3rd November, 
1870. 

The body of the tap consists of a circular chamber closed by a cap 
screwed or otherwise fixed thereon. In the centre of the chamber the 
exit pipe opens, and the entrance pipe opens into the annular space sur- 
rounding the central exit pipe, which annular space may be covered with 
fine wire gauze. ‘The top of the central exit pipe constitutes a bed or 
seat on which a disc, or diaphragm of leather, or other flexible substance, 
rests when the tap is cl , the diaphragm dividing the chamber hori- 
zontally. The disc or diaphragm is perforated at its centre, and a red 
with a head at its top passes through the hole in the disc down the axis 
of the exit pipe, its lower end protruding through a hole on the under- 
side of the body of the tap. The hole of the disc or diaphragm is some- 
what larger than the rod which passes through it. A coiled spring be- 
tween the covering cap of the body and the head of the rod presses the 
rod downwards.—Not proceeded with. 

2911. J. Grirrits, Aylesbury, “‘ Rendering leather elastic.”—Dated 4th No- 
rember, 1870. 

The inventor takes leather, either dressed or undressed skins, cotton 
cloth, woollen cloth, velvet, velveteen, or other fabric, and combines any 
of them with an elastic web or fabric made of india-rubber strands in 
combination with wool, silk, cotton, or cther fibrous substances. He 
takes this elastic fabric and stretches it to its utmost extent. He then 
coats either one or both pieces of the fabric with a solution of india- 
rubber, and on it Le places the piece of leather, skin, cotton, or woollen 
cloth, or other material or fabric which is to form the face of the im- 
proved elastic fabric. The two fabrics or materials are then pressed to- 
gether so as to cause them to adhere, and when dry the fabric may be 
released and allowed to resume its normal state of construction, thereby 
producing an elastic corrugated fabric. 

2915. J. Somervitte, Dublin, “ Pipes.”—Dated 4th November, 1870. 

Pipes are cast or made having a groove, hollow, or indent formed 
round the outside of the spigot, and a groove, hollow, or indent made or 
cast on tho inside of the socket, corresponding in position to the one in 
the spigot, so that when the spigot is thrust into the socket, a narrow 
chamber or circumferential recess is formed between them. In the 
socket a gate or opening is formed, communicating with the channel or 
recess between the pipes. When the spigot is inserted in the socket, 
melted lead or other suitable material is poured in through the gate 
until the whole of the recess is filled. Previous to running in the lead 
or metal, if metal is used for the filling, a piece of resin, tallow, pitch, or 
other suitable substance may be inserted in the gate to serve as a flux, 
and assist the melted metal in insinuating itself in the crevices. A man- 
dril caulking iron, or other similar or suitable instrument, is then driven 
into the gate so as to compress the lead or other material, and cause it to 
fill up any interstice not already filled. 

2018. C. W. Meirer, and T. W. Smiru, Gracechurch-street, London 
“ Tapping barrels.” —Dated 4th November, 1870. 

The inventors propose to pass a short conical shaped tube of any elastic 
material (by preference vulcanised india-rubber) over the stem of the cock, 
so that as the cock is driven into the cask the india-rubber fits the hole in 
the cask and prevents leakage at such part during the driving in of the 
cask and after it has been driven in. 


2919. N. S. WaLKER, Liverpool, “ Lead pipes for ingots.”—Dated 4th Novem- 
r, 1870. 

The inventor fits the ingot container over the ram in such manner that 
it can move laterally as well as up and down with the ram, or he fits the 
die holder so that it can be moved “oy! ; in either case the inventor 
— means by which they can be adjusted centrally. The outer 

ttom of the ingot container is so formed that it fits into recesses on the 
ram head or follower, and is thereby adjusted centrally, or it is provided 
with catches, projections, or other means to adjust it in position. 


2921. E. V. Nrae, Hampstead, ‘‘ Cypher.”-—Dated 5th November, 1870. 

This consists in the use of tablets consisting of a movable part anda 
fixed part, on the one of which parts the letters of the al habet are 
arranged either in a continuous series, or in groups, while on the other of 
such parts the be eageeyne g to represent such letters are so arranged 
tkat by moving the one part the cyphers representing the letters may be 
changed at pleasure.—Not proceeded with. 


2926. G. D. NicnoL, Arbroath, N.B., ‘‘ Sail cloth.”—Dated 5th November, 
70, 


™M 

In manufacturing sail cloth, or other like description of goods, in order 
to add to the strength and durability of the cloth the inventor p!aces 
both in the warp and woof so arranged as to interlace at regular 
intervals and form squares or checks or other shaped figures, one or 
more strong threads together, of a better and stronger nature than that 
of which the cloth itself is posed or i in the facture 
of sail cloth twenty-four inches wide the weaver in arranging the warp 
yarns in place of as many yarns of the ordinary strength is to put in four 
threads of extraordinary strength for every six inches, viz., four threads 
at six inches from each selvedge, and four threads in the middle, 
making three bands or rows of four strong threads, each at equal 
intervals of six inches in the warp, and again while weaving the 
canvas is to place four similar strong threads together in the weft, 
also, every six inches, in place of as many of the ordinary weft yarns. 
These four strong th form a band of about a quarter of an inch 
broad when woven into the canvas, and as they occur every six inches 
both ways in the canvas the result is that they form throughout its whole 
extent squares or checks of six inches each. 


2927. W. Low, Wrezham, ‘‘ Tunnelling.”—Dated 5th November, 1870. 

This consists of drills, chisels, or cutting tools set upon shafts ranged 
so as to correspond with the particular form of tunnel or heading to be 
driven, leaving the centre part of the machine free for the carrying off of 
material cut away. These shafts are actuated by wheel work set upon 
other shafts so as to render the whole system capable of being actuated 
simultaneously from one source of power, whether hydraulic, steam, com- 
p air, or otherwise. Trams for running back the machine can 
used, and side rails to facilitate motion; the mode of action being b: 
drilling a number of holes in straight lines on three sides of the tunn: 
heading, or drifting. The machine is so constructed that wagons can be 
taken through it to the forebreast to remove the same, which may be 
thrown down within the space perforated by the drills or augers, either 
by blasting, sawing, or otherwise. If the material acted upon be coal, 
then, by sores the | oad of sawing, the coal may be taken out in con- 
venient-si blocks without subj ing it to the tt loss which arises 
from the large amount of slack produced by the blasting and in the 
carriage and handling of irregular pieces of coal. 

2930. F. H. Lancsporrr, Hamburgh, “ Tracing designs.”— Dated 7th Novem- 
ber, 1870. 
This consists in the use and application of a movable tracer furnished 


y 

tracing stabber being sup) and made capable of travelling over and 
on the design by means of radial arms or rods to which it is attached, and 
worked by means of es connected with a treadle, the actua- 
tion of w causes the to work quickly up and down and per- 
forate or stab out the required design over which the tracerand its stabber 
is being passed. The pe or other suitable medium placed under the 

copy similar to the one traced by the tracing 
stabber. The i tion further ists in the use of a radial bar or bars 
fitted conveniently to the vertical tracer, and having a movable and 
adjustable centre and guide piece for the purpose of tracing circles or 
straight lines with the tracing stabber when desired. 
2931. D. Lana, Houndsditch, “ Tell-tale mechanism.”—Dated 7th November, 

1870. 


‘ 

This consists in the use of a disc or plate which is mounted upon the 
hour hand spindle, and contains a series of slides that cun be drawn out 
by means of a rod or handle projecting from the watch or clock case. A 
p Bepen did Apaghond we upon or connected with the hour hand spindle 
of a clock, in such manner that it will revolve with the hour hand or be 
part of the same. Upon the face of this disc are a series of 
radial slides, of which a suitable number may be used. e outer end of 
each slide has a forward or outward bent ear. The slides are all of equal 
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May 26, 1871. 
lengths, or are at least so arranged that the ears of all are in one circle. 
Springs are or may be arranged on the several slides to retain them in 
their places. The slides ure or may be marked to correspon with the 
divisions on the dial. A hook is fitted through the slide of the locked 
clock or watch cause, so that its bill or catch is within the tim which is 
formed by the ears of the radial slides. Whenever the hook is pulled it 
will draw the slide with which it is in line outward, and will then spring 
back to its former position, white the slide will remain drawn out. —Not 
proceeded with. 

2933 W. H. and W. GL. Marriann, Thurioe-square, s.lon, “ Checking 
money-takers. ”"__. Dated 7th Noveinber, 1870. 

This consists in constructing and arranging turnstiles and pa;t« con- 
nected therewith in such manner thatthe number of persons who pass 
through in both directions is registered by only one turnstile. The 
turn-tile is free to be turned ia either direction, and fixed bars are 
arranged at one side of the central upright as in sume turnstiles now in 
‘use, su that persons, whether going in or ont, must pass at the opposite 
side. Connected with the turnstile are two counters to register respec- 
tively the number of persons passing in and out, and these are so 
arranged that when the turnstile is moved by u person going in counter 
No. 2 is out of gear or does not act, und when the turnstile is moved by a 
person going out counter No. lis out of gear or doesnot act. Thus, if 
on examining the counters at tbe usual time to «scertain the amount 
which the money-taker has received it is found that No. 1 indicates, say, 
1000 as the total number who have passed in, and No. 2 indicates, say, 
200, the number of persons who have passed out, and who, it must be 
presumed, have been readmitted by check-passers, the difference in these 
numbers, 800, will be the number who have paid for admission less the 
uuuber of .ny who may have been admitted by free tickets which the 
money-taker can always acco mt for.—Not proceeded with. 
2034. E. Greenrietp and P. Srrauss, New York, US 

lozenges.” — Dated 7th November, 1870. 

This consists of a machine containing a combination of devices by 
means of which lozenge dough or paste is printed upon and carried 
forward without st»ppage on an endless apron (passing over rollers) 
beneath a perforated cutter which stamps the lozenges frum the dough 
vr paste. The printed lozenges rising through the perforations in the 
cutter fall over an inclined plane or through into a vessel prepared for 
their reception, while the wastage from the cutter continues its transit 
with the endless apron until it falls into a reservoir, whence it is taken to 
be rekneaded with the rest of the paste or dough. 

2935. D. J. Mitvarp, Clayville, U.S, ** Metal coimposition.”—Dated 7th 
November, 1870. 


» “Printing 





This consists in combining certain metals, and thereby forming a 
metallic composition or alloy, which resists the action of salt water, and 
most of the acids, lead, tin, bismuth, and aluminum, are employed or the 
lead, tin, and bismuth, without the aluminum, and with or without the 
bismuth. 
with from 3]b. to 5b. of aluminum added, is well adapted for roofing, 
and most other analagous purposes. 

2036. C. G. Patrerson, New York, U.S., “Sewing wachine 
Dated 7th Novenber, 1870. 

The invention consists in a combination with a pawl and ratchet start- 
ing mechanism connected with the crank shaft of what may be termed a 
compound treadle for effecting the starting of the crank shaft in a for- 
ward or given direction, and for running or driving of said shaft after it 
has been started. This compound treadle is composed of a foot plate, 
which is pivoted or hinged to an under stop plate or piece fast on the 
rock shaft of the treadle, whereby the hinged foot plate, which is con- 
nected by a rod under apring pressure, or left with the starting pawl or 
device is made capable both of an independent action and of a joint opera- 
tion with the under stop plate or piece that is in connection by a pitman 
with the crank of the shaft it is required to communicate rotary motion 
to the hinged foot plate first serving, while being pressed down on to the 
lower plate or piece, to operate the starting device; and, after it has been 
brought to a bearing on the lower plate or piece, to form the foot plate 
of the treadle motion for continuing the motion by action on the crank. 
The treadle may be composed of either single or double foot plates, for 
application thereto of the one foot or of both feet of the operator, but 
where two foot plates arranged side by side are used it is not necessary 
that more than one of the fuot plates should be hinged and ccnnected 
with the starting device as described. 

2937. E. J. Jones, Golden-lane, London, ‘‘Grinding saws, &-c.”—Dated Sth 
November, 1870. 

The object is a machine for grinding, polishing, and concaving circular 
and other saws and other tools. The machine consists of au iron frame 
to carry the machine, a spindle and face plate to fix the work to be 
operated on, a grooved wheel fixed on spindle to move backwards and 
forwards, a pulley for driving the back gearing to work the carriage at 
discretion, and three driving pulleys. It is impossible to give a clear 
idea of the invention without reference to drawings. 
2988. L. Baaes, High Holborn, *‘ Smeltang metals.” 

1870. 

The copper, zinc, or other ores are reduced to a fine powder and 
dissolved in nitric or nitrous acid. The nitric oxide resulting from the 
decomposition of the acid is mixed with atmospheric air in the approxi- 
mate proportion of about seven und a-half volumes of atmospheric air to 
two volumes of nitric oxide, and the gaseous mixture is forved through 
or otherwise brought into contact with water or nitric acid, either of 
which may contain an additional quantity of ore. This operator is best 
performed in a series of vessels of sufficient capacity, arranged in the 
same manner as Woulff’s apparatus, as well understood. By these meaus 
the nitric acid is recovered, and can be used continuously on fresh portions 
of ore. The solution being once made, the metal is easily obtained there- 
from hy various known means, but it is preferred to precipitate it as 
oxide or carbonate. So also the silver and other metals contained in the 
ore are readily extracted from the sulution.— Not proceeded with. 


treadles.”— 


Dated Sth Noveinrber, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 

THE NEW BUSINESS AT THE FINISHED IRON WORKS: J'he descrip- 
tions required—PRICES OF FINISHtD ‘THE WORKMEN AND THE 
HOLIDAYS—PIG IRON: Vonsiderable arrivals -STUNE AND ORE: 
New descriptions in the market-—THE RECENT FAILURES: A 
better feeling- THIS DISTRICT AND THE GLOUCESTER AND 
BERKELEY CANaL CoaL: The output—THE HARDWAKE 
— : The home and foreign branches: The several branches 
speefied, 

A SLIGHTLY better condition of things has to be reported as preva- 

lent turoughout the iron trade of South Staffordshire. The 

United States continue to buy fairly, and Russia improves, but the 

bulk of the business is being done on home uccount. 

The demand for the smaller classes of merchant iroa, for which 
South Statfordshire is now particularly distinguished, is much 
better than it is for the larper sizes. Hoops, sheets, gas strip, 
small rounds, squares, flats, and other smelting qualities, use iron, 
and several specialities for local purposes are the principal articles 
now required. 

Bars are now sold at from £6 15s. to £7 5s. per ton, which is on 
the average about 203. per ton below what is called the “‘ best” 
price. The list prices, it will be remembered, are, bars £8, best bars 
£9, sheets and boiler plates £9 10s., rods £8, aud hoops £9 per ton. 

This week every will and forge has been kept as fully on as the 
orders would at all justify, because next week will be a holiday 
during certainly the first half of the week, and the second half 
will not be good for much, Further, the hot weather has come, 
and it will be impossible for the men in forges that are not ex- 
tremely airy to confinue to work during other than a very short 
time, and that chiefly in the night. But for the holidays com- 
mencing next week many of the men would already have ceased to 
work on account of tle temperature. 

Complaints are beard in many quarters that there is not a good 
supply of men, and that even with the existing rates of wages, 
which are considered out of proportion with the selling price of 
iron, men are leaving South Staffordshire in great numbers for 
other paris of the country, more particularly the North, where it 
is known that a number of new works are starting, and where the 
demand for men is therefore very great. 

Pig iron keeps firm in price alike for home and foreign samples, 
nor are the arrivals falling off. 

Stone and ore are selling freely. Much objection is made to the 
high price of Cumberland hematites for use at the blast furnaces, 
Within the past two years it has risen from 5s. to 7s., and it is 
now bee at, delivered in South Staffordshire, from 25s. to. 288., 
according to quality. At the lower price it is not to be had with 
a —. — as yey oy desire. Hence Devonshire 

ematite is getting a footing at the same figure. The similari 
of the two ious, Pagel by the eye, is very striking. It is aifieuly 
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for inexperienced men to tell the difference. Certainly the differ- 
ence cannot be told when the two are seen in bulk. Nor so far 
as present tests have gone is it believed that there is any material 
difference in quality. Certuin blast furnace proprietors, who have 
hitherto bought other classes of hematite, are purchasing a clay 
band ore from Mountain Ash in South Wales, whence the supplies 
into this district are large and increasing in quantity. North- 
ampton tvo continues to send us much of its native product, and 
large consignwents of North Staffurdsbire pottery are arriving in 
S.uth Staffordshire. 

The recent failures in connection with the iron trade have ren- 
dered thoze who sell raw materials very cautious in their dealings, 
and have necessarily affected the credit of houses not repoited to 
be very strong, though, probably, in many cases, the extra caution 
is quite ucalled for. Scill, as has been rematked, the natural 
results of the events that have recently occurred is to give all 
those manufacturers who are not financially very firm a little 
more trouble in carrying on operations. A little hesitancy in the 
matter of credit is the natural result in South Statiordshire of one 
or two failures following each other in rapid succession. As we 
write, however, there are evidences of less uneasiness, with indi- 
cations of a return of confidence. ‘ 

The new works in connection with the Gloucester and Berkeley 
Canal are looked upon with much interest here, as when these 
extensions are completed the Staffordshire ironmasters expect to 
be able to ship iron at Gloucester for about 7s. 6d. per ton, which 
will be a great reduction from what has to be paid at the present 
time. 

Coal is getting quiet. 
suitab'e t» manutacturing uses, which keeps down prices; 
best household samples are firm at season rates. 

Trade ‘in hardwares ” improvesas the quarter advances. Some 
industries have suffered on account of the recent war and the 
continued disarrangement of trade in France ; but others have 
benefited. Weare doing a little wore business with Germany, 
and markets hitherto supplied by manufacturers in France are 
now to some extent furnished by British manufacturers. The 
same equipoise is observed in respect uf America, The River 
Plate and neighbouring markets are still closed because of the 
yellow fever ; but we are doing more with the United States than 
for some few years past. Then the Balticand Mediterranean ports 
are tuking iu certain cases somewhat freely ; and it has been a long 
time since Spain sent us so many specifications as are now coming 
to hand 

The home trade likewise is displaying unmistakeable signs of 
improve: ent. In most parts of the kingdom travellers are duing 
a fair amount of business, and credit is sound ; japanners are 
doing weil in trunks and travelling baths, and in trays and 
waiters when a new pattern in which correct taste is observable 
can be offered and a reasonable price is practicable. Best goods 
of all classes ave in moderate request, primcipally for home aud 
the colonies, and cheaper goods are demanded for Spain and those 
portions of Seuth America whi h cau be reached. Novelties of 
merit take well, and demonstrate that there is yet considerable 
room fur the exercise of the inventive faculty in the japan trade. 

The railway firms, those who make wheels and axles and steel 
rails, together with those who produce the rolliug stuck cowplete, 
are all well employed. 

The tube makers are busy. The heavy engineering and foundry 
firms are in fair employment, the former turning out much 
machinery for ironmaking firms of the North of England, and the 
latter in pipe foundivg. Amongst the orders now in the market 
for pipes we note that the Ince Waterworks require 7150 yards of 
lzin, 1200 yards of 8in, 2030 yards of Gin, 800 yards of 4in. 
cast iron pipes, and about 1/0 tons of 3in. pipes, together with 
the necessary sluice valves, hydrants, and the like. 

At Dariaston the wrought iron bridge and girder works are in 
somewhat fuller operation. At one of the leading establishments 
—Crescent Works —an important contract for bridges to cross the 
Liverpoul and Manchester Railway has just been executed with 
the greatest satisfaction to the purchasers. 

Some good chain and anchor orders are in execution in the 
district ; but the vice and anvil trade is not in a healthy condition. 
The Vicemakers’ Society have held a meeting in Dudley, and 
unanimously resolved, ‘‘ That steps be at once taken to call out 
those men who are working under price at Dudley and the Lye; 
and that vo reduction whatever be allowed from the present vice- 
makers’ prices,” 

The galvanisers are in steady occupation. As much as a month 
ago is being done in rvofing, but scarcely so much in general 
goods. The light ironfounders have no great reasun for com- 

laint. 

° The iron braziers are hardly so well employed either in block gr 
galvanised goods, stamped and riveted. They are considerably 
affected by the closing of certain South American ports, to which 
buckets, baking dishes, frying pans, and the like are usually sent 
out in very great numbers. Still an average amount of business 
is being’ done in this branch of industry. 

Eige tools are affording steady employment for most of the 
hands, though, as will be inferred, a portion of the South Ameri- 
can demand is being interfered with. 

The tin-plate workers keep fairly occupied, but are gradually 
supplying the deticieucy in home requisites which arose out of the 
extraordinary demand for goods for 4be French army having 
taken off the workmen from their regular business. 

Brass casting is in a healthy condition ia mo-t of its branches. 
In Wolverhampton the master brass casters have held a meeting 
to determine upon the course they will pursue, and as it is under- 
stood, though no formal announcement of the decision bas yet been 
made, they have determined not to concede the demand of the 
men, which is for an advance of 25 per cent. on their present 
wages, 

Amongst the new work that is being done, owing to the inability 
of the French hardware firms to supply their customers, we note 
the peculiarity of window fasteuings adopted in France and Italy, 
Svuth America, and other places where French fashion has heen 
followed and wh-re much air in dwellings is desired. It will be 
recollected that the large foliing windows in use in these placex 
are fastened by a bolt shooting top und bottom actuated by a 
central kuob or other handle. These goods have been obtained 
chiefly from workshops in France. When these were closed in the 
early autumn of i869 builders experienced great difficulty in 
getting a supply. Sowe of the South American buyers purchased 
throuzh factors in Wolverhampton, who had to send to Paris for 
the article. Now, Mr. Cyrus Price, of Wolverhampton, is pro- 
ducing the goods in large numbers and with much success. The 
French prices are slightly within those at present possible in 
KEnzland, but if the workpeople can be prevailed upon to accept 
slightly lower wages then there is reason to conclude that even 
after Paris is again open this part of the kingdom will continue to 
supply portious of South America and elsewhere. 

The locksmiths are doing a moderate but enlarging business. 
Best rim and mortice commaod an improved request for the 
colonial market, and Scotch orders for heavy “‘ club bolt” locks 
are getting more numerous. Trunk locks for the South American 
markets are largely in demand, and cheap iron cabinet locks are a 
shade better than recently described. Bolts and latches are open 
to improvement, and currycombs are only quiet. Nevertheless, 
preparations are being made in the extension of existing works to 
increase the make of this article, which at one time was produced 
exclusively in South Staffordshire, but is now made largely in the 
United States. 

We are informed that the losses of the firm of Messrs John 
Harper and Co., luck and bolt and light ironfounders, of Willen 
hall, who have recently failed, during the panic of 1866 and since, 
exclusive of the cost of five law suits, amount to over £12,000. 
Up to the last week in March the firm had resolved to carry on, 
but owing to the heavy run upon them, through the registration 
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of two judge’s orders that were satisfied eight days previous to 
their publication, they were obliged to stop. It is said that since 


| 1000 tous of rails per week, were set agoing. 





March 31st they have carried on the works for the sake of the 
hands employed by them, with a resolution to add no further 
liabilities, a resolution which they have carried out. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—THE NEW WORKS ON TEESSIDE— 
TH NINE HOURS’ MOV+ MENT—RAILWAY EXTENSIONS IN CLEVE- 
LAND—THE MINES — PRICES 

THE iron trade in Cleveland and the North of England continues 

in a most satisfactory condition, At the weekly market at 

Middlesbrough, on Tuesday, there was a st'ong disposition to ad- 

vance the prices of pig iron. No makers will dispose of No. 3 for 

less than 47s. 6d. net cash, and for some well-known brands 48s. 
is asked, but I am not aware that this price has been obtained. 

Undoubtedly the market is very firm, and although the production 

of pig iron is so great, there is every reason to think that a slight 

advance may be got in the course of a few weeks. 

In the finisbed iron trade there is little new to speak of. Reail- 
makers are exceedingly busy on American contracts. All the 
other departments of the trade are in a healthy state. 

The new works in Cleveland are quickly getting into active 
operation. A few weeks ago a portion of the “ Britannia,” at 
Middlesbrough, which, when completed, are to turn out about 
Last week the West 
Marsh Ironworks, Middlesbrough, were started. Many of the new 
blast furnaces are approaching completion, and before the close of 
this year the make of pig and finished iron in the great district of 
Cleveland will be most materially increased. 

Again I have to refer to the nive bours’ movement. Last week 
I pvin‘ed out that the masters and wen in Neweastle-on-Tyne 
counected with the engineering establishments were at variance 
on the nine hours’ movement, The question has vow become one 
of the greatest importance. On Tuesday the masters, under 
the presidency of Sir William Armstrong, held a meeting 
at the Station Hotel, Newcastle, and psssed the following rm solu- 
tien :—"* That united opposition he given to the strike wich bas 
commenced.” On the other hand tue men are holiing delevate 
meetings, and are determined to stand out for ‘he aioption of the 
nine hours. At many of the works the notices of the meu will 
termivate this week, and it is calculated that shortly after that 
time, if the question is not settled, there will be «bout 12.0.0 mon 
out of employmentin Newcastle. It is a great pity that the em- 
ployers and ewployed have not, up to the present timer, resolved 
upon some method of settling the differences of opinion between 
them beter than a strike. To me it appears that «n aritrator 
such as Mr. Thomas Hughes, M.P., would te able ina few weeks 
to draw up such a report on the matter iu dispute as would sati-fy 
both masiers and men, and there need nut be a stoppage of the 
works for a single day. I do hope hefure the notices of all the 
men expire that an agreement will be come to which will result in 
the question being referred to arbitration. 

Tue prospectus of the Whitby, Redcar, and Middlesbrough 
Union Railway is now before the public, and is being well received. 
The making of this railway will be a great boon to the Cleveland 
district, and will form a large portion of a coast line for the 
north. 

The mines—ironstone, coal, and lead—are working well and the 
yield is very large. There has been some talk of the probability of 
some of the iroustone miners striking for an advance of wages, but 
for the present I think the matter has subsided Coal is in great 
demand, both for manufacturing purposes at bome and for ship- 
ment. Best cokes are difficult to get. 

The prices of pig iron are as follows :—Pig iron, No. 1, 5ls.; 
No, 2, 49s. 6d.; No. 3, 47s.; and No. 4, 46s, The prices of manu- 
factured iron are as follows:—Common bars, £6 12s. 6d. to 
£6 15s.; bent or cable iron, £7 2-. 6d. to £7 53; best best, 
£8 2s. 6d. to £8 5s.; ship plates, £7 15s. to £7 17s. 6d; boiler 
ditto, £8 10a to £8 12s. 6d.; angle iron, £7 to £7 2s. 6d.; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d, to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7; puddled bars, £4 10s, to £4 15s. 
Oa wagons at works four months’ bill, or cash less 24 per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE GLASGOW PIG IRON MARKET—THE MALLEABLE IRON TRADE 
—THE WAGtS DISPUTE-THE COAL TRADE—SHIPBUILDING ON 
THE CLYDE—THE DuNDEE HarBovR WoRKS—STREET TRAM- 
Ways IN EpINBURGH—LRIAL UF A NEW STEAM OMNIBUS. 

THE Glasgow pig iron market continues firm at the advanced 
r:tes. and so long as the shipments go on with the activity mwani- 
fested during the past few weeks prices are not likely to fall. 
Warrants are now quoted at 57s. cash, and 57s. 4d. one month. 
No. 1, g.m.b., 57s, 3d.; No. 3, 56s. 9d. The pig iron trade seems 
to be in a most healthy condition, the present high prices being 
due, not to any over-speculation, but mainly to a legitimate de- 
mand for the article. There is a continued steady withd:awal of 
iron from the stores, and warrants in circulation are in consequence 
being reduced. 

The makers of malleable iron continue very busy, especially in 
plates and all other sections of iron required in shipbuilding, but 
there is no change in prices to report. Common bars are in de- 
mand at from £7 15s. to £8 per ton. Angle iron is quoted at 
£8 5s. to £8 10s.; ship and boiler plates being £9 5s. to £9 10s. 
Railway chairs are in demand at from £4 5s, to £4 1Us., aud pipes 
at £4 15s. to £6 per ton. 

The question with regard to wages in the malleable iron trade 
still remains unsettled. The men have had several meetings, and 
have again conferred with the employers, but no result of a satis- 
factury or peaceful nature has been arrived at. The general 
opinion among the workwen seems tu 'e that the advance of 4. 
per ton for taking the iron to tue hammer should be insisted on, 
and at Motherwell it was resolved at a weeting that unless the ad- 
vance from 2d to 4d. were conceded the usual notice to the 
employers should be given. 

The coal trade is much busier than might have been expected, 
and a number of new pits are being sunk in the neighbourhood of 
Airdrie, while along the route of the new line between Coatbridge 
and Glasgow several excellent seaius have been struck, and two 
or three pits are already in operation. 

There is unabated activity in the shipbuilding yards. nearly 
every one of them being full of orders, and new contracts are 
being entered into almost every day. Messrs. Wingate aud Co. 
bave no fewer than tweuty-oue vessels on hand at present, inc!ud- 
ing six dredgers for various parts of the worl, and a Transatlantic 
screw steamer of 2000 tons, so that their building-yard and engine 
works, which have recently been largely extended, are likely to 
be well employed for some time to come. Messrs. Siuwms and 
Co. have just contracted for three large iron screw steamers, one 
of which is for the British India Steam Navigation Company, and 
the other two for the South Wales Atlantic Steam Company, and 
they are consequently employing a large number of additional 
hands The past week has been marked by au unusually large 
number of leunches, the principal of which were « P. and O. 
steamer of 3741 tons, by Mes-rs. Laird avd Co., 600-horse power ; 
and one of 2789 tons and 600-horse power by Messrs. John Elder 
and Co. . 

On Monday Mr. Harrison, C.E., met with the Works Con- 
mitte of the Dundee Harbour Trust, in reference co the proposed 
extensions and alteratiuns of the harbour. There were tweuty- 
four members of the board present. The plans of the proposed 
new graving dock and of the extension of Victoria Dock were laid 
on the table and examived. Mr. Harrison stated as his opinion 
that in works of auch magnitude it would, on the whole, be ad- 
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vantageous to let them to a contractor rather than that the 
trustees should execute them themselves. He was also of opinion 
that the two divisions of the work should be included in one con- 
tract, and this view seemed to be adopted generally by the 
trustees. He thought that the time during which the water 
would be excluded trom Victoria Dock, pending the progress of 
the works, would not exceed from eighteen to twenty-one months, 
provided, by previous arrangement, the stones could be brought 
forward ready to be laid before the water was 80 excluded. He 
was also of opinion that, under an energetic contractor, the whole 
works might be finished in about two and a-half years from the 
date of commencement. He approved of the west wall of Victoria 
Dock being taken down and rebuilt to the same depth as the north 
wall 


Another step in the direction of improved street traffic was put 
upon its trial upon Saturday, Nairn’s patent steam omnibus, 
which was illustrated some months ago in THE ENGINEER, made 
a trial run on that day from Edinburgh to Portobello. The Lord 
Provost and other local dignitaries were in the omnibus. The 
journey from Waterloo-place to Portobello was performed in 
twenty-eight minutes, and in returning the time occupied was 
about half an hour. No hitch occurred to mar the success of the 
trip. It is said that the owner of the omnibus intends running it 
daily between Edinburgh and Portobello as soon as the city cor- 
poration shall have granted the statutory permission, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: The position of the ironmasters expected to be more 
commanding next quarter day: A large degree of improvement 
taken place since last quarterly meetings: The demand for all de- 
scriptions purely consumptive: No stocks reported in any quarter: 
United States demand larger than experienced for some year's 
past: Increased inquiries from the South and British America: 
Prospects in regard tv the Russian demand: Continental require- 
ments— THE HOME TRADE: Reports from the works move en- 
couraging—THE TIN PLATE TRADE—THE STEAM AND HOUSE COAL 
TRADES—THE WAGES MOVEMENT: The coal workers’ demands: 
The movement of the colliery proprietors: Disparity in prices paid 
for cutting coal—THE PROPOSED COLLIERS’ ACCIDENT FUND. 


THERE is at present every probability that the position of the iron- 
masters will be considerably more commanding when the next 
quarter day arrives than it was when the last tt meetings 
were held. It will beseen that a large degree of improvement has 
taken place in the iron trade in all the principal centres, and 
makers will necessarily be much less subjected to the “* banter ” of 
buyers than they were two monthsago. The state of the tradeisas 
sound and healthy as can well be desired, and each week it is gain- 
ing in activity. Not for some time has the demand for all descrip- 
tions ot finished iron been so purely consumptive, and at the same 
time so stimulated by the increasing requirements of the day. 
There are no stocks of any moment reported in any quarter, and 
itis clear that if the affairs of the civilised world remain peace- 
ful, inquiries for manufactured iron must continue to increase, 
during the summer months at least. 

It may safely be said that such a large demand for the products 
of the establishments of this district on account of the United 
States, as is at present experienced, has not been known for 
several years past. The clearances to New York, in particular, 
are assuming unusual dimensions, while contracts are still coming 
in freely from that direction, and vessels of very large tonnage 
are entering the local ports to carry off the materials as they are 
sent down from the works with all possible expedition. The 
inquiry from the South, and from the Northern States, continues 
to increase also, and, as was expected, British America is beginning 
to be no unimportant customer. All this is very encouraging, for 
supposing that the requirements of the New World attained even 
the magnitude of those of last year, and no more, the state of the 
trade, under present circumstances, would have been nothing to 
boast of now. Our Transatlantic cousins were expected to be 
large purchasers this year, but it can scarcely be said that the 
most sanguine anticipations of two months ago equalled the 
extent to which they have forwarded specifications. Therefore it 
may be observed with some satisfaction that although Welsh 
manufacturers have been disappointed in some respects, they are 
likely to be fully compensated in others, for such miscalculations 
as they have made. 

The absence of Russian contracts is being made up to an ap- 
preciable extent by the rapidity with which trade with America is 
developed, and supposing that Muscovite purchasers may yet be- 
come important customers in our markets before the season is 
over, the prospects of the trade are decidedly encouraging. And 
that such might be the case is by no means improbable just now, 
for the inquiries which have lately been made on Russian account 
have revived makers’ expectations to some extent in respect of 
their connections with that important country, and they still, 
with reason, cling tothe belief that they will yet have to execute 
large contracts to be cleared to the Baltic ports before the return 
of winter closes them. The inquiries from other parts of the 
Continent continue to increase in importance, and the prospects 
being now more hopeful in regard to the suppression of the in- 
surgents in Paris, it is probable that specifications will arrive 
from France before long. 

The reports from the works in reference to the home trade are 
still more encouraging. The steel and iron rail contracts enhance 
operations considerably, and bars, plates, and other descriptions 
command an increasing sale. A slight advance is obtainable in 
prices, and the conviction is growing that a higher scale of quota- 
tions will be established before long. Contracts for rails for any 
considerable quantities and early delivery cannot now be placed 
under 5s, to 7s. 6d. per ton advance upon the quotations of two 
months ago, 

There is satisfactory progress being made in the tin-plate trade, 
the demand for tin-plates improving rather than otherwise, and 
prices are a turn in favour of makers. 

The demand for steam coal is increasing on account of all the 
principal foreign markets, but unfortunately there is no improve- 
ment to be reported in prices. What may be the result of in- 
creased inquiries from France is quite uncertain at present, but it 
is hoped that steam coal proprietors will, ere long, be in a position 
to know. The purchases of house coal in the Irish and West’ of 
England markets are about the same as for some weeks past. 

More interest and anxiety is felt in regard to the wages move- 
ment in the district as the end of the month approaches. Further 
meetings have been held by the men, at which it is satisfactory 
to be able to report that the discussions have been more moderate 
than those held some time ago. The advance generally talked 
about, however, is 10 per cent. upon the present scale, but there 
is reason to believe that an advance of 5 per cent. would be 
accepted for a time at least. A resolution passed at a meeting 
of delegates, representing some 18,000 men, was to the effect that 
each collier should be requested to send two men from amongst 
them to ask their masters for 10 per cent. rise where the last reduc- 
tion was carried out, and for 5 per cent. where it was not. The 
replies of the masters were to be duly communicated to the body 
of them, and where the 10 per cent. was refused all the colliers of 
that particular colliery were to decide amongst themselves what 
course to adopt at the expiration of their notices; and a further 
meeting of delegates were to decide upon the best course to be 
taken by all the men together. There seems to be a growing dis- | 
position to meet the question in a fair way, and if there is no out- 
side attempt made to bias the minds of the men in favour of a, 
strike, there is little doubt but that a satisfactory solution of the 
difficulty will be come to. The steam coal colliery proprietors 
have held a meeting to ider their position in regard to the 
movement, the determination of which there is no mistaking, and a 
long discussion was entered into as to the general aspect of the wages 








question. Especial attention was directed to the great — 
which exists in the prices paid for cutting coal at the ordin 
collieries and the pits connected with the ironworks. The dif- 
ference varies from 9d. to 1s. 3d., and in some cases to 1s. 6d. per 
ton, which is a most serious drawback to the ordinary colliery pro- 
prieters, the ironmaster paying much less for the manual labour 
than hedoes. The reasons advanced for the lower scale of pay- 
ment prevailing at the ironworks is, that more regular employment 
is there afforded to the men, because a portion of the output of 
coal is cossumed at the ironworks. But when this is examined 
closely it will be seen that it forms no adequate ground for any 
such disproportion as now exists, and the ordinary colliery pro- 
prietors have a right to call upon the men to have a re-arrange- 
ment of the whole wages scale before they can fairly demand suy 
advance of them. Even if the promised rise of 5 per cent. be 
given by the ironmasters, there would still be a serious difference 
between the relative prices paid, and until this is adjusted the coal- 
masters proper will be subjected to an unfair competition which 
reduces their profits, and places them fin a position of great dis- 
advantage as compared with their neighbours. It is not the first 
time that this important point has been raised, and it is to be 
hoped that it will now receive the fullest consideration both by 
masters and men in arranging the scale of wages to be paid here- 
after. 

The committee appointed some time ago by the Cardiff Cham- 
ber of Commerce to take steps towards the formation of a Col- 
liers’ Accilent Fund, the same to be made compulsory by law, 
have not, so far, it would appear, met with the desired success, 
Many of the suggestions ot the Cardiff Chamber have been 
thought worthy of the approval of the colliers, but some of the 
employers fear very much whether any compulsory legislation in 
the direction suggested would be practicable to obtain the object 
sought. Others there are who do not apprehend the possibility 
of their collieries blowing up, and therefore do not see why they 
should contribute to a fund out of which they were likely to get 
no benefit. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

STATE OF TRADE AT SHEFFIELD—NorTH OF ENGLAND INDUs- 
TRIAL Iron CoMPANY - TRADE AT THE HARTLEPOOLS—PRODUC- 
TION OF PIG IN CLEVELAND—GREAT SHEFFIELD INDUSTRIAL 
CoMPANIES—PRESTON AND SOUTHPORT RAILWAY —THE COLLIERY 
Owners’ ASSOCIATION RAILWAY—RAIL SHIPMENTS FROM THE 
TyNe—STRIKES AND THE NorRTH-EASTERN KAILWAY—RIVER 
TyNE COMMISSIONERS --PARKGATE IRON CoMPANY—MERSEY 
Docks anD HarsBourR Boakb REVENUE OF THE NOoRTH- 
EasteRN RaILwAY—THE DERBYSHIRE COAL TRADE—STATE OF 
TRADE IN YORKSHIRE —EFFECT OF LOW RAILWAY COAL RATES— 
Tue Tinto (s.s.)—‘THE West MarsH IRONWORKS—StTaTE OF 
TRADE IN WEsT YORKSHIRE—STRIKE AT NEWCASTLE—MEssrs. 
PALMER AND THE GUION LINE—LORD GALWAY AND COAL 
MINING — MIDLAND AND GLASGOW AND SOUTH-WESTERN 
RAILWAYS. 

THE heavy trades of Sheffield continue extremely prosperous, 
especially those devoting themselves to the production of railway 
plant. Some of the large producers of Bessemer steel rails have 
such considerable orders on hand that they will not be completed 
before the close of the year. ‘Ihe demand for steel generally is 
active. 

A second furnace of the North of Eagland Industrial Iron Com- 
pany at Carlton will be in operation shortly. 

There is no falling off at the Hartlepools in the shipments of 
iron rails, bowl chairs, and other railway matériel, principally on 
American account. Iron shipbuilding industry also continues 
actively employed at the Hartlepools. 

The monthly production of pig iron in the Cleveland district is 
now close upon 160,000 tons, or at the rate of 1,920,000 tons per 
annum. Time was when a production of 1,000,000 tons per annum 
was thought a marvellous result ; and time also was when Cleve- 
land produced no pig at all. 

Messrs. Sir John Brown and Co. (Limited), of Sheffield, have now 
extended their works for the production of Bessemer steel to an 
extent which will enable them to turn out 2000 tons per week. 
Mesers. Charles Cammell and Co, (Limited) continue to do a large 
trade in heavy plates, Bessemer steel rails, &c. 

The rejection of the Coalowners’ Association Railway scheme 
puts an end for the present to any measures for amalgamating 
the Manchester, Sheffield, and Lincolnshire and Great Eastern 
Railways. 

Large quantities of rails have been shipped from the Tyne Dock. 
These cargoes have gone principally, however, to the United 
States and the South of Europe; there is a falling off this season 
in the demand on Russian account. The Russian Government has 
been making great efforts of late years to develope Russian metal- 
lurgical industry, and this circumstance will account to some ex- 
tent, but probably not wholly, for the diminished exports of 
British railway iron to the empire of the Czars. Thus for this 
year the decline in the exports of our railway iron to Russia 
amounts to about 10,000 tons, taking the country generally. 

Should the strike which is threatened in the mechanical trades 
of Newcastle and Gateshead be protracted, the,traffic of the North- 
Eastern Railway must be somewhat affected. 

At the last meeting of the river Tyne Commissioners, the Dredg- 
ing and River Works Committee reported that the masonry of the 
north abutment of the new permanent bridge was completed up 
to 74ft. above low-water level. The concreting of the south 
abutment was filled up solid to the height of 74ft. above low 
water at spring tides, and the masonry was being proceeded with. 
Piling and staging for the south pier was in course of construction. 
The new channel north of the centre pier had been deepened, and 
the side of the pier protected by timber fendering. 

At the annual meeting on Tuesday of the shareholders in the 
Parkgate Iron Company, the report of the directors was adopted. 

The Mersey Docks and Harbour Board has again discussed the 
long debated river approaches works. What is known as plan E1 
is now in favour ; the outlay involved by the adoption of this plan 
is estimated at £143,500. 

In South Yorkshire the iron trade is still very active. The 
demand for steel-faced rails is observed to be increasing. Two 
thousand tons of these rails have been recently ordered for the 
Great Northern Railway. The Bessemer steel works are still very 
actively engaged upon rails, plates, tires, &c. 

A large amount of steam coal is being sent to Hull and Grimsby, 
and engine fuel is in fair request for Lancashire. 

The low rates at which the Great Northern and Midland Rail- 
way Companies have of late been working their coal traffic to 
London have affected to some extent the shipments of coal from 
Hull, Grimsby, and Goole. 

On Saturday Messrs. Bowdler, Chaffer, and “o. launched from 
their yard at Rensousiee an iron screw steamer of 1000 tons, built 
for Messrs. Strong, Reid, and Page, of Liverpool, and intended 
for their Mediterranean trade. The vessel, which has been named 
the Tinto, is a sister ship to the Winsloe, launched from the same 
yard about twelve months since. The Tinto is now being fitted 
with compound engines of 100-horse power by Messrs. Fawcett, 
Preston, and Co., of Liverpool.” 

Another industrial establishment has been commenced at 
Middlesbrough. It is to be known as the West Marsh Ironworks, 
and has been laid out upon approved principles by Mr. Hill, con- 
sulting engineer, of Redcar. 

The principal mechanical firms of West Yorkshire continue ex. 
tremely active. The Aireside Iron Compauy has nearly com- 
pleted a very large furnace at Hunslet. Messrs. Tyers, Middle- 
ton, and Co. are extending their working plant. 

A strike which bas arisen among the working engineers of New- 
castle and Gateshead for a reduction of theiz | hase of labour to 





ten hours per day threatens to become general. Altogether, about 
7000 men have given in notice of their intention to stand out for 
the reduction. A meeting of the employers was held on Tuesday, 
under the presidency of Sir W. G. Armstrong, when it was agreed 
that a united opposition should be given to the strike. 

Palmer’s Iron and Shipbuilding Company (Limited), of Jarrow, 
is preparing to build two screw steamers for the Guion line, 
running between Liverpool and New York. These steamers will 
be each 400ft. in length, and will be fitted with engines of 900-horse 
power nominal. 

Colliery works commenced recently near Hemsworth, on the 
estate of Lord Galway. are making considerable progress. 

The probable completion towards the close of next year of the 
Settle and Carlisle section of the Midland Railway will have the 
effect of reviving the question of an amalgamation between the 
Midland and the Glasgow and South-Western companies. 
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WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 
(Fron J. Berger Spence and Co.’s Circular.) 
Mancuester, May 22nd, 1871. 

Metals. -The metal market has been comparatively quiet, and the ouly 
noticeable animation connected with it continues to be in pig iron. The 
simple reason for this is, that the demand for the very best descriptions 
keeps in advance of the supply. There is a continuous demand for Bes- 
semer pig. Rails are in great request. Railway extension at home and 
abroad augurs well for rail iron prospects. America is now the most re- 
liable market for British rail makers. The tariff, if not reduced this ses- 
sion, is not likely to be raised. Yorkshire iron is very firm; makers are 
generally well sold forward ; Scotch pig is in demand at advanced prices, 
and a large business has been done. Shipments have been unpreceden- 
tedly large, in fact 10,064 tons more than the : orrespon:ting week of last 
year. This, probably, preinduced a few speculative orders. Prices for 
almost every description of finished iron rule very firm. The iron bought 
is being all consumed, and there is no appearance whatever of over- 
trading in the metal businesses. Healthiness and firmness are the cha- 
racteristics, and nothing is likely to arise to induce speculation, except 
the realisation of France at peace with herself, and then it is doubtful 
whether there would be any marked change for the better. Russia and 
India are rather falling off in demand for rails, &. The finished iron 
trade is very active. The trade of Birmingham with North Germany, 
Holland, and Denmark, is in a very healthy state. This is the busiest 
season of the year, however, and there are croakers who say the season is 
not so good as they nad cause to expect. Copper is rather brisker, and if 
holders would make only a slight deduction, it is likely that a large in- 
road upon their stocks would quickly result. Both sellers and buyers 
know the reason why. There have been changes in the value of tin : 
prices ought to be called nominal nutwithstanding. A few small sales of 
straits have been made as high as £127. There is an evident tendency in 
English to rise. Banca has been in demand, and is very scarce. Cornish 
smelters have reduced the standard—the rates, however, ure above the 
average for Fran Lead is pretty uniform, and spelter, as usual, almost 
torpid. Sellers hold firm at £17 i0s., but quotations, asa rule, are not 
at all reliable. Rolled zinc has advanced. Antimony keeps its high 
price, with now and then a shadow of fluctuation ; it has been in fair re- 
quest. Quicksilver is about £10. There have been large arrivals of gold. 
The value of bar silver has declined—price 60}. 

Soda.—Cream caustic very steady, at £12 to £12 10s.; white 60 per 
cent., at £13 5s. to £13 10s. Soda ash unchanged, at 2d. to 24d. Suda 
crystals inquired for, at £5 10s. to £5 15s. Bi-carbonate, £12 to £12 10s. 
Salt cake, £3 2s. 6d. Glauber salts, £3 2s. 6d. 

Nitrate of Soda.—No improvement at £15 to £15 5s. 

Potash..- Muriates : 80 per cent. a trifle easier at £9 28. 6d. to £9 5s, 
Potashes, old, 33s. 6d.; new, 34s. Pearl ashes, 38s. 6d. to 39s. Prus- 
age red, 2s. 2d. to 2s. 3d.; yellow, 1s. 2d. to 1s. 3d. Chlorate, Is. 2d. to 








ls. 3d. 

Saltpetre.—Improved. Foreign, £28 to £30; refined, £33 to £34. 

Alum.—£6 to £6 5s. for loose lump ; in export barrels, £7: ground, £7. 

Copper Salts.—Sulphate of copper, £23 to £24. 

Arsenic.—At £6 15s. to £7 5s. for fine powdered. 

Acids.—T: ic, dull, at 1s. 4d. to 1s. 44d.; oxalic, 9}d, to 10d.: sul 
phuric, £3 10s. to £3 15s.; carbolic, 1s. 1d. to Is. 2d. 

Pyrites.—Usual business. Spanish, 7d. to 8d. 

Manganese.—7s. to 90s. for 70 per cent. 

Iron Ore.— Hematite, 19s. to 20s. Oolitic, 6s. 9d. to 7s. Gd. 

fron.—* Ayresome ” Yorkshire pig iron firm.—No. 1, 51s. ; No. 2, 49s. ; 
No. 3, 47s. 6d.; No. 4 (foundry), 46s. 6d.; No. 4 (forge), 46s. 6d. net cash, 
or Is. extra four months. Scotch pig closes at 57s. to 57s. 3d. net cash. 
Welsh bars, £6 15s. to £6 17s. 6d. Staffordshire bars, £7 5s. to £8. Hoop 
iron, £8 10s. Gas tubes, 60 per cent. to 67} per cent. off list. Boiler 
tubes, 40 per cent. to 42} per cent. 

Copper.—A little improved. English tough ingot, £71 to £72. Chili 
bars, £64 to £65. 
PS eee or nominal. English ingot, £127 to £128. Straits, £126 to 
Tin-plates.—Coke, I.C., at 238. to 24s.; charcoal, I.C., 28s. to 30s. per 


xX. 
Spelter.—Unaltered and dull. Silesian: Special brands, £17 15s. 
£18. English, £18 to £18 10s. 





TUNNEL UNDER Boston Bay.—It is proposed to connect Boston 
and East Boston by a tunnel with two passages, each 21ft. in dia- 
meter, through which street carsas well as other vehicles and foot 
passengers would pass, The expense is estimated at 2,000,000 dols. 
The free ferries, now in use, are maintained at a cost of 
100,000 dols. per year. 

BeLGian MecaanicaL Inpustry.—Belgian mechanical firms 
have received some orders recently for locomotives and trucks. 
They cowplain, however, of German competition. Such houses 
as Sigl, of Vienna ; Borsig, of in ; and Stronsberg, of Hanover, 
— doing a good deal for Russian, Hungarian, and Turkish 

ways. 
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The report of the British Association for last year has | ample rewards ; (2) pradent direction; and (3) united 
THE ROYAL Se 8 SOLENTIFIC just been published, and in that volume we find some | labours. In sliniors (1) select for study; (2) 
, curious facts bearing on the report of this Science Commis- | proper books; & suitable teachers. The places must have 
No. IV. sion, At page 68 a communication was made to section B | four requisites—(1) convenient buildings ; (2) answerable 
WE shall with this article conclude the task which we | (Chemistry) by Professor Williamson, F.R.S., conveying | endowments; (3) certain privileges; (4) laws of discipline; 


have felt it our duty to undertake as to the report of this 
Commission, in reference to the School of Mines. 

Our undertaking, which was to lay some words of sober 
and unbiassed truth before the readers of THe ENGINEER, 
amongst whom are many with a justly acknowledged 
influepce—both in and out of Parliament—upon questions 
of technical education, will have been fulfilled, not without 
a threefold unwillingness on our own part; we are unable to 
afford the space that the adequate treatment of so widely 
connected a subject would need; it is unpleasant to have 
to say hard things of the intents and acts of a body of 
commissioners amongst whom are some to whom as men of 
science we render all honour; and lastly, because we feel 
tolerably certain that nothing that we ourselves or others, 
however competent to form correct opinions, can adduce 
is likely to arrest the continually swelling tide of ander- 
working influence, for years now kept for ever actively 
pen | upon the prejudices, the class and personal inte- 
rests, the ignorances, or the lethargic indifference of those 
in political power, and which seems likely to sweep, as into 
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the resolution passed by three sections in identical terms, 
deprecating the establishment by Government of any new | present arts and sciences ; (2) inquirers after new ones. 

school of applied science until the Royal Commission, | That is to say, Bacon means that under one roof should 
then only in posse, had had its say. The drift of the reso- | be found, collections of all objects, natural and artificial ; 
lution was against the then recently projected Indian | libraries handing down all acquired knowledge; laboratories 
Engineering College. but its terms indicate that its ac- | of all sorts for the extension of the boundaries of human 
tuating motive was the fear that this college scheme might | knowledge and power by experiment, for which both the 
conflict with the accomplishment of Mr. Cole and the | “collections” and the libraries have to be brought into use, 
Royal Commissioners’ prior born bantling of 1868, referred | And that to wield to purpose all their apparatus, and make 
to in our last article—* The hereafter to be called School of | it bear fruit in what he declares to be the just end of all 
Science” to be founded on the ruins of the School of Mines. | knowledge, “ The glory of God, and the alleviation of man’s 
It is not less curious to find, at pp. 123-128, an elaborate | estate,” a double staff of learned or professorial men must 
communication from Mr. P. L. Sclater, “On Principles to | occupy and have for their functions—(1) as “light- 
be observed in the Establishment of a National Museum | bearers,” the uttering and showing forth, to all who have 
of Natural History,” in which all the particulars of the | ears to hear, the already discovered truths of knowledge, 
transport of the British Museum collections to Brompton | i.e., of science and of learning ; (2) as “light-producers,” 
are discussed. In this the ingenious author admits | the ccntinual questioning of nature by experiment—so as 
that there are three classes for whose uses great natural | to extract from her her yet undiscovered secrets, which, in 
history collections are intended—the public at large, | relation to all truths yet known by man, Bacon justly de- 


| and the teachers must be of two sorts—({1) readers in the 





the scientific student, and “the -officers of the institution | clares to be infinite, in extent and in hidden power. 
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one chaotic vortex at South Kensington, every public col- 
lection, every — educational establishment, every self- 
dependent and untrammelled effort, to improve technical 
knowledge. 

Even as we write questions are being asked in the House 
of Lords (see a recent number of the Zimes) as to why the 
building operations are not yet begun upon the vacant piece 
of ground which the year before last Parliament was at length 
and in an unfortunate moment, coerced or induced te buy 
from the Commissioners of 1852 (i.e., Messrs. Cole and Co.), 
at acost of £150,000, in order that the treasures of the 
British Museum might be despoiled, separated, and carted 
off there for the further aggrandisement of South Ken- 
sington. 

The break-up of the British Museum is probably already 
a foregone conclusion, just as the “ scientific commisioners’” 
advice to destroy the School of Mines appears assuredly 
to be so—the echo of Mr. Coles’ project of 1868, described 
in our last article—and it would seem as if nothing short 
of the not-to-be-hoped-for expression by the present House 
of Commons of its stern disapproval of both plots can stay 
the event of either. Probably it is so. Nevertheless, we 
shall leave on record our protest against what should not 
be done, and in the sketch we are now completing, shall 
hint what ought to be done; and if without effect upon 
events, which we expect, at least it will be done with the 
conviction that Nemesis will follow in the track of deeds 
thus done without singleness of eye, though unhappily her 
shafts will strike less surely the evil-doers than the pro- 
gress of our nation itself in its coming generations. 

Long before the time when “the Battle of Dork- 
ing” is to come off—but not before South Keasing- 
ton shall have become, to the eyes of all men, the 
plethoric, unwieldy, and useless gathering together of 
incongruities, which to all reflective and informed men 
it is already; when a new monarch probably, and a 
new generation of governing men shall have arisen, and 
shall have become awakened to our then true position in 
the race of nations—will it be at last realised, that the 
best directed labour of the next twenty years shall scarcely 
suffice to wndo the mischief that the past twenty of science 
and art jobbing has effected, and is year by year enlarging. 
It may now all appear the sunshine, of what to the 
vulgar “Philistine” is made to pass for the splendour of suc- 
cess ; but a day will assuredly come when allt that Brompton 
has done, even from 1852, when first she began privately 
to job with what was really public moneys, will o called 
to account, and when, with the old note, she will call upon 
Science and Art to testify how she has prophesied in their 
name, and in their name done many wonderful works; but 
when Science and Art, with the veil taken from their eyes, 
and self-seeking cowardice from their hearts, shall reply, 
“ Depart; I never knew you.” 
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whose business it is to amass and arrange the collections. “Collections” alone of natural history (in which Bacon 
He also admits that there is a popular — shared | included chemistry, optics, &c.), however vast or well-dis- 
by a good many members of Parliament, in favour of the | played, without the teacher, which should be their accom- 
rior rights of the first and vastly largest class; but Mr. | paniment, he saw were to the gazers who pass in procession 
later is above such vulgar notions, and boldly declares from the outer world of little more real use than the 
that this building yet to arise at Brompton; “ought, in | symmetric and coloured patterns of a kaleidoscope. He 
his opinion, primarily to be constructed for the accommo- | does not include in his idea of this academy mere scholar- 
dation of the third of these classes,” i.¢., for that of the | ship, or fine arts—the former, because Bacon clearly saw 
officers. Bravo, Mr. Sclater, you are a true and thorough- | the emptiness of much that the learned men—“ scholars ” 
going disciple of the Colean Academus. One part of this | of his day—prized. The latter, because he equally clearly 
communication is worthy of attention; Mr. Sclater admits | recognised that fine arts are emotional rather than scientitic, 
that when all is done, all the natural history heaped up at | and where their methods rest on science are at most but 
Brompton, in new buildings specially for the accom-| remote applications of it, and that their influence upon 
modation of the officers, they yet cannot get on without a | “ the alleviation of man’s estate” is problematical. It was 
library, and so part of his scheme is the establishment of a | reserved for a wisdom far beyond Bacon’s—for that of 
great Natural History Library there, asa necessary adjunct | Brompton—to discover that “ science and art” are but one 
to the collections. -We wholly agree in the consequenti- | “department.” 
ality; move the collections of the British Museum to} This noble and pregnant idea of many great minds, first 
Brompton—and you had best move the national library | grandly and particularly formularised by Bacon, the world 
also—and no doubt the splitting that up, through the | has never yet seen carried out in its completeness. Huge 
steady action of the Brompton machinery, is but a matter | museums have been formed, huge libraries collected all 
of time, as things go now-a-days, with what pretends to be | over Europe, but separate and apart in every sense, and 
a Government in England. each of these of the very minimum of practicable utility. 
The noblest ideal that has ever been formed by the mind | The former little more than “shows” for an ignorant 
of man for a public institution devoted to the dissemina- | occasional multitude, the latter too often and_ chiefly 
tion and to the discovery of scientific truth, was one in| warrens for the musty scholar or the idler; both divorced 
which should be found united, and adequately supported | from the energising presence and presidency of a college,so to 
and ordered, all the objects of nature, ze., all natural | say,ofmen to use them in relation to each other, for the diffu- 
history in its widest sense, animate and inanimate, with | sion and for the advancement of learning. The nearest 
their uses and adaptations; libraries in which all past | attempt that has ever been made to realise Bacon’s concep- 
records of human progress in all knowledge should be | tion was, until lately, to be found in the Jardin des Plantes 
found ; workshops and apparatus, or, as we please now | of Paris. Founded originally in earlier ages by the zeal 
to call them, laboratories of all sorts, for every form of ex-| and insight of two private men, it gradually expanded 
perimentation, and a corps of fairly endowed and eminent | under the fostering wisdom of successive French states- 
men of knowledge, whose double functions should be those | men and monarchs into a grand aggregation of natural his- 
of teachers of known scientific truth, and of discoverersof the | tory collections—in the widest sense of these terms— 
yet unknown; the whole free as air to all who wished to learn, | embracing geology, mineralogy, comparative anatomy, and 
and would do soconformably to the necessary ordering of so | zoology, and much besides, with zoological and botanical 
grand an institution. Such “Academies” were the out-| gardens, and superadded upon all these, a competent staff 
come of the thoughts of the greatest minds of medizval | of professors with all the needful appliances for making 
Italy, and were sagely attempted in those of Florence, | those vast collections useful and instructive as well as 
adua, and Bologna. They were in the thoughts and | amusing, and both helps and spurs, stimuli et auvilia to 
hearts of all the great single workers, who in Germany | both student and professor in still further efforts to ad- 
and France, like our own John Hunter, spent their lives| vance the boundaries between the known and the un- 
in perfecting collections that cause their names to live ever- | known. But even the Jardin des Plantes was but a very 
more; and they formed the far off vision of the sagacity and | imperfect reflection of Bacon’s picture in many ways that 
insight of our own Francis Bacon. In the seventh chapter | we cannot here dilate upon, and in having within its 
of his t work, the De Augmentis Scientiarum, in which | precincts no great library of reference ; small special 
he elaborates into system all that in his judgment he de- | libraries it possessed (possibly still possesses), but the 
clares can be done to promote human knowledge and | great libraries of Paris are remote. Now in our own 
power; and in his vision of the New Atlantis he enlarges | British Museum there exists, almost ready to our hands, 
on “The public means that should be provided for pro- | the means of more fully realising the grand conception of 
moting learning.” These he says should be in general: (1) | Bacon than has ever yet been presented to the world. 
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The British Museum, like almost every other, began in 
individual effort. Sir Hans Sloane bequeathed the natural 
history and other collections of his life to the nation, and 
in 1753, by his death, they became public property. 
Space fails us to trace its early history—nor is it neces- 
sary. Between 1806 and 1816, or in ten years, grants 
were voted to it by Parliameat amounting to £78,000, in- 
cluding £35,000 for the Elgin marbles—a creditable ex- 
ample of the acts of our grandfathers at a time when 
involved in the life or death struggle of the Napoleonic 
wars. At present, and for some years past, more than the 
above large sum has been allocated to it annually; and, 
with a plethora of money, and a very imperfect system of 
control, the collections of all sorts have swollen to a pro- 
digious, and as the buildings of the Museum at present 
stand, an unwieldy, magnitude; and there can be little 
doubt but that vast sums have been comparatively wasted in 
accumulating masses of duplicates, or of objects of inferior 
excellence or importance. Still, there it stands, the largest 
and grandest, us well as costliest, accumulation of objects 
for the enlightenmeut of mankind that the world has ever 
seen; though with its light in a great degree hidden under 
a bushel fur want of space. 

Ou the motion of Mr. Hawes, a Committee of the House 
of Commons was,appointed as far back as 1835—36 to con- 
sider the state of the Museum, but reported nothing of 
import; and in 1848-49 a Royal Commission, with Lord 
Ellesmere as chairman, was appointed, with the like 
objects. Much evidence was taken by it, embracing 
estimates for clearing the square of ground around the 
Museum embraced by Charlotte- street,and Bedford-square, 
Montague-place, and Montague-street (see our map), of 
all buildings and occupants, and adding the ground to the 
Museum for the purpose of extending its accommodation. 
The total cost of this at that date was reckoned at 
£225,000, and there is no reason to suppose that it would 
materially exceed that now. To Mr. Panizzi the Museum 
and the nation is indebted for thenoble reading-room, whose 
cost (only £150,000) was well laid out. Many other 
great improvements were also made or proposed by Mr. 
Panizzi; but, though desiring to respect his memory, it 
must be said that he was narrow in his views, was a 
scholar whose heart was chiefly in the library, and who 
had no sympathy with science, of which he knew nothing. 
So hostile was he to the Museum ever becoming anything 
beyond a sort of grand sarcophagus, full of all sorts of 
dead and unspeaking collections, that we have heard on 
good authority he would not even permit the keeper of the 
miuerals to use the blow-pipe in deciding upon mineral 
characters, and he it was, we believe, who first suggested 
as a meaus for making more room, to remove somewhere 
else the whole natural history collections, some impetus 
towards which it is said was subsequently given through 
the great desire of Professor Owen, the keeper of those 
collections, to emancipate himself at any cost from the 
narrow interference of “ librarians” and others, who neither 
understood the real uses of museums nor wished to be dis- 
turbed in their learned leisure by those who did. If the 
reader will now turn to our map, he will see—reduced from 
the ordnance survey—the existing buildings of the museum 
shown in black, and the whole of the surrounding ground 
in its actual possession left white. The spaces to the W., N., 
and E., surrounding this, are occupied by the 
buildings or rears of about sixty in all, private houses, 
with a few shops in Charlotte and Great Russell-streets, 
and these constitute the property which, in 1849, was 
valued at £225,000 for compulsory clearance. The actual 
buildings of those three ranges are shaded darkly, the 
rears of the houses lighter. 

Now in any view of the matter we urge that these spaces 
ought without loss of time to be cleared, because, all else 
apart, were a conflagration once established, either to the 
S.W. or N.E. of the museum, in those houses, and be 
favoured by a good strong wind in either of the above 
directions, the safety of the museum would be perilously 
jeopardised, notwithstanding all our steam fire-engines and 
other appliances. 

We have mapped the streets and squares around the 
museum, down to New Oxford-street, for the purpose of 
realising to the eye of every man who knows London, the 
unequalled centrality of its position, and the great open- 
ness of the site with Bedford-square and Russell-square 
at either side. 

Now, to be brief, what we affirm should be done is to 
make the British Museum a grand central teaching in- 
stitution, instead of a mere dry and voiceless repository— 
an institution that is, teaching not alone through the power 
to gaze through glass at its multifarious collections, but by 
the mouths of a college—so to say—of professors at- 
tached to it, and engaged also in original researches, Realise 
here Bacon’s idea, and these collections will at once assume 
a position which, as compared to their present one, will be 
like the restoration to life of a cold and moveiess corpse. 

With Bacon’s idea, modified, of course, to fit our age 
before us, we are not prepared to sanction the splitting-up 
of the Museum collections at all, but instead to keep them 
all together with their grand library in the midst ; 
and to take “ample scope and range enough” around, todis- 
play them all in the best manner, both for the public (per- 
haps mere gazer) and for the freest and easiest access of the 
student, Let the institution, as a whole, embrace both 
learning, as we now use the term, and science, but let it 
keep clear of fine art, or fine art applications, for which 
fitting homes exist or will exist pts: sem The total area 
at present occupied by the buildings and surrounding strip 
of ground of the Museum is in or about 40,490 square yards, 
The area of the surrounding premises back to Montague- 
place is 29,000 square yards, so that these alone would 
increase the ground area of the Museum by nearly three- 
fourths of its present area, making it, in fact, 695,000 
square yards in round numbers, ‘That area, we believe, 
would be more than enough upon which to deploy all the 
existing collections, now huddled into sheds and cellars, and 
otherwise invisibly piled away; but if more be declared 
necessary at some future age, the whole space shaded in 

our map, and covering more than 24,000 square 


yards back to Keppel-street, may be added, and at no such 





cost as ought to deter any wise and far-seeing English 
statesman. However, there is no present need of this, for 
we are confident that the three darkly shaded areas are 
ample for the direct needs of the Museum collections, and 
for the additional buildings that would be required to 
carry out our project of making the Museum in future a 
great teaching institution. 

To this ground, then, we propose to move the School of 
Mines, and, by preference, to place (probably at the 
Charlotte-street side) its buildings so as to be in direct pro- 
pinquity to the grand galleries of mineralogy, of palzeon- 
tology, of osteology, and of natural history generally of 
the Museum, so that these should become serviceable 
to the students of the school, and to the officers, &c. of the 
Geological Survey, as well as to the mere gazing public. 
Except the collections of Petersburg and Vienna, there is 
no such mineralogical collection in the world as that of 
the British Museum has become. Is there common sense 
in its being in locked cases for the idle gazer alone, and 
all but useless to those students and men of science 
whose primary possession it assuredly ought to be con- 
sidered. 

Here, then, provide your new buildings for the School 
of Mines, the Geological Survey, and the Mining Records 
and Statistics—and with all the laboratories and lecture- 
rooms they can want. Nor let biology be neglected, let 
laboratories for animal and vegetable experiments be 
formed, and have their propinquity also to the natural 
history collections; but their place is more remote from 
the School of Mines, And, lastly, as chemistry as it 
ought to be pursued at the School of Mines laboratories, 
should have a special bent, as we have already expressed; 
so let there be established, here upon this ground, a 
great metropolitan school for pure chemistry and pure 
physics, after the recent German model, and give 
these all the apparatus and buildings that a Regnault 
or a Jamin, a Helmholz or a Bunsen could desire. As to 
the supreme control and management of this new and 
living, in place of the present corpse-like, Museum we shall 
say nothing, for lackJof space, further than to affirm that 
more has been alleged against Government by trustees as 
at present than bears investigation, and that with a real 
Miuister of education, and a once for all thoroughly-under- 
stood programme, management would present no real diffi- 
culties. 

But the money,—where are the vast sums necessary to 
come from? This, the old cuckoo cry, we think we hear 
already, and hear in our lavish and wasteful nation! As 
to the purchase of the ground, about £225,000 will pro- 
bably effect it. The piece of ground bought by the nation 
in 1868 from the Commissioners of the 1851 Exhibition, 
z. é., bought and paid for by the nation, which iu reality 
already was the owner in all equity and common sense, 
cost £150,000. Itis affirmed both by vendors and buyers, 
i.¢., by Mr. Cole and the Ministry, to be worth double the 
money. Well, then, sell it at once for building ground, 
it will be an immense boon to have got rid even of that 
much area for future Brompton jobbery, and you have 
£300,060 availableagainst the £225,000 required, besides the 
value of the vacated sites of the School of Mines in Jermyn- 
street, and the Chemical Laboratory in Oxford-street. For 
the rest, add £20,000 a-year to the present grants to the 
British Museum, and look sharp after the future making 
of useless purchases and bad bargains, and there will be 
fur more than enough funds for not only the institutions we 
have sketched, but for several others which we think 
should congregate round the British Museum, such as that 
for the evening lectures to working men, which might fitly 
hinge on to the Great Central Chemical and Physical 
Laboratories. Some few of the collections now in the 
Museum might with advantage, we think, be moved else- 
where. The whole botanical collection would be best at 
Kew, where an experimental garden, with hothouses, &c., 
for research, and for the im provement of scientific garden- 
ing, ought to be established. Nothing of the sort exists 
now in England; there did ounce in the Horticultural 
Society, but let it not be forgotten that we owe to Brompton 
the practical destruction of that society, when it got its 
gardens at Chiswick abolished, vice the virtuous and 
genteel Cremorne created in the so-called Horticultural 
Gardens at South Kensington. The late Professor 
Lindley’s prompt resignation is the best proof of what 
we affirm. 

The future réle of South Kensington will, it is to be 
hoped, come to be limited at last, to what is its only con- 
ceivable rational one—that of the metropolitan school of 
all that relates to the application of fine art to manufactures. 

We write with some hesitation and reserve on thefollow- 
ing point, but it seems to us that perhaps a considerable por- 
tion, if not the whole, of the marbles of the Museum, as well 
as theprints and the collection of music, might find their 
best locality at South Kensington. There is, however, an 
archeological and historical side to sculpture, as well as an 
esthetic one, and so we are not sure that the marbles are 
not best as they are. As to the prints, we really see no 
use in their being shut up in volumes and glass cases, 
visible to none but a few artists or men of leisure with 
“orders” for the print-room. 

Engraving is on the frontier between fine art and “the 
arts,” and it would be much better to display nearly all 
these prints upon the walls of galleries at South Ken- 
sington. Let South Kensington have its chemical and 
other laboratories, too, and in the big five-story building it 
has prepared in anticipation of the sack of Jermyn-street; 
and in these'profess if you will all that relates to fine art in 
application to manufacture, as seen by the chemist, not 
mark us, manufacturing art, as applied to manufactures— 
for that belongs duowhene 40 the regenerated School of 
Mines, and to the great central laboratories of the British 
Museum and elsewhere; and we apprehend, stripped thus 
of ambiguity, the function of laboratories at Brompton 
must prove but a narrow one. But there stands the 
Brompton laboratory, or at least the empty shell, at 
this moment suspended as to progress, a huge mass, of 
some 7O0ft. or 80ft. in height; and by its great altitude 
most inconvenient for its professed purposes, viz.,a great 
laboratory on the ground, another on the top story, and a 


Royal Naval School and a School of Mines midway between 
the two —such is the latest programme. Probably 
the sack of Jermyn-street has been suggested by the 
impossibility of otherwise finding any ostensible use for 
this huge structure, sanctioned no one knows how, and that 
has grown up no one can tell why, except those acquainted 
with Brompton and its secret workings. But once carry 
out this, its latest coup d’état—sack Jermyn-street and 
carry off the spoil there, and we may say as to this, the 
culminating object of the labours of De la Beche’s life, 
that it will have been undone; and of the school itself, that 
its future will become a sham, like so much already existing 
in the incongruous gathering of that dreary and inacces- 
sible (except to the rich) suburb of South Kensington. 








TERRA-COTTA AT THE INTERNATIONAL 
EXHIBITION, 

In a previous number of the Tux EncinzER we took 
occasion, in referring to the International Exhibition, to 
describe the mode in which articles are produced in terra- 
cotta. We now propose to refer more at length to some of 
the objects of this kind displayed at South Kensington. 
The heavier specimens will be found in the eastern arcade, 
the southern portion of which is exclusively given up to 
this class of goods. Commencing at the lower or southern 
end, we are confronted by the richly-wrought Amazon 
vase of Messrs. Doulton and Co., of Lambeth. The size 
and execution of this splendid piece commend it to special 
notice, and we have already given some particulars con- 
cerning it. The body of the vase is encircled with figures 
in bold relief, taken from classic sources, representing a 
battle piece in which some of the combatants are female 
warriors, Projecting on either side, after the manner of 
handles, are two horses, in the attitude which we suppose 
heralds would term rampant, and giving an air of much 
vigour and animation to the decorations, which are al- 
together conceived in a very artistic spirit. Another trophy 
from Lambeth is afforded by the large and elegant te1ra- 
cotta fountain by Messrs. Doulton and Co., shown outside 
the pottery annexe. This isan extremely fine object. 
The small group of figures at the summit is modelled with 
much delicacy, and the workmanship throughout is in ex- 
cellent taste. 

Returning to the southern end of the arcade, we 
observe in the vicinity of the Amazon vase several 
terra-cotta specimens by Mr. James Pulham, of Brox- 
bourne. A pair of vases, 3ft. or 4ft. high, with cupids 
and foliage, are very creditable. A figure of Venus 
leaving the bath, nearly life size, is well moulded, 
but has a clumsy joint. Messrs. Lindsay and Ander- 
soi have a well-executed bust of Apollo, and other 
articles. The material is sound and good. The terra 
cotta works of M. Ernest March, at Charlottenburg, 
near Berlin, send numerous specimens worthy the high re- 
pute of this famous Prussian firm. A fine example of correct 
form is afforded by a classic column, 10ft. high, a consider- 
able portion of which is in one piece, displaying remarkable 
accuracy in the straight lines. A more florid shaft, 
several feet in height, in the style of the renaissance, and 
intended as a stand for a candelabrum, is extremely 
pretty. Both these objects are in red terra cotta. Many 
of the Charlottenburg specimens are evidently intended as 
church decorations, and all are characterised by great 
merit. In comparing them with the terra cotta articles 
of Messrs. Doulton and Co., we should perhaps say that 
there is rather less display of under-cutting in the Prus- 
sian specimens, but this is most likely a mere accident of 
the Exkibition. A volume of photographs shows Prussian 
terra cottas in the highest style of art ; those which re- 
present the decorative terra cotta of the Town Hall at 
Berlin are particularly striking and beautiful. In the 
Exhibition itself there is a fine instance of under-cutting 
in a specimen of a Gothic door jamb, the foliage running 
spirally. There is also a sample of the dark red decorations 
of the Berlin Town Hall. Some cream-coloured panels are 
very artistic in their style. There are, likewise, elegant 
finials, consoles, vases, and statues, one of the last-named 
representing a sitting angel. Raised vertically against the 
wall isa large slab inlaid with two colours in clay, and 
having a terra cotta medallion in high relief. All these 
are from Charlottenburg, and the display shows that 
Messrs. Doulton, the Watcombe Company, and others, 
have a formidable rival in M. March. 

Near the Prussian compartment is a well-made eagle, by 
Messrs. Doulton, tolerably certain to have been modelled 
and finished by Mr. George Tinworth. The feathers are 
well indicated, and the bird has a very presentable appear- 
ance, capable of bearing a somewhat close inspection. The 
skill and enterprise of the Doultons figure largely in the 
arcade, their specimens occupying several compartments, 
Among the more conspicuous of these, in addition to the 
Amazon vase and the eagle already named, we observe a 
wall fountain on a large scale, having its tablet decorated 
with a delicately-wrought curved pattern. We also notice 
a handsome chimney piece, in which the difficulty of get- 
ting a straight slab in terra cotta is boldly faced. A 
slender decorative column, partly coloured, is also from 
Messrs. Doulton’s, as well as a more massive column some 
10ft. high, jointed, in five or six pieces, and with a hand- 
some capital. Higher up the arcade the same firm have a 
fine architectural specimen, fulfilling the design of a double 
arched window, with slender columns. 

The Watcombe Terra-Cotta Clay Company, who make 
use of clay found near Torquay, have a very good display. 
The colour of their terra cotta is more after the antique 
than any other in the Exhibition, and the surface is singu- 
larly smooth and compact. The appearance of this material 
almost suggests the idea of a leathery substance. In the 
porcelain gallery, which runs parallel with the arcade, this 
material is shown in its more delicate application, as iu the 
case of a pair of baskets filled with flowers exquisitely 
wrought, and extremely cheap. In the arcade the speci- 
mens are of the larger kind, comprising vases, mignionette 
boxes, flower-pots, balusters, fern stands, tazzas, &c., toge- 
ther with a fine bust of Apollo. 





One compartment is filled with terra cotta apparently 
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from Austria, by Brausewetter. Ona top shelf are some 
statues of about half life size, which seem to be weil de- 
signed and carefully finished. On a lower shelf is a tinely 
modelled capital, contiguous to which are vases, consoles, 
and other objects. This collection is of a somewhat warmer 
colour than the Doulton terra cotta. It gives rather the 
impression cf carved wood, while the Lambeth terra cotta 
has the aspect of stone. It is evidently less vitrified than 
the clay of Messrs. Doulton and Co., which is singularly 
hard. The Watcombe is also hard, sometimes with a slightly 
slippery surface though not visibly glazed. The “ Glypto- 
terracotta ”—given all in one word-—of the Whitwick Col- 
liery Company, claiming to be “imperishable,” is by no 
means so hard as the terra cotta of Messrs. Doulton. We 
may further observe that the Austrian terra cotta is de- 
cidedly soft, and could not be expected to stand exposure in 
a variable and severe climate; but it is well adapted for 
internal decorations. The terra cotta from Charlottenburg 
has the merit of being hard in substance and durable in 
colour, having no surface washing. M. March also claims 
to have power over the colour of his clay, producing light 
red, dark red, cream colour, and white, at pleasure, the er- 
tire substance being of one fixed hue, whatever tint is thus 
produced. 

Terra cotta from the regions of Lambeth is likewise 
shown by Messrs. J. Stiffand Sons, who exhibit some good 
examples of inlaying. Messrs, Gibbs and Canning, of 
Tamworth, manufacturers of the terra cotta for the Albert 
Hall, and for the niches and coloured frieze of the Royal 
Horticultural Gardens, show specimens of terra cotta 
capable of being applied to various architectural purposes. 
In this part of the arcade, Mr. Pulham, of Broxbourne, 
has a compartment to himself, which he worthily occupies, 
showing the use of terra cotta in decorative building, also 
in the form of vases, fountains, &c. A large column near 
at hand, reaching nearly to the roof of the arcade, is 
anonymous. The colour and texture of this column can- 
not be altogether admired, but the decorations are elabo- 
rate, consisting of a series of tableaux in relief. An elegant 
piece of terra cotta work appears at a considerable elevation, 
and represents part of a cornice executed for the Wedgwood 
Memorial Institute, at Burslem, by Messrs, M. H. 
Blanchard and Co., of the Blackfriars-road. 

Other specimens of terra cotta are sent by various ex- 
hibitors, who excel rather in the production of glazed and 
moulded bricks, Some of these ornamental bricks have a 
strong resemblance to terra cotta; and a striking instance 
occurs in the case of Pether’s patent productions, shown on 
a large scale outside the pottery annexe, But this part of 
the subject we defer until another occasion. For the 
present we observe that the International Exhibition of 
1871 shows that both at home and abroad—more particu- 
larly at home—great progress has been made in the 
development of the material which we have been thus 
describing. 





SEA WAVES. 
By W. J. Macquorn Ranxrng, C.E., LL.D., F.R.S. 


The following is an abstract of alecture delivered at the Royal 
Institution of Great Britain by Professor Rankine :-- 

The lecturer in the first place gave a summary, illustrated by 
diagrams and machinery, of existing knowledge of the ‘mode 
of motion in water in waves, and of the geometrical and 
dynamical laws which govern the relations between the depth of 
disturbance of the water, the velocity of advance of waves, their 
periodic time, and their depth. He referred to the experimental 
and theoretical researches of previous authors on the subject, such 
as the Webers, Airy, Scott Russell, Cealigny, &c. 

He then explained the principle, of which Mr. Froude was the 

first to point out the importance, that the action of water 
agitated by waves upon a ship tends to make her perform the 
motions which would have been performed in her absence by the 
mass of water that she displaces. In still water the forces of 
gravity and of buoyancy tend to keep the ship upright, and, if 
she has been heeled over, to restore her to the upright position ; 
and that tendency constitutes the statical stability or stiffness of 
the ship. Amongst waves, the same forces, combined with the 
reactions due to the heaving motions of the water and of the ship, 
tend to place her in the position called upright to the wave surface; 
that is, with her originally vertical axis normal to the wave sur- 
face. If the ship yielded passively to that tendency, like a broad 
and shallow raft, she would accompany the waves in their rolling ; 
and thus a shiphaving great stiffness may be very deficient in 
steadiness. Every ship has, like a pendulum, a natural period of 
rolling, depending on her stiffness or tendency to right herself, 
and her moment of inertia being a quantity depending on the dis- 
tribution of her mass. Stiffness tends to shorten and inertia 
to lengthen the period. It was shown, in 1862, by Mr. Froude, 
that the greatest unsteadiness and the greatest danger of being 
overturned takes place when the periodic times of rolling of the 
ship and of the waves are equal; for then each successive wave 
adds to the extent of roll, and if the coincidence of the periods 
were exact the ship would inevitably be overturned in the end. 
_ In the course of the present spring it has been pointed out that 
in well-designed ships a safeguard exists against the occurrence of 
such disasters. It is well known that no pendulum is absolutely 
isochronous ; but great oscillations occupy a longer time than 
small oscillations. In like manner, no ship is absolutely iso- 
chronous in her natural rolling, but great angles of roll occupy 
longer periods than small. Hence, supposing a ship to encounter 
waves of a period equal or nearly pen to her own natural period 
for small angles of roll, her angle of rolling is at first progressively 
increased ; but, at the same time, her natural periodic time of 
rolling is increased until it is ae tenpet equal or nearly equal to 
the periodic time of the waves, and thus she in a manner eludes the 
danger arising from coincidence of periods, In order, however, 
that this safeguard may act efficiently, it is essential that the 
natural period of the ship for the smallest angles of roll should 
not be less than the period of the waves, otherwise the first effect 
of the progressive increase of angle will be, not to destroy, but to 
produce coincidence of period, and the result will be great un- 
steadiness of motion and possibly great danger. 

The lecturer described the above principles as being the latest 
additions to our knowledge of the (ea, of the relations between 
ships and sea waves, and he illustrated them by means of experi- 
ments on a machine so constructed as to imitate the dynamical 
conditions of a ship rolling amongst waves. 





Sourh Kensincton Museum. — Visitors during the week 
ending May 27th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 10,318; Meyrick and 
other galleries, 910; on Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m. till 6 p.m., Museum, 1930 ; National 
ae ona : ay? galleries, ates a ; average of corre- 
spon eek in former years, ‘otal from the opening 
of the Museum, 10,462,899, 


STEAM BOILER INSPECTION. 


WE have more than once alluded in our pages to a pro- 
posal for the formation of what are called Steam Boiler 
Inspection Boards throughout the country. We are not 
aware, however, that any very precise statement as to the 
real constitution and functions of such boards has yet 
been made public. We find, however, just such a state- 
ment in the last monthly report just issued of the Man- 
chester Steam Users’ Association, and we reproduce it here 
for the information of those interested. Our own views 
on the subject of steam boiler inspection must be perfectly 
familiar to our readers, and we therefore suffer the fol- 
lowing paper to pass without comment of any kind. This 
scheme has been proposed by Mr. Hugh Mason. 


Number of District Steam Boards.—Let the whole country be 
mapped out into as many districts as may be thought advisable, 
and let there be established a centre of operation in each of these 
districts. The precise number of these districts would be a matter 
requiring a good deal of consideration, and it is not intended on 
this occasion to give a final opinion thereon, but simply to sketch 
out a plan of subdivision, in order the more fully to illustrate the 
system proposed. Let England and Wales be divided into, say, 
nine districts, one having Newcastle for its centre, a second Leeds, 
a third Manchester, a fourth Derby, a fifth Birmingham, a sixth 
Merthyr Tydvil, a seventh Bristol, an eighth Plymouth, and a 
ninth London. Also let Ireland and Scotland each have their own 
board, or, if necessary, their own series of district hoards, 

Constitution of the Boards.—The boards to be representative and 
honorary bodies, consisting of about twelve members, but this 
number to be open to further consideration. About three-fourths 
of the members of the board to be men of commerce, that is to say, 
millowners and others, using boilers for mercantile purposes. The 
remainder to be men of science, that is to say, engineers, chemists, 
or others, competent to advise on matters affecting the inspection 
of boilers, or the interests of steam users generally, and to add 
weight to the councils of the board. Three of the men of com- 
merce and one of the men of science to retire every year, but to 
be eligible for re-election, so that every three years the boards 
would be entirely recruited, either with new members or re-elected 
ones. 

Appointment of the Boards.— The appointments for vacancies 
open to men of commerce, three of which would occur every year, 
to be made by the popular election of the general body of boiler 
owners, the possession of every certified boiler giving its owner the 
privilege of a vote, so that the possession of two certified boilers 
would confer two votes, three certified boilers three votes, and so 
on, The elections to be conducted by means of nomination and 
voting papers, transmitted through the General Post-office. Since 
a, complete record would be kept of the names and addresses of all 
the steam-users in every district, with the number of boilers be- 
longing to each, and as their signatures could be readily identified, 
there would be no fear of fraudulent votes; while, further, a 
printed list showing the distribution of votes to each candidate 
could be sent to every boiler owner before the final declaration of 
the poll, whereby each voter would be converted into a scrutineer. 
In this way all errors would be readily detected, and the publicity 
of the process would promote its purity. It is estimated that the 
expense of the elections conducted in this way would not exceed 
4d. or 6d. per boiler. The appointment for the vacancies open to 
men of science, one of which would occur every year, to be made 
by a public functionary, thus:— Let four of the leading corporations 
in each district be selected, and let each of these in rotation .- 
point a man of science to a seat at the board year by year. If 
thought desirable this privilege could be restricted to one or two 
corporations, or on the other hand it might be extended to a greater 
number. In the event of an insufficient number of candidates 
being duly elected from time to time by the general body of steam 
users, to recruit the board, or in the event of any of those elected 
being unable to retain their seats through illness, death, or any 
other cause, the sitting board to be empoweved and instructed to 
appoint appropriate persons to fill up the vacant seat. Also in 
the event of any of those members of the board elected by public 
furctionaries being unable to retain their seats through illness, 
death, or any other cause, the public functionaries, who 
appointed such members, to be empowered and instructed to ap- 
point others in their place. But those elected in the place of others 
who have vacated their seats through illness, death, or any other 
cause, to take up only the unexpired tenure of office appertaining 
to those seats, so that the rotation in the elections may not be 
disturbed. No doubt other means of appointing the boards might 
be adopted if preferred. The above is not essential to the.in- 
tegrity of the system proposed. 

Mode of Enforcing Inspection. — Should a steam user per- 
sist in over-running a certificate after receiving notice thereof, it 
would then be the duty of the board to lay an information before 
the magistrate or other appropriate suitharitien, who should be 
empowered by the Steam Boiler Inspection Act to levy a fine for 
each day’s offence, of more summary measures if found 
necessary. But should a ) user persist in working on a boiler 
after it had been condemned as unsafe, and should the board 
report that life was jeopardised by its use, the magistrates to have 
the power at once to stop the working of the boiler. 

Annual Report.—The steam board of every district to present 
to its constituents year by year a report, giving the number of 
boilers under inspection, the boilers being classified according to 
their varieties of construction and working pressures, &c. Also 
the number of inspections to be given, as well as their character, 
i. e., the number of external, internal, flue, and entire. Also the 
results of these examinations, i.¢., the number of certificates 
granted, and the number of defects met with. The report also to 
contain a financial statement, duly audited by independent pub’ic 
accountants, showing the receipts and expenditure. Added to 
this the report might be made the vehicle of conveying to boiler 
owners information on all matters of interest met with in the 
rounds of inspection, with regard to the construction and manage- 
ment of boilers, and thus be the means of diffusing much valuable 
information. The reports from all the districts to be bound to- 
gether, and forwarded to the members of both Houses of Par- 
liament, and also to be open to the purchase of the public gene- 
rally at cost price. 

Examinations and Certificates.—Every working boiler, whether 
in partial or continuous use, to be inspected at least four times a 
year. On one of these occasions, and more frequently if neces- 
sary, the boiler to be examined “entirely,” that is to say, both 
inside and outside, when at rest and suitably prepared. The other 
examinations under ordin: circumstances need only be external, 
and may be made when the boilers are at work. Every new 
boiler and every second-hand boiler to be examined both inside 
and outside before leaving the maker’s or vendor’s yard, and also 
to be tested by the hydraulic pump to about twice the pressure at 
which it is to be worked under steam, the boiler being carefully 
examined and gauged while under the hydraulic test. Also the 
boiler to be re-inspected when laid down on the purchaser’s pre- 
mises, so that the entire complement of fittings may be examined 
as well as the brickwork seating, should there be any, before the 
boiler is “a to work, Certificates, remaining in force not more 
than twelve months to be given after each “ entire ” examination, 
should such examination prove satisfactory. These certificates to 
be confirmed at every external examination, and to be renewable 
year by year on a satisfactory ‘‘entire” examination being made 
of the boiler in question. 

Responsibility Incurred by the Issue of Certificates.—The issue 
of certificater would not unduly remove the responsibility of the 
owner. The system of inspection would be responsible for the 





safety of certified boilers, as far as their construction and con- 


dition were concerned, these being points with which it could 
fairly grapple, but it would not be responsible for defects arising 
from default of the attendant, such as neglecting the water supply, 
&c., over which it could not have complete controul. A boiler 
owner is incompetent as a rule to decide upon the safety of his 
boiler, either as regards its construction or condition. From this 
responsibility inspection would relieve him. But he is the most 
competent party to decide on the trustworthiness of his boiler 
minder, and to secure the faithful discharge of bis duty, and, 
therefore, this task would be left to him to fulfil, Thus inspec- 
tion would be responsible for the construction and condition of 
boilers, and the owners for their management. 

Annual Conference.—In order to secure the united action of the 
different boards and prevent the inspection of one district con- 
tradicting that of another, it is proposed that an annual conference 
should be held, to which each board shall send up some two or 
three of its members, as well as its chief engineer, as delegates. 
To ensure the due representation of the public at this annual con- 
ference, the presidents of the Institutions of Civil Engineers, and 
Mechanical Engineers, and possibly of other learned societies, to 
have a seat, ex-officio, at the meetings; while, further, if thought 
desirable two other engineers, appointed by the Board of Trade, 
might have a seat at the conference. At this conference the 
various plans of inspection adopted in the different districts, and 
the success attending them, to be fully canvassed, and such 
general rules laid down for the conduct of the service as might be 
found necessary to secure harmonious action throughout the 
entire system. To assist in this discussion, an interchange of 
annual reports from each district to be made prior to the meeting. 
This conference might, if thought desirable, itinerate, in the 
manner adopted by several of the learned societies with regard to 
their annual gatherings, such of the leading centres being selected 
as would be mutually convenient to all parties, and agreed upon 
at the annual meeting. 

Advantages Secured by the Adoption of the Steam Boards.—The 
steam boards would relieve the Government of the responsibility, 
whether financial or scientific, that it would otherise incur were it 
to undertake the inspection of all the boilers in the country. Also 
it would be more generally congenial to the tastes of steam users 
to have the inspection administered by boards of boiler owners than 
by the Board of Trade. Also the national series of district steam 
boards would secure an efficient system of inspection, combined 
with a mild administration, while that efficiency could not be 
secured were the inspection to be administered by municipal 
authorities, or were it undertaken for profit by independent cou- 
peting companies or private parties. Added to this a national 
system of inspection carried out by the steam boards would afford 
the means of registering every boiler in the kingdom, and also of 
diffusing much valuable information among the general body of 
steam users, and be a help and not a hindrance to engineering and 
commercial progress. L, E. FLETCHER. 








TELEGRAPH T0 CHINA.—By telegrams received from the China 
Telegraph Expedition, up to noon on Wednesday, it had reached 
lat. 18 33 N., long. 111.28 E. The cable is in perfect condition, 
all going well. The expedition was, therefore, only 250 miles 
from Hongkong, and had reached the edge of the great bank with 
soft bottom which extends southwards from China, 

Grrpwoop’s E.astic Packinc.—We have received some 
specimens of a rather novel form of engine packing, which is likely 
to prove useful under many circumstances. It consists of copper 
gauze made up intoa species of flat rope or cord, which is used 
much like hemp gasket, being coiled into rings which are made of 
the proper size cut through and passed over the piston-rod, like 
many other forms of patent packing. The invention appears to 
us to be likely to answer very well. The packing is light and 
retains grease in its meshes very well. We have seen numerous 
testimonials of the highest character to its efficiency. The packing 
can be obtained from Mr, J, Watkins, 132, Upper Thames-street. 


THE SouTH STAFFORDSHIRE COAL-FIELD.—Our correspondent 
says, I am sorry to learn that the joint stock enterprise for proving 
the extension of the South Staffordshire coal-field at its western 
boundary into the Shropshire district is not meeting with the 
success that had been anticipated, and which it deserves. Men 
of experience in colliery matters, and who are capitalists, are dis- 
inclined to take shares to any considerable extent until some 
better terms are obtained from the lessee. They object principally 
to the condition that the minimum rental should be £4000 annu- 
ally. This they think too large an amount to be paid under the 
circumstances. Lord Hatherton, however, who is the lessee, 
declines to alter the terms in this regard, explaining that if there 
is to be a colliery at Huntingdon he shall have to leave Teddesley, 
which is the residence of the family, and that less than £4000 
would not, under the circumstances, be a remuneration, which he 
would have a right to look for. It is explained to his lordship 
that if the scheme should be successful in proving the existence of 
coal at Huntingdon, the result to him would not mean £4000 a 
year, but very much more, inasmuch as if the coal should be 
proved it is reasonable to anticipate that other persons would 
desire to open up adjoining iocalities, and thereby his lordship's 
revenue be immensely increased. Lord Hatherton, however, as 
we have intimated, does not see the subject in that light ; and so, 
for the present, there is reason to fear that the proof in the 
district mentioned will be postponed for a time, notwithstanding 
its great importance. 

THE WoLVERHAMPTON LocKsMITHS.—The strife between the 
co-operative locksmiths in Wolverhampton and their late 
employers is coming again to the front. This branch of the 
co-operation embraces the makers of what is known in the 
trade as ‘‘stock locks,” locks that have an exterior casing 
of oak. The men who put together the internal ironwork 
are called plate lock makers. Those of them who are not asso- 
ciated with the co-operatives work mostly in their own little 
shops. Trade has recently revived, and a number of hands of 
both factory and garret class having been reduced from 300 to about 
200, there is now great pressure upon the existing producers, the. 
masters and the co-operatives alik e advertising fur workpeople 
The hands employed by the masters have, therefore, as was stuted 
last week, given notice of their intention to take out no more work 
excepting at ‘‘the 5s. list.” The notice expired on Saturday last. 
This week the men have held several meetings, at which it has 
been announced that certain masters’ outworkers have thrown in 
their lot with the co-operatives, and that at present only one 
master, and he not a large employer of labour, has consented to 
take the advance demanded. The case of the masters is that the 
rise for which the men are going cannot be secured at one leap. 
It is stated that the wages which are being paid now by the best 
firms are 3s. 3d., the majority probably giving 3s. ‘* The 5s. rate 
from a manufacturer’s point of view, would be 4s. 9d., perhaps ; 
but even that advance, either upon 3s, 3d. or 3s., it would, they 
say, be impossible to give. The masters admit that the out- 
workers deserve a rise of some kind, and say that they ought to 
be able to command it ; for whilst the wages scale was never so 
low as now, the supply of labour in proportion to the demand for 
it was never less. The employers assert that the men would 
find no difficulty in securing much higher wages than they are 
now receiving if they took their labour to the highest market. 
By this is meant that if the men no longer work for the co-opera- 
tives, but for the masters, the masters could rule the market, 
and, by getting higher prices, be enabled to give their workpeople 
more money—a state of things impossible, they say, so long as a 
large but needy firm like the co-operatives exist. As it stands at 
present, the struggle between the masters and co-operatives 
seems likely to be continued by the masters—in self-defence they 
urge—for some time longer, Failing an agreement as to prices, 





that side will ultimately win that can secure the great bulk of the 


co-operatives, 
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STEAM DERRICK CRANE. 


CONSTRUCTED BY MESSRS, FORREST AND BARR, PORT DUNDAS ENGINE WORKS, GLASGOW, 











THE annexed engraving represents a patent steam derrick crane, | diagonally with angle iron’; its length is 70ft. and it weighs 15 


designed and erected at Renfrew by Messrs. Forrest and Barr, en- 
gineers, Glasgow, to lift and work aload of 50 tons. The drawing 
explains itself toa practical observer, and we have only to mention 
a few dimensions and the weights of the principal parts. The jib 
is tubular, and is made of jin. boiler plate, with a plate of the same 
thickness running on edge two-thirds of its length, and braced 


TTT 





tons. The stays are cf the same construction as the jib, The 
motive power of the craue is a double engine with 8in. cylinders, 
which is placed in the centre of the frame, and a single cylinder 
engine of 9in. for the slewing and lifting of the jib. 

The test load of 50 tons was lifted and swung round at a radius 
of 46ft. from centre without the crane showing the slightest per- 


ceptible deflection. The snatch block weighs over two tons, to 
insure the overhauling of the chain. A great advantage this crane 

is the power of adapting the position of the jib to 
aie erent parts of a ship, as requisite for putting in the machinery, 
and so making the builders independent of the tide. The work- 
manship and materials are throughout, and the general 
arrangements convenient, 











WETHERED’S 


Any invention which has for its object the preservation of | and effective ai tus for saving life from invented by Major 
human life must necessarily commend itself to public notice. | Wethered. _ — fire, y Maj 


We have, therefore, pleasure in directing attention to a simple 





FIRE ESCAPE. 








for the pu is evidenced by the frequent fatal disasters which 
occur. The street fire escape, though invaluable in its way, has 
many drawbacks. Only large towns are able to be provided 
with such escapes; they require to be managed by experienced 
hands, and some time must elapse after the owen | of the fire 
before they can be brought tothe scene; in many cases the houses are 
so constructed that the windows cannot be approached, and they are 
useless in rescuing persons from the back windows of a house. This 
latter defect is a serious drawback, for ns sleeping in a back 
bedroom, and, knowing that the only hope of rescue is from the 
street, would rush at once to a front room, and if not suffocated 
in the attempt, would, by throwing open their room doors, 
give such a vent to the heated smoke as would materially accele- 
rate the destruction of the building, and seriously diminish the 
= that might = —_ brought ——o a 

e apparatus which we figure is inten to make persons 
inde oles of external aid in case of fire; and as any person pro- 
vided with one of these domestic escapes in his bedroom could 
certainly make good his exit, the possession of such an appa- 
ratus would be calculated to give confidence and presence of mind, 
which are so essential at a time of such imminent peril. 

The apparatus is so simple that its use is sufficiently explained 
by the apparatus. It consists of a hempen rope long enough to 
reach from the window to the ground, each end being provided 
with a ring and hook; this —e is rove in a zig-zag course over 
friction rollers, fitted in a small galvanised iron block, to which is 
affixed a self-acting brake. When it is desired to use the appa- 
ratus the rope is affixed either to a hook nail provided in the 
outer wall, or over the two sashes, as in annexed cut. The person 
desiring to descend places over his shoulders an ingeniously con- 
trived sack loop, which forms a seat as well as a support under the 
arms; this sack loop is then attached by means of its hook to the 
brake of the block, the _— sits on the window aill, slides off, 
and his weight causes the brake to nip the rope, and he remains 
securely suspended. A gel pe on the lever handle frees 
the pressure on the ro allows the block and person sus- 
pended to slide down rope, the speed of descent being thus 
completely under control. B 

If it is desired to lower others the block is hung up by the chain, 
as an ordinary pulley, each end of the rope being used alternately, 
the friction ro! receiving the weight, so that two persons could 
be lowered at the same time by one no. Any number of per- 
sons may thus be lowered reed ay rapidity. 

This apparatus, though in to be used by the inmates of a 

i irelling, is calsulated to be of i ing th 
lives of others. In most cases the roof 


secure round a chimney st 
was w of an adjoining house, a man seeeeenes & te oo ease 


down the outside wall of a ing dwelling, the e giving 
such command over Avg ppc Ne wal a freedom wb bande 
and fi t he co provided extra sacks, pick o: 
rer from the windows, hook them on to his 


four persons 
block, and control their descent. The tus is ve 





That the present means of rescuing life from fire are inadequate 


Sogn | made, so as to be quite reliable, and we have no doubt 
that, in ago treme, cnpecilll, it is likely to prove sof 1 
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CIRCULAR SHUTTLE BOX LOOM AT THE INTERNATIONAL 


CONSTRUCTED BY MESSRS. J. HARRISON AND SONS, BLACKBURN. 


SCCTION OF SMALL-JACK 
OR LOVERS 








STOPS 
WHEN WEAVING 


POSITION OF 


Tue loom illustrated in the annexed engraving, and exhibited at 


South Kensington by Messrs. J. Harrison and Sons, of Blackburn, | 
| railway and colliery service, and also for domestic use, as, for | 


is what is known as acircular shuttle box loom, with skipping 


motion, for six shuttles and loose-reed; and it is the means em- | 
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| it will require a very small amount of battery power to work the 


instrument. The ‘* Albion” is intended for private telegraphs, 


instance, where any distance intervenes between a mansion and 


ployed for actuating the circular shuttle box, so as to bring any one | the stables. The instrument—of which we give an engraving—pre- 


of the six shuttles into operation as required by the pattern, which 
forms the object of the invention. 
mounted in the usual manner onan axle at one end of the sley, and 


has a positive revolving motion given to it, when required to change , 
a shuttle, by a chain actuated by gearing in connection with two | 


racks, the amount of motion being regulated by tumblers connected 
to jacks or levers governed by Jacquard cards. 

Ais an eccentric connected toa lever B for giving motion to 
the sliding bar C, furnished with projections D which act upon 
tumblers E when they are lifted by the cards connected to the 
jacks or levers F, which is whenever there is a blank in the part of 
the card opposite to the jack or lever. When these tumblers are 
lifted they fall into slots in the racks, and being caught by the 
projections D, the racks are carried forward and the 


and through them to the chain wheels H, 
axle of the shuttle-box. Each jack or lever, except the two end 
ones, is ted to two tumblers, one on each rack, and, as the 
racks are on opposite sides of the pinion, the tumbler gives motion 
to the rack on one side, and the other tumbler acts as a stop, and 
regulates the exact distance that the opposite rack moves, and con- 
sequently the shuttle-box. 








BAILEY’S A.B.C. TELEGRAPH INSTRUMENT. 


Messrs. JoHN BaItey AnD Co., of the Albion Works, Salford, 
have designed a new A.B.C. telegraph instrument for private use. 
It is called the ‘‘ Albion,” and consists of a communicator, indica- 
tor or receiving instrument, and bell. e communicator and 
indicator differ from anything hitherto brought out in being con- 


The circular shuttle box is | 


inion G | 
turned; this gives motion to the upright shaft and bevel wheels, | 
one of which is on the | 


| sents a very handsome appearance, and is well made and works 
well. The dials can be arranged for the English, French, Greek, 
and other alphabets, so that the ‘‘ Albion” is well fitted for use in 
all corners of the globe. 

Messrs. Bailey started their electric telegraph department at 
the beginning of the year, and already have had to build a most 
| extensive range of workshops to meet the demands upon them. 
| Their attention has been given more particularly to automatic 
| alarm signals, electric speed indicators, and a new electric bell 
| with gravity arrangement. There is likewise an electric low- 

water ve | for boilers, of which report speaks highly. It is 
simple in arrangement, and directly the water falls below a certain 
point a loud bell rings at any distance that may be required, com- 
munication being maintained by the electric wire. 











ANIMAL MECHANICS. 


Last Tuesday afternoon the Rev. Samuel Houghton, M.D., 
| D.C.L., F.R.S., delivered the second of three lectures at the 
Royal Institution, on the ‘*The Principle of Least Actign in 
| Nature, illustrated by Animal Mechanics.” 
| In this lecture the speaker called attention to several diagrams 
| of the various forms of the muscles which are found in different 
animals, and although in some of them the muscular fibre is not 
| so arranged as to give the maximum amount of power which the 
| same fibre would have given had it been arranged in a different 
| form, still, as nature had other objects to attain besides strength, 
| in all cases he argued the muscular fibre is arranged in the best 
| possible form to meet all the requirements of the case. Even the 
element of external beauty has not been forgotten in the arrange- 
ment of the various parts of animals. 
That most beautiful animal, the tiger, has 
in his hind leg an enormous triangular 
muscle three feet long ; in his (Dr. Hough- 
ton’s) own leg the same muscle was not 
triangular, but like a rope with parallel 
fibres. The reason that the muscle in his 
own leg was not like the muscle in the leg 
of the tiger was because he was a man and 
not a tiger; it was no of his profes- 
sion to hide in a jungle, to take a great 
leap from the jungle on to the back of a 
horse, to tear a man off the horse, and to 
eat him. The muscle in the leg of a tiger 
is particularly adapted to enable it to take 
such enormous leaps; this compensates for 
a certain amount of loss of force owing to 
the shape of the muscle. There is, more- 
over, a gain in the “‘packing” of the 
muscle, owing to its triangular shape, and 
there is gain in the matter of beauty of ex- 
ternal form. The tiger is stronger than the 
lion. He did not like to upset ideas im- 
planted in youth, but he was sorry to say 
that although the lion has a great mane 
and claws, and looks big, he is a humbug, 
like many Py he knew. The lion is 
inferior to the tiger. The Babylonian lion 
is a poor animal, and he would back a 
couple of Newfoundland dogs to fight him. 
In the reign of the cruel Kmperor Titus, 
Bengal tigers, which naturally are gentle 
animals, were imported into Rome by him. 
The tigers learnt bad manners from the 
civilised Romans, and were made to fight 
some lions imported from Africa. e 
tigers always killed the lions. He knew 
something of the strength of the oe as 
years secre to the Zoological 
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the tiger eight men helped him ; five men are necessary to over- 


power a lion; and this shows the difference in the muscular 
strength of the two animals. His assistants held the head of the 
| tiger near the bars of the cage by means of a rope with a stop- 
knot in it placed round his neck, and the paw was held off the 
ground by means of another rope. It was a great thing to hold the 
paw off the ground, because then the tiger was obliged to keep the 
other one on the fioor, or he would have been suspended by the 


rope and choked. The tigress, however, thought that she would 
interfere; she came over to the door, and just as he was going to 
cut the claws she put out her paw and laid hold of his hat. The 
eight men then resolved themselves into their component parts, 
for the tigress had thrown up the sliding door of the cage; seven 
of the men took to their heels, the other one remained with him, 
and there they were face to face with the animals. The tiger bent 
himself for a spring through the door, he (the lecturer) jerked the 
door down, and the tiger broke his teeth against it. He then col- 
| lected the seven men, obtained as much muscular energy from 
them as could be got out of seven cowards, and cut the claws of 
the tiger. The animal felt the relief from pain which resulted, 
and began to purr; the tiger held up the paw to him, drawing back 
the shortened claws, and licked his hand. 

The lecturer then proceeded to explain how the muscles are 
disposed in birds, so as to give the greatest power at the least 
expense, and he showed that when the positions of certain muscles 
in the bird are given, the centre of motion of least action of the 
wings may be mathematically calculated, and the results agree 
very hoody with the facts. He argued that the sizes and motions 
of all the muscles and parts of animals are as intelligently calcu- 
lated as the parts and motions of a steam engine, and he wasashamed 
to say that some scientific men did not recognise the fact that the 
animal was made byan intelligent designer just as much asthe steam 
engine. He spoke at some length on the disposition of the muscles 
of the wings of the albatross and the condor vulture ; the former 
bird has an enormous power of soaring, but rises with difficulty ; 
the condor vulture soars somewhat less, but rises with great velo- 
city. Sailors are so superstitious about shooting an albatross, that 
he was long in finding a captain who cared so little for his sailors 
that he would shoot one of the birds, but at last he was able to find 
such a captain, and to obtain one of the birds. The albatross rises 
so slowly and painfully that at the distance of half a mile from 
the place of starting its feet tip the waves. It sleeps on the 
water at night. It feeds on floating molluscs, or the offal and 
other food given it by sailors. When the albatross rises in the 
morning, if it cannot see a ship it looks out for another albatross 
who sees a ship, or failing that it looks out for another albatross, 
who sees a third albatross, who sees a ship, and soon they all soar 
around the vessel. 

Much of the lecture was of an anatomical character, and, as re- 
gards the motions of the wings of birds, ke showed that some of 
them can be calculated beforehand from the disposition of the 
muscles, and he argued that by patient study animal mechanics 
may be brought further within the grasp of geometry, and made 
an exact science. 





SAFE WORKING LOAD ON TIMBER 
BREST MERS. 

TuE following short empirical formula has been found useful in 
practice, and as the cases of its applicability are namerous, it 
may help to save some laborious calculations. 

Safe working distributed load on ordinary rectangular Memel 


bresumers, in cwt. = d 


8 
wine = area in inches, d = depth in inches, s = span 
in feet. 

This applies to the following woods, viz., Memel, spruce, larch, 
Norway spar, Arc pine—English oak being one-fourth 
stronger, and nheart of about double strengt!:; The formula 
is deduced as follows :— 


Breaking weight distributed uted = modelos of _rupture, 
a, d and s being in inches. The modulus of rupture for Memel, 


&c., is a little over 12 owt., therefore the right-hand side of the 
equation becomes 


Sadxl2_ a... Bad . 
“(in th.) © Uviding by 12 Ty? 


and since the safe working strain of timber should not exceed 
one-eighth of the breaking strain, therefore, dividing by eight, the 


formula becomes as above, “ @ 
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THE PUBLIC POLICY OF A PATENT LAW. 

Srr,—Your report of Sir Roundell Palmer’s evidence before the 
House of Commons’ Committee shows us the strength of his anti- 
pathy against patents. No one has a right to complain of another 
person for expressing his opinions strongly when he has deep con- 
victions on any particular point, and, therefore, patentees have no 
just ground of complaint because Sir Roundell Palmer thinks fit 
to advocate the abolition of patents. But considering the tendency 
of the large majority of persons to take the opinions of eminent 
men upon trust, on any subject with which they are not themselves 
specially conversant, I think it advisable to examine one parti- 
cular point in the evidence referred to which was asserted as osten- 
sibly a result of experience. In answer to the question, ‘‘Granting 
that the inventions (without patents) would come in time, would 
they not come thirty, forty, or fifty years later?” ‘‘Sir Roundell 
Palmer said that the question was a speculative one. From what 
he had seen when he was law officer, he thought that the demand 
of the time governed the current of invention, and that people do 
not invent for the sake of getting a patent; the invention, he 
thought, would be made at the time that the demand exists, whether 
there be any patent law or not.” 

Now I am inclined to ask, What grounds could Sir Roundell 
Palmer’s experience as a law officer have afforded for drawing so 
large an inference as that here started? The experience referred 
to was an experience of a production of inventions under the pro- 
tection of a patent law. This production of inventions seemed to 
follow the direction of the public demand existing at any particular 
time. That is to say, the inventions in question were the joint 
production of a patent law and a public demand. From which it 
is inferred that the same inventions would have been produced at 
the same time by the existing public demand alone, quite inde- 
pendently of any patent law? 

Of course Sir Roundell Palmer has not had any experience as a 
law officer of the production of inventions without a patent law, 
and, therefore, his inference goes beyond his experience. I, for 
one, should be disposed to place great confidence in the opinion of 
so eminent a man speaking from actual experience. But I doubt 
whether he has ¢ver had such experience as that which his argu- 
mentimplies. Ido not think that law officers, or, indeed, barristers 
at all, as a rule, have much opportunity of ascertaining what 
motives chiefly induce inventors to give their inventions their par- 
ticular forms, 

This kind of experience is possessed in a far greater degree by 
patent agents, who are consulted before patents are taken out, and 
are often required to advise as to the character of the means pro- 
posed to be employed for carrying inventions into effect, and they 
constantly hear from the lips of inventors—especially capable ones 
—that they would not bestow the pains they do on inventions with- 
out some such recognition as that of a patent law. 

I submit the foregoing remarks to the attention of your readers, 
as being needed by way of a caution against a too ready acceptance 
of opinions on particular points, without a due examination of the 
grounds on which they rest, whatever may be the personal autho- 
rity of the utterer of them on other points more really within his 
experience. WILttam SPENCE, Assoc. Inst., C.E. 

8, Quality-court, Chancery-lane, W.C., May 24th, 1871. 

THE STABILITY OF IRONCLAD SHIPS, 

Srr,—In your issue of the 14th April last you very properly call 
the attention of the members of both Houses of Parliament, and of 
the naval members especially, as well as the general public, to the 
fact that we are now building by contract four vessels of the 
type of the Cerberus without one of them having been tried at 
sea. It is certainly very desirable that a new type of ship should 
be well tried at sea before a second one is built from the same 
model ; but what would you say of an engineer who required to 
build an experimental bridge before he built the real one, and who 
would supply the money to make it? The thing is in a nutshell. 
Naval architects design ships to be stable in still water. Sailors, 
the Admiralty, and the public require them to be stable in disturbed 
water—in a seaway. The Richard Cobden, said Mr. Grantham 
at the last session of Naval Architects, ‘*had her masts all carried 
away, owing to her great stability causing her to roll excessively,” 
and this we know to be the behaviour of all what are called by 
naval architects stable ships in the royal navy, because the very 
conditions which makes ships stable in still water contribute to 
make them unstable in a seaway, and when new types of ships like 
the Captain, Cerberus, and Glatton, have to be made the so-called 
science of naval architects is powerless to determine whether a 
ship will swim orsink. Was not the Captain tested in still water, 
and found to be as stable as the Monarch at small angles, and 
pronounced to be fit to be sent to sea, because the Monarch, I 
suppose, had been to sea and had not upset ? 

The fundamental error of naval architects is this, they design 
ships to be stable in still water ; the problem is thus limited by 
them toastaticalone. Even when they heel their ships over in the 
dock, and call the result a dynamical one, it has merely placed the 
ship at a given angle by a given force acting through a given space 
in still water; but it all ends in placing the ship in statical 
equilibrium. It is an improper use of the term “ dynamical ” to 
apply it to such an experiment and callita test of the sea-going 
stability of ships, to which it gives no clue whatever; and the | 
stability of naval architects being thus simple statical stability, or | 
psn in still water only, no wonder so many failures have to be 
recorded, 

Sailors require stability in a seaway—where the ship is in motion 
and the water too—and essentially, and in its very widest sense, a 
dynamical stability ; and not until naval architects educate them- 
selves to treat a ship ina seaway as a body in motion, with its 
concentrated heavy masses rolling over and around the centre of 
buoyancy, and accelerating or controlling the rolling of the ship 
according to their positions in the ship. jointly with the law of | 
gravity acting through the fluid particles concentrated at the 
centre of buoyancy, to permit orto arrest the rolling according to the 
whole geometrical form of immersion—not until naval architects 


The question of turret versus broadside was correctly put by Mr. 
Scott Russell at the last session of Naval Architects, and if such 
authorities as Mr. Scott Russell and Professor Woolley would 
leave the old rut and enlarge the field of consideration, and 
carry it into the domain of dynamics.in all its bearings, this 
subject would soon cease to be the shame of science, and *‘ dis- 
creditable to the scientific ingenuity of Englishmen.” 

Kafer Zayat, Egypt, 15th May, 1871. S. Barrass, 


WHY THE BITE OF A ROAD DRIVING WHEEL IS INCREASED 
BY THE ADDITION OF AN ELASTIC TIRE, 


Srr,—In your last number a correspondent gives a new expla- 
nation for the increase of bite of elastic wheels. He appears to un- 
dervalue the ‘‘popular” theory of it, as explained by Lieut. 
Crompton in his paper (ENGINEER, March 3rd) , just as much as 
he accuses its advocates to overvalue it. 

It is certainly an indisputable principle that friction varies 
according to the pressure, not to the extent of surface; but only 
under ordinary circumstances, and only if applied to such surfaces 
as are commonly called smooth. However indefinite this term 
may be, it serves the purpose tolerably well. The laws on friction 
have been framed, not on intrinsic or internal evidence, but as the 
result of experiments made with a variety of materials under con- 
ditions which present themselves in the ordinary course of 
mechanical practice. They are not absolutely true under all cir- 
cumstances; only mathematical truths are absolute. Natural laws, 
founded on experiments and dealing with bodies which are nejther 
rough nor smooth, neither hard nor soft, neither elastic nor un- 
yielding in an absolute sense, will be applicable only in the same 
degree as the conditions of a special case approach those for which 
the laws were made, or rather found. Morin, the principal 
authority on friction, whose coefficients have been copied nearly 
in every handbook of mechanics, does not appear to have made 
any experiments on very rough or very elastic materials, such as 
india-rubber, the application of which in mechanical arts is com- 
paratively new. It would, therefore, be better to reserve our 
definite judgment till such experiments be made with scientific 
accuracy. Practical observations seem to indicate that materials 
which are commonly called elastic (though all known bodies have 
that property more or less) are beyond the range of the common 
law on friction. 

Is we can form any idea at all of the appearance of rough or 
smooth surfaces, both terms expressing only different degrees of 
“ same property, it must be something like the following 

gures ; 


Fic.l Fic.2 
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The shape of the asperities and hollows is only known exactly 
for crystalline bodies, which in their smallest subdivisions always 
preserve the angles and shapes of their inherent crystalline form. 
For all atrophic bodies we can form only an approximate idea in 
some cases from their fractures, Stone and metals show sharp, 
angular pyramids; glass, wood, ice, more spherical and rounded 
off asperities of varying form and size. 

A perfectly smooth surface, which we are unable to produce, 
would show in section a straight line, and no power would be 
required to move it along another equally smooth surface, set 
apart the adhesion of bodies in closs cuntact. If the surface is less 
perfectly smooth, the asperities and hollows will interlock, and it 
will require some force to lift the whole body A so much as its 
asperities have sunk into the hollows of B. If both bodies were 
absolutely hard and unyielding no pressure would induce them to 
penetrate deeper into each other, because they would be prevented 
from doing so by the points¢, c!, already in contact. The friction 
would not then increase with the pressure, and it is only on 
account of elasticity that the protruding pyramids sink deeper 
into the hollows, and must be lifted a greater height afterwards, 
It will be seen, therefore, that a very small amount of elasticity 
has an enormous influence on the friction laws. Why should not 
an excess of elasticity over the amount possessed by the ordinary 
bodies for which coefficients of friction are given in mechanical 
treatises, and to which the laws are understood to apply, alter the 
laws again? The infinitesimal mechanical action to which we 
ascribe friction, I believe, is generally accepted to be the one here 
described in regard to hard bodies, Elastic bodies will very 
likely behave differently. If, in Fig. No. 5, A represents india- 








rubber, and B a hard body, it may be presumed that not the whole 
of A will have to be lifted an infinitesimal height h, but that com- 
pression will take place in the lower strata till the point g can 
pass d. This compression will necessarily represent a smaller 
pressure than the weight of A, and will have, according to circum- 
stances, a varying ratio to it, which it is nearly impossible to 
determine even ina special case. Taking recourse to an algebraical 
equation as a shorter means of expression, the value of friction 
will be represented by a function of weight and height, thus :— 
F =g(W x kh), where W is the weight of A, and A the height 
shown in Fig. 5. Both are constants, and can, or at the least 
could, be determined with very exact instruments. For an elastic 
body the equation would be F’ = g (C x h), where / isa constant, 
depending on the nature of the material, while C is the compres- 
sion, a varying factor, which would escape every means of 
measurement. 

In the existing law of friction for hard bodies the weight evi- 
dently plays a prominent part. In the case of elastic bodies it 
takes only a secondary place; the manner of the infinitesimal 

hanical action between two sliding surfaces is completely 





educate themselves to believe in a ship ina seaway asa body in 
motion, and under the conditions which are actually met with at 
sea, and under those laws of natural philosophy to which the 
subject really belongs, will they ever be able to make any real 
progress, ever be able to tell or explain intelligibly what may be 
the behaviour of the ship they design in a seaway, or whether she 
may sink or swim, now that it has become fashionable to build 
such ships as the Captain, Cerberus, Glatton, and ‘such like 
monsters. 

When a ship goes into a seaway she becomes a body in motion, 
and is then immediately governed by the laws of dynamics, and 
those laws will explain fully enough how the stability of the 
naval architect becomes in a seaway the instability of the sailor, 
and afford also some idea of the effects of the motions of heavy 
masses rolling, and their different effects according to their 
positions in the ship. In the broadside ship the heavy masses are 
at and about the sides, and the farther such a ship heels over the 
greater is the desire of the rising side to arrest the roll and return 
again, because of the increasing leverage of the rising side from the 
centre of buoyancy; but in the turret ships, with their heavy 
masses over and in a line with keel, it is just the reverse: the 
heavy masses are rolling over on to the centre of buoyancy, and 
with every increment of roll, decreasing the leverage or power to 
arrest the roll and return again; and though it wasa little press of 
canvas that turnel over the Captain, it is to be feared a little 
extra velocity of roll in a rough sea, or alittle synchronosity of the 
waves in their transit, may turn over anyfone of these turret ships, 
seeing that they have been jdesigned to be stable in still water 





only 


changed, Why should, then, the old law necessarily apply to new 
circumstances not foreseen, or, at least, not taken into considera- 
tion when it was framed? Results obtained from a new series of 
experimental researches may perhaps give usa clue, and lead us 
to imagine what are the actual reactions which take place between 
avery elastic surface, like india-rubber, and a common elastic 
surface, usually called “‘ hard,” like iron. 

Having taken the simplest case of friction, for the sake of illus- 
tration, I do not mean that friction, as it actually takes place, is 
quite so plain a process, confined to the lifting of the asperities, 
ind with it the whole of one body over the hills and vales of the 
ether. Generally—we may say always—an important part of it, 
unless prevented by an intervening lubricating material, is abra- 
sion, commonly called wear. The protruding pyramids of one 
surface get hold of the pyramids of the other and break their tops, 
or, as the case may be, their very bottoms. In what we call smooth 
surfaces this action is naturally limited, because the act of smooth- 
ing reduces either the small atomic pyramids to one height, or 
makes them flat, as in Fig. 4. The abrasion, therefore, has little 
influence on the total amount of friction, which is reduced to its 
simplest form, and can be, as shown above, expressed with some 
degree of certainty by a mathematical function. A law can be 
found for this simple form of friction; it cannot be found for its 
more complicated form, because the elements are too vari- 
able. The rougher a surface is the more the pyramids will vary 
in height, size, and shape, and will even be visible to the naked 
eye. How can it be determined beforehand which of the 
Chay will break off, where they will break—at top, middle, or 


? The coefficient of friction will rise with the degree of 


: Portsmouth, in 1855, 





roughness up to one, and, progressively, even above it. In some 


cases, as in No. 6, the motion may be stopped altogether. 





It is evident that rough surfaces will defy any law; very elastic 
ones will upset some ordinary laws and motions, and among them 
very likely the one that ‘extent of surface does not vary the 
friction.” 

Can the degree of roughness or elasticity be exactly determined 
or described where the existing and generally accepted friction law 
ceases to be applicable and a new one begins? We do not see 
anywhere in nature sudden transformations. All matter, and 
with it all laws relating to its existence or properties, flows, as it 
were, from one shape into another, without a break or an abso- 
lutely fixed and immovable limit. 

It appears to me that Mr. Todd’s staunch conservative belief in 
the old laws is liable to be shaken as soon as scientific researches 
will establish facts which incomplete practical observations lead 
us to anticipate. Though there is some truth in your correspon- 
dent’s new theory, many of his conclusions are evidently wrong; 
but want of space prevents me from proving it. 

In your leader on the R. A. Society’s show, alluding to my short 
report of the road steamer’s performances, you say: ‘*It is not fair 
play to load an engine so heavily that men have tobe crowded on it to 
obtain sufficient adhesion to enable it to perform work which it 
should not have attempted.” This remark, with the following 
comment, conveys the false impression as if the journey had been 
made for the purpose of exhibition. It was only a common trip, 
undertaken with no other view whatever but the commercial profit 
for the conveyance of the goods. To ascend a gradient of 1 in 6, 
with eight tons load, is an exceptional work for an 8-horse 
power engine, which, however, illustrates very well the 
limit of its hauling power, and the report was meant for 
such an illustration, at the same time proving what an 
engine can do, The “crowding” was resorted to in order 
to perform a duty undertaken without an exact knowledge 
of the power of the engine and the gradients. At the time the 
pressure was only 120 lb., which is not often exceeded in ordinary 
practice, and as there was no need for any greater pressure, the 
fireman, with a little more experience and a better knowledge of 
the road, could have kept it easily at the same height. 

Leeds, May 29th, 1871. C. G, KLEBERG. 





THE BELGIAN IRON TRADE.—The condition of the Belgian iron 
trade is still considered satisfactory, and the suppression of the 
Parisian insurrection is, of course, a favourable element in the 
case. The Vieille Sambre rolling-works at Chitelet are expected 
to be shortly brought again into activity. 

FALSE BREECH PLUG FOR RIFLES.—A day or two ago a 
paragraph appeared in the Globe describing a false breech 
or plug which, being placed in the chamber of a breech-loader, 
the latter can be used as a muzzle-loader, either with or 
without cartridges. The invention was described as that of an 
American gentleman, and it was further stated that the plan is 
under trial by the authorities, with a view to use up ‘‘ the large 
store of muzzle-loading ammunition.” Our contemporary has been 
misinformed. The invention is not due to American genius, and, so 
far from being new, breech plugs of this description have been 
made in Birmingham for more than two years past. At first they 
were made of brass, but the objection to these was that they were 
too weak. Mr. William Gibson, of Legge-street, Birmingham, 
gun implement maker, slightly improved the original design, and 
produced them in Bessemer steel. He has manufactured large 
quantities of these steel breech-plugs for India and other foreign 
countries, where there is sometimes a difficulty in getting cart- 
ridges, and thus the insertion of a breech plug and the instan- 
taneous conversion of the weapon from a breech to a muzzle- 
loader is a great convenience. They are adapted for birding guns 
as well as for rifles, 

THE SALE OF WAR STEAMERS.—The announcement that several 
first-class steam-vessels and gun-boats belonging to the Govern- 
ment would be disposed of by public auction, attracted to Lloyd’s 
Captains’ Rooms, Royal Exchange, a large number of eminent 
shipowners from ali parts of the country. Seven vessels were 
submitted for sale, but, as will be seen below, the prices offered 
were much below what the Government had decided as the selling 
price. The first vessel offered was her Majesty’s screw steamship 
Queen, 3249 tons; dimensions—length, 216ft. 7}in.; breadth, 
60ft. Zin. ; depth, 24ft. Gin. ; built at her Majesty’s Dockyard, 
Portsmouth, in 1839, She is fitted with a pair of horizontal 
engines by Maudslay, Son, and Field, of 500-horse power. Now 
lying at her Majesty’s Dockyard, Portsmouth. The first bid was 
£6000, and at last, only £8400 being offered, the vessel was with- 
drawn. The next on the list was her Majesty’s screw steamship 
Shannon, 2667 tons; dimensions—length, 235ft. lin. ; breadth, 
50ft. 1din. ; depth, 18ft. 44in.; built at her Majesty’s Dockyard, 
She is fitted with a pair of horizontal 
trunk engines of 600-horse power, by Messrs. John Penn and 
Sons. Now lying at her Majesty's Dockyard, Portsmouth. 
£4000 was offered for the vessel, but after some spirited 
bidding she was sold for £8700. The next vessel offered was 
her Majesty’s screw steamship Hero, 3148 tons; dimensions— 
length, 234ft. 4in. ; breadth, 55ft. 4in. ; depth, 24ft. Gin. ; built 
at her Majesty's Dockyard, Chatham, in 1858. She is fitted with 
a pair of horizontal engines, of 600-horse power, by Messrs, 
Maudslay, Son, and Field. Now lying at her Majesty’s Dock- 
yard, Sheerness. £7000 was first offered for this vessel, and the 
bidding rose to £9050, but the auctioneer would not dispose of her 
for that sum, and she was withdrawn. The next vessel offered 
was her Majesty’s screw steamship Orlando, 3740 tons; dimensions 
—length, 300ft. ; breadth, 52ft. lin.; depth, 19ft. 10in. Built at her 
Majesty’s Dockyard, Pembroke, in 1858, She is fitted with a pair 
of horizontal trunk engines of 1000-horse power, by Messrs. Penn 
and Sons. The boilers, propeller, and banjo frame have been re- 
moved, and were not offered with the vessel, which is now lying 
at her Majesty’s Dockyard, Devonport. The first bid for this 
vessel was £4000, then £5000, and then £6000. Bids of £250 were 
subsequently made till it reached £7000, and the Orlando was 
withdrawn. The next vessel on the list was her Majesty’s screw 
gunboat Doterel, 270 tons; dimensions—length, 120ft.; breadth, 
22ft. 1}in.; depth, 9ft. 7in,; built at Liverpool by Messrs. Miller 
in 1860. She is fitted with a pair of horizontal engines of 
60-horse power, by Ravenhill. The engines are on shore, 
and are sold as they lie. The boilers have been removed, 
and were not offered with the vessel, which is now lying at her 
Majesty’s Dockyard, Devonport. £500 was the first offer, and 
£660 only being offered, she was withdrawn. The sixth vessel on 
the list was her Majesty's gunboat Clinker, 235 tons; dimensions 
—length, 107ft. 10in.; breadth, 22ft. ljin.; depth, 7ft. 10in. 
Built at Northfleet by William Pitcher in 1855. She is fitted 
with a pair of horizontal trunk engines of 60-horse power, by 
Messrs. John Penn and Son. Now lying at her Majesty’s Dock- 
yard, Devonport. £710 was first offered, and no bid being made 
after £910, the Clinker was withdrawn. The last vessel, which 
also shared ‘the fate of all but the Shannon, was her Majesty’s 
Coastguard watch vessel Penguin, about 360 tons b.m.; dimen- 
sions (about)—length, 95ft.; breadth, 30°6ft.; depth, 16ft. Built 
at Pembroke in 1838. Now lying at Cowes, Isle of Wight. The 
bidding advanced fron, £200 to £600, in offers of £100 each, and 
then ran in £10 bids till it reached £720. Mr. Edwin Ridley, the 
auctioneer, at the close of the auction, said that he had been 
offered more money for many of the vessels than he had been bid 
that day, and that the vessels would be broken up if they were 
not sold for a much larger sum than the highest amount offered, 
He was ready to receive a private bidding for any of the ships 
before he made his return to the Admiral 
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RAILWAY MATTERS. 


THE whole of the capital forthe Whitby, Redcar, and Middles- 
brough Railway having been subscribed, Mr. Dixon, the contractor 
for the line, is about to proceed with it at once, and the Dowager 
Marchioness of Normanby was invited to cut the first sod yesterday. 

THE aggregate traffic receipts on the South Austrian and Upper 
Italian lines, 2951 miles in length, from the 1st of January to the 
20th of May, amounted to £2,177,985, and for the corresponding 
erCe a 1870, on 2864 miles, to £1,900,337, showing an increase of 

648, 

THE traffic receipts of the Brazilian Street (Limited), for the 
month of April amounted to 19,607 milreis, and for April last year 
to 18,089 milreis, showing an increase of 1518 milreis. The expen- 
diture for April amounted to 13,345 milreis, leaving a profit, at 
247d. exchange, of £645. 

THE caisson for pier No. 4 of the International Bridge at Buffalo 
has been towed to its place in the Niagara river. The caisson for 
pier No. 5 is in process of construction, and two more, or seven in 
all, are to be built. The iron for the superstructure is arriving, 
and it is hoped to have the bridge completed this year. 

THE St. Joseph Bridge Company ask for proposals for building 
their bridge over the Missouri river, which is to be a draw-bridge, 
a wagon, railroad, and foot bridge. The substructure is to be of 
stone piers founded on rock, except the east abutment, which is 
to have a pile foundation. The superstructure is to be of iron. 
The work must be completed before the lst of November, 1872. 
The plans and specifications can be seen after Monday next, and 
proposals will be received up to the Ist of June. 

THE traffic receipts on the Grand Trunk of Canada Company’s 
lines for the week ending the 13th of May amounted, for the con- 
veyance of 30,974 passengers and emigrauts, to £9982 ; for mails, 
&c., to £1438 ; and for the carriage of 27,663 tons of freight and 
live stock, to £18,800—total, £30,220 ; and for the corresponding 
week last year, to £29,398, showing an increase of £822. The 
aggregate receipts from the Ist of January to date amounted to 
£575,707, as against £518,800 in the same period of 1870, showing 
an increase of £56,907. 

Mr. G. W. Pearsons writes from Ogdensburg, N.Y., to the 
Scientific American, on wooden railroads as follows:—*‘ On the 
Clifton Railroad, I understand, they are principally maple. This 
wood is not so dureble as oak in resisting decay, but wears far 
better under a wheel. The reputation which the Clifton road 
bears here among those best acquainted with it, and uninterested 
in it, seems to be quite similar to that of Messrs. Speer with 
theirs, so far as its permanent value is considered. The Messrs. 
Speer found their road wearing out very fast until they put iron 
on their wooden rails, thus virtually making a ‘strap rail’ road 
of it. So we travel over the old ground.” 

A GREAT union passenger depét is proposed in St. Leuis. It 
ought, in the opinion of the American Railroad Gazette, to have 
been proposed and constructed long ago, for now the requisite 
ground in a convenient location would cost enough to build a con- 
siderable raiJroad, and if a distant location is made it will be no 
more convenient (after the bridge is completed), and actually no 
nearer than are the stations in East St. Louis now. It has been 
proposed to take for this purpose three blocks adjoining the south 
side of Clark Avenue, extending from Eighth to Eleventh-street, 
but to reach this from the bridge some of the best property in the 
city must be crossed. This location is just about as far from the 
St. Louis Court House as the Van Buren-street Depét is from the 
Chicago Court House-—about three-eighths of a mile, 


THE chairman of the Waterford and Central Ireland Company, 
in moving the adoption of the report on Tuesday, explained the 
course adopted by the directors in promoting a bill in Parliament 
for the extension of the railway to Mullingar, which had been de- 
feated at the Wharncliffe meeting in consequence of a misappre- 
hension on the part of the shareholders. There was no intention 
of involving the parent company in any way, as the extension line 
was to be carried out by a separate capital. The Kilkenny Junc- 
tion Company was satisfied to go on and work with them, bringing 
traffic over their system. There was no occasion for an amalga- 
mation of interests, but it was very important, under the arrange- 
ment with the Great Western Company, that the present lines 
should be extended to Mullingar. 


A SPECIAL meeting of the North London Railway Company was 
held on Wednesday at the offices, Euston Station, Mr. J. Bancroft 
in the chair. The solicitor read the heads of a bill promoted by 
the North and South-Western Junction Railway Company for 
confirming an agreement dated the 25th of April, 1871, for a lease 
of the undertaking to the London and North-Western, the Mid- 
land, the North London. and to the London and South-Western 
if they wished to paricipate in the lease. The rent was equivalent 
to7 per cent. per annum on the capital of the North and South- 
Western Junction Railway Comp»ny, and the line would be 
worked under a joint committee. The chairman moved a formal 
resolution, approving the bill, which was carried unanimously. 

THE deduction of 325 millions of francs from the French war 
indemnity, in consideration of the acquisition of certain railway 
lines by Germany in the newly annexed territory, relieves the 
German Government from the painful necessity of making itself 
judge in its own cause. By this arrangement the French Govern- 
ment virtually purchases the lines from the Eastern Railway 
Company, which it has a legal right to-do. Had the German 
Government seen itself obliged to expropriate the French 
Company, they would no doubt have been greeted with a burst of 
virtuous indignation from the foreign press and no end of sermons 
on the wrongfulness of arbitrary action. The entire length of the 
railways in question is about 813 kilometres, of which about 622 
are worked with more or less profit ; the remaining lines or por- 
tions of lines are in various stages of progress. The French 
Company will retain all the rolling stock. 

THE annual general meeting of the Great Southern of India 
Company was held on Tuesday, Mr. J. Chapman in the chair, who, 
in moving the adoption of the report, said that nothing of great 
interest had occurred since the last meeting. The attention of 
the staff was now directed to the keeping down of expenditure as 
much as possible. The number of passengers carried was 783,755 
during the past year, and the total number carried since the 
opening of the line had been 4,601,341, without encountering any 
casualty. The company had recently been allowed to replace the 
cargo of general stores that had been lost in the Salamanca. They 
would be sent out to India vid the Suez Canal. The progress of 
the company last year had been slow, but he hoped the Govern- 
ment would soon allow them to proceed with the works of the 
extension line, as the money subscribed for that purpose was at 
present lying idle. The extension works were to be constructed 
on the new narrow gauge. 

DurtxG the month of April the exports of railway iron from the 
United Kingdom amounted to 77,663 tons, as compared with 
96,876 tons in April, 1870, and 85,147 tons in April, 1869. The 
American demand was tolerably good during the month, but there 
was a marked falling off in the clearances to British India and 
Russia. In the four months ending April 30 this year the aggre- 
gate exports reached 252,142 tons. as compared with 306,027 tons 
in the corresponding period of 1870, and 233,353 tons in the first 
four months of 1869. The United States figured in these totals 
for 135,421 tons, 117,805 tons, and 116,077 tons respectively. There 
has been an increase in the exports this year to Germany, France, 
Sweden, the United States, Australia, and Peru; but they have 
decreased to Holland, Russia, British India, Austria, Spain, 
British America, Egypt, and Chili. The value of the railway iron 
expo in April was £609,243, as compared with £787,642 in 
April, 1870, and £664,062 in April, 1869 ; and in the four months 
ending April 30 this year to £1,951,013, inst £2,471,407 in the 
oie a e period of 1870, and £1,783,572 in thefirst four months 





NOTES AND MEMORANDA. 


Proressor E. B. Extiorr, of Washington, gives, a life table of 
American sea-going sailing vessels, derived oe the career of 
26,737 vessels, of which 4165 were known to be extant. The table 
shows that out of 1000 vessels 584°4 survive 10 years, 219°5 20 years, 
57°2 30 years, 11°1 40 years, and none 50 years. The average 
duration of ships is 13°8 years ; of those which have been built 10 
years, 9°3 years longer ; built 20 years, 7°2 ; 30 years, 6°2 ; 40 years, 

M. E. BecquerRet has shown that the electric spark may be 
diversely and beautifully coloured by being made to pass through 
saline solutions. If an electrical spark from an inductive appara- 
tus be made to pass into the extremity of a platinum wire sus- 
pended over the surface of the solution of a salt, this spark will 
acquire — colouration according to the chemical composition 
of the solution traversed. The saline solutions are best concen- 
trated, and the platinum wire positive. The experiment is readily 
performed in a glass tube. Salts of strontia will colour the spark 
red ; chloride of sodium, yellow ; chloride of copper, blueish green, 
&c. The light from these sparks, analysed by the spectroscope, 
furnishes a method for the determination of the nature of the 
salts contained in the solution. 


A LATE number of Poggendorff’s Annalen contains an account 
of an experiment made by E. Budde, to ascertain whether a 
Leindenfrost’s drop with water could be produced at a less tem- 
perature than 100 Cent. The experiment was made by letting 
a drop of water fall upon a hot plate covered by a partially ex- 
hausted receiver, and it was found that the drop assumed the 
spheroidal condition at a temperature of 85 Cent., confirming the 
doctrine that the force which supports the drop obeys the laws 
of the pressure of vapours. The star shape assumed by the drop 
Berger has explained to be a phenomenon of vibration. Ifthe 
drop is large it behaves like other vibrating bodies, and divides 
into aliquot parts, forming nodes or loops, 


CameEt’s hair is imported from Persia chiefly through the Rus- 
sian ports, and is mostly used in the manufacture of pencils for 
drawing and painting. Camel’s hair is longer than sheeps’ wool, 
and often as fine as silk. There are three kinds of colours, 
black, red, and grey, the darkest of which is considered the most 
valuable. It is said that the hair on a camel weighs about ten 
pounds. In Bokhara the camel is watched while the fine hair on 
the belly is growing. This is cut off so carefully that not a fibre 
is lost, and when sufficient has been collected it is spun intoa 
yarn unequalled for softness, and then dyed all manners of bright 
colours, and used chiefly for shawls. ‘The Arabs and Persians 
make of camel’s hair, of a less valuable kind, stuffs for carpets, 
tents, and wearing apparel, and cloth is made of it in Persia, 


Proressor W. A. Norton, of Yale College, at the meeting of 
the American Association, at Salem, communicated the principal 
results of a series of experiments which he had made to test the 
theoretical laws of the deflection of beams exposed to a transverse 
strain. In the experiments the beam rested on the supports at 
the ends, and was loaded in the middle. The accepted formula 
gives the following laws:—(1) The deflection is proportional to 
the pressure, (2) inversely to the breadth, (3) and to the cube of 
the depth, (4) directly proportional to the cube of the length. 
The results of the experiments (fully explained by diagrams and 
tables) show that the deflection is approximately proportional to 
the pressure, but, strictly speaking, increases according to a less 
rapid law, the neutral axis of the cross section of the stick shift- 
ing its position and its distance from the centre of gravity of the 
cross section augmenting. As to the second law, the deviations 
are not greater than may be attributed to differences in the 
moduli of elasticity of different sticks, and the greater shifting 
of the neutral axis of the sticks most strained. The third law 
cannot be regarded as even approximately true, except in case 
of sticks whose length bears a high proportion to their depth. 
The fourth law fails as well as the third. Professor Norton has 
made with the same apparatus a series of experiments on the 
degree of set or residual deflection communicated to sticks by 
varied strains and under varied circumstances, and obtained 
interesting and curious if not important results. But these he 
did not enter upon at this time. 


PROFESSOR CHALLIS has communicated to the “Philosophical 
Magazine” a paper on ‘* Attraction Caused by Vibrations of the 
Air,” in which he maintains that the condensation in waves pro- 
pagated from a centre will vary inversely as the distance, and that 
the rate of diminution of the condensation or rarefaction with 
distance from the centre will be continually changed from the law 
of the inverse square of the distance to that of the simple inverse 
of the distance, provided there be alternate condensations and 
rarefactions, as seems to be inevitable ; for itis contrary to*known 
hydrodynamical laws to suppose the possibility of a solitary wave of 
condensation. The above-mentioned velocity gives rise to a con- 
tinual flow from the rarefied into the condensed parts, and just in 
the proportion required for altering the law of diminution with 
the distance from the inverse square to the simple inverse. Pro- 
fessor Challis believes that the attraction of magnetism is caused 
by vibration, to which he might have added the attraction of 
gravity—a doctrine long since propounded by Robert Hooke, and 
of which an account is given in his posthumous works, The 
* Journal of the Society of Arts” points out that in the revolving 
grate erected by Boulton and Watt beneath a steam boiler at the 
Bank of England the coal was fed by ascoop moved by a cam, 
which advanced the scoop gradually over an orifice, carrying coal 
with it, and then suddenly drew back the scoop, when the coal, 
by its inertia, remaining behind it, fell into the fire. In this case 
we have a backward and forward motion causing bodies subjected 
to it to travel in a certain direction ; and if we suppose a similar 
motion to exist in the particles of bodies, an attraction like that of 
gravity will be the result, 


THE lamp black which is employed for the preparation of 
Chinese or Indian ink as according to Champion, a 
French chemist who has lived forsome time in China, partially from 
oils and fats, and partially—and this is the more common way— 
from pine wood and other trees that are rich in resin, and also 
from the resin itself. The material is burned at the mouth of 
a furnace which, by a square opening of about 2ft , is 8ft. to 40ft., 
or even 50ft. long. At the farthest end of it the best black for the 
finest quality of inkis deposited ; but theslowness of the combustion 
is not without influence in that respect. The best black, however, 
is obtained from Jard. The quality of the ink depends also on the 
care with which the black is made to pass through a silken bag or 
sieve. The ink itself is prepared by stirring into boiling glue, 
of very good quality, a sufficient amount of black, and after adding 
a small quantity of oil, kneading the dough at the temperature of 
55 deg. Ceat. until it is perfectly homogeneous. The mass is then 
pressed into flat cakes weighing from one to two pounds, and left 
to ripen for a couple of days, after which it is formed into the 
customary shape. The moulder takes for this purpose a piece of 
the dough, and warms it by means of a basin full of live coals, 
kneads it long enough in his hands, and then fills the form, which 
he puts under a long lever, pressing it by his own weight, while 
in the meantime he works the next piece of the mass. The moulds 
are made of wood, and also the pistons en which are cut the 
letters. The lustre is produced by brushing the dried ink with a 
hard brush saturated with resin, which also prevents the ink from 
blackening the fingers afterwards. The peculiar odour is derived 
from a small quantity of camphor or musk, which is incorporated 
with the warm dough. Ali ordinary links are without it. The 
coloured letters are painted on with a fine brush, the gold and 
silver colours, by suspending the finely divided metals in water, 
to which has been added a little gelatine. The Japanese manu- 
facture ink in a similar way, wh'ch, however, is greatly inferior 
to the Chinese, owing, probably, to the exceeding care which these 
latter give to the preparation of the black, 





MISCELLANEA 


THE water supplied by the Lambeth Company toa large portion 
of the London population is this week reported to be in a very in- 
teresting condition—fungoid growths aud living organisms being 
found in it. 

Morperu Old Cross has been sold by the corporation for £19, 
and the work of demolishing it will be proceeded with as soon as 
a new fish market has been erected at the Old Clock Tower. It 
is said to be of a style of market-cross architecture of which very 
few specimens now remain in England. 

THE German Correspondent, a lithographic sheet, published in 
English in Berlin, says:—‘‘ It is generally believed that the 
strikes among the German workmen are supported by the fuads of 
English trades’ unions. The Deutsche Reichs-Correspondenz states 
that official investigations prove this to be a fact.” 

It is stated that arrangements have been made by the Canadian 
Government with the Allan line of steamers for the fortnightly 
conveyance of the mails for Halifax, iu addition to the mail service 
to Quebec, which has been for so many years conducted by that 
line. The first steamer of the new service will be the Peruvian, 
on the 30th June. 

Tue Rivers Pollution Commissioners have just written an ac- 
count of the state of the Calder, using the water of the river itself 
for ink, and the account is, unfortunately for the river, quite 
legible. On coming to the Aire, however, the commissioners found 
it was still more like genuine ink than the Calder. Yorkshire is 
blessed indeed in its streams, 

THE annual meeting of the Bath and West of England Agricul- 
tural Society, in connection with the show, was held on Tuesday 
at Guildford. The Earl of Cork occupied the chair. The report 
showed a large increase of members, as also in funded stock. It 
was decided that the show next year should beheld at Dorchester, 
when the Duke of Marlborough will be president. 

THE Metropolitan Board of Works, at their meeting on Friday, 
resolved to contribute to the new street from ‘Tottenham Cvuurt- 
road to Charing Cross, a sum not exceeding £200. 000. ‘he board 
believe the making of the railway from Euston square tu Charing 
Cross creates a favourable opportunity for effecting a public 
improvement which has been urged for thirty years. 

THE French Cable Company have announced that the section of 
their cable between St. Pierre and Duxbury has been interrupted 
since Saturday evening last, the 27th inst., but that this docs not 
interfere with the traffic, the other two cables connecting St. 
Pierre and the United States being in full operation. Immediate 
steps, it is added, will be taken for the restoration of the broken 
section, 

A Must valuable addition to the academic capabilities of Glas- 
gow is promised by the proposed establishment of a Chair of 
Applied Physics in Anderson's University, towards the foundation 
of which it is announced that one gentleman, with the most 
praiseworthy liberality, has offered the handsome sum of £200. 
The proposal is a most excellent one, wheu it is remembered how 
much Giasgow owes to the mechanical branches of science. 

A TERRIBLE calamity is reported from America. The shaft of 
Western Pittston Colliery, in the Pennsylvania coal region, caught 
fire on the 20th ult., thirty-eight colliers being in the mine at the 
time. Water was pumped into the shaft and extinguished the 
fire. Ultimately thirty-seven colliers were brought out, but 
eighteen of themaredead. The others were alive, but suffering from 
asphyxia, and some cannotsurvive. One man remains iuthe mine, 

A NUMBER of the riveters of Messrs. Palmer’s Works, Jarrow, 
a fortnight ago made application for an advance of 2s. weekly, 
with the threat of striking if the advance were not made. Mr. 
Neash, the manager, offered to pay the advance if other firms 
paid as much. No other firms, however, could be found paying so 
much, and the men, to the number of twenty-one, received their 
week’s money last week and were dismissed, tinding work in other 
places at their old rate of payment. 

Mr. C. Brooke, F.R.S., says that, in his attempts to grind and 
polish rock-salt prisms in planes not parallel to the ines of cleavage 
of the crystal, he found that the partly ground prisms usually 
cracked and broke at the thinnest end. He aud Ar. Browning, 
the optician, consequently tried the plan of slowly heating the 
rock salt buried in sand in a tin vessel, and then permitted the 
whole to cool very slowly. After this annealing had been per- 
formed it was possible to grind the rock salt into good prisms, 

THE city of Exeter has taken an important lead in the disposal 
of the sewage of its town. A lease of the whole of the sewage of 
the city has been granted to a public company for twenty-tive 
years, who propose to utilise it according to the plans of Mr. Proc- 
tor Sherwin, C.E., upon the irrigation principle. The sewage will 
be conveyed by means of a conduit under the river Exe, and will 
then be pumped by two 40-horse power beam engines so as to irri- 
gate some 600 acres of land, which have been secured for that pur- 
pose. Mr. W. Hope will lay out the land for the company, and 
give them the benetit of his special experience in cropping, Kc. 
The entire cost of the irrigation works— exclusive of the land—will 
not exceed £25,000, for which sum Mr. 8, Hassel has undertaken 
their execution. 

M. J. F. Cam, head of the House of Cail and Co., whose 
death has just been announced, was a man of extraordinary 
activity and energy. He had risen from the rank of a workman to 
one of the highest commercial positions in France. The fatigue he 
endured during the siege of Paris first affected his health, and he 
was but sixty-seven years of age at the time of his death. The 
death of such a man, says the Jndépendance Belge, would bea 
misfortune at any time, but it is especially such at the present 
moment when Paris, which was the principal centre of his activity, 
greatly needs for its recovery from recent disasters the help of 
those strong natures which not only occupy high positions, but 
seek to fill them, and of those warm hearts which, like his, regard 
their wealth, the fruit of unremitting toil, less us a basis of rights 
than as a spring of duty towards their fellow-workers and 
subordinates. 

Tue annual meeting of shareholders in the Royal Swedish Com- 
pany was held on Tuesday at the London Tavern, M1, W. Har- 
tridge in the chair. The chairman, in moving the adoption of 
the report, regretted the absence from iilness of Mr. Seymour, the 
chuirman. He said the meeting was held to give information to 
the shareholders ; the legal meeting of the company would be 
held in Sweden. On several occa-ions he had ventured to express 
views of encouragement as tv the future. They were now about 
to pay 3s. per obligation in-tead of 2s., as formerly, and the cost 
of working was now comparatively moderate. Tbey had incurred 
a large outlay from time to time in renewing the line, and he was 
of opinion that the patience and care that had been exercised for 
many years in managing the affairs of the company would be re- 
warded. He believed there was a good future coming. The re- 
port, including the dividend, was adopted. 

Tue labourers employed in the steam-hammer department at 
Messrs. Brown and Co.’s, the Atlas Works, Sheffield, are reported 
to have been guilty of a petty act of tyranny which has signally 
recoiled on themselves. It appears that on Wednesday night 
last week an extra labourer was required in that department, and 
a man already engaged on day duty offered to stay at night, in 
fact to do the work of two men, and his services, in the emergency, 
were accepted. The other labourers by no means approved of his 
conduct, and shortly after he had commenced his second day’s 
work they seized him, ducked him in a trough of water, and other- 
wise maltreated him. They then Jeft the works and the fires were 
allowed to go down. When they again presented themselves they 
were refused admittance, and it is the intention of the firm not to 
allow one of the men to commence work again for them. Several 
of the hammers are now standing, and will remain so over the 
Whitsuntide holidays. ments have been made for starting 
them again with a fresh staff of labourers, 
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FAST REED POWER LOOM AT THE INTERNATIONAL EXHIBITION. 


CONSTRUCTED BY MESSRS, HACKING AND CO., BURY. 
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MESSRS. HACKING AND Co., ‘of Bur y, exhibit a fast reed 
loom with drop-box for six shuttles and skipping motion, which we 
illustrate above. The drop-box is actua‘ y a tappet chain, the 


every tevolution of the crank shaft, so 4s to bring a fresh card oppo« 
site to the finger on the lever E. Whenit is required to change the 
shuttle a hole is punched in the card opposite to the finger, 


wer | the shuttle-box, and consequently which shuttle is in action. 
When achange of shuttle is required the tappet chain is moved 


one link by the following means :—A is a spur-wheel driven once 


height of the links regulating the position of the shuttle-box. The 
tappet chain does not move at every pick, but only whena change 
of shuttle is required ; and this is determined by a small Jacquard 
cylinder and chain of steel cards. The action of this motion will 
be readily understood from our sketch. L is the shuttle-box, with 
six part ts, attached to a lever below worked by a connect- 
ing-rod K and lever H, with bowl G resting on the link of the 
tappet chain F, the height of which link regulates the position of 














round for every revolution of the crank shaft ; B a pin attached to 
a sliding bush, and revolving with the wheel A; C, C, arestar wheels, 
one on the axle of the a cylinder, the other on the axle of the 
tappet chain barrel; D is an incline on the face of wheel A; E, a 
lever carrying the r, which rests on the cards. This lever is 
attached to a shaft, on which is fixed the forked lever M, which 
gives end movement to the sliding bush and pin B, The e B 
turns the star wheel C on the card cylinder a portion of a revolution 





the lever E falls, and the forked lever M pushes the pin B further 
through the wheel A, so that it catches the star wheel C on the 
tappet chain barrel, and by turning the chain one link shifts the 
shuttle-box. If there is no hole in the card opposite to the finger 
the pin B does not catch the star wheel C on the Saget chain 

and the shuttle-box is not shifted. The incline D, acting 
on a roller in the forked lever M, is for the purpose of lifting the 
finger attached to the lever E, so astoallowthecard cylinderto turn. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—MM. Xavier and Borveav, Rue de la Banque. 

BERLIN.—Messrs. A. AsuEr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A.trHons Ditirr, Bookseller. 

MADRID.—D. Jose Avcover, Editor and Proprietor of the “* Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 











TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
to copies. 


must therefore request our correspondents to keep 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform J ents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

ay a page 365, specification No. 2904, for ‘‘coulter,” read 
**cultor.” 

Letters are lying in our publishing department for the following correspon- 
dents :—“C. 8.,” “‘E. A. D.,” bi B.” » ’ te £5000." - Le” 

E. T.—Such a ship as you speak of would carry about forty stokers, who 
would receive about £3 10s, a month and rations. 

B. T.—We are requested to inform this correspondent that bismuth can be 
obtained of Messrs. Lister and Biggs, 3, Laurence Pountney-hill, B.C. 

W. J. G. W.—Unless you can give us some idea of the method by which you 
propose to effect the improvements of which you speak we must continue 
unable to advise you in any way. The traction engine you describe was 
patented many years ago. In it there is nothing either novel or good. 

8. (Dublin).— We cannot see that the idea possesses any advantaye. Unless 
some arrangements were made for pernvitting a little end play in the wheels 
on the axle, the engine would be sure to get off the rails the moment a place 
was where the gauge was not mathematically true. 

PaTENTEE.—The employers have no right and no power to prevent you from 
taking outa patent. On the contrary, if their names were included as 
joint inventors with you, the patent would be null and void, because they 
would be guilty of a false declaration in stating that they were the 
~_ and original inventors of improvements which were yours and yours 
only. 

Screw Grips anp CoTTers.—We are requested by a correspondent to ask our 
readers for any information available as to the time when the screw cotter 
and gib, with lock nuts, were in common use. The split cotter and key are 
very old, but we have been unable to ascertain at or about what period nuts 
were first used to secwre cotters, or at what time the cotter and gib were 
united by a screw and nuts. 








FEATHER-CLEANING MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your numerous correspondents tell me the address of 
a maker of machines for cleanirig feathers and preparing them for use? 
Cannstatt, Wurtemberg, May 24th, 1871. Ww. L. 





CONDENSING RESERVOIRS. 
(To the Bditor of The Engineer.) 

8ir,—Will you kindly permit me to ask some of your correspondents to 
favour me with a specification of the proper manner to pitch and face a 
reservoir for holding water for conde purposes? The bottom of the 
pond is sand and the sides earthy peat, sd water rapidly gets away from 
it. Puddle can be had close at d, and stones from a quarry of 
freestone. Any information will be thankfully received. M R. 8. 





MEETINGS NEXT WEEK. 

Tae InstiTvtTion or Crvit Enoiveers.—Tuesday, June 6th, at 9 p.m. : 
the President’s Annual Conversazione. 

Roya Untrep Service Instirurion.—Evening meeting, Monday, June 
5th, at a eight precisely. ‘‘On Ocean ” by J. K. Laugh- 
tee = Mathematical and Naval Instructor, Royal Naval College, 

‘ortsmou' 

Society or Encingrrs.—The next ordinary meeting of the Society will 
be held on Monday evening, June 5th, 1871, in the Society’s Hall, West- 
minster Palace Hotel. A paper will be read on ‘‘ The Timbering of 
Trenches and Tunnels, applicable to S or Rail Works,” by 
Mr. Charles Turner, to whom the premium offered by the President has 
been awarded by the Council. There will be a ballot for the election of 
new members. The chair to be taken at half-past seven o’clock precisely. 





Tax Encrnesr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number)... .. .. £0 148, 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tux ENGINEER is regi for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week, The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the lishing department of the 
aor to Sonltauanh tp de hatiden We aes Miche? all ether 

letters to be addressed to the Editor of Tax EncingEr, 163, Strand, 
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OANADIAN RAILWAYS, 

Now that the great American line of railway—which 
runs through the entire breadth of the United States, from 
New York to San Francisco is in actual working order, 
engineers and capitalists are beginning to turn their at- 
tention to a more northern part of the American continent. 
The total le of the American interoceanic line is 
3250 miles, and it lies wholly within the territory of the 
United States, so that its advantages could be denied at a 
moment’s notice to any people who might happen to be at 
war with that nation. A: from all me sant hen of 
this nature, it is impossible to over-estimate the value of 
establishing an independent line of steam communication 
between the Atlantic and Pacific Oceans, which should be 
situated throughout its whole extent within the limits of 
British territory. Such a route it is ae ge to open up 
through the agency of the Dominion Pacific Railway. A 
— at the map will show that the United States 

undary touches the Atlantic seaboard near the port of 
St. Stephen, and consequently all the English, or rather 
Canadian ports, are situated to the eastward of this. They 
include those belonging to New Brunswick and Nova 
Scotia. St. John may be taken as the principal re- 

mtative uf the former, and Halifax of the latter. 

he superiority of these ports over those which are 
entered vid the St. Lawrence river is that they are open 
at all seasons of the year, which is not the case with their 
northern neighbours. The result of the construction of 
the Dominion Pacific Railway would be to place Quebec 





and Montreal, the Canadian termini, en rapport with 
British Columbia and Vancouver's Island. But it will be 
seen that this gigantic undertaking would of itself fail to 
accomplish the object which is so much to be desired, 
namely, the establishment of an interoceanic steam route 
lying entirely within British American territory. It is 
true that Quebec and Montreal can be reached by the river 
St. Lawrence, but the water communication is long and 
tedious, and the only available lines of land locomotion at 
present run through the United States. The completion 
of the Intercolonial railway will give a line to Quebec, 
which will not touch upon the United States, but it is laid 
out in such a manner as to be nearly a hundred and fifty 
miles longer than what there is any necessity for. 

It may reasonably be assumed that the construction of 
the Dominion Pacific Railway will not be very speedily 
effected, and we may, therefore, turn our attention to 
another line equally important, if not so extensive, as 
without it, the great undertaking alluded to would, for the 
reasons already given, be incomplete. The problem to be 
solved is the placing of Western Canada in direct com- 
munication with the Atlantic seaboard by as short a route 
as possible. In other words, what is required is the 
shortest line of railway between Quebec and the southern 
ports of New Bruuswick and Nova Scotia. At present | 
there is a line from Port Levi, Quebec, to Riviere du 
Loup, a station on the river St. Lawrence, and whatever 
route might be selected in British America to complete the 
communication between Quebec and the Atlantic coast, 
this portion would be common to all. The question thus 
becomes reduced to one of establishing the shortest land 
line of locomotion between Rivicére du Loup and the har- 
bours of St. John and Halifax. We eliminate from the 
question all consideration of the existing line from these 
ports to Quebec vid the Western Exteusion Railway, as 
we hold it to be undesirable that any portion of the pro- 
posed line should run through the United States. The 
Western Extension Railway, for a distance of nearly four 
hundred miles, runs through American land, and is besides 
a most circuitous route to adopt. If we refer to the map 
it will be found that there is a railway from St. John’s to 
Fredericton, and consequently the missing link is the dis- 
tance between the latter town and the station of Riviére 
du Loup, on the river St. Lawrence. This link will soon 
be supplied, as a company has been formed for carrying 
out the project, and the works will shortly be pushed on 
with vigour. By this new line the saving in the journe 
from St. John’s to Quebec, in comparison with the lengt 
of the transit by the Intercolonial railway, will amount to 
one hundred and forty miles. Were there no other reasons 
to commend the project, this would alone suffice to attest 
its great superiority; but the mere saving in distauce, large 
though it be, is not of so much importance as other con- 
siderations to which reference will be made as we proceed. 
Moreover, the advantage of this diminution in the journey 
from the coast to the shores of the St. Lawrence, is not 
confined solely to this terminal portion of the great conti- 
nental line which has been already described. In con- 
junction with the main line, it assists in reducing the total | 
distance from the Atlantic to the Pacific, through British | 
America, to an amount which is four hundred and fifty 
miles less than the existing line from New York to San 
Francisco. The country also is more favourable to the 
construction of a railroad than has proved to be the case 
with the American line. 

One of the chief difficulties to be overcome in starting 
the project of a railway in countries similarly conditioned 
to our own is the question of land. This obstacle is not 
present in young and new countries. On the contrary, the 
principal encouragement the colonies can offer to any 
company which is ready to open up their inland resources 
isthe gift in perpetuity of so many hundreds, thousands, or 
millions of acres. New countries cannot give a money 
subsidy, they have no funds for such purposes, but they 
can bestow land, either gratuitously or at a merely nominal 
cost, upon those who develope their commerce and increase 
their means of providing for internal communication and 
traffic. A free grant of two and a-half millions of acres 
has been made by the Canadian Government to the pro- 
moters of the line from Fredericton to Riviére du Loup. 
The company will thus be able to offer great advantages to 
intending a as the land is for the most part un- 
encumbered with timber, at least of a heavy character, and 
the soil is especially fertile. In connection with this sub- 
ject, it should be kept in view that all the supplies of flour 
and other articles of food and general consumption, which 
at present are conveyed to the maritime districts of New 
Brunswick and Nova Scotia by water, or by the United 
States’ railways, will, so soon as the new route is completed, 
pass along it. The railroad will thus serve a double pur- 

In the first place, it will bring supplies to the very 
doors of those who may settle upon the land granted to the 
company; and in the second, by acting as the shortest and 
most direct means of transport from West Canada to the 
Atlantic ports, it will obviate the necessity of forwarding 
goods through America, and thereby save insurance costs, 
transhipment, and many other evils and inconveniences 
attached to that method of transport. If report be true, 
the transit of Canadian goods through American territory 
is looked upon by the authorities with a very jealous eye, 
and every possible delay and embarrassment is thrown in 
its way. Were these impediments to become so formidable 
as to amount to an actual prohibition of the traffic, the 
construction of the line from Fredericton to Riviére du 
Loup would be rendered indispensable. As it is, the 
sooner it is accomplished the better. The merchants and 
traders in Canada West, who on an immense trade 
with the West Indian Islands and South America, must 
now —— and import goods either by the American lines 
or by the St. Lawrence river. In winter time they must 
wait until the opening up of the navigation enables them 
to adopt that method of conveyance, and weeks are thus 
lost in consequence. Thus, whether the line be viewed in 
a commercial or a political sense, its advantages in both are 
equally apparent. ; 

It is not our intention to enter into the details of the 
freight and traffic, both in goods and passengers, that by 





comparison with the existing Canadian railways may be 
fairly anticipated on the new route. But it does come 
within our province to notice the nature and extent of the 
engineering works that have to be constructed. From the 
engineer’s report it appears that the steepest gradient will 
not exceed about 1 in 60, and that this will not be for any 
great distance. With the exception of some rather heavy 
earthworks in the vicinity of Lake Temisconata, there is 
nothing to call for especial notice in this respect. In order 
to insure connection with the other Canadian railways, the 
gauge bas been fixed at 4ft. 8in., although there is little 

oubt that one of 3ft. Gin. would answer ail requirements. 
The largest item in the estimates for the construction of 
the line is the bridges. We are glad to perceive that wheu 
the spans exceed 60ft. iron bridges are recommended in 

reference to timber structures. In countries where timber 
is abundant, bridges of small span may be built of timber 
to save first cost, although in the Jong run they do not 
prove very economical. But a large timber bridge is a 
fatal mistake in any country. It does not signify one iota 
what principle or combinativn of principles may be adopted, 
for the end is the same. The fact that all the Jarge timber 
bridges built on the American lines are being replaced by 
iron structures as fast as,the company’s funds will permit, is 
a warning against the future erection of similar structures 
that cannot be neglected. The principal bridge on the line at 
present under consideration is that over the river St. John 
at Fredericton. It is nearly half a mile in total length, 


but is important on that score alone, as there are no engi- 
neering difficulties to be anticipated, the bed of the river 
being of a favourable character, and the depth of water 
not sufficiently great to endanger the progress of the 
works, Similarly to all bridges over large rivers in 


new countries and colonies, where there is no accom- 
modation for ordinary travellers, that at Fredericton will 
carry a footway for their use. As this structure will 
be of great utility to the neighbouring locality, whilst 
serving its immediate purpose of a railway bridge, it is 
to be expected that the Government of New Brunswick 
will affurd some substantial assistance towards its erection. 
At the same time, as the line forms part of a great scheme 
which must ultimately prove of the last importance to 
Canada, the general Government ought to promote its 
completion by all the means in their power. It forms the 
principal link in the chain of iuteroceanic communication 
which, once established, will place British America, and the 
mother country as well, in a very different position with 
respect to Canada’s powerful neighbour to that they at pre- 
sent occupy. 
MARINE ENGINES, 


Tue most cautious writer is liable to be misunderstood ; 
and this is especially true of an author who refuses to drift 
with the tide of a popular prejudice. We believe, and we 
are happy in believing, that the majority of our readers 
fully understand that we are earnest advocates of engi- 
neering progress, but it is possibie that a few individuals 
have got hold of the notion that we are opposed to certain 
forms of progress as regards the construction and working 
of steam machinery. We have the greatest possible objec- 
tion to being misunderstood; and so, at the risk of recapi- 
tulating arguments that we have often used, and of saying 
that which we have said before, we propose to put in the 
most definite form our views on the vexed question 
of marine engine economy. If these views do not suit 
the taste of every designer and vendor of marine engines 
it will be a matter of regret to us. We find our recom- 
pense, however, in the knowledge that we state nothing 
which is inconsistent with the application of known laws; 
and we can patiently wait for the period when the accuracy 
of our opinions will be proved or disproved by the results 
of extended experiment. 

And first as regards compound engines for use at sea. 
To the system of compounding we have no objection what- 
ever. On the contrary, we hold that it is absolutely neces- 
sary to use two compounded cylinders, or even more, if very 
large measures of expansion are adopted. To take an 
extreme case, we may cite engives built by Mr. Perkins, 
which work with steam having a pressure of 300 Ib. 
on the square inch expanded as inuch as thirty times. 
Under ‘oom conditions, we should not dream of 
using fewer than three cylinders. Nor would we in 
marine work use fewer than two cylinders in which to 
expand steam of 100 Ib. or 120 1b. pressure fifteen or 
sixteen times. Our objections to compounding are all 
based on the combination of the compound system with 
low pressures and small measures of expansion, and on 
the unnecessary complication which we often find intro- 
duced by designers who have no thorough knowledge of 
their profession in the highest and best sense of the word. 
It is, we believe, possible to get as good results in every 
sense from an engine using steam of 751b. total pressure 
expanded ten or even twelve times in a single cylinder as 
can be had from a compound engine. We do not say that 
the results will of necessity be better, but there is no 
reason why they should not be as good. About this point 
we draw the line; as the measure of expansion becomes 
less, the more would we be disposed to use non-com- 
pounded cylinders; as the de, of expansion becomes 
greater, the more would we be disposed to use compounded 
cylinders. Furthermore, we wish it to be clearly un- 
derstood that the question of compounding or not com- 
pounding is principally, in our opinion, a question of the 
measure of expansion adopted, and very little indeed 
a question of pressure. Steam of as much as 160 lb. 
pa can be, and is, daily used with perfect success in 
ocomotives expanding from four to six times in a pair of 
non-compounded cylinders. In a marine engine the same 
thing might be done, because the average pressure would 
be so high that small cylinders could be used. It is the 
great diameter of piston required to get the required 
power out of steam so often expanded that its average 
pressure is very low, which necessitates the use of the 
compound type of engine. oe hes : 

y engineers have built compound engines in which 
steam having a pressure of not more than 50 !b. is expanded 
about sixfold. To this style of compound engine we are 
thoroughly opposed. We believe it to be contrary to all 
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sound principles of engineering. There is a place for 
everything, and so there is a place for compound 
engines, and there is a place for non-compound engines; 
aud this is what we are especially desirous that the rising 
members of our profession should understand thoroughly 
and completely, aud we insist. on the point, notwithstand- 
ing that many engineers in considerable practice hold that 
the compound engine is the only form of steam machinery 
that should be seat to sea with any ratio of expansion. 

Again, one of the principal objections that we have 
urged against the compound engine is its complexity. For 
along time this complexity was disregarded by makers, 
and engines enough to give any seagoing engineer a night- 
mare were persistently designed, constructed, and sent to 
sea. Arguments such as we used were put on one side, 
The economy of fuel effected by the compound type was, 
we were told, suflicient compensation for extra complica- 
tion. What is the fact at this moment? All the large 
firms building marine engines are abandoning as fast as 
they can every type of compound engine for mercantile 
purposes but one. Ina short time we shall have no com- 
pound engines ‘of considerable power at sea, except that 
with two cylinders and an intermediate receiver. And yet 
this form of engine possesses no theoretical advantage over 
other forms of engine. It is used solely because it is the 
simplest and most inexpensive form of compound engine 
that it is perhaps possible to construct. No more admir- 
able vindication of the accuracy of the opinions we have 
always expressed could be found than is supplied by this 
drift of practice into a particular channel. We contidently 
expect that it will be paralleled ina year or two by the 
total abandonment of the compound system for small mea- 
sures of expansion. 

And having thus far definitely explained the nature of 
the faith that isin us, we may now proceed further, and 
discuss the question whether it is or is not advisable to use 
very large measures of expansion at sea. On this 
point it is difficult to speak with decision. In theory it 
1s absolutely true that steam cannot be of too high a pres- 
sure when it enters a cylinder, or of too low a pressure when 
it leaves it; but it is equally certain that this theory cannot 
be reduced to practice. All the available evidence goes to 
show that when we expand steam ten or twelve times we 
get all out of it that can be got under the conditions that 
usually obtain, We are unable to find any trustworthy 
results of the performances of steamships expanding to a 
greater extent than this which are quite satisfactory. 
‘The great size and weight of the engine in proportion to 
the power developed goes far to neutralise all that can be 
saved in respect to boilers, and as regards consumption of 
fuel it is always a matter of doubt whether the ship would 
not have done just as well with a more moderate ratio cf 
expansion. If an engine burns but 21b. of coal per horss- 
power when expanding ten times, it is not worth while to 
expand fifteen times to cut down the consumptiun to 1°9 Ib.; 
and it is very certain that the cousumption of these ex- 
cessively expansive engines is seldom more than a very 
small fraction less than that of equally well-made engines, 
not expanding nearly so much; and the, of necessity, larger 
engines cost more for maintenauce and engineers’ wages. 
The truth is, that people persistently believe that the 
capacity of a cylinder between the piston and lid is the 
measure of the quantity of steam which enters from the 
moment the valve opens till it is closed at each stroke, 
whereas it is nothing of the kivd ; steam must be in all 
cases condensed on entering the cylinder in larger or 
smaller quantity according to the precautions used to pre- 
vent condensation. The loss cannot be totally got rid of 
under any circumstances in apy way but one, Jackettinga 
cylinder only reduces its amount, superheating only renders 
useful heat that owiny to the defective construction of our 
boilers would otherwise go up the chimney, and the loss 
by condensation increases ina very rapid ratio with the 
measure of expansion, so that all that may be saved by 
expanding fifteen times instead of ten times is indeed 
generally lost by the additional amount of cylinder con- 
densation. It is claimed for the compound engine that 
much of this condeusation is obviated by the interposition 
of a low-pressure cylinder between the high-pressure 
cylinder aud the condenser. Such an advantage dves exist 
in theory ; let us cousider fora moment if it exists in marine 
engine practice. 

It may be taken as proved, by the results of experience, 
that the compound marine engine of the future will be of 
the intermediate receiver type. There will be exceptions, 
of course, but this will be, no doubt, the prevailing form 
of engine. Now let us suppose steam of 100 1b, total 
pressure to be expanded fifteen times in such an engiue. 
‘The degree of expansion in the large cyliuder should be 
expressed approximately by the square root of the whole 
measure of expansion. Steam wiil, therefore, be cut off in 
it at a little less than one-fourth, and in the small 
cylinder at about one-fourth of the stroke. The initial 
temperature in the small cylinder will be 327°63 deg. Fah. 
The terminal temperature in the same cylinder will be 
about 240 dey. Fah. The difference will be 87°63 deg., and 
just as much steam will be condensed per stroke as 
will be required to raise the metal of the cylinder 
cooled down to the lower temperature to the higher tem- 
perature. If the engine runs fast, much of the metal will 
not have time to cool down, but the mean temperature of 
the cylinder will in all cases be somewhere between 
327'63 deg. and 240 deg. It will be nearer to the former 
the faster the engine runs and nearer the latter the slower 
it runs. The temperature in the intermediate receiver will 
vary with the dimensiuns of the receiver as compared with 
those of the cylinders, but im practice it can never 
be higher than that due to the terminal pressure 
of the steam in the small cylinder, and it may be much 
lower if, as is sure to be the case, the receiver is not large 
enough to maintain nearly the pressure in the large cylin- 
der during the time steam is flowing into it, The initial 
temperature in the large cylinder we will assume, however, 
to be 240 deg, The terminal temperature will be that 
proper to steam having a pressure of 6°66 lb—about 173 
deg.—while the final temperature is that of the condenser, 
or, say, 140 deg, The temperature in the large cylinder will, 








therefore, vary through not less than 100 deg. By jacket- 
ting the receiver it is believed that a considerable saving 
can be effected. No doubt, thanks to the jacket, the tem- 
perature of the steam entering the “low-pressure cylinder 
will be maintained, and so far good will be done. But the 
condensation in the jacket, on the other hand, must be very 
large. The less by condensation in the jacket of a cylinder 
is variable, because the entering steam being of the full 
temperature of that in the jacket, exerts no cooling in- 
fluence, and so for a portion of each stroke at least the 
steam in the jacket is spared. But this is not the case with 
*thesteam inthe jacket of thereceiver. The “live” steam pass- 
ing into and out of the receiver is always at a temperature of 
from 87 deg. to perhaps 100 deg. lower than that in the 
jacket. The obvious result must of course be the condensa- 
tion of a great deal of steam in the jacket, and as all the 
resulting water has been evaporated, and then returned to 
its original condition without doing work, it represents so 
much coal burned. The loss is as absolute as though the 
coal were burned ina separate furnace put under or close 
to the cylinders to keep them hot.* Again, it must be 
borne in mind that the cylinder which is exposed to the 
frigorific influence of the conderser is very large for the 
power developed in it. Ithas been proved by experiment 
that 36 square inches of surface condenser will condense 
one-horse power of steam per hour. It is an axiom that in 
steam engineering it is essential to economy that the 


| greatest possible weight of steam should always be passed 


in the smallest time over the smallest weight of metal. 
This rule is directly violated in the case of the compound en- 
gine. We may regard the two cylinders with their appur- 
tenances as coustituting two separate engines. ‘The large 
cylinder cannot use its steam with more economy than 
could the single cylinder of a non-compound engine taking 
steam at a pressure of 10 1b. only above the atmosphere 
and expanding it four times. It has been proved,about as 
clearly as anything can be proved, that under such condi- 
tion nothing whatever is to be gained in economy of 
fuel by cutting off at an earlier period than half 
stroke; and it is, therefore, reasonable to believe that 
if we followed this rule in the case of the compound 
engine, and, expanding four times in the small cylinder, 
contented ourselves with expanding only twice in the large 
evlinder, we should realise all the advantage, or nearly all, 
that is to be had; but this reduces our measure of expan- 
sion to about eightfold, and this can be effected in single 
as well as in compound cylinders. It does not absolutely 
follow, nevertheless, that we can never expand steam more 
than eight or tenfold with hope of advantage. If only we 
can obtain a non-conducting cylinder, all the difficulty con- 
nected with cylinder condensation vanishes. We do not 
mean a cylinder which will not suffer heat to pass out into 
the air through its sides—lagging stops that; buta cylinder 
which will neither absorb nor give out caloric. Whether a 
cylinder approximating to this condition can or cannot be 
made reraains to be seen. The man who produces it will 
effect the most important improvement in the steam engine 
that has been made since James Watt invented the separate 
condenser, 


NON-CONDUCTING STEAM CYLINDERS, 


In another place we have dealt with certain questions 
concerning the economy of marine engines, and we have 
spoken there, as we have often spoken before, of the exist- 
ing necessity for the production of non-conducting steam 
cylinders. We feel certain that were the value of such 
cylinders fairly realised, so many able minds would be 
devoted to the attainment of the required object that it 
would be attained; and we propose here to explain very 
shortly the reason why non-conducting cylinders would con- 
duce to economy in the working of steam engiues, 

The specific heat of cast iron, the material of which 
steam engine cylinders are all but invariably made, is about 
one-ninth of that of water—precisely, it is ‘1138, water 
being unity, A unit of beat is that amount of caloric 
which will raise one pound of water from 39:1 deg, through 
one degree Fah. A pound of steam at atmospheric pressure 
contains 1146°6 such units; a; the pressure increases so does 
the number of units, but the increase is very .nconsider- 
able. We shall be near enough to the truth if we assume 
that steam of an average pressure such as is common in 
engines expanding fairly, contains about 1150 units per lb. 
Now the same quantity of heat, measured in units, that 
would raise 1 1b. of water through 1 deg., will raise 9 lb. of 
cast iron through 1 deg. It must be understood that it will 
not raise 1 lb, of cast iron through 9 deg. unless the inten- 
sity of the heat, which is a totally different thing from its 
quantity, is measurable as 9 deg. by a thermometer. We 
make this statement for the benefit of our younger readers, 
who we know by experience are apt to confouud quantity 
with intensity. It will be seen from the foregoing that cast 
iron is about one-ninth part as efficient, weight for weight, 
iu condensing steam as is water, and this truth realised 
we are in a position to understand what takes place 
in the cylinder of asteam engine. The temperature in such 
a cylinder may, and under ordinary circumstances will, 
vary through a range of at least 100 deg. The amount of 
range will fluctuate with that of the temperature of the in- 
coming steam, and that of the vapour in the condenser or 
that of the atmosphere; but we shall be sufliciently near the 
truth if we assume the variation to be 100 deg. Deducting 
212 deg. from 1150 deg., we have 938 deg. left as what is 
known as the latent heat of the steam. Now, if we were 





* A powerful argument in our favour is supplied by the statement re- 
cently made to us by a member of an eminent engineering firm, to the 
effect that he found no advantage whatever from jacketting receivers, and 
had, therefore, abandoned the practice. Professor Rankine also states 
at page 395 of his treatise on ‘The Steam Engine and other Prime 
Movers,” that no advantage is gained by jacketting the low-pressure 
cylinder. The passage runs thus:—‘ In double-cylinder engines, where 
the expansion begins in a small cylinder and finishes in a larger, the 
usual practice is to have steam jackets round boih cylinders; but in a 
few exumples in which the small cylinder alone is jacketted, the lique- 
faction is found to be prevented, showing that the steam during its 
passage from thé small into the laige eylinder receives suflicient heat, 
either directly from the small cylinder or indirectly by conduction from the 
small te the large cylinder (which is in close contact with the small 
cylinder), to prevent an appreciable portion of it from condensing.” Under 
such circumstances, as it is obvious that the cause of condensation is not 
removed, it is evident that the loss due both to the small and large 
—— must be concentrated on the jacket of the s cylinder, or 

that all the liquefaction mugt take place in the small cylinder, 





dealing with water instead of cast iron, by dividing 
938 deg. by 100 deg., the temperature through which 
each pound of water would have to be raised, we should 
obtain as a quotient 9°38lb.; that is to say, 9°38 lb. of 
water would suftice to condense 1 1b, of steam to water | 
having a temperature of 212 deg.; but iron is only one-ninth 
as efficient as water, therefore nine times as much would be 
required, Putting all this into a definite proposition, we 
have the statement that every 84°42 lb. of cast iron raised 
through a temperature of 100 deg. condenses a pound of 
steam. A thoroughly efficient engine, working expansively, 
willgive out 1 indicated horse-power for every 20 lb.of steam 
passing through the cylinder per hour. If, however, this 
steam has to raise 85 1b. or thereabouts of cast iron through 
100 deg. in each hour, we lose 5 per cent. If double the 
quantity of iron is operated on, or if the time be halved, 
we lose 10 per cent., and soon, From this we deduce the 
axiom that the temperature of the cylinder should not be 
permitted to vary, but should always be as great as the 
greatest temperature of the steam at any time in the course 
of a stroke. 

It will be seen that however carefully a cylinder may be 
clothed, one great source of loss of heat cannot be pre- 
vented. The lagging precludes the transmission of heat 
through the walls of the cylinder to the atmosphere, but it 
cannot affect in any way the phenomena going on withia 
the cylinder. When steam first enters, it heats up the 
metal to a certain point. ‘The inner surface will be hottest 
and the outer surface will be coolest, and the time taken 
to bring the two surfaces to the same temperature will 
vary, other things being equal, with the rate of conduc- 
tion proper to the metal and its thickness, But it is 
evident that in any case a considerable weight of metal must 
be heated and cooled per stroke, and each 85 lb. of metal 
so heated and cooled through 100 deg, per hour represents a 
loss of one-twentieth part of 1-horse power. If the material 
of the cylinder were perfectly pervious to heat, but had 
no capacity for storing it up, no harm would be done, because 
we could, consistently with the demands of practice, use a 
perfect non-conductor asa lagging, which would prevent the 
radiation of heat while possessing a very small capacity 
for caloric itself. But cast iron stores up heat at one 
portion of each stroke and gives it out in another portion 
of the stroke. We may, to use a very rough but forcible 
illustration, regard the metal as a sponge, which absorbs 
heat in its pores during the period when the steam in the 
cylinder is doing work, and from which the heat so 
absorbed is squeezed out into the condenser when the 
exhaust port opens. The amount of heat thus wasted is 
enormous, especially in slow running engines, which allow 
time for the transmission of heat through a considerable 
thickness of the metal of the cylinder, ‘Lhe cylinders of 
some oscillating marine engines weigh as much as 28 tons 
each, or 62,72U1b. Not less than 737 lb. of steam must 
be condensed to raise one of these masses of metal through 
100 deg. It is fortunace that the transmission of heat 
through the iron is so slow that not wore than a ton or so 
of the metal really varies through that range of tempera- 
ture after the eugine has been blown through and fairly 
warmed up; were it otherwise, the steam engine could not 
exist. 

In order to avoid or reduce condensation in steam 
cylinders, we must construct them eitber of a material 
which will conduct heat so slowly that only a small por- 
tion of its total weight will alter in temperature; or of a 
material having so low a specific heat that any mode- 
rate quantity of caloric will suffice to raise it through 
the required range of temperature; or, finally, of a mate- 
rial which will combine both these characteristics. Wood 
would satisfy the first condition very fairly, but it is ob- 
viously inapplicable to the required purpose. It is practi- 
cally impossible to dispense with the use of metal in steam- 
engine cylinders; but it doesnot appear to beessential that we 
should contine ourselves to the use of heavy cast iron cylin- 
ders, For small engines it would be possible to use cylinders 
of very thin steel carefully lagged. Such cylinders could 
not absorb much heat; they would be too light. For larger 
engines a different arrangement would be necessary. An 
examination of any good table of specific heats will show 
that lead stands very low in the scale as compared with 
cast iron. Whereas the specific heat of the latter is, as we 
have stated, 1138, that of the former is but ‘0293. The 
specific heat of iron is to water as 1 to 9; the specific heat 
of lead is to water as approximately 1 to 34. It would 
require nearly 300 lb. of lead to do as much mischief in a 
cylinder as 85 1b. of cast iron. Nor is this all, We have 
shown that much of the influence for evil of the material 
of which a cylinder consists depends on the rate at which 
heat is transmitted through its substance. In this respect 
also lead excels cast iron. The conductivity of lead is but 
three-fourths that of cast iron. In the entire range of the 
metals none appears to be so available for our purpose as 
lead, In order to use it, the working surface should be 
composed of a thin steel cylinder placed in an outer case of 
cast iron, the space between to be filled with lead run in 
and compressed by hydraulic pressure. It does not appear 
to us, however, that the list of materials available for our 
purpose is exhausted by the metals, By adopting the 
principle of using a very thin metallic cylinder, and back- 
lng up and strengthening it by other substances, much may 
be ettected to economise steam. Wool can now be com- 
pressed into so hard a mass that blocks of it can be turned 
iu a lathe. Who in the face of such a fact will assert that 
we are compelled to adhere to the use of cast iron—almost 
the worst material of which a steam cylinder can be made? 








PHOTOMETRY AND RaILRoADS.—One of the most remarkable 
examples of aids rendered by one art to another, apparently with- 
out the remotest connection therewith, is furnished by an account 
received from Russia of the use in rolling mills for iron rails of a 
form of photometer for determining the precise temperature at 
which the ends of the rails must be sawed off, to secure exact 
uniformity in length. The inventor of this plan is named Palanow, 
being the director himself of a large ironworks. Doubtless here- 
after photometry will receive many more important applications 
in metallurgic and other arts in which intense temperatures are 
used, Our inventive readers will please turn the idea over in their 
minds,—American Gaslight Journal, 
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Hoppus’s Measurer, Enlarged and Revised, Showing at Sight 
athe Solid or Superficial Content and Value of any Piece or 
Quantity of Square or Round Timber, either standing or 
felled ; also of Stone, Board, Glass, &c., made use of in the 
Erecting or Repairing of any Building; the Contents being given 
in feet, Inches, and twelfth-parts of an Inch. With a copious 
Introductory Explanation of the Several Tables. Edited by 
Wituram Kicnarpsoyn. London: Frederick Warne, and Co., 
Bedford-street, Covent Garden. 

As there are some processes and operations which, in all 

poemenanty, will always be more satisfactorily performed 
y manual than by of mechanical agency, so also are there 

some calculations which it is impossible to divest of arith- 
metical complexity and reduce to a mathematical formula. 

Among these are the calculations connected with the 

measurement of timber. It is essential that a land agent, 

or in fact any one who is concerned in managing the plan- 
tations and timber on estates, should be able to arrive 
by measurement aud estimate, at the value of the different 
descriptions of trees. As the labour involved in the cal- 
culation of the cubical and superticial contents of timber 
is very great, the employment of some tables to diminish 
it is absolutely necessary. Every facility for reducing all 
calculations respecting timber of any scantlings, rough or 
weg: to a minimum, is to be found in the valuable little 

ook before us. It contains four sets of tables, one of 

which is devoted to the “superficial or flat measure of 
glass.” In the majority of instances a glance along the 
columns is all that is required to give the desired result, 
and when the question is one of an exceptional character a 
very slight supplementary calculation will suffice for the 
same purpose. An explanation of the different tables is 
prefixed to the main contents of the volume, so that the 
beginner can readily master the few points necessary 
to enable him to avail himself of their aid. A good 
clear type is employed, and the publishers have well 
ee the editor in the preparation of so useful a little 
work, 





Tales for Computing the Contents of Earthwork in the Cuttings 
and Embankments of Railways. By WitiiaM MacGREGoR 
London: E. and F, N. Spon, 48, Charing Cross. 1871. 

Tue author of this useful little volume has gone a step 
farther than any of his predecessors in their task of making 
similar compilations, and has also aimed at a greater degree 
of accuracy in the preparation of his tables. It is neces- 
sary in using Sir John M‘Neil’s tables, which are unques- 
tionably, on the whole, the best extant, to multiply the 
tabular number by the length on the longitudinal section 
in feet between the given heights, in order to obtain the 
contents of that portion of the cutting or embankment. 
Mr. Macgregor dispenses with this multiplication, and gives 
in his tables the actual number of cube yards opposite a 
given depth. In the example quoted by the author the 
calculation by his method requires only forty-seven figures, 
against seventy-three when M‘Neil’s tables are used. So 
far the balance is aecidedly in favour of our author, but 
there are a few other points to be considered which will 
not leave him quite so clear a field. In the first place, his 
tabular numbers ate calculated on the assumption that the 
heights on the longitudinal section are one statute chain 
apart, and although, when the distance is otherwise, a pro- 
portional multiplication or division will evable the approxi- 
mative contents to be arrived at, yet this secondary opera- 
tion is foreign to the method laid down. It is somewhat 
unfortunate that Mr. Macgregor should have adopted the 
statute chain as his basis of calculation, as engineers mostly 
now give the preference to the chain of 100ft., as it greatly 
simplities all the arithmetical operations connected with 
gradients and the laying out of curves and other matters 
of detail. 

The author lays rather more stress than we are dis- 
posed to do upon the extreme accuracy with which the 
quantity of/earthwork in any given cutting or embankment 
should be estimated. In his tables the decimals of a foot 
are considered, whereas it is usual to read to the nearest 
whole foot in estimating the heights of any given portion 
of acutting. That this plan is practically sufficient for 
the purpose may be tested by taking the example given by 
the author and working it out by M‘Neil’s tables, which 
only read to the nearest foot in height. According to 
Mr. Macgregor’s calculations the contents of the cutting 
are 13,145 cube yards, and according to that of M‘Neil, 
13,253 cube yards. As the total length of the cutting is 
858ft., a hundred cube yards is of no consequence either 
one way or the other. Where the general value of our 
author’s tables fails, is that they have no equivalent to the 
table of M’Neil, which is calculated to a base equal to 
unity. Consequently, when a base occurs differeut from 
those in the volume under notice, an independent calcula- 
tion is required to arrive at the true contents, which is far 
more complicated in its nature than the simple multiplying 
and addition numbers used in the other method. There is 
no question that when the statute chain is the one employed 
Mr. Macgregor’s book offers the readiest means of calcu- 
lating the contents of earthwork; but when the data are 
different from those upon which he bases his own esti- 
mates, the case must be left to the judgment of the person 
using his method. The book is exceedingly well got up, 
although, it is a pity that in three or four places the decimal 
point should be confounded with the comma put after the 
thousands place in the numbers. 


a 


A Memoir on the Indian Surveys. By Crrment R. Marxnay, 
C.B, Printed by order of her Majesty's Secretary of State for 
India in Council. 1871. London: Allen and Co., Waterloo- 
place; Edward Stanford, Charing Cross; and Henry 8. King 
and Co., Cornhill. 

_ Mr. Marxuawy’s name will doubtless be known to many 
of the readers of Tos EncingEr as the secretary to the 
Royal Geographical Society. He also belongs to the Geo- 
graphical Department of the India Office, 

Commencing with the end of the yolume now before us, 
we learn that two months after the incorporation of the 





East India Company, Richard Hakluyt, the illustrious 
founder of the East India Geographical Department, com- 
menced the preparation of memoranda collated from the 
writings of travellers to the East. For a century and a- 
half the labours of the Geographical Department were 
chiefly confined to the preparation of charts and the record 
of voyages; but with the acquisition of Bevgal by Lord 
Clive commenced the land surveys of Rennell, “ the father 
of Indian geography.” When Major Rennell returned to 
this country he devoted the remainder of his days to the 
interests of Indian geography at home, He was the 
unpaid but most efficient head of the Geographical Depart- 
ment of the India House. After his death he was suc- 
ceeded by Alexander Dalrymple, James Horsburgh, John 
Walker, and subsequently by the author of the present 
memoir, who took charge of the department in the autumn 
of 1868, with Mr. Trelawney Saunders, as assistant geo- 
grapher. 

A brief account of the Trigonometrical, Topographical, 
and Revenue Surveys, with a description of instruments 
employed for those purposes, and of the pendulum opera- 
tions in India, will be found at pages 1, 33, and 386 of the 
last volume of Toe Encineer. It will not, therefore, be 
now necessary to review those portions of Mr. Markham’s 
memoir which relate to those subjects, beyond stating that 
they are most full and complete, and correct in all respects, 
accompanied with numerous notes as to the works from 
which the information has been derived. There was, how- 
ever, a period anterior to what we have already published, 
occupied by the surveys of seas and coast lines by the 
Bombay Marine, dating from the year 1601. Nearly two 
centuries after these were commenced, a series of route 
surveys was undertaken by Major Rennell. He was 
succeeded by Major Lambton, whose labours, as well 
as those of his successors, have already been described 
in Tne Eneineer. Besides the Geographical Surveys of 
India, there has also been a series of geological, meteoro- 
logical, archzeological and astronomical surveys under- 
taken under the auspices of the Indian Government, all 
of which are faithfully aud fully treated of in the work 
now under review. 

It is not often that authentic scientific works relating to 
India are published in this country, although there must 
inevitably be mouldering away in the vaults of the India 
Office much information of inestimable value if it could 
only be brought to the light of day, and we hail with 
pleasure the appearance of these memoirs in the hope that 
they may be the precursor of further works of a similar 
nature. Government records are, however, too often kept 
as sealed books from the public, with the exception of such 
as from time to time make their appearance in the form of 
returns to the Houses of Parliament; but such are 
generally of only partial interest, and in them a small 
amount of information is wrapped up in a vast amount of 
verbiage too dry and official for the general reader. But 
if encouragement were given for the compilation of such 
works as the present, wherein the verbosity of returns and 
reports is condensed, and supplemented by researches in 
the records of scientific societies, both in this country and 
abroad, the interests of science could not fail to be greatly 
furthered. Mr. Markham’s name is not altogether un- 
known in the field of scientific researches; and judging 
from his present work, and others that we have seen, he 
appears to be a compiler of some merit. He has also 
written a small work on “Irrigation in Spain,” besides 
being the author of several other works of a more or less 
scientific interest. As a geographer he undoubtedly is 
deserving of a high position, and his “ Memoir on Indian 
Surveys” is, as might be expected, a production of no 
small merit. 





The Readiest Wages Reckoner Ever Invented. By J. Watton. 
London : William Tegg. 1871. 

Tus work fully deserves the title conferred on it by its 
author. It is simply the best wages table which it is per- 
haps possible to produce. It has been in use for two years 
in a very large establishment, and given entire satisfaction. 
Wages for the fraction of every hour, and from one hour 
to eigbty-two and a-half hours are calculated from 6d. to 
7s. per day. A large vime-sheet can be filled in a couple 
of hours by the clerk who has this book at his side. It is 
strongly bound, well printed, and the general arrangement 
is excellent. 





PRIVATE BILLS OF THE SESSION. 


Ar the last sitting before the Whitsuntide recess, held on 
Friday last, Mr. Walter's Committee on Group N disposed of 
the Metropolitan Board of Works (Metropolis Sewage and Essex 
Reclamation) Bill, by throwing it out on preamble, adding ene 
more to the rather numerous parliamentary failures and defeats 
that the board has sustained in the present session, including 
the Shoreditch Improvement Bill, rejected, and the Leicester- 
square Improvement Bill, with which they have not proceeded. 
The Board were successful, after a lengthened hearing of the 
case, in resisting the bill for a modification of the Maplin Sands 
Reclamation Scheme, by limiting the area for the application of 
the sewage by irrigation to a point bounded in an easterly direc- 
tion by Carney Island. The bill brought in by the Board was 
much mere summarily dealt with by the Committee. It was 
not for the application of the A B C or any other utilisation 
process, but for the annulment of their agreement with Messrs. 
Napier and Hope, to whom the conceded the 
northern metropolis sewage, and for the appropriation by the 
Board of £25,000 deposited under the agreement for the execu- 
tion of certain reclamation works. Four years of the time for 
the execution of the works remain unexpired, and the Board 
have not got their bill to lay hands just yet on the nice little 
sum referred to. The Board and the other parties concerned in 
these metropolis sewage and Essex reclamation schemes remain 
as they were—in statu quo ante bellum—each somewhat poorer 
for their parliamentary campaign. 

In connection with the tramway bills inquiry, some interest- 
ing evidence has been presented touching street traflic in various 
thoroughfares of the metropolis. On Monday, April 10th, 
1871, the following yehicles passed a part of Oxford-street to 
the west of Regent-circus between 8 a.m, and 8 p.m, ;—Carriages 





(various), 2218 ; omnibuses, 1673; cabs, 3265 ; vans, carts, wagons, 
&c., 639 ; total, 7745. On Saturday, May 20th, the numbers 
that passed a part of the same street to the east of Regent- 
circus were :—Carriages, 2422; cabs, 3936; omnibuses, 1511 ; 
heavy traflic, 1027 ; total, 8896. Percentages :—Carriages, 27°3 ; 
cabs, 44°3; omnibuses, 169; heavy traffic, 11°5. On the 
Thames Embankment, between Westminster Bridge and Charipg 
Cross, the following vehicles passed from 8 a.m. to 8 p.m., on the 
3rd of April last :—Carriages and light vehicles, 953 ; cabs, 292 ; 
vans, wagons, &c., 452; total, 1797. On Westminster Bridge, 
from twelve noon of May Ist to twelve noon of May 2nd 
the following vehicles passed:—Light traffic, 4281; cabs, 
3891; heavy traffic, 3418; omnibuses, 638; total, 12,228. 
The heaviest traffic was from eleven to twelve forenoon, 
when 1174 vehicles passed ; the lightest from 4 a.m. to 5am., 
when forty-six vehicles passed in the hour. The number 
diminishes gradually from three to four afternoon to four in 
the mornings. From 5 a.m. there is a gradual increase in the 
numbers till noon. 

On Wednesday next a new Tramway Group, No. 12, will com- 
mence its sittings, with Mr, Assheton Cross in the chair. The 
Committee will have three bills to consider—the Paddington, 
St. John’s Wood, and Holborn ; the London Street (Kensington, 
Westminster, and City lines) ; and the Metropolitan Street (W est, 
minster Bridge, and battersea l’ark, &c., Extensions). A number 
of unwilling witnesses will be brought before the Committee 
when they resume their sittings next week. In Mr. Walters’ 
Committee a prisoner will be brought from Coldbath-fields 
prison to give evidence on the Watermen’s Company and 
Thames Conservancy Bill. He, by the way, will scarcely be an 
unwilling witness, the “outing” for a day will be an agreeable 
relief to the dull tenour of prison life. The attendance and evi- 
dence of an officer belonging to the Royal Irish Constabulary are 
necessary in the inquiry concerning the Newry Borough Im- 
provement Bill, and of another Irish witness in the Dublin Gas 
Bill. The three are cited to appear by the order of the House 
on certain days “at twelve of the clock.” 





Passtvity oF IRON AND ELEcTROLYsI8s.—L, Schénn states that, 
when a piece of iron is tightly fastened to a piece of charcoal, care 
being taken to make the contact between the charcoal and well 
polished iron as perfect as possible, and also to immerse both these 
substances simultaneously into nitric acid, the iron is not dissolved; 
but as soon as either the metal or the charcoal is touched, under 
the surface of the acid, with a strongly electro-positive metal (for 
instance, zinc), the iron becomes at once active again, and is dis- 
solved in the acid with a copious evolution of gas. When some 
very dilute hydrochloric acid, so weak that it hardly acts upon 
zinc, is poured into a platinum basin, and a piece of zinc placed in 
that liquid in metallic contact with the platinum, a copious evolu- 
tion of hydrogen takes place at once, precisely on the spot where 
the zinc, platinum, and acid are in contact. If, instead of the 
very weak acid, an aqueous solution of corrosive sublimate be 
taken, and the experiment repeated, meiallic mercury is separated 
at the point of contact between the zinc, platinum, and the sulation. 
The author finally states that, from a series of experiments made 
by him, he has found that all desired electro-chemical actions can 
be called forth at pleasure by simply placing either two different 
metals, or charcoal and metals, in contact with a fluid. 


BRITISH ASSOCIATION OF GAS ManaGers.—The eighth annual 
general meeting of the members of this association will be held on 
‘Tuesday, Wednesday, and Thursday, the 13th, l4th, and lich of 
June, 1871, at the royal Dublin Society’s Ruoms, Kildare-street, 
Dublin, Mr. Edward W hite, vice-president, will occupy the chair. On 
Tuesday, June 13th, the chair will be taken at eleven o'clock, and 
upon the delivery of an inaugural address by the Vice-President, 
the admission of new members and the reading of papers and 
communications will take place. At the evening meeting the 
chair will be taken at seven o'clock p.m., when a lecture by Dr. 
Letheby, on “The Analysis of Gas,” will be delivered. On 
Wednesday, June 14th, the chair will be taken at eleven o'clock 
a.m, The morning will be devoted to the reading of papers and 
communications, election of officers for ensuing year, &c. At 
six o’clock p.m. the members and friends will dine together at the 
Ancient Concert Rooms, Dublin. On Thursday, June Lith, an 
excursion will be made to Glendalough, to visit the lead and silver 
mines, and other places of interest in the neighbourhood. The 
following is the list of papers to be read :—** Report of the Com- 
mittee on the Establishment of a Benevolent Fund and the Reduc- 
tion of Sunday Labour;” **Lithology of Gas Coals,” by Mr. Jas. 
Paterson, Warrington; “On the Best Form of Condenser,” by Mr. 
W. J. Warner, South Shields; ‘*‘On a New Equilibrium Gas 
Governor,” by Mr. Chas. Hunt, London; **On the Economy of 
Employing Exhausters,” by Mr. Geo. Anderson, London; ** Ou the 
Apparatus for and Method of Manufacturing Sulphate of Ammonia, 
Suitable for Small Works,” by Mr. Jas. Eldridge, Richmond; 
** On the Cause and Prevention of Choked Ascension Pipes,” by 
Mr. John Somerville; **Carbonising Accounts,” by Mr. W. J. 
Warner, South Shields; **Carbonising Accounts,” by Mr, John 
Niven, Clayton; *‘ Coal Storage and Spontaneous Combustion of 
Coals,” by Mr. A. H. Wood, Hastings; ** Spontaneous Combustion 
in Coal Stores,” by Mr. A. C. Fraser, Middlesbrough; ** Oo Gas 
Measurement,” by Mr. F. W. Hartley, London; *‘ On the Manu- 
facture of Gas from Coal Tar,” by Mr. J. Arnott, Leeds; ** Addi- 
tional Experience of Tar Pavement,” by Mr, Geo. Anderson, 
London. 

ASTRONOMICAL PHOTOGRAPHY.—The highly successful results 
obtained by Lord Lindsay in photographing the last total eclipse 
of the sun at Cadiz make the photographic process he employed a 
matter of some interest. The cullodion he employed was Maw- 
son’s *‘ extra rapid,” and the strength of the nitrate of silver bath 
was 35 grains to the ounce of distilled water. A protosulphate 
of iron developer of medium strength was employed. The time 
the plates were exposed in the telescope to take the partial phases 
of the eclipse was an infinitesimal fraction of a second ; the times 
of exposure for the total phases varied from one second to twenty ; 
the published picture of the totality is copied from a plate which 
had an exposure of twenty seconds. In any further work of the 
kind with the same instrument, namely, one of Mr. Browning's 
12}in. silvered mirror reflectors, longer exposures will be given, 
the error on the last occasion being a little on the side of under- 
exposure. No special peculiarities were observed during the 
development of the plates. In developing with protosulphate of 
iron there is a tendency to produce a rough granuiated deposit of 
silver ; in the preliminary experiments at Cadiz no tendency to 
granulation was seen, it was, therefore, thought best to “let well 
alone,” and not try any other developing solution. After the pic- 
tures were developed they were intensified in the usual way with 
weak pyrogallic acid mixed with a few drops of slightly acid 
nitrate of silver. Lastly, the negatives were varnished and further 
protected with small sheets of plate glass, cemented over the sur- 
face of the picture with Canada balsam, The photographic opera- 
tions were carried on in a portable wooden house made in London 
by Mr. Browning, and shipped to Cadiz. The house was fitted: up 
on the scene of operations—a vineyard a few miles from the town, 
and the locality was so unpicturesque that it is diflicult to do it 
injustice. A Spanish vineyard in winter is something like a 
ploughed field in England, apd the scene of operations was all 
vineyard. Substitute ‘“‘vineyard” for “‘ Goswell-street, and 
Dickens describes it exactly in ‘* Pickwick ”:—‘‘ Goswell-street 
was at his feet, Goswell-street was at his right hand as far as the 
eye could reach, Goswell-street extended on his left, and the oppo- 
site side of Goswell-street was over the way, 
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THE BARRICADES OF THE PARIS COMMUNE. 


BARRICADES are not quite a novelty in Paris. The memory of 
the “three glorious days of June ” is still fresh, but the struggle: 
now happily terminated, or supposed to be terminated—for the 
experience of the last ten months makes one hesitate to regard 
anything as positive or to be depended on in any way—throws all 
former revolutions utterly into the shade, We cannot rely entirely 
upon the accounts of the losses which have occurred on both sides, but 
there is no doubt that many thousands of lives have been lost and 
an incalculabl t of destroyed. 

When it is remembered that after the Government forces had 

made their way into Paris the insurgents held a large A eee of 

Paris for a week, it becomes evident that the methods adopted by 

them were not those of ordinary rioters. A considerable amount 

of military engineering ability must have'been called into play in 

order to keep an army of 80,000 men or more at bay for a whole 
week while the Communists pursued their diabolical intention of 
reducing Paris to a heap of ruins; and they have fortunately not 
succeeded to the full extent ; but they have done, sufficient mis- 
chief to cause their deeds to rank with those of the most savage 
hordes that ever appeared in civilised Europe. 

Our contemporaries have given the general facts and many de- 
tails of the struggle, but no one has yet been able to give anything 
like a practical account of the mode of proceeding of the insur- 
gents. We are, fortunately, enabled to present our readers with a 
sketch map of a portion of Paris, drawn by one who has lived 
through the whole period of the siege and the Communal 
insurrection, whose house stood in the midst of the barri- 
cades, and who is intimately acquainted with every portion 
of the quarter to which the sketch relates. The quarter 
is that of the schools—the Quartier Latin—as it is called, 
lying between the Seine and the Luxembourg, and not comprising 
an area, of more than about a mile square; yet within this com- 
paratively small space there are more than fifty barricades. But 
the number of these impediments is far from the only point of 
importance in the matter; of course the — portion of these 
barricades were merely formed in the ordinary way by building 
up stones, or bags filled with earth in a straight line across the 
street, but many of them were compound, as will be seen by refer- 
The main avenue of the quarter is the 





ence to our map. 
Boulevard Saint Michel, which runs from the river, past the 
Luxembourg, to the Observatory. In this boulevard the two 
barricades were provided with fosses, and were built in a perfectly 
scientific Our sketches, i lete as they are, will, we 
trust, give practical military engineers some idea of the means by 
which the Communists managed to hold Puris for about two 
months, and to defend several barricaded places for days, until all 
the houses around were reduced to ruins, 








ON SOME FORMS OF THE GALVANIC BATTERY. 
By S. B. SHarpiezs, 8.B.* 

WHILE making some experiments as to the best method of 
determining nitrous acid, Dr. Gibbs had his attention called to 
the fact that nitrous acid is instantly oxidised by an acid solution 
of potassic bichromate to nitric acid. 

This result he communicated to me in the early part of 1870, 





| adjusted ; the wire removed should exactly equal the second length 
| noted above. The second cell was now substituted for the first, and 
the | if the needle still remained at a constant point the measure was 
| considered satisfactory. 





saying, at the same time, that he thought it might be advanta- 
geous ‘o use a mixture of nitric and sulphuric acids and potassic 
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bichromate, as the shontiag liquid in the porous cell of tlie 
Bunsen ar The chrom acid would prevent any evolution 
of nitrous by oxidising it as soon as formed to nitric acid. 
The nitric acid the active fluid 


in the combination would 

arisa which is continually place in the 
romate battery, and would be constantly renewed. 

occasion to use a ba’ a few days after, I tried the 

mixture with such results that it seemed desirable that 

the subject should be more fully investigated. The electro-motive 

a battery were therefore 
term 
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The capers eek wan ate of P. orff's rheostats, which 
was ed with sixteen metres of German silver wire, the 
resistance of this being but little affected by changes of tempera- 
ture. By means of clamps, any number of centimetres of wire 
could be introduced into the circuit. When the needle of the 
galvanometer was deflected to forty or fifty degrees a change of 
one centimetre in the length of the resistance could be readily 
seen. The galvanometer was an ordinary one in which the coil 
was replaced by a thick, copper band, passing once arcund 
and close to the needle, which was suspended by a filament of 
silk, and so adjusted that it was at the zero of the scale when it 
came to rest in the meridian. 

In order to determine the internal resistance I made use of 
two elements of the same construction, which could be thrown 
into the circuit cither ly or side by side. I found, when all 
my connections were bright, that there was ‘no appreciable differ- 
ence between the two elements, that is, either element when con- 
nected with the galvanometer, would deflect it the same number 
of degrees. 

The zincs were about 4in. high and 2}in. internal diameter, 
with a slit in one side. The porous cups filled the internal space 
almost rE The carbons used were those manufactured ty 
Chester, of New York, for ordinary medical hatteries, and had a 
section of about a —— inch. The exciting liquid was a mixtwe 
of sulphuric acid with nine times its volume of water; this was 
found to be without action on the zincs when the battery was not 
running. The zincs were kept well amalgamated. 

The electro-motive force was determined by Wheatstone’s 
method,* as follows :—One of the cells was thrown into the circuit ; 
the rheostat was then adjusted until the needle stood at 40 deg. ; 
the resistance was then decreased, until the needle rose to 50 deg. ; 
the length of wire removed was noted. The second cell was then 
placed by the side of the first and the resistance increased until 
the n stood at 50deg., and the added length of wire 
noted. While both cells were connected the needle was brought 
again to 40 deg.; by removing part of the resistance, this length 
was also noted ; it should correspond exactly to the first length. 
One of the cells was then removed and the resistance again 


If there was any discrepancy in the 
measurements, or if the needle stood at a different point with one 
cell from what it did with the other, the connections were all 
examined and the measurements ——— It was rarely found 
necessary to make more than one trial. 

The fo:mula used were those given by Wheatstone (loc. cit.), 


as follows :—For electro-motive force rr = in which E= 


the electro-motive foice of a standard battery, and ¢ the length 
of wire necessary to re‘uce the needle of the galvanometcr from 
one given point to another given point. E’ = the electro-motive 
force of the battery to be letermined, and /’ the len of wire 
which was required to be reuoved to change the n from one 
of the given points to the otver. 

For the internal resistance of the battery, R = 2/, in which 
formula R = the internal resis‘ance, and/ = the le of wire 
which must be added when a iecond cell is placed the first 





to bring the needle to the same oint where it stood when only | \ 


one cell was in circuit. After making one series of measurements 
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the needle was brought to 40 
oe! twelve hours if the 


and allowed to temiain at that 
tery remained constant for that 

e ; the measurements were then ted and com- 
= those of a Bunsen cell made under the same circum- 


The first measurements, made in March, 1870, were merely to 
determine the electro-motiveforce. In the rest of ts, 
made in ponatien, SA ane January, 1871, the internal resist- 


ances were also 


t.—For purposes of comparison, a Daniell’s cell 
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was i up, using the same zinc and porous cup, and the same 
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absorbing liquid. 
this with a Bunsen’s cell gave 169 for the electro-motive force of the 
latter, Daniell’s being 1 Latimer Clark* gives the number 175. 
Ez. No, 2.—The porous cell was filled with a saturated solution 
of potassic bichromate in a mixture of equal parts of nitric and 
ion po Bae oe Boda Bee w elep att acid fons ‘ 
gave a out o es 
until the exciting was exhausted. Its electro-motive force 
was the same as that of the ordinary Bunsen cell. 





*From the American Journat-of Science and Arts, 


*Phil. Trans., 1843, Part II., p. 313. 


*Qn Electric Measurements, p. 108. 
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Ez. No. 3.—The porous cell was filled with coarse fragments of 
bichromate, and then saturated with nitric acid. The 
electro-motive force was the same as in the last experiment, but 
the battery was not quite so constant, and there wasa t waste 
of bichromate, there bein g much more than was requisite to satu- 
‘i io dn The. Il filled as in the last experiment, on] 
‘2, No. 4.—The cell was as in ex 0! 
the liquid used was a mixture of equal parts nitric and sul — 4 
acids. The electro-motive force was the same, but trouble was 
experienced from the formation of crystals of chromic alum which 
— the carbons and porous cells and stopped the working of 
the battery. 
5.—The absorbing liquid was a saturated solution of 
tassic bichromate in h: oric acid. The electro-motive 
‘orce of this battery rapidly declined; starting with the same force 
as Bunsen’s, in the course of two hours and a-half it ran down to 
two-thirds of that force; its internal resistance at the start was 1°7, 
that of Bunsen’s, at the end of two and a-half hours it was 3°6. 
It gave off chlorine during the whole time it was in action. — 

Ex. No. 6.—The absorbing liquid was a saturated solution of 
potassic bichromate in nitric acid. It gave the same electro- 
motive power as the o: Bunsen cell, but the internal resist- 
ance was about 2°3.as much. The battery was sensibly constant 
for twelve hours. : ; 

Ex. No. 7.—Ex. No 1 was repeated under slightly different cir- 
cumstances. The saturated solution of bichromate used in the 
last experiment was mixed with one-third its own volume of strong 
sulphuric acid, and enough water added to take up the paar 
tated chromic acid. This formed the most satisfactory battery 
tried; it was perfectly con:t int during twelve hours. The internal 
resistance was only about one and a-half times that of an ordinary 
Bunsen’s cell of the same construction, and not the slightest odour 
could be perceived in the room. The electro-motive force was the 
same as that of the Bunsen cell. 

Ex. No. 8.—Having seen in the American Chemist* a notice of 
a new battery by Prof. Bunsen, mentioned in an address by Prof. 
Roscoe, before the Chemical Section of the British Association for 
the Advancement of Science, I made atrialof it. This battery con- 
sisted of two metals, platinum and zinc, with a single fluid, namely, 
a solution of chromic acid in dilute sulphuric acid; I tried it in a 
small cell in which equal surfaces of zinc and carbon were opposed 
to each other. The electro-motive force was twice that of a 
Daniell’s cell, or 1°2 that of a Bunsen’s; but it was not very steady, 
and the chromic acid acted strongly on the zinc. 

Ex. No. 9.—Dr. Gibbs suggested to me to try a solution of 
chromic acid in nitric acid in the porous cell, using sulphuric acid 
in contact with the zinc. The electro-motive force was the same 
as in the last experiment, and the internal resistance was the same 
as in the Bunsen cell. The battery was perfectly constant. Two 
cells very slowly decomposed pure water and gave vivid flashes of 
light when the connections were made. 

£z. No. 10 was undertaken to determine the effect of replacing 
the bichromate by manganic oxide. The porous cell was filled 
around the carbon with manganic oxide; nitric acid was then poured 
on it until it was completely saturated. This gave very poor re- 
sults; the electro-motive force was about 1°43 times that of a 
Daniell’s cell. The battery was not very steady, and after running 
some time began to give off fumes of nitrous acid. 

Ex. No. 1L—Joulet gives an experiment with a battery in 
which platinum in nitric acid is used as the negative, and zinc in 
caustic potassa as the positive electrode, and gives the electro- 
motive power as equal to 2°41 Daniell’s. I repeated the experi- 
ment, using a solution containing one-fifth of its weight of potassic 
hydrate in the outer cell, and _a saturated solution of chromic in 
nitric acid in the inner cell. I found the electro-motive force at 
first about 2°35 that of Daniell’s cell, the internal resistance being 
that of a Bunsen’s cell. It was rather unsteady at first, and then 
began to gradually decline. No odour was perceptible. 

Several experiments were tried, with the hope of obtaining a 
single fluid battery with the following results. 

Ex. No. 12.—A strong solution of caustic potassa was made, 
saturated with ferricyanide of potassium, and used in the cell em- 
ployed in experiment No. 8. This gave a feeble current and the 
carbon was rapidly polarised. 

Ez, No, 13.—As solutions of sulphurous acid and acid sulphites 
dissolve zinc without evolution of hydrogen, forming h 
sulphites, it was thought that these might be used as the exciting 
liquids. They gave a very feeble current, and the carbon was 
soon polarised. The sulphite of zinc formed also adhered to the 
zinc and prevented further action. 

Ex. No. 14.—Iodide of potassium saturated with iodine was 
tried ; this also gave a feeble current, and the carbon soon became 


po lo 

Ex, No. 15.—A cell of the Maynooth battery was fitted up and 
a saturated solution of ic bichromate in nitric acid used as 
the absorbing liquid ;_ the battery was not very constant, and the 
iron was soon attacked ; no fumes, however, were given off. The 
electro-motive — was about ‘55 of a Daniell’s cell. 

The result of these experiments seem to show that the battery 
used in experiment No. 7 is the best for ordinary use, since it 
eosts but little, if any more, than the Bunsen battery charged 
with nitric acid alone, and is entirely free from fumes until ex- 
hausted. If the following directions are observed in preparing 
the fluid it cannot fail, I think, to give satisfaction. 

To prepare the exciting liquid, sulphuric acid of 1°84 sp. gr. is 
mixed with nine times its volume of water and allowed to stand 
until the precipitated lead is all settled. The clear acid is then 
decanted and is fit for use. This plan of preparing the acid has 
been in use in this Jaboratory for some years and gives very good 
results, local action being almost entirely prevented by the re- 
moval of the lead. 

To prepare the absorbing fluid, ordinary commercial nitric acid 
is saturated with potassic bichromate ; this should be done in a 
warm room, as it takes up much more when warm t when 
cold. The solution thus prepared is mixed with one third of its 
volume of sulphuric acid and enough water added to re-dissolve 
the chromic acid precipitated. 

Two objects are gained by adding the sulphuric acid. The mix- 
ture is less expensive than if pure nitric acid is used, and the in- 
ternal resistance is decreased. If the internal and external cells 
are properly proportioned this battery will run until the exciting 
fluid isexhausted, without giving off any fumes of nitrous acid. 
If crude chromic acid could be obtained at a sufficiently low rate, 
No. 9 would be a very powerful and convenient battery for many 


purposes. 

My thanks are due to Dr. Walcott Gibbs for many valuable 
suggestions made during the progress of this investigation and 
for the use of the apparatus employed. 





ON wo om | a new working men’s club was opened in the 
neighbourhood of the ironworks at Albert-hill, Darlington, which 
will present all the conveniences of the public-house, but without 
tae dri Another is to be opened at the north end of the town, 
Lonpon WateR SupPLty.—The Metropolis Water (No. 2) Bill, 
which bears the names of Mr. Bruce and Mr. Winterbotham, pro- 
vides for a constant water supply by the metropolitan companies 
when required to do so in any district by the Metropolitan 
of Works, who are to act on their own motion or when required 
to do so by the local authority in any district. In case of the me- 
tropolitan authority refusing or delaying to act, or in case of the 
th of a district being likely to suffer from an insufficient water 
supply, the Home is to have power to require the water 
The companies are liable 








companies to provide a constant supply. 
to # penalty not exceeding £200 for breaches of the Act, and a 
further not £100 per month for continued neglect. 
a mute re to =e aa by Government - test od the 
ie wal each penalt 
to be imposed for impurty, en me 
* Vol. i, p. 209, + Phil. Mag., vol. xxiv, p, 113, 1844. 
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993. GzorGe Spencer, Cannon-street, London, “‘ Improvements in the 
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Surrey, “Improvements in ex: ig and —-. fibres from the 
vegetable and o su ices adhering to them in their natural 
state, and in — for these ."—A communication from 
James Brown, Exchange-place, New York, U.8.—20th April, 1871. 

1068. Wittiam Irvinc Ho.tpsworts, Tom Ho.psworrn, and Joun 
Ho.psworts, Shaw ge Halifax, Yorkshire, ‘‘ A new or im- 
proved textile fabric.”— 22nd April, 1871. 

1083. WituiaM Rospert Lake, Southampt 2, London, ** An im- 

roved method of and apparatus for utilising wave power as a motive 
orce.”—A communication from Spencer Ruding Deverell, Mount Gam- 
bier, South Australia.—24th April, 1871. 

1087. Tuomas ALFRED SKFLTON, Essex-street, Strand, London, ‘‘ An im- 
provement in lamps fixed in streets, open spaces, factories, railway 
stations, and public buildings.” 

1091. James Grrrin, Highgate-road, Middlesex, ‘‘ A new mode of fasten- 
~  pae | and immediately any broken bar, carriage pole, shaft, 
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oar, scull, or mast of small vessels.” 

1092. ALrreD Boronet, Swansea, Glamorganshire, “‘ Improvements in 
the manufacture of retorts, muffies, and pots.”—25th April, 1871. 

1119. Griwsnaw Heyes and Taomas EntwistLe, Accrington, Lancashire, 
“Improvements in warping or beaming machines.”—Partly a commu- 
nication from Edwin H. Cummings, Lewiston, , Maine, 
U.8.—27th April, 1871. 

1163. James Howarp and Epwarp Tenney Bovsrieiv, Bedford, “‘Im- 
provements in tubular steam boilers.”—1lst May, 1871. 

1179. THEopore Scuwartz, New York, U.S., “ Improvements in the 
method of treating wood for the production of acetic acid, and the 
utilisation of the biproducts.”—2nd May, 1871. 

1183, Samuzt Oram, Kempson-road, Walbam-green, Fulham, Middlesex, 
“Improvements in boilers and generators for raising steam for 
evaporating and for other purposes.”—3rd May, 1871. 

1207. Witt1am Rosert Lake, Southampton-buildings, London, ‘ Im- 
— in the construction of draught tubes or globes designed to 

used as a substitute for the glo coahuentioy laced on gas 
burners.”—A ication from T int Trudeau, Ottawa, Canada. 

1209. ARCHIBALD TurNeER, Leicester, ** lanp its in the facture 
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hinery or apparatus for embossing, glassing, and producing the 
Levant finish on leather.” 


1219. Wituiam K.oex, Birmingham, “Improvements in scale beams, 
d wi machines.” 
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1330. Taomas Ropert Hay Fiske, Mirfield, Yorkshire, “ Improvements 
in a mus for steering ships or machinery for working helms or 
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1332. Bexzsaminw Bioomrietp, Reading, Berkshire, “‘ Improvements in 
<y ~ <> tus for cracking or dressing mill and other stones.” 
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1336. Rosert Patrox, Snodland, and Wiitiam Piper, Maidstone, Kent, 
* An improvement in machinery employed in the manufacture of pulp 
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1338. Davip Suita and Janes Sairn, Airdrie, Lanarkshire, N.B., ‘* Im- 
pr - ts in Iding and in the machinery or apparatus employed 
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improvcu jvocess for covering leather, aud giving a cloth-like appear- 
wie ty ita surface."—A communication from George Washington 
McDaniel, Georgetown, Columbia, U.8.—19th May, 1871. 
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A communication from Henry D. Berrett, Washington, Columbia, U.S. 
—20th May, 1871. 
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1954. Witttam Cameron S1itar, Cornhill, London, and Rosert Georor 
Sitar, Grange- , Upper Norwood, y, and Georce Wittiam 
Wioner, Grove-lane, Camberwell, Surrey, ** Deodorising and purif ying 
sewage, &c.”—15th June, 1868. 

1658. ALFrep Vincent Newroyx, Chancery-lane, London, “Sewing 

es.” —20th May, 1868. 

1667, WittiaM Paciser, Pall Mall, London, and Fraycis Jonx Bovrox, 
Rochester, Kent, ** Ordnance, &c.”—21st May, 1863. 

1698. Joun FLercuer, Bow, London, “ Reburning of animal charcoal.”— 
23rd May, 1868. 

1702. = Sicispert Ricnagp, Paris, “Spinning machinery.”—23rd 
May, 1868. 

1704. Cant WinpHavsen and Hetnricn Bussino, Germany, “Chimney 
cowls.”— 23rd May, 1868. 

1761. Taomas Greenwoop, Leeds, “Assorting the fibres of dressed 
silk.”—A communication from Auguste Veillou.—28th May, 1868. 

1717. Joun Scorrern, New North-street, Finsbury, London, “ Treating 

per.”—25th May, 1868. 

1702. Jarvis Patwer and James Brecknock Pacmuer, Palace Works, Old 
Ford-road, Bow, ‘‘Matches and fusves.”—\ communication from 
Rudolf Hermann.—25th May, 1863. 

1718. Josepm Exxicotr Hoimes, Ruabon, North Wales, “Cutting or 
dressing stone.”—25th May, 1868. 

1722. James Ferraset, Brimscombe Port Mills, near Stroud, “ Feeding 
carding engines.” —26th May, 1868. 

1768. Freperick Newton Gisporne, West Strand, London, “ Signalling 
on board ship.”—29th May, 1868. 

1775. JuLios NuELLEeNs, Torquay, and Matraias Nevaavs, Surrey-strect, 
Strand, London, * Cooling liquids.” —2th Muy, 1863. 

1767. Hinam Hatyes, Sout pton-buildings, Uhancery-lane, London, 
‘Lead pipe.”—A communication from William Authony Shaw, New 
York, U.S.— 28th May, 1868. 

1805. Josepn Avery, Great Portland-street, Marylebone, London, 
“ Venetian blinds.”—2nd June, 1868. 











Patents on which the Stamp Duty of £100 has been Paic. 
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valves.” —26th May, 1864. 

1349. James Youno, Bucklersbury, Lundon, “Treatment of bituminous 

b "—3ist May, 1564. 
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1223. Henry Crarke Asn, Oxford-street, London, “I its in 
railway vans and other vehicles for conveying meat and other perish- 
able articles of food.”—5th May, 1871. 

1227. AL¥reD Vincent NewrTon, Chan -lane, London, “‘ Improvements 
in liquid meters.”—A communication from José Francisco de Navarro, 
New York, U.S. 
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1268. Witt1aM Firtn, Rose-villa, Viewforth, Edinburgh, “‘ Imp: t 
in and connected with elastic wheel tires.” 

1270. epee See See, ie oe own nes ~~ m 
apparatus, ery for obtaining and applying motive power.” 

1272. Georce Wasuincton Bacoy, Strand, London, * An improved ma- 
chine for washing and textile fabrics.”—A communication 
from Edwin Bacon, New York, U.S. 

1274. Wittiam Wa xinoton, Leeds, Yorkshire, ‘‘ An improved tool or 
cutter holder for metal planing or shaping machines.”—11th May, 1871. 

1276. Epwarp Brooks and Joun F.LeTcHer, Mount Pleasant Mill, Tot- 
tington, Lancashire, “‘ Impro its in the fact of 
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1278. Freperick Joun Caressroven, Water-street, Liverpool, ‘‘ An im- 
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—12th May, 1871. 

1294. Enos BARRACLOUGH and Frank JonN Bricut, Rochdale, Lanca- 

cs improvements in looms for weaving.” 
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1302, ALEXANDER DowaLp and ALBERT James AtkKev, Cornhill, Lond 
or crushing or pulverising by percus- 
“Impr its in the construc- 
} — ”—A communication from So Saeee 
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1808. Witu1am » remy Bradford, ee Improvements in the 
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London, “‘ Im- 
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cable to machinery in i ~* commu: from Walter A’ 
Wood, Hoosick Falls, U.8. 
1326. Joun Beit Muscuamp, Elsham-road, Kensington, Middlesex, “ An 





201. Ropert Porter and Taomas Laxez, Fenchurch-street, London, 
“ Gas.” —25th January, 1871. 

207. Wittiam Winxp.e PitkixoTon, St. Helens, L hire, “‘ Appar 
to be engi in the manufacture of glass.” 

211. Erxest Wentwortsa Buiter, Hanley, Staffordshire, “‘ Attaching 
door and other knobs and to spindles.” 

213. Henry Watton Wuuireneap, Hulbeck, Leeds, Yorkshire, and 
Revupen Ackroyp, Ovenden, Halifax, Yorkshire, “Combing wool, 
cottun, &c.”—26th January, 1871. 

219. Amos TatHam and Hersert TaTuaM, Ilkeston, Derbyshire, “Taking 
up threads in warp machines.”—27th January, 1871. 

260. Grornce Epwarp Jerrery and Ropert Luxe, Stamford, Lincoln- 
shire, ‘‘ Portable engines and boilers.” 

261. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “‘ Vapour 
engines.”—A communication from Joel Addison Hartley Ellis.—3lst 
January, 1871. 

275. Henry WittiaM Dyer, Bristol, ‘‘ Fixing chairs on railway or tram- 
way sleepers.”—lst February, 1871. 

284. Parrick Henry Saarkey, Liverpool, “Suspenders of agate scale 
beams.”—2nd February, 1871. 

296. Hewry Starr, Moorgate-street, London, “ Buoyant mattress.”— 
8rd une 1871. 

416. Josaua Horton, Birmingham, “ Screw propellers for steamships or 
vessels.”—17th February, 1871. 

438. Henry Royatt Minnys, Stapleton-road, “ Fastenings for 
articles of ladies’ and gentlemen's dress.”—18th February, 1871. 

511. FREDERICK ARTHUR Pacet, Seymour-chambers, Adelphi, London, 
and Jonn Witiis Asx Brooklyn-villas, New Wimbledon, Surrey, 
* Ice-mal and cooling.” —25th February, 1871. 

625. Samue. Witkinson SNowpen and James Morratt, Barking, Essex, 
“Safety valves."—27th February, 1871. 

619. WitL1AM Grorce Cannon, New Kent-road, Surrey, “Gas, steam, or 
water cocks,”—8th March, 1871. 

791. Geonce Carter Hasecer, Birmingham, “ Lockets.”—23rd March, 
1871 


871. . 
1033. Bexsamin Hartow, Macclesfield, “Cast iron pipes.”—19th April, 
1871. 
1055. Eryst Kortose, Vienna, Austria, “‘ Feeding steam boilers.”—2ls 
871 


April, 1871. 
1083. WitiiaM Ropert Lake, South ti London, “ Utilising 


wave power as a motive force.”—A communication from Spencer 
Ruding Deverell.—2ith April, 1871. 

1088. aoemes Unsworts, fconchester, “Making banding cord.”— 25th 
April, 1871. 

1101, Freperic C.aupe1, Coleman-street, London, ‘Separation of silver 
and other metals from co; ores.”—26th April, 1871. 

1111. Grorce Harrisoy, Henry Harrison, and Witi1aM Harrison, 
Burnley, Lancashire, “ -acting mules for spinning and doubling 


1116. Samvet’ Conuirre Lister, Bradford, Yorkshire, “Spinning and 
treating yarns for velvets, &c.” 
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1117. Samvet Cuntuirre Lister and Jose Rerxacu y Gispeert, Manning- 

bo Bradford, Yorkshire, “Looms for weaving pile fabrics.”—27th 
pril, 1871. 

1144. Friepricx Vow Marrisi. Sidney-street, Brompton, London, 
* Breech-loading fire-arms.”—28th April, 1871. : 

1197. Thomas WaLLEN, Coventry, “Shearing and clipping apparatus.”— 
3rd“May, 1871. 

1207. Witt1AM Ropert Lake, Southampton-buildings, London, ‘‘ Draught 
tubes or globes.” —A communication from Toussaint Trudeau. 

1209. ARcHIBALD Turner, Leicester, ‘“‘ Terry or carpet fabrics.”—4th 
May, 1871. 

1227. y trite Vincent Newton, Chancery-lane, London, “ Liquid 
ineters.”—A communication from José Francisco de Navarro.—6th 
May, 1871. 

1245. Witt1am Naytor, Mildmay Park, London, “ Railway brakes.”— 
9th May, 1871. 

1261. CuarLes BrockLenurst, Macclesfield, ‘‘ Drawing and compressing 
silk.”—10th May, 1871. 

1270. Wittt1am Henry Tuompson, Bow, London, ‘‘ Machinery for obtain- 
ing and applying motive power.”—11th May, 1871. 

1324. James Tueopore Grirrix, Upper Thames-street, London, ‘‘ Reap- 
ing — mowing machines.”—A communication trom Walter Abbot 

oor 


1326. Joan Bett Muscuamp, Elsham-road, Kensington, London, ‘‘Explo- 
sives.”—16th May, 1871. 

1328. Cuarves BRooMHALL, Glasgow, N.B., “ Locks or fastenings.”—17th 
May, 1871. 

1355. Witttam Rosert Lake, Southampton-buildings, London, “ Cover- 
ng leather.”—A communication from George Washington McDaniel.— 
19th. May, 1871. 

1365. WittiaM Rosert Lake, Southampton-buildings, London, “ Nitro- 
glycerine.”— A communication from Henry D. Berrett.—20thMay, 1871. 


All persons having an interest in opposing any one of such applications 


should leave particulars in writing of their objections to such application 
= the office of the Commissioners of Patents, within fourteen days of its 
ate, 





List of Specifications published during the Week ending 
27th May, 1871. 

2521, 4d. ; 2837, 1s. ; 2643, Sd. ; 2645, 38.; 2646, 10d. ; 2653, 10d. ; 2655, 
1s. 4d.: 2668, 1s. 10d. : 2672, 8d.; 2675, 104. ; 2679, 10d.; 2689, 38. ; 2700, 
104. ; 2711, 101.; 2717, 8d. ; 2721, 1s.; 2722, 10d.; 2727, 4:1.; 2728, 4d.; 
2729, 6d.; 2730, 84.3 2735, 4 2736, 4d. ; 2737, 4d.; 2739, 4d.; 2740, 
10d. ; 2741, 10d. ; 2742, 1s 10d.; 2743, 4d.; 2745, 4d.; 2753, 4d.; 2754, 4d; 
2756, le. ; 2757, 4d.; 2761. 4d. ; 2767, 4d. ; 2768, 44.; 2770, 4d. ; 2773, 4d. ; 
2775, 4d. ; 2776, 4d.: 2777, 4d.; 2779, Sd.; 2780, 4d.; 2781, 6d.; 2782, 
Py 2783, 4d. ; 2789, 6d.; 2790, 4d.; 2797, 6d. ; 2800, 4d. 5 2835, 1s. 2u. ; 
528, td. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
retnitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, ja Majesty’s Patent-oflice, South- 
ampton-buildings, Cl 'y-lane, London. 


























ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
. Tue Enatneer, at the ojjice of her Mujesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Miils, Gearing, Boilers, Fittings, cc. 
2949. N. Jarvis, W. MILLER, and W. CatpERWooD, Glasgow, N.B., “ Fur- 
naces,”—Dated 9th November, 1870. 

This consists in constructing or arranging the furnace bridge and the 
flues leading from the furnace so us to compel the fire gases to traverse 
more closely in contact with the surface of the boiler, evaporating 
vessel, or still, than théy doin existing arrangements. An ordinary steam 
boiler, with an internal furnace, arranged with the bridge at the back 
of the furnace, is shaped convexly so as to leave a narrow crescent-shaped 
space only under the top of the flue for the fire gases to pass over ; and 
instead of the flue space dropping immediately behind the bridge, the 
bottom of the flue is continued at the height, or nearly so, of the top of 
the bridge along to the back end of the bviler. 

2954. J. A. and'J. Hopkinson, Hudderajield, ‘* Safety valves.”—Dated 10th 
Novenber, 1870. 

Whe inventors place a valve of the ball or other suitable shape of sur- 
face upon the block or lowest valve seating, which valve is weighted by 
adead or pendulous weight to the pressure required. On the tup of this 
valve, which forms the seat for another, a second valve of suitable shape 
is placed and weighted by a pendulous or dead weight. On this second 
valve is placed a third valve, also weighted. The weighting and seating 
of the valves one upon another may be continued as far as requisite. 
Kach valve may be made to present either an equal or a differential area 
to the pressure acting upon them respectively, but which, in all cases, 
will be suitably weighted according to the area so presented. Instead of 
using a dead or pendulous weight the inventors can employ an arrange- 
ment of spring or springs, either compressed or distended abuve or below 
the valves, but in all cases arranged so as to allow the valves to rise sepa- 
rately from their respective seats without affecting their independent 
action of bringing strain upon the springs belonging to another valve. 
Safety valves of this construction may be applied to locomotive, marine, 
or portable boilers. 

2959. L. A. L. Soperstrom and G. A. Dick, Paris, ‘Working gas engines.” 
—Dated 11th November, 1870. 

This consists in working gas engines in which the mixture of air and 
combustible gas is introduced into the cylinder between two pistons, one 
of. which is loose and the other connected to the main crank shaft by 
means of arod. In such engines it is difficult to retain the loose piston 
at thé exact instant required. In order to obviate this difficulty a flat 
iron rod or bar is connected to the loose piston. This rod passes between 
two iron plates, which are covered with leather, and which, when re- 
quired, press together, thus furming « sort of trap and holding the flat 
rod in suspension. The trap is combined with a crank lever movement, 
which latter is guided by an eccentric or cam fixed to the main axle of 
the driving crank for the purpose of holding the two plates apart and 
permitting the rod or bar to descend. Instead of using the flat side 
valve hitherto employed a slide valve having acircular section, and work- 
ing to and fro in the same manner as a piston in a steamjeylinder, is used. 
The speed of the engine is regulated by the introduction of a greater or 
smaller quantity of combustible gus into the cylinder, and im order to 
make the regulation automatic a piston is employed, which is lifted by 
the aspiration of the air for the combystible mixture to a greater or less 
height. This piston is also connected with the gas inlet, and will regu- 
late the inlet of the gas in such a way that when the machine works 
quickly the aspiration will also become rapid and lift the piston higher, 
and thereby close, or partly close, the gas inlet. 

2993. T. Hircucock, Stamford, “ Motive power.”—Dated 15th November, 
1870. 

This consists of a frame in which the inventor pivots a long lever ina 
convenient position for being oscillated by hand or other power applied 
to the long extremity. The other, or shorter end of this lever, is con- 
nected by a link to another lever also pivoted to the frame, the connec- 
tions "and also the relative proportions of the levers being capable of 
adjustment according to the degree of power required. Motion is thus 
transmitted to the second lever, which oscillates simultaneously with the 
first, the reciprocating motion being converted into rotary motion by 
transmitting the power toa fly-wheel mounted on a horizontal cranked 
shaft running in bearings on the frame. For this purpose the second 
lever is slotted to receive the crank pin of the fiy-wheel shaft. This 
crank pin, which may be provided with a friction roller or slide, is 
caused to traverse the slot by the oscillation of the lever, and so imparts 
rotary motion to the fly-wheel. The crank arm is also slotted to receive 
the crank, pin which may be adjusted in connection with the levers and 
fixed at any radius according to the power required. Two or more simi- 
lar combinations of levers may be applied to operate additional cranks 
radiating in different directions from the same shaft. The motion may 
be emma where required from the fly-wheel shaft by band or other 
gearing. 

2994. T. WiLiramson, Stalybridge, ‘‘ Steam engine indicators.”—Dated 16th 
November, 1870. 

This consists in forming a crosshead upon the end of the piston-rod 
with guides in it for a piece bent at a right angle, one arm of which 
piece slides freely in the crosshead at a right angle to the piston-rod, and 
the other arm carries the pencil and slides freely up and down with the 
piston through a guide carried by slides arranged to move horizontally 
(at a right angle to the piston-rod) in guides secured to the upper part of 
the steam cylinder. 








Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2945. J. Broapiry, Bradford, “‘ Coupling railway carriages.”—Dated 8th 

November, 1870. 


This consists of a sliding shaft or bar, working in suitable bearings, 





secured to the ends of the carriage at a ition above the usual coupling 
chain arrangement, which can be left attached to the carriage, and may 
be made use of when two carriages are to be coupled, one of which is not 
provided with any coupling arrangements. This sliding shaft or bar has a 
bolt connected thereto, which bolt is made to work in an orifice provided 
for it in the sides of a socket or guides securee to the carriage or vehicle. 
A slotted coupling lever is also secured to the carriage or vehicle to which 
it is attached-by a joint, so that it may be lifted up out of the way and 
secured by a catch on the sliding shaft. This coupling slotted lever, 
when two carriages or vehicles are brought together, is inserted in the 
guides or socket above mentioned, by simply bringing the two carriages 
together, and then the sliding shaft can be actuated so as to couple the 
carriages by handling its end from the side of the carriage without going 
between the carriages, and the uncoupling can be effected by a similar 
though reverse action. 

2947. M. ALEX, Cheltenham, “ Lowering boals.”—Dated 9th November, 1870. 

A double block and fall are attached to a ring bolt on deck, connected 
with the capstan, mast boat, or other convenient part, and by these ap- 

liances the davits are lowered. The davits are fitted with universal 
joints bolted to the ship’s side, stops preventing them from descending 
beyond a desired angle. They are prevented from being driven out of 
place by the wind by means of guides working in bearings fitted with 
rollers. Guys or stays fixed to the ring round the head of each davit 
make it secure, and prevent it from being displaced. The davits are 
stayed to each other and made to work allel by a lever passing frora 
their heads and working through a swiveleye. A chain or sling, with 
rings and hooks, attaches the main block and fall to the davits for lower- 
ing and hoisting them. The tackle for attaching the boat consists of a 
block attached to the head of the davits, with rings to carry the same, 
witha single fall, which passes through the stretcher toa winch. On the 
end of the fall is a ring, thimble, or running block or roller, which passes 
under the billets or stretcher, and through the hawser holes in the fore 
and aft deck of the boat, the end being carried under the thwarts and 
under friction rollers to the winch.—Not proceeded with. 
2952. W. J. Cocksurn Muir, Glasgow, ‘‘ Permanent way.”—Dated 9th 

November, 1870. 

This consists of a tramrail which may be carried by detached metallic 
supports or block-shaped hollow metallic sleepers, which will work in 
with the sets or blocks of stone paving. The upper part of the rail is of 
a form similar to that of the ordinary grooved tramrail, with a projecting 
beard or fillet on the lower edge of the inner side. The sleeper or chair 
is cast with achannel or seat in the upper part, having generally the 
profile of the rail, so that the whole of the inner side of the rail down to 
the bottom of the vertical web fits close to the channel or seat, the bead 
or fillet on the rail fitting into a groove in the seat. At the outer side of 
the rail the channel or seat is formed, so that while support is given to 
the rail there is yet sufficient horizontal clearance to admit of the free 
insertion and withdrawal of the rail. The lower portion of the outer 
side of the channel in the sleeper is inclined at an angle inwards, and 
into the space between it and the outer side of the vertical web of the 
rail a tapered key or wedge of prismoidal form, with the base downwards, 
is driven, the outer side of the channel in the sleeper having a corre- 
sponding taper longitudinally, so that the rail is forced against the oppo- 
site or inner side of the channel or seat. On that side the rail is pre+ 
vented from moving by its fillet being engaged in the groove of the 
channel or corresponding bevelled side of the seat. On the outer side it 
is held immovable by the taper key or wedge, which, when driven home, 
cannot rise against the inclined side of the channel in the sleeper. The 
top of the rail is made flush with the top of the sleeper, or with a slight 
elevation to allow for wear of head, aud in laying the track the top of the 
sleeper is set flush with the surface of the road or street, whether stone or 
asphalt, 

2973. J. Curimes, Merton, “ Railway carriages.”—Dated 12th November, 


870. . 

The object is to prevent the lateral oscillating motion of the carriage 
bodies. This is accomplished by separately constructing the wheel 
frame or truck from the carriage body and joining the carriage body to 
the wheel frame by some flexible material or yielding joint or joints.— 
Not proceeded with. 





Class 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &e. 

2962. T. J. and F. Coorer and J. Ocpen, Leeds, “ Looms.”—Dated 10th 

November, 1870. 

This consists in the application of a short lever, placed on the inside of 
the framework of the loom on the ordinary picking shaft, which picking 
shaft is operated by means of acam. The lever is connected by means of 
a chain or strap, which gives motion to a longer lever, which rides upon 
4 stud fixed on a casting placed on the outside of the loom, and the lever 
being brought back after every pick to the starting place by means of a 
spring. There is also a guard attached to the lever, formed of leather or 
other suitable material, for the purpose of preventing it from going too far 
back, and another guard to prevent it going too far forward. The lever 
is also made of sufficient length to allow of the traverse of the going 
part, and it also acts directly upon the picker,thereby driving the shuttle 
with less friction.—Not proceeded with. 


2967. M. and G. F. Dawson, Bradford, “ Spinning flbrous substances,”— 
Dated 11th November, 1870. 

, Tnis relates chiefly to cap frame spinning machinery, but it is appli- 
cable also to flyer frames and cap twister frames. It consists in having 
the rail movable in slides or slots in the frame ends, and in the applica- 
tion of a horizontal shaft extending nearly or completely from end to end 
of the frame, upon which shaft are fixed, at suitable distances apart, a 
series of worms to operate worm wheels, which also form nuts to a series 
of vertical screw shafts or rods, The vertical screw shafts or rods are 
fixed to the spindle or stud rail, and the worm wheels are placed so as to 
rotate in boxes formed in or fixed to the stationary rail. The vertical 
screw shafts or the nuts may, however, be fastened to the stationary rail 
with the worm wheels and horizontal shaft attached to the spindle or 
dtud rail. The fixings of the lifter plates are attached to the spindle or 
stud rail so as to be raised or lowered along with the rails, and by the 
same mmeans. To the end of the horizmtal shaft a winch is applied, 
whereby the attendant at any time can turn the same, and readily elevate 
or lower the spindle or stud rail to the exact position required for regu- 
lating the drag. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ils, de. 
we, E Hart, Blackburn, “‘ Self-acting mules.”.—Dated 11th November, 
70. 


CAS 

This relates to the cam shaft mule, and consists in improved mechanism 
for shifting the driving strap from the fast to the loose pulley to stop the 
revolution of the spindles and rollers, and the drawing out of the 
carriage. For this —- the inventor employs an arm or lever con- 
nected by a rod to the arm or lever carrying the ordinary strap fork, and 
work the first-mentioned arm or lever by means of the quadrant, the bell, 
wheel shaft, the carriage, or levers, or projections connected to them, 
which arrangement relieves the cam shaft and backing-off motion very 
considerably, consequently diminishing the wear and tear of the 
machine with its straps and bands. 

2996. T. Henperson, Glasgow, ‘‘ Forming fringes on textile fabrics.”—Dated 
16th November, 1870. 

This consists of a flat sole plate having a stationary arm on the top of 
the plate for holding the pressure bar! and driving levers, and having a 
revolving driving shaft beneath the sole plate, which actuates the whole 
machinery, it being driven by a band or belt. On one end fof the driving 
shaft is a crank to which a connecting rod is coupled for working the 
main lever, which is fixed to the stationary arm by a stud, the end of 
which passes through the sole plate, and is jointed to the connecting rod. 
The part of the lever above the sole plate is by preference longer than the 
part below the sole plate, and it has a slot-hole in it for giving a longer or 
shorter stroke asrequired. A stud is fixed to the centre of the stationary 
arm, having.a lever connected to it for driving the block which holds the 
hook for taking the yarn or fringe from the needle. The race in which 
the block travels is u long slotted plate, with the block fitted so as to slide 
in the slot, and having a small die working in a slot at the end of the 
lever. This lever is coupled by a connecting rod to the main lever, bya 
stud in the slot of the main lever, and which, by adjusting the stud in 
the slot in the main lever, drives the slide block or hook through an: 
length of stroke that may be required to form the fringe. The clo’ 
feeder for moving the cloth is a four-motioned or step feed, actuated by a 
cam. The cam is made so that the feed rises and draws forward the cloth 
while the needle is below the cloth plate. 


the upper and lower shafts. When a flexible band is used in place of 
the flat linked chains the inventor divides the bands alternately into 
rigid or flexible parts, the elevator brackets or scoops being attached in 
the latter case to the band through or by short longitudinal rigid plates 
placed sufficiently apart te allow the flexible portion of the band to act 
as a series of joints between the ends of the several rigid plates. Insome 
cases, a little below the point where the elevators discharge their con- 
tents, the inventor fits a transverse reciprocating table or platform, which 
may be mounted on anti-friction rollers working on rails on the longi- 
tudinal sides of the frame, the platform being obliquely deflected from 
the edge nearest to the elevator brackets. The reciprocating motion may 
be imparted by means of cams on the lower transverse shaft referred to, 
or in any other convenient manner. The grain as discharged from the 
elevators is received on the reciprocating platfurm when such is used, 
when it slides down the inclined plane on to a rectangular screen. 

2964. J. B. H. Peritriterre, Mohan, France, “ Agricultural steam 

machine.” —Dated 11th November, 1870. 
This is composed of a vertical steam engine which sets in motion two 
inner toothed driving wheels, the whole inclosed in a movable drum of 
iderable di t The two driving wheels rest, and in advancing 
press upon this drum, which, in its turn, moves forward, carrying with 
it the entire machine, which may thus travel over any road or land with- 
out inconvenience. Two ploughs are placed at the side of the machine at 
each end, and are raised and lowered at pleasure accurding to the direc- 
tion in which the machine is travelling, by means of a pulley or winch on 
which winds a rope attached to the ploughs. The machine having arrived 
at one end of the field, it becomes necessary to shift it for making the re- 
turn turrows, and this is effected by the aidof two screw jacks, one at 
each end of the machine. These jacks are each provided with an iron 
stem sufficiently strong to bear the weight of the entire machine, and 
having a large base which, on screwing down the jacks, comes on to the 
ground and uplifts the machine. The machine being thus uplifted, a 
quarter turn is given to the fore and hind carriage wheels by means of 
tly-wheels, two wedges are then placed under the carriage wheels or 
under friction rollers carried by the jacks ; the jacks are loosened, the 
two wheels or the rollers, come on to the highest part of these wedges, 
and the machine running down them places itself in a position for 
resuming its work, and so on at each turn. 
oy * - Betmont, Romford, “ Tilling the soil.”—Dated 16th November, 
70. 

The inventor forms a square or oblong frame of timber of sufficient 
strength, each side of which is made in three pieces jointed together by 
iron plates or bolts, so that the two end parts or divisions to which the 
coulters and shares are fixed may be raised when travelling and lowered 
when about to be used. To the front cross-bar of this frame, at suitabie 
distances apart, the inventor fixes the coulters, which are straight and 
are placed vertically; a portion of the shares are fixed to a bar imme- 
diately behind the row of coulters, and another portion of the shares he 
fixes to a cross-bar next before the after cross-bar. These shares are 
made of iron and steel plates, the upper part of which is straight and the 
lower part curved; they are fixed obliquely to their respective cross-bars, 
and thereby turn the soil over as in ordinary ploughing, and are so ar- 
ranged as to turn all the cuts of earth in the same direction. When it is 
required to lay the earth in ridges the inventor fixes to the after cross- 
bar of the frame a number of cutters or coulters splayed out in their 
hinder parts; these coulters are for the purpose of still further dividing 
the land and throwing the same into ridges, and at the same time more 
thoroughly aerating the soil; they are placed in lines falling midway be- 
tween the front coulters,—Not proceeded with. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 


2995. W., Martin, Manchester, ‘“‘ Movable weirs.” —Dated 16th November, 
1870. 

This consists in placing between the banks of the stream or river one, 
two, three, or more self-acting doors or sluices for letting off the water as 
fast as it issupplied. Each door or sluice is connected to a bar fixed to 
two air-tight cylinders or pontoons placed in casings of a similar shape, 
which casings are firmly fixed in the banks or bed of the stream or river, 
and the bed or seating of the door or sluice is placed between them. In 
the bottom of the casings there are apertures communicating with one or 
more pipes leading to the next lower level, and at any suitable position 
there are syphon pipes leadingfrom the upper water into the casings. 
These syphon pipes are for the purpose of taking off any ordinary addi- 
tion of water to the stream or river arising from a local rainfall or other 
cause, and the air-tight cylinders or pontoons for raising the door or 
sluice according to the extent the stream or river is being rapidly filled. 
When the water rises above the syphon pipes it enters faster into the 
casings than the pipes can carry it off, and, therefore, it raises the 
cylinders or pontoons and the door connected to them toa height corre- 
sponding with the pressure of the water, the door being slightly raised 
when there is little pressure, but raised gradually or quickly as the pres- 
sure increases, the water running off at the bottom of the stream or river 
instead of over the top as at present, and thereby scouring the bed of the 
stream or river.—Not proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, lm- 
plements of War for Coast Defence, Gun Carriages, &c. 
2992. J. SHannon, Tramore, Ireland, “ Turrets for war ships.”—Dated 13th 
November, 1870. 

The turrets are intended to be raised and lowered by means of one or 
more pistons acting against the underside of each turret, or against the 
underside of a frame carrying the same, and on which it revolves. These 
pistons may each work separately, or by pairs, or more, in a cylinder, the 
whole number of cylinders being placed under the turrets upon a cast 
iron or other bed, to which they are firmly and suitably secured. Suit- 
able framing is secured from side to side of the vessel, on which, when 
lowered, the turrets rest. Under this framing is placed the cylinder or 
cylinders, on a bed.—Not proceeded with. 

2980. C. GoLpEN, Bradford, * Breeci:-loaders.”—Dated 14th November, 1870. 

This relates to self-acting receding strikers placed throvgh the head of 
the gun. The inventor arranges so thatmotion to these strikers is given 
by the action of the main spring, as follows:—A right angled lever is 
inserted in the hob of the lock plate, and the fulcrum of this lever is at 
the angle or junction of the two arms. One arm of the lever has a stud 
formed on it, projecting downwards, and bearing on the main spring; and 
the other arm bears on the end of another lever, which is inserted into a 
groove or morticing made under the striker in the head of the gun, and 
the fulcrum of this lever is on a pin, which passes through the side of 
the head at right angles to the striker. The lower end of this lever bears 
on the upper end of the lever inserted in the hob of the lock plate. The 
upper end of the lever, which is inserted in the slot or morticing of the 
striker, is formed in theshape ofa circular disc, and the disc part of this end 
of the lever fits or works in the slot or morticing made through the striker. 
This motion is given to the striker by the disc-shaped eud of the lever 
being inserted into the slot made in the striker, and the upper end of the 
lever inserted in the hob of the lock plate bears on the lower end of the 
lever which is inserted in the morticing made in the head of the body 
under the striker, and the lower end of the lever inserted in the hob of 
the lock plate bears on the main spring, so that, on the end of the striker 
receiving the blow from the cock fixed on the tumbler, the striker is 
forced forwards against the cap inserted in the base of the cartridge, and, 
on the reaction of the main spring pressing against the stud end of the 
lever inserted in the hob of the lock plate, causes the striker to recede 
from the face of the head of the gun to its original position. 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2951. W. R. C. Crark, Chicago, U.S., ‘Supplying deodorisers to earth 
closets.”—Dated 9th Novenber, 1870. ; . t 

The hopper is supported on an axis, so as to be susceptible of vibration 
to a limited degree by a depression of the seat, the arrangement being 
such that whenever the seat is occupied it will be a little depressed by 
the weight of the occupant and tilt the hopper slightly towards the 
front of the closet, and then when the occupant rises it will resume its 
normal position, 2nd thus cause the hopper to go back to its original. 

ition, also the effect of such violence or rocking motion of the hopper 
Being to facilitate the descent of the dry earth or its equivalent down the 
hopper to its point of delivery, which is from a horizontal rectangular 
box or chute that communicates with the hopper at the foot of the in- 
clined back of the same. 
2953. J. N. Tarsox, Hamilton, Canada, “ Sewing machines.”—Dated 9th 
Ni ber, 1870. 





ene H. Grrrtns, Liverpool, “ Screening wheat.”—Dated 10th Ni ber, 
mw 


This consists of a suitable wood or metal framework which carries the 
several parts forming the machine, the whole being mounted on small 
wheels or rollers, which may turn on swivelling or fixed bearings to 
enable the machine to be rolled in any required direction. One end of 
the travelling carriage frame the inventor fits with a pair of transverse 
parallel revolving shafts, one of which is mounted in suitable hearings on 
each side of the frame near to the bottom, and the other about, say, 6ft. 
above. These transverse shafts are surrounded with w attached 
thereto, so as to form enl d axles bet the upright corner standards 
of the frame, having by preference flat surfaces and teeth which coincide 
and take into the links of two or more chains which work over 








This consists in fitting to the front or other part of the machine head a 
spring or spring plate, which can be moved automatically from bearing 
on the thread by rods in conneetion with the main shaft. One way in 
which this can be accomplished is by fitting a vertical rod in the frame 
to bear upon the edge of the lifting cam. ‘The pin being inclined on its 
top bears against a horizontal pin, and as the first one is lifted, the second 

ne is pushed outwards to remove the spring from pressing upon the top 


0 
t The shuttle carrier is connected toa driver, and is so made that - 


it can be shifted on the boss or other part of the driver to allow for wear 
of the shuttle or race plate. The self-adjustable self-sewer for heavy 
and uett oods is formed of tempered metal, and of V or W shape, the 
legs whieb yield according to the thickness of the fabric, and yet 
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always present a flat surface. The table top is recessed in two or more 
es for the reception of the needle-box, and a false piece to fill up 

@ space occupied by the machine slab when the machine is not in use. 
The needle-box and the filling piece are connected by jointed plates and 
move in opposite directions. 

2956. T. H. Summonps, Old-street, London, “ Boxes for furs.”—Dated 10th 
November, 1870. 

This c msists in lining or coating the millboard or other muterial of 
which boxes are maie with a layer of the sawdust obtained in working 
cedar wood.—Not proceeded with. 

-m © Lockwoon, Heckmondwike, “‘ Padded quilts.” —Dated 10th Novem- 
r, 1870. 

This consists in the employment of any kind of wool or woollen waste, 
or fibres, or waste produced by the pulling asunder of wovllen rags, frag- 
ments, or shreds of woollen fabrics. The materials are taken to the 
com mori carding engine and carded, but without the use of greasy matters, 
and they are taken off the doffer of the engine on, or to, or upon a lap 
drum, and formed into a lap fleece or sheet, which is then taken off the 
— without the use of any glazing or other matters.—Not proceeded 
with. 

2963. A. M. Strper and F. Waite, Camberwell, “‘ Lamps.”—Dated 10th 
November, 1870. 

The object is to adapt lamps, and especially railway lamps, for burning 
mineral oils. For this purpose the oil reservoir communicates by supply 

ipes with a chamber provided with air-holes. In this chamber the burner 
is placed, and the wick dips into the oil in the chamber or vessel so as to 
draw up the oil therefrom. The burner is also provided with ait -holes. 
In the burner the wick passes through a perforated plate or wire gauze, 
and the body of the burner is perforated in the seat which holds the 
chimney with a number of air-holes. These air-holes may be of conical 
shape, or brosder at one end than at the other. There are also air-koles 
in other portions of the burner. 





Class 8.-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel” 


and Lighting Muterials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Manures, &c. 

—. J. Henperson, New York, U.S., “Refining iron.”—Dated 8th Novem- 
er, 1870. 

This consists in the’ use of an apparatus placed at either the delivery 
or feed end, or both, of the machine, and is designed to receive 
the material and open the tangled masses, while, at the same time, 
it is conveyed forward. The apparatus consists of a series of bars placed 
separately side by side or united together, so as to form a grid or net- 
work, This apparatus has an upward and downward motion imparted 
to it, while, at the same time, it is caused to move transversely, but at a 
differential speed. ;. 

—. Cc. 2 Seery, New York, U.S., “Extract from hops.” —Dated 8th Novem- 
er, 1870. 

This consists in steeping the hops in petroleum oil, and then by heat, 
stirring, digestion, and percolating, promoting the solvent action of the 
oil. When by such meaus the extractable matter of the hops is dissolved 
the solution of hop extract in oil is separated by filtration from the re- 
fuse matter, and the solvent is volatilised or distilled off by heat. The 
kinds of petroleum to ve used are known commercially under the names 
of naphtha and gisoline, and are the lighter and more volatile parts of 
crude Pennsylvania petroleum. Although any petroleum oil which has 
a boiling point below 212 deg. Fah. may be employed, a gasoline which 
boils at about 100 deg. Fah. is preferred. 





Class 9,-ELECTRICITY. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


2941. H. W. Woop, Blackweir, U.S., “ Manufacture of preserved coal.”— 
Dated 8th November, 1870. 

This consists in preparing and preserving coal by drying and heating 
it, and mixing and thoroughly amalgamating it when hot and dry 
either with pitch or analogous material. He employs apparatus con- 
sisting of a hollow heating cylinder, which is heated internally by 
placing a furnace at one end thereof, the flame and hot air from which 
pass through the cylinder, The heating cylipder or cylinders must be 
provided with dampers wherever necessary to regulate the draught 
according to varying conditions of coal. The cylinder is also furnished 
externally with a number of shelves, and is made to rotate horizontally 
or nearly so; it is also enclosed in a casing to keep in the dust and to re- 
ceive the dry and hot coal. Coal is supplied to the shelves of the cylin- 
der from a suitable hopper, and, after having been thoroughly dried and 
heated, is discharged, either intermittently or continuously, into a re- 
ceiver placed horizontally, vertically, or in an inclined position ; in this 
receiver there is added to every regulated quantity of dry hot coal its 
proper proportion of powdered pitch or other similar or suitable material 
or materials. The receiver is kept hot by the flame and hot air, either 
from or to the cylinder, being made to pass through an outer casing or 
jacket and the receiver is furnished with a revolving screw shaft which 
stirs up and propels forward the mixed materials to the top of a hot amal- 
gamating and finishing mixer, which effects a very perfect and thorough 
amalgamation of the materials. 


2944. H. C. Symons, Black/riars-road, London, “ Advertising.”—Dated 8th 
November, 1870. 

This refers to means for making some advertisements, programmes, 
and other matter more distinct than others by embossing, stamping, 
perforating, or colouring that part of the sheet which contains or sur- 
rounds such advertisements, the perforations also facilitating the 
removal of them. In th space or column dividing the advertisements 
the inventor fixes a metallic strip cut on its edge like an embossing die 
along with the type of a printing press, the metallic strip being placed 
somewhat lower than the face of the type, so as to just escape the inking 
apparatus, and having its counter part attached to the cylinder of the 
press. By substituting stamps or punches for the embossing dies, the 
paper or other material may be stamped or perforated according to the 
pattern employed. 


2946. J. DorReEvL and J. T. Rupce, Smethwick, “ Blooming iron and steel.” 
-—Dated 8th November, 1870. 

The inventors mount upon a horizontal shaft a large or principal roll 
having deep bell-mouthed corrugated flanges provided with transverse ribs 
on the barrel part. An eccentrically fixed concave guard or plate 
having corrugations on its concave surface is fixed near the roll in such 
a position that the ball of iron or steel to be operated upon when thrown 
between the flanges of the roll is carried against the guard and is rolled 
and squeezed between the barrel and flanges of the roll and the guard. 
As the ball passes the lower ends of the guard it is brought against an 
upeast roll, between which and the principal roll it is acted upon. The 
ball is made to rotate much quicker by the upcast roll, but its descending 
motion is continued, owing tothe superior velocity of the principal roll. 
The ball on leaving the upcast roll in the form of a cylindrical bloom 
passes sideways between a bottom roll and the principal roll, by the 
action of which it is compressed into aslab or mould ready to be rolled 
into a forged or puddled bar. The bearings of the principal rolls are 
pressed upon by strong springs, and the upcast roll is kept to its bear- 
~—_ against the bloom by means of a weighted lever.—Not proceeded 
with. 

2948. W. V. Wattace, Clapham, “Surfaces for painting.”—Dated 9th 
November,1870. 

This consists in the preparation of metal or other impervious or nearly 
impervious surface by the application of the various kinds of wax, by pre- 
ference, pure sun-bleached wax mixed by means of a carefully applied 
heat with a white body colour such as flake white.—Not proceeded with. 
saa E. _— Valligo, U.S., ** Locking screw bolts.”—Dated 9th Novem- 

er, 1870. 

In one arrangement of this invention the nut to be screwed rests upon 
a washer, having on its side nearest to the nut a raised rim or beading, 
against which one or more sides of the nut bear, so that it is prevented 
from turning or moving except in conjunction with the washer. In order, 
after the nut has been firmly screwed up, to prevent it from turning or 
again becoming loose, the washer beneath it has parts of its outer surface 
or rim indented into suitable grooves or ae | Places provided for the 
youpess in the pend to which it is related. If, for instance, the bolt is 

secure the fish-plates of arail joint there is provided a groove running 
longitudindlly in the middle of the outside of the fish-plate, into which 
ve the opporite edges of the washer are indented, and by this means 

e nut is effectually held. 


a Hiaores. jun., Great New-street, “‘ Street indicators.”—Dated 10th 

The mventur employs powdered vitreous materials, such as glass or 
other substances, vitrified, or capable of being vitrified, at the heat of an 
ordinary glass furnace, in combination with varnish, oil, or other viscid 

uid, as a medium for applying the same to plates of glass. These 
materials are mixed in about the proportion of two-thirds of the fluid to 
one-third of the solid matter. The names of streets or other indications 
or inscriptions are then painted with this mixture upon glass, and the 
whole subjected to the heat of a furnace until a partial fasion ensues, 
bw hed powdered rue hy be too oe oo 2 and al 
] e su upon whi t is painted.— 
Not proceeded with. ~ = — 


eee 


2957. J. Ronap, Liverpool, “ Forming strands.”—Dated 10th November, | 
1870. 


A machine constructed according to this invention for, say, the mauu- 
facture of three-strand ropes, consists of a suitable frame, on which is 
mounted horizontally three flyer frames, each of which consists of a rec- 
tangular or other shaped revolving frame. A convenient form may con- 
sist of, say, four parallel bars attached at each end to a double set of 
radial arms, the pairs at each end being a short distance from each other. 
One end of the flyer flames revolves on a solid axle projecting from the 
centre uf the outer set of cross-arms, and the other turns in like manner 
on a hollow axle in suitable bearings on the frame of the machine. To 
the front of the hollow axle is attached a rectangular frame, the outer 
end of which works upon a fixed hollow axle, to the inner end of which, 
within the rectangular revolving frame, is keyed a bevel-wheel, which 
gears into a second bevel-wheel on a short transverse section which carries 
a small pinion, gearing into a toothed wheel on one end of a shaft which 
extends across the frame, and carrying a pulley which has a number of 
grooves cut round its circular face.—Not proceeded with. 


2960. T. G. Wess, Manchester, ‘‘ Articles of pressed glass."—Dated 10th. 
November, 1570. 

This relates to articles of pressed glass in which a plug or die is used. 
Upon a frame are formed V guides, upon which is placed a platform 
carrying the mould, and these may be slidden to and fro together, and 
the position registered by any suitable stop, so as to secure the mould 
being central with the plug. The scollop is secured to a plate by means 
of bolts, there being intervening thimbles for keeping the two apart. | 
The plate is provided with holes through which the ordinary standards of 
the press pass, and with a central hole through which the plug passes, | 
and with slots through which the bolts pass. The plug is attached to | 
a rod fixed to the usual crosshead, capable of sliding on the standards, | 
To this crosshead are connected rods attached at other ends to levers 
mounted on the shaft. Upon the standirds is mounted a crossbar 
having a nut formed in its central part, within which there is a screw 
capable of being turned upward or downward by a pulley handle, and 
through this screw the rod passes freely, and to the bottom of the screw 
the plate is attached. On commencing operations with this machine (the 
metal being placed in the mould) the workman turns the pulley handle, 
so as to turnjthe screw downward, and by this means the scollup is 
brought on to the top of the mould. When this has been accomplished 
the lever handle is turned and the plug is forced into the mould and 
withdrawn, after which the pulley handle is turned back and the scullop 
raised. The platform may then be slidden backward preparatory for 
another operation. 


| 
| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


CONTINUED IMPROVEMENT IN THE DEMAND FOR FINISHED IRON— 
THE WEEK AT THE MILLS AND FORGES—WHITHER THE IRON IS 
GOING—THE HANDS AT THE WORKS—PIG IRON: Activity— 
STRONG PRICES OF PIG AND FINISHED—THE COAL TRADE— 
DRAINAGE AND THE MINES—MISCELLANEOUS TRADES : Branches 
specified—SOMETHING NEW IN JAPAN GOODS—-THE NEW GAS 
ROASTERS—LABOUR DISPUTES: Zhe plane makers: The brass 
casters: The stock locksmiths and the co-operatives — AN 
OFFENDING COLLIERY ENGINEMAN—SENDING BOYS UP WORKS’ 
FLUES. 

THE improved tone in the iron trade, to which attention was 

drawn last week, is not less perceptible now. In the interval 

orders have continued to arrive, which, together with those pre- 
viously in hand, afforded tolerably full employment for nearly all 
the mills, as well of the second as of the first-class order. 

As to actual work, not much has been done this week because of 
the holidays. Operations are only now resuming. The first half of 
the week has been well employed in making of repairs and altera- 
tions which are usually left for this period of the year. 

Upon resuming the managers of the mills and forges find that 
they have no more labour at their disposal than they require ; 
indeed, some forges are insufficiently worked. So large have 
been the recent additions to the capabilities of Cleveland for 
producing finished iron that puddlers in South Staffordshire who 
have had only short work, or who have had reason to fear that 
changes in management would take place by which their position 
would not be benefited hereabouts, have quietly removed chiefly 
to the new district. The result is that, now that the hot weather 
has come and trade is reviving, puddled iron is here and there 
so scarce as to threaten inaction ina few mills. This condition 
of things has been gradually coming about, and if it continues 
South Staffordshire will shortly be sadly in need of men to work 
the forges. 

The operatives do not complain to the managers, but simply 
give the usual fortnight’s notice and remove, seldom indeed inti- 
mating where they are going to. The prospects, whilst of course 
they are excellent for the men, still are by no means satisfactory 
to their employers, either here or in the North of England, inas- 
much as with all the emigration from this the great nursery of 
iron works, the Middlesbrough district remains unable for want of 
hands to start very many puddling furnaces that have been set up. 
This feature of the trade is certain to give impetus to the vigorous 
efforts now being put forth by the Iron and Steel Institute to 
adapt machinery to the processes of puddling. 

The markets from which our new specifications arrive are the 
local bridge and girder yards and the numerous hardware works, 
together with London and Liverpool. The consumption in the 
metropolis is considerable, but the bulk of the iron forwarded to 
that market goes abroad, mostly to our Australian colonies and | 
India. Our best customer, vid Liverpool, is the United States, 
to which country we continue to forward quantities larger than 
those sent away in the corresponding period during the past two 
years, Nor are the prospects abating as to the future, so immense 
are the natural resources of the country. and so large therefore 
the capabilities of exporters in New York to Great Britain and 
the other European markets of both cotton and bread stuffs and 
other provisions, the sale of which will afford the means of pur- 
chases of iron and hardware amongst other goods required by the 
Americans. 

There is not anything like so much iron going to Hull as was 
being forwarded to that port two years ago; but more is going than 
was sent this time last year. Russia it is clear is suffering from 
the recent war disasters in France, and the inability of the 
Germans to continue to operate in her behalf in money matters. 
Nevertheless, the Baltic and the Black Sea trade is steadily im- 
proving, without, however, the evidences being such as to lead to 
the conclusion that those markets will display much vigour before 
the shipping season again closes. 

Prices of finished iron are greatly complained of by the pro- 
prietors of mills and forges. Such is the competition, that although 
no great difficulty is experienced in getting orders, yet prices do 
not commensurately improve. A half crown and five shillings 
more are here and there secured by second-class houses; but the 
quotations generally of such firms are still from 12s. 61, to 15s. 
and 20s, below “‘list.” Firms of greater standing are likewise 

bl es upon the orthodox quotations, regulated in 
character by the kind of order which is the.subject of negotiation. 

Pig iron of even the commoner brands are stronger in price, 
while hematite has gone up to such an extent that manufacturers 
are compelled to be as sparing as possible in the use of this class of 
iron, though it is necessary that a certain proportion of the better 
pw of pig iron should be used in admixture with the common 
qualities. 

The number of blast furnaces in operation is larger than it was 
a year back, but there are yet a great number of furnaces that 
stand idle, and they are not likely to be blown in again. 

The coal trade here is rather quiet. Drainage will have to be 
eatried out in a thoroughly efficient and comprehensive system, or 
a gteat deal of coal yet ungotten will not be approachable. 

Miscellaneous industries keep moving. Orders continue to be 
received freely in Birmingham for nearly all the wares peculiar, 

















as well to the larger as to the smaller establishments. 
The rolling mills producing sheet metal and wire (iron and steél) 


|} yet they took very well. 


are well to do; the engineers and the machinists are generally 


| busy upon export as well as home orders, the chief export markets 


being Russia and South America. Railway work shows no abate- 
ment. Heavy and light foundry products are in request. The 
galvanisers are in steady activity. The japanners do not generally 
complain, and the tin-plate workers are even better off. The 
tube makers are all well occupied, and an agreement has at 
length been come to upon the prices that are hereafter to regulate 
the sales of all the different firms in Birmingham, Wilton, Wednes- 
bury, and Walsall, to ‘come into operation next month. The 


| lamp and chandelier firms are doing more than an average season 


trade. Pen making is active, and buttons are still being produced 
with much freedom and in great variety, both completed and 
also as bases for cotton and silk coverings. 

Last season there was brought out for the first time that which 
was a decided novelty in respect of the ornamentation, during 
summer, of fire-grates. Almost the only means of preventing 
the unsightliness arising out of a fireless stove was the paper 
aprons. Last year, however, a handsome article was substitated 
with the denomination of the “‘ Patent Crystal Stove Decorator.” 
It was a kind of a concave shield having somewhat the shape of 


| the shamrock, and supplied with clips behind by which it could be 


fastened to the barsof the grate. The base was of sheet iron, 


| with chastely ornamented japan borders, the glass centre, from 


which it derived its name of crystal, having behind it a painting 
in oil, upon canvas. These, as may be imagined, were costly goods, 
This season the proprietors, who are 
Messrs. Fearncombe and Co., Wolverhampton, are securing a 
much wider market, for they are producing the article not only 
in crystal but also wholly in japan, embellished in the centre, 
either with landscape or other paintings in oil, together with 
family escutcheons, and after different fashions have adapted them 
toa varied tariff of charges. The japan decorators are having 
quite a run, and no wonder, for they are scarcely less “‘a thing 
of beauty” than the more expensive crystal goods. The inven- 
tion is that of Mr. Hall, one of the proprietors of the firm, The 
making of stove decorators has introduced quite a new branch of 
industry into the japan trade, 

The economic gas roaster, produced by Messrs. F. Walton and 
Co. of Wolverhampton, is likewise taking well, There isa great 
demand for them in London—a demand so large. that although the 
manufacturer is increasing considerably his productive capacities, 
yet it is with difficulty that he can meet the necessities of the 
market, his London house having been sold out more than once. 

Some seven weeks ago the members of the Birmingham branch 
of the United Society of Plane Makers of England and Scotland 
struck work on a question of wages. The object of the men was 
to obtain a revision of the existing “list,” so as to render it on 
the whole more equitable and acceptable to every branch of the 
trade. The difficulty has been settled amicably, after a friendly 
interview between the workmen and their employers, and the 
fairness and moderation of the requisitionists acknowledged in the 
settlement of a new “‘ list.” The masters and the workmen, it 
has been ¢orrectly remarked, are certainly wiser and better men 
for the little misunderstanding which led to the late strike; they 
now know and can trust each other. 

Certain of the brass casters of Wolverhampton—those who cast 
the light work for the lockmakers—bave given their masters 
notice for a rise in their wages of 2s. 1d. per 1001b. Their pre- 
sent remuneration is ld. per lb., and the advance they ask is jd. 
per lb., or 25 per cent. The notice terminated on Saturday. The 
employers have determined to resist the demand, and have fur- 
nished their men with a statement to the effect that they pledge 
themselves not to accede to the demand of the men for an advance 
on their present rate of wages, and agree not to engage any caster 
who may leave his situation through the non-compliance of his 
master with the advance demanded, until such demand shall be 
withdrawn. 

An operative colliery engineer, named John Bassett, in the 
service of Mr. John Adamsbrook, was fined £2 and costs and 10s. 
damages for drawing a bucket over the pulley whilst he had charge 
of the engine. He was drunk. 

Persons in this district who violate the Climbing Boys’ Act by 
sending boys or youths up works’ flues do so at great risk, if a 
sweep should find them out, Several times the mitigated penalty 
of £5 and costs has been imposed, and this week such a fine has 
been ordered. 

Extra life is now being imparted to the gnn trade of Birming- 
ham by an order just received from our own Government for one 
thousand Martini Henry rifles, coupled with the intimation that 
other orders are to follow. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE IRON TRADE: Another holiday season: Operations almost 
entirely suspended at the works ; But little change to notice in the 
demand for finished iron ; Clearances not large during the first 
part of the week: Shipments of iron expected to continue very 
large to the United States and South America : Heat of the days 
beginning to interfere with the execution of contracts: Advices 
indicating that makers will have their hands full of work : Makers 
indisposed to accept business at ruling quotations—THE ConTI- 
NENTAL ANDJRUSSIAN DEMAND—THE HOME TRADE—-WORK AT THE 
FOUNDRIES—THE TIN-PLATE TRADE—THE STEAM AND HOUSE 
COAL TRADES—THE WERNDDU COLLIERY—COLLIERY ACCIDENT 
AT Risca—THE WAGES QUESTION — THREATENED STRIKE— 
AccCIDENT AT TAFF VALE RaIL-wWoRKs. 


ANOTHER holiday season has intervened since last report, and 
quite in accordance with the custom, holiday keeping has been the 
order of the time. As was to be expected, the men have again 
availed themselves ina large measure of the facilities and induce- 
ments of various kinds offered them by the local railway com- 
panies and others to travel and recreate themselves, and conse- 
quently the activity evinced at the works will bear but poor 
comparison with that of the last and previous weeks. For the 
first two or three days of the week more especially, operations 
were almost entirely suspended at the establishments throughout 
the district, which no doubt would very seriously interfere with 
the execution of the contracts in hand, had not work been pushed 
on with such vigour last week. Not any time this week, perhaps, 
could it be said that work was fully resumed, but generally 
speaking the works were expected to be all pursuing their avoca- 
tions before the week closed. If, however, the men commence 
with their usual vigour on Monday next things will not be far 
wrong, and the little time lost will be soon, so to speak, as good 
as made up for. 

With reference to the demand for finished iron there has been 
but little change to notice this week, but the more cheerful state 
of things which has latterly been witnessed continues to pervade 
the trade generally. Owing to the partial cessation of operations 
at the local parts, as weli as at the ironworks, there cannot be 
mich said in regard to the clearances of railway iron during the 
last three or four days; but it is obvious that to the United States 
and South America the shipments will continue large for some 
time yet, as specifications are coming in freely, which will still 
afford a large measure of employment at the mills and forges. 
It must not be forgotten that the summer months are now near at 
hand, when, as formerly, operations will be seriously interfered 
with by the great heat that is likely to prevail. Already 
the days have begun to be so hot as to render it very diffi- 
cult for the same number of hands to turn out such 
quantities of work in the week as could be executed a few 
weeks ago. It isfclear, therefore, from advices lately received, that 
makers will have their hands pretty full of work for the next 
three or four months at least, and it does not behove them to be 
too eager to fill their books with new engagements at present, 














384 


THE ENGINEER 





JUNE 2, 1871. 











There is no doubt buyers and consumers would be glad to place 
as many orders as possible upon the rates now ruling, but they are 
firmly met by makers who do not see the advisability of accepting 
much more business than will serve to keep their establishments 
in steady employ until it is seen what advances can be established 
in quotations. The next quarterly meetings of the trade will, in 
all probability, decide this question, and they will be looked for- 
ward to with no little anxiety. 

Now that France is likely to become peaceful, and to follow 
commercial and industrial pursuits again, a considerable move- 
ment is expected to take place in the continental demand for all 
descriptions of iron. France alone must n be a large 
—- for some time to come, her own manufactu resources 

iaving been so materially incapacitated during the last eleven 
months, There are indications of extensive purchases taking place 
very shortly on Russian account, and if Welsh makers can com- 
pete successfully with those of Cleveland, a fair proportion of 
the contracts will no doubt come into this district, and that, as 
has been witnessed in previous years, the great bulk of the 
Muscovite orders will again come in during the latter half of the 
shipping season. Bridge work and bar iron continue in large 
request, together with rails. 

Improvement is still taking place in the home trade, a good 
business being reported in steel and iron rails, bars, plates, pigs, 
&c, The make of steel and pig conti to be i d. Prices 
have shown no change since last week, late quotations being firmly 
maintained in the transactions that have been entered into. 

The foundries are busily employed throughout the district. At 
Newport some unusually large castings have just been completed 
at the Britannia Foundry which are intended for a new tin-plate 
mill at Abertillery. 

Work continues to be carried on with appreciable activity at the 
tin.plate works, there ‘being a good demand for tin-plates for 
America and the South of France. 

There has been an active inquiry for steam coal from most of 
the foreign markets, but owing to the disagreement between steam 
coalowners and their men, the former have been obliged to decline 
orders for fear of their supplies being insufficient to carry them 
out in the next month. But comparatively little work has been 
done at the collieries this week, owing to the holidays chiefly, and 
colliery proprietors and shippers find it as much as they can do to 
tind supplies for the orders they have in hand. A pretty good 
business is still done in house coal for the markets coastwise. 

A pretty satisfactory state of things seems to prevail in the 
Caerphilly coal district. The workings of the new Wernddu 
Colliery are to be pushed forward as vigorously as possible, and 
several streets of houses are to be built in the vicinity for the con- 
venience of the men that will be employed. 

A sad fatal accident occurred at the Black Vein Pit, Risca, a 
few days ago by which two men were killed and several others in- 
jured. While the men were at work a portion of the roof fell 
upon them, killing two instantaneously and injuring several others, 
The occurrence — will investigated fore the district 
coroner and jury after the place has been examined by Mr. Brough, 
the Government inspector. 

The month’s notice given by the colliers of the district expired 
on Wednesday. Sixty-five delegates, representing over 18,000 
men, held an important meeting on Tuesday, the object being to 
determine upon the final course to be adopted. Opposite opinions 
have all the time been held by those interested in the steam coal 
trade as to what course the colliers would really take, and even 
now the matter is quite uncertain, but the tone of the discussions 
at the delegate meeting referred to gave reason to fear that a 
partial strike will take place in some parts of the district. The 
replies of the masters to the workers’ demand at the various col- 
lieries were recounted, and the men were divided as follows: For 
accepting the masters’ terms, 3497; neutrals, 2742; for demanding 
10 per cent. advance, 4940; and for continuing to work if the 
masters granted 5 per cent. rise, 7147. Some vf the speakers ad- 
vised that all possible conciliatory steps should be taken so as to 
avert a strike, and pointed out that all previous attempts to enforce 
their demands by strikes had proved disastrous to the interests of 
the colliers generally, The majority, however, asserted that the 
employers ought to restore the 5 per cent. reduction which was 
lately carried out. The disproportionate wages paid at the ordinary 
collieries and those connected with the ironworks, the important 
point raised by the ordinary proprietors, did not receive much atten- 
tion, but the delegates complained that the masters refused to see a 
deputation from the colliers at their recent meeting at Cardiff. It 
was ultimately resolved that the men should strike at all the 
collieries where the proprietors refused to t an advance of 
5 per cent., but it was clear that the resolution did not represent 
the feelings of all the delegates present, and it is believed that at 
several collieries in the Aberdare and Rhondda districts the men 
will continue to work upon the same terms as during the notice, 
rather than turn out. The colliery proprietors assert very firmly 
that the present state of things ware not allow them to grant any 
rise in wages, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—SHIPBUILDING AND ENGINEERING— 
THE NINE HOURS’ MOVEMENT—THE MIDDLESBROUGH Dock Ex- 
TENSION— HOPKINS, GILKES, AND Co,’8s WORKS, MIDDLESBROUGH 
—PRICES. 

Rapip growth is still the distinguishing characteristic of the'Cleve- 
land iron trade. Week after week additional works are started, 
and the total production of iron is increased. The demand for all 
kinds of iron, however, continues in advance of the power of supply, 
and consequently prices are fully maintained. At the Middles- 
brough weekly market on Tuesday the attendance was thin, owing 
to the holidays, and very few transactions took place. I expect 
that when the Cleveland Ir ters’ Association returns for the 
month are made up it will be found that the make has been larger 
and the stocks of makers are smaller. Shipments of pig iron are 
brisk and the local and home consumption are heavy. 

During the early om of the present week most of the finished 
ironworks were laid in for the Whitsuntide holidays. The rail 
makers have orders which will keep them employed all the season, 
Plate and angle iron is in good request. The other branches of the 
finished iron trade are in a healthy condition. 

Both snipbuilders and engineers have work on hand which will 
last them this year. All the iron founders are well employed, and 
boiler makers and bridge builders have a little more to do. 

I hoped last week that the nine hours’ movement in Newcastle 
would be ar without the men in the engineering trade 
turning out on strike. Unfortunately, the course which might 
have been taken—that of referring the question for arbitration— 
has not been adopted, and capital and labour are now at war. 
Between 9000 and 10,000 men finished their notices at the several 
works on Saturday, and are now out of employment, and it is said 
intend to remain out until the masters agree to reduce the hours 
of labour from 59 hours to 54 hours per week. The Mayor of 
Newcastle (Mr. Sanderson), Mr. Joseph Cowen, jun., and other 
gentlemen have tried to avert a strike by urging the advisability 
of referring the question to arbitration. I regret to learn that the 
laudable efforts of these gentlemen, who are so thoroughly well- 
known for their integrity and warmheartedness, have 
looked upon by some of the masters as impertinent. I think 
that whatever may said either by masters or men 
would be best said through an arbitrator; and in whom 
both parties had confidence. Such a gentleman could easily 
be found, and his decision ought to be satisfactory to yr! ing 

y. 





for there can only be one way of settling the matter fair 

honestly. I hear that a sum bordering upon £5000 a week will be 
required to support the men now out on strike, Two very large 
works are still open, the men not having ascertained whether the 
masters will grant the nine hours’ movement, Those works are 





Messrs. Stephenson and Co. and the North-Eastern Railway shops. 
Should the men at those works have to turn out on strike it is 
calculated that the number of men unemployed in Newcastle will 
then amount to about 12,000 or 13,000. I have not seen any report 
of the meeting of the masters except that which stated that 
they declined to accede: to the wishes of the men. No 
suggestion was made of settling the question. Now it has 
occurred to me that the masters- might get over the diffi- 
culty which has arisen by simply granting the nine hours’ 
movement and resolving to pay the men by the hour. This, I 
think, would mect the case, because there is no doubt that, were 
the wishes of the men obtained, most of them would be quite 
willing to work sixty-four hours instead of fifty-four hours per 
week so long as they were paid overtime. ; 

The extension of the Middlesbrough Dock is being vigorously 
carried on, and when it is completed it will be a very great con- 
venience to the ironmakers of Clevel j : 

Last week the annual meeting of the shareholders in Hopkins, 
Gilkes, and Co., Limited, Middlesbrough, was held. A most 
satisfactory account of these ironworks was given, and a good 
dividend was decl 

The ae of iron are as follows :—Pig{iron, No. 1, 51s. ; 
No. 2, ; No. 3, 47s. 6d.; No. 4, 46s. 6d. The prices o 
manufactured iron are ; Common bars, £6 17s. 6d. to £7 ; bestdo., 
£7 7s, 6d. to £7 108.3 best best ditto, £8 7s. 6d. to £8 10s. ; cable 
iron, £7 10s. to £8 ; nail rods, £7 to £7 5s. ; sheets, £9 to £9 10s. ; 
plates, £8 17s. 6d. to £9; rails, 26 15s. to £7. 





NOTES FROM SCOTLAND. 


(From uur own Correspondent.) 

THE SCOTCH PIGIRON TRADE: Unprecedentedly large shipments of pig 
tron—THE MALLEABLE IRON TRADE—ENGINEERING AND SHIP- 
BUILDING ON THE CLYDE—THE ALBERT BRIDGE AT GLASGOW: 
Expected opening by a member of the Royal Family—Tue Sus- 
PENSION BripG—e—TuHE GARVEL Park DocK—THE Tay BRIDGE, 


The Glasgow pig iron market keeps steadily advancing, business 
being now done at 57s. 74d. cash and 57s. 10jd. one month. No.1, 
g-m.b., 57s, 9d.; No. 3, 57s. 3d. 

The shipments during the past week have been remarkably 
large, by far exceeding anything of the kind experienced in the 
corresponding periods of former years, and this, coupled with 
some pretty heavy speculative purchases, keeps prices very firm. 
The exports of pig iron from Glasgow alone were—foreign, 2865 
tons; coastwise, 909 tons; total, 3774 tons. Mukers’ iron keeps 
about the same price, but quotations are firm, with an upward 
tendency. 

In all departments of the malleable iron trade there is continued 
briskness, and employers are now beginning to find considerable 
difficulty in getting a sufficiency of puddlers. This is to be 
accounted for not only by the recent strikes which constrained 
many workmen to betake themselves to other iron districts farther 
south, but also by the fact that there are few young hands coming 
on—boys apparently preferring work at the coal-pits, where they 
— wages than they can do as underbands at the iron- 
works, 

All classes of iron for shipbuilding purposes continue in active 
demand, and merchant bars are firm, at the advanced rates. 

The warine and locomotive engineers are exceedingly busy ; so 
also are the makers of all kinds of forgings. The large ironfounders, 
however, complain of being now somewhat slacker. 

The Clyde shipbuilders, with scarcely an exception, are full of 
orders, and new contracts are constantly coming in, Messrs. 
Henderson, Coulborn, and Co., have just contracted to build for 
a Cuba firm, through Messrs. Wm. Cruikshank and Co., a fast 

assenger screw steamer of about 1200 tons burthen. This vessel 
is to be fitted up in the American style, with every requisite for 
the comfort and convenience of passengers. 

The Albert Bridge—that handsome new iron structure which 
og the Clyde at Glasgow—is not yet opened, and it is not likely 
that it will be opened for a fortnight hence. So far as the com- 
pletion of the edifice is concerned, it is evident that the public 
might get the use of it earlier, for the paving and causewaying, 
the decorations and fittings, seem to be almost, if not quite, accom- 
sap But it is rumoured that there is some probability of the 
ormal opening being done by a member of the royal family, and 
as a demonstration of such a kind would be welcomed by Glasgow- 
egians—who are an exceedingly loyal community—any reasonable 
delay necessary to the attainment of a thing so desirable would 
never be grudged. Should royalty favour us with its presence on 
that auspicious occasion, it is not at all unlikely that the opper- 
tunity may be taken for the bestowal of the honour of knighthood 
upon our worthy Lord Provost. Du his term of office that 
fine bridge has been began and completed; and, besides that, he 
has rendered himself very popular among the citizens of Glasgow 
by his excellent administration of civic affairs, and shrewd 
guidance of all public matters of importance affecting this com- 
munity; and while many of his predecessors have had the dignity 
of knighthood conferred upon them, it may safely be said that by 
none has the honour,been more highly merited than it is by Lord 
Provost Arthur. 

The Portland-street Suspension Bridge, which has undergone 
almost an entire renewal, and has undoubtedly been vastly im- 
proved, both as regards appearance and a is now nearly 
ready for being thrown open ; but, in all probability, the opening 
will be deferred until the other bridge receives inauguration, and 
thus the ceremony will be all the more enhanced. In respect of 
the decoration of these bridges, perhaps exception may be taken 
to the free use of gold leaf which is oy ome I do not 
think it is quite in keeping, in structures of this kind, tu decorate 
so profusely with ——e It tends to give a trumpery appearance 
to a substantial edifice ; and, moreover, it cannot stand well in 
our climate, and certainly ought not to be repeated. 

e foundation-stone of the new graving dock at Garvel Park, 
Greenock, is to be laid with Masonic honour on Friday, 7th July. 
The event is expected to be celebrated by an i oe procession, 
in which the various trades are to be asked to take part. 

On Monday the resident engineer for the construction of the 
Tay Bridge was busy at the Wormit end taking levelsand staking 
off ground with a view to the commencement of operations. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THOMSON’S ROAD STEAMERS : 7'rial at Ipswich—TRADE ON TEESSIDE 
—STATE OF TRADE AT SHEFFIELD AND ROTHERHAM—STRIKE OF 
SHIP CARPENTERS—TRADE AT THE HARTLEPOOLS—PROGRESS OF 
TRAFFIO ON THE GREAT RAILWAYS—THE LABOUR MARKET AT LEEDS 
AND BRADFORD—STATE OF TRADE IN SOUTH YORKSHIRE— MESSRS, 
C. CAMMELL AND Co. (LIMITED) ~—THEINDIAN DEMAND FOR RAILS 

Mersgy RAILwAY— WORKING-MEN’S DWELLINGS AT 

LiveRPooL— Messrs. J. BROWN AND Co. (LIMITED) AND THEIR 

WORKMEN—SHIPMENTS OF RAILS FROM THE TYNE TO THE 

Unitep States—UnstonE Coat Company, 


For some little time past Messrs. Ransomes, Sims, and Head, of 

wich, have been engaged on the construction of four of 
themes road steamers for the Anglo-Indian Government, and 
a trial has been made of two of them. A distingui as on 
down to witness the trial, including the Duke of Sutherland, 
Earl Grey, Earl Chesham, Lord Otho Fitzgerald, Lord Kinnaird, 
the Hon. P. Stanhope, the Hon. Gerald Talbot, of the India 
Office, Sir A. Macdonald, Mr. J. Fowler, C.E., Major-General 
Freeman Murray, Col. Montague, R.E., Capt. Moncrieff, Mr. J. 
Caird, Lieut. Evelyn Crompton, superintendent of the Indian 
Government Steam Train and joint designer of the es, Major- 
General Sir W. Buller, Capt. Tyler, Government tor of 
Railways, Mr. Juland Danvers, of the Indian Office, Mr, A, Ogilvie, 


C.E., Mr. J. Robertson, C.E., &c. Mr. Thomson was unfortu- 
nately absent, but was ably ted by his wife, who showed 
a know! of the designs w every one present. 
at Heed wechphnr tin bn ermal gs te in the Panjaub, 
an are two stations jaui 
viz., Rawal, Pinde, and Jhelum, sixty-eight and a-half miles 
apart. Each engine will draw one, on some occasions two, 
omnibuses ; each omnibus will carry twenty first, twenty second, 
and twenty third-class passengers, with 50 cwt. of mails and lug- 
gage, which is considered sufficient for everyday traffic. The dis- 
tance between. Rawal, Pinte, and Jhelum will be overcome in 
seven hours, inclusive of stoppages. 

The mechanical and shipbuilding trades of the. Tees continue 
well employed. Considerable interest is taken in Darlington, 
a | and Middlesbrough, -in the nine hours’ movement in 

ewcas : 

Great activity still prevails at Sheffield in the manufacture of 
railway material; some firms have orders on their books which 
will occupy them until the close of the year. The armour plate 
taills are fully ed, but nent contracts do not come 
forward so freely, tracts for iron rails for tramways have been 
offered to Sheffield firms, but they are at present too busy to accept 
them. Messrs. Firth and Co. have recently extended their rifle 
barrel manufactory. The steel trade is ina ition, 
the demand being animated both on home and export account. 
Tbe Rotherham firms and companies are about as busy as they 
well can be. At Parkgate the utmost exertions are being made to 
complete heavy Government contracts for shields armour 
plates. Thereare also some Russian and foreign contracts on hand. 
Several firms in and about Rotherham have also received sonie good 
orders for rails and railway plant. 

On Friday the whole of the carpenters at Messrs. Denton, Gray, 
and Co.’sshipyard at West Hartlepool, and also at Messrs. Withey, 
Alexander, and Co.’s, Middleton and Hartlepool shipyards went 
out on strike, because their employers refused to accede to an ap- 
plication for the adoption of the nine hours’ movement. Several 
large steamers are building in both yards. 

At the Hartlepools the manufacture of rails and bowl chairs 
for exportation is carried on with vigour. Iron shipbuilding in- 
dustry is also brisk. 

The leading railway companies have been doing extremely well 
this half-year. The North-Eastern, with 34 additional miles in 
working, has increased its receipts from £1,595,996 to £1,730,526; 
the Great Northern, with 4 extra miles at work, has gone up 
from £796,021 to £818,386; the Great Western, with no extra 
mileage, from £1,222,390 to £1,312,702; the Lancashire and York- 
shire, with 54 additional miles, from £954,423 to £1,039,078; the 
London and North-Western, with 28 additional miles, from 
£2,463,505 to £2,604,233; and the Midland, with 22 additional 
miles, from £1,383,412 to £1,467,898. 

The fitters and mechanics of Leeds and Bradford have shown, 
at present, no clearly defined intention to insist upon shorter hours 
of labour. They take, however, considerable interest in what is 
passing at Newcastle. 

In South Yorkshire, the various works are, as a rule, fully em- 
ployed. The demand for Bessemer steel is still active in every 
department, including rails, tires, axles, &c. A fair business in 
steam coal is being done with Hull and Grimsby, but trade with 
Lancashire is rather less active. 

Messrs. C. Cammell and Co.’s Bessemer Steel Works at 
Penistone are still busy in every department, 

The demand for rails for British India is thought to have rather 
fallen off of late. 

One portion of the project of the Mersey Railway Company, now 
before Parliament, is to carry their underground line from the 
corner of Paradise-street to Waterloo-place, where the company 
proposes to have a station close to the intended RKanelagh-street 
station, approached by a flight of steps down to the level of the 
line, as in the case of the several stations on the Metropolitan line. 
From this station the company contemplates carrying its line a 
short distance in a southerly direction, in order to form a junction 
with the line constructing in connection with the Ranelagh-street 
station. 

A public meeting was held'at Liverpoo' on Thursday, Lord 
Derby presiding, for pa Ey ae of forming a company for the 
—- y providing suitable dwellings for the labouring classes of 

verpoo 

The resolution of the Mersey Docks and Harbour Board to pro- 
ceed with the E 1 plan of approaches at Liverpool has been dis- 
cussed by the Manchester Chamber of C An opini 
was expressed that the plan would throw an unfair burthen upon 
the commerce of the district, and it was decided to hold a special 
meeting on the matter, June 9th. 

A lock-out of labourers empl in the steam-hammer depart- 
ment of John Brown and Co. (Limited), of the Atlas Works, Shef- 
field, took place on Saturday. An additional man, having worked 
anny was ill-treated by his fellow-workmen, and hence the 
ock-out, 

Rails have been shipped from the Tyne to the United States on 
a large scale during the last few days. 

A large colliery, which is being opened out by the Winstone 
Coal Company, will shortly be in a position to deliver a very con- 
siderable quantity of coal. The coal raised is intended, to some 
extent, for the London market. 
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“NOTE TO, A LECTURE ON SEA WAVES.* 
By W. J. Macquokn RaNKINE, C.E., LL.D., F.R.S. 


N the lecture it was stated (see Toe Enctverr, June 2, 
1871, page 371) that in the case of the natural rolling 
of a ship “great angles of roll occupy longer periods than 
small,” and that, consequently, “supposing a ship to en- 
counter waves of a period equal or nearly equal to her own 
natural period for small angles of roll} her angle of rolling 
is at first progressively increased; but at the same time her 
natural periodic time of rolling is increased, until it is no 
longer equal or nearly equal to the periodic time of the 
waves; and thus she ina manner cludes the danger arising 
from coincidence of periods.” 

An exception to this rule exists ia the case of that form 


of ship known as the “Symondite,” in which the sides- 


flare out at and near the water-line, so as to make the 
stiffness increase faster than the angle of heel. In such 
ships the period of rolling shortens wlien the angle in- 
creases; and thus the well-known uasteadiness of large ves- 
sels of that model is accounted for. In a boat, or a small 
vessel whose natural periodic time for the smallest angle of 
roll is shorter than that of any of the waves which she 
encounters, the Symondite model does not promote un- 
steadiness; for the shortening of the natural period of roll- 
ing removes it farther from coincidence with the period of 
the waves, 

The new principles set forth in the lecture were first 
published in a paper submitted to the Committee on 

esigns for Ships of War; and as the practical object of 
that paper was to determine the couditions of steadiness of 
a class of ships whose natural period of rolling lengthens, 
and lengthens very greatly, with au increase of the angle 
of roll, the Symondite model was not taken into considera- 
tion in it, and hence the occasion has arisen for writing the 
preseat note; for though that model does not now occur in 
ships of war, it is met with occasionally in yachts and 
other small vessels, and very often in boats. 

In further explanation of the differences in point of 
steadiness between the Symondite or flaring out and the 
ordinary or tumbling home models, the following remarks 
may be added :--- 

When a ship is set rolling by waves of a period different 
from her natural period, her tendency, on the whole, is to 
roll towards the approaching waves if their period is 
longer, and from them if their period is shorter than her 
own natural period. Both modes of rolling are safe, pro- 
vided they are confined within moderate limits ; but it is 
well-known that the danger of shipping seas, and of being 
damaged or swamped by them, through excessive rolling, 
is much greater when the ship rol]s towards the approach- 
ing wave (making what is called by seamen a “ weather 
roll”) than when sbe rolls from it. 

Large ships in general, and especially those of deep 
draught, have natural periods of rojling longer than those 
of the waves which they usually encounter; and, therefore, 
tend in most cases to roll towards the waves. 

Many small vessels, especially those of shallow draught, 
and almost all boats, have natural periods of rolling shorter 
than those of the waves that they usually encounter, and, 
therefore, tend in most cases to roll from the waves. 

In connection with this there is an important difference 
between the laws which connect dimensions with period 
in waves and in ships respectively. The periodic times of 
waves are proportional to the square roots of their lengths; 
thus, for a wave 5°12ft. long the period is 1 sec, and for a 
wave a hundred times as long, or 512ft., the period is 
10 sec. In ships of similar figures the periodic times are 
directly as the radii of gyration, and inversely as the 
square roots of the metacentric heights. The radii of 
gyration in ships of similar figures may be taken as nearly 
proportional to the linear dimensions ; but, according to 
ordinary practice, the metacentric heights vary through a 
very small rangein different ships; they are, on the whole, 
greatest in the smallest vessels, und may be taken roughly 
as not deviating much from a constant value which is be- 
between 3ft. and 4ft.; the results being that the periodic 
times of rolling of similarly sbaped vessels of different 
sizes vary a & in the simple ratio of the linear dimen- 
sions. Heuce it follows that the natural periodic times of 
small vessels are not only absolutely shorter than those of 
large vessels, but are shorter when compared with the 
periodic times of waves whose lengths bear a given pro- 
portion to the linear dimensions of the vessel. 

Another way of stating this result is, that the length of 
the wave whose period coincides with that of the natural 
rolling of a ship varies nearly as the square of the linear 
dimensions of the ship. Suppose, for example, that the 
natural period of rolling of a ship is ten seconds, the 
length of a wave of equal period is 512ft. Take nexta 
boat, of similar figure to the ship, and of one-tenth of her 
dimensions: the natural period of rolling of that boat 
will probably be about one second, and the length of the 
wave of equal — will be only one-hundredth part of 
512ft., or 5°12ft. When the natural period of the ship 
coincides with that of the waves the angle of roll tends to 
become excessively great; but the direction of rolling may 
be either towards or from the waves, and depends alto- 
gether on the direction in which the rolling took place 
before the instant of coincidence of periods; that is, while 
the vessel was rolling through comparatively small angles. 
For example, in the case of a large ship which, having at 
small angles of roll a period longer than that of the waves, 
tends to roll towards them, the instant of coincidence of 
period, should it ever occur, is accompanied by a great and 
dangerous weather roll towards the approaching wave 
crest. In sucha ship it is shortening of the period that 
tends to produce coincidence with the period of the waves, 
and, therefore, the flaring model, which causes a shortening 
of period with increase of angle, ought to be avoided in 


large ships. 

n a small vessel or boat, on the other hand, having a 
natural period shorter than that of the waves, the instant 
of coincidence of period, when it occurs, is accompanied by 
a great lee-lurch, away from the approaching wave-crest, 





* The lecture was delivered before the Royal Institution on the 20th 
of May last. 





not so dapgerous as an equally great weather-roll, but 

equally unfavourable to steadiness. In this vessel it is | 
lengthening of the period ‘which tends to produce coin- 

cidence with the period of the wayes ; and, therefore, the | 
tumbling home modek which causes ages of *pariod | 
with increase of argle, is now to be avoided; and the flariag 

model, causing shortening of period, and avoiding coin- | 
cidence, is to merece | as ler favourable to safety, 
and to that degree of steadiness which is attainable m 

vessels of the type now under consideration. The greatest 

degree of steadiness possible in a vetsel that tends to roll 

from the approaching waves is that of a raft, which accom- 

panies the originally horizontal layers of water in their 

oscillations ; and this is the reason that the quick-rolling 

type is unsuitable for ships of war, though well-fitted for 

yachts and small boats, in which stiffness and safety are 

essential, while great steadiness is unnecessary. os 

; ~W. J. M. R. 


THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 
Tue following iustructions for the guidance of exhibitors 
have been issued by Messrs. Easton, Amos, and Anderson, 
the consulting engineers of the Society. 
SreaM ENGINES.— GENERAL INSTRUCTIONS, 
(1) There will be no restrictions on the construction of the 


steam engines or boilers, nor any limits to the pressure of steam — 
used, subject always to Clause 3 of the General Conditions. 


Fic 3 








STROKE4: | 


sary stores and attendance. The merits of the implements will be 
determined with reference to the weight of land moved per hour, 
the depth of cultivation, quality of design and workmanship, 

y of attendance, and price. The traction dynamometers 
will not be used, except at the discretion of the judges, to assist 
in deciding between implements of very equal merit. Classes 4 and 
5 will not be tested in any way, but will be judged with reference 
to design, workmanship, and price. . 

8) The nature of the tests and trials to be applied to classes 15 
and 16 will be decided by the judges, on inspection of the ma- 
chinery brought for exhibition. 

(9) The trials of Class 17 will be of two kinds—firstly, for 
the purpose of ascertaining the merits of the engines for ordi- 
nary farm purposes; and, secondly, for determining their 
efficiency as traction engines. In the first series, the usual brake 
dynamometer will be employed, and the merits of the engines will 
be decided with reference to the power developed, the economy of 
coal, water, oil, the price and merits of design, and workwanship. 
There will be no restriction as to the power to be developed on the 
brake, but each exhibitor must specify the pressure of steam, 





| number of revolutions, and horse-power on the brake at which he 


wishes his engine to be tested. Indicator diagrams will be taken 
during the trials on the brake. The second series will be con- 
ducted over a course of some four or five wiles in length, and 
selected with the view to the greatest possible vaiiety of surface, 
such as hard road, fields, level and billy, wet and dry. A train, 
composed of wagons, to be procured by the Society, will be made 


| up, and loaded in any manner and to any extent the exhibitor 


may determine. He will then state the quantity of coal and 
water he will require to take the load so prepared once round 
the course, and the quantity he asks fur will be placed on board 
his engine, no further supply being permitted during the run. 


| Any fuel or water remaining after the trial will be weighed or 
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(2) Each boiler must be provided with at least two safety valves, 
two sets of gauges for ascertaining the water Jevel, a steam- | 
pressure gauge, and a half-inch cock, terminating in a half-inch | 
male gas thread for the purpose of receiving the pipe of the 

Society’s testing-pump. 

(3) Each boiler will be subjected to a hydraulic test of double 
the pressure at which it is intended to work, and the exhibitors 
must be prepared to produce working drawings of the boilers, to 
illustrate the construction of any inaccessible part, or to enable 
the engineers, in case of doubt, to satisfy themselves of the safety 
of the boilers by calculation. 

(4) Each engine will have to be taken to pieces to enable the 
judges to examine all its working parts, and the exhibitors are 
—- to provide the necessary tools and tackle for the purpose. 

(5) The merits of the machinery in classes 1, 2, 3, and Lord 
Vernon’s prize, will be determined by the weight of earth moved 
per hour, the depth of cultivation, the goodness of design and 


workmanship, the economy of fuel, water, oil, attendance, and 
the price of the apparatus. Indicator diagrams will be taken from 
the cylinders during the trials. 


(6) All the machines in Class 3 will be tried by one and the same 
ordinary portable engine, which the Society assume the right to 
hire from any of the exhibitors, at a charge not exceeding £1 per 
day, and such engine will be driven during the trials by a driver 
appointed by the Society’s engineers. 

7) The implements and machines in classes 4 to 16, both in- 
cluded, will be tested by the ploughing engines entered for trial, 
the Society assuming the sight to select such as it may require on 
payment of a sum not exceeding £3 per day, including the neces- 
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| measured back. To assist the exhibitors in estimating the work 


to be done, a longitudinal section of the course will be prepared, 
and care will be taken to keep the average condition of it as nearly 
as possible the same for all the competing engines. The figure of 
merit will depend upon’ the load drawn, the economy in fuel, 
water, oil, and attendance, price, and goodness of design and work- 
manship. The distribution of weight upon the wheels will also be 
ascertained. ’ 

(10) The accompanying sheet, marked Form A, of lithographs 
and instructions, a peta the means which will be adopted, 
and the preparations the exhibitors will have to make for taking 
indicator diagrams, measuring the water and oil, weighing the 
ashes, placing the engines with reference to the brake dynamo- 
meter, and adapting them to connect to it. . 

(11) The wagons in Class 18 will be tested by means of traction 
dynamometers. Each exhibitor will be permitted to determine 
the load which his wagon is to carry, and the figure of merit will 
depend on the load, the tractive power required, the merit of 
design and workmanship, and the price. 


Form A.—INSTRUCTIONS TO EXHIBITORS. 

Indicator Diagrams.—The indicators used will be supplied b; 
the Society, and will be those known as Richards’, manufactur 
by Messrs. Elliott Bros., 449, Strand, London... The accompanying 
illustration, Fig. 1, gives the principal dimensions. Tne indicator 
must be fixed as nearly as possible midway between the two ends 
of the cylinder, and connected to them by 4in. pipes. well lagged 
and provided with cocks fitted with convenient handles placed as 
near the cylinder ends as practicable. The motion of the pape 
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cylinder must coincide with that of the piston, and be exactly pro- 
portional to it ; it will not, therefore, answer to work it from one 
of the slide valve spindles or eccentric rods, but the motion of the 
piston itself must be reduced by levers, speed pulleys, or other 
means, If the engine has more than one cylinder, each one must 
be prepared to receive an indicator. The exhibitor must provide 
the cocks, Pipes, and means of communicating motion to the paper 
cylinder of the indicator. 

Measurement of Feed Water.—Fig. 2 in the annexed drawing 
represents the measuring vessel which will be provided by the 
Society. Each engine must be adapted to receive such a vessel 
and fix it in some convenient position, so that the 1}in. cock A 
may discharge either direct into the filling hopper of the tank or 
into a temporary funnel fitted up for the purpose, the bib of the 
cock being left visible so that it may be known at once when all 
the water has run out. The water tanks of the engines must be 
fitted with cocks by which all the water in them may readily be 
— my into a measuring vessel, similar to the one represented 
in Fig, 2, 

Measurement of the Ashes.—In order to ascertain as accurately 
as possible the — of fuel used, means must be provided for 
readily raking out the fires without first slaking them with water, 
and transferring the hot ashes to air-tight vessels which will be 
provided by the Society, on which the unconsumed fuel will at 
once be weighed, 

Measurement of Oil and Tallow.— Previous to the commence- 
ment of each trial, and after the exhibitor has filled all his lubri- 
cators, all his oil and tallow will be taken from him. He will 
then receive a can containing a certain weight of lard oil, and a 
box containing a certain weight of tallow for use during the trial. 
At the conclusion he will again fill up his lubricators, and then 
return the oil andjtallow unconsumed, which being weighed'again, 
the exact amount used will be ascertained. 

Dynamometers.—Fig. 3 represents the brake dynamometers to 
be used in ascertaining the power of the steam engines, and gives 
the di i ry for placing the engines to be tried with 
reference to the rails laid down for the brake to travel on. Each 
exhibitor will have to provide and key on to his crank shaft a 
coupling shown in detail in Fig. 4, andfbore out the holes A, A, and 
face the inner sides of the jaws B, B, to gauges to be supplied by 
the Society. The engines at the trials must be run so that the 
brakes shall revolve in the direction of the arrow. 

Examination.—Each engine must be fully provided with screw 
keys, and all tools necessary for taking its working parts to pieces 
for the purpose of examination, 











THE HOUSE OF COMMONS COMMITTEE ON 
PATENT LAW. 
No. IIL. 

YESTERDAY the Committee resumed their sittings after the 
recess, Mr. Samuelson, M.P., presided, and Mr. T. Webster, 
Q.C., gave further evidence, chiefly in reply to questions put to 
him by members of the Committee. 

Mr. Webster began by stating the particulars of a case tried 
about ten days ago before the Court of Queen’s Bench, in which a 
person who found the money for a patent connected with veloci- 
o_o brought an action against a patent agent on the ground that 

e had not made a proper search, and given information that the 
invention had been previously patented. The facts of the case 
were that two persons made the same invention at about the same 
time, but as the provisional specification is a secret document, the 
agent of the second person who applied for a patent could not see 
the provisional specification at the time. It is, however, the law 
that within six months from the date of the filing of the provi- 
sional specification it may be seen on the payment of a stated fee, 
and there were three days in which the patent agent could on these 
terms have seen the document, and forewarned the second appli- 
cant. The title of an invention is always published at once, and, 
as the agent had access to the title, it might have been a guide to 
draw his attention to the specification itself. It turned out that 
the inventions were almost identical, and the result of the trial 
was that a verdict was a for the plantiff. Many other inven- 
tions connected with velecipedes were brought out about the same 
time, and this shows how at certain periods there is a ‘‘run” of 
inventions of a particular order. He thought, therefore, that it 
should be the duty of some officer in the Patent-office to examine 
all specifications, and to see that no two persons are patenting sub- 
stantially the same thing. As regards the present law of patents, he 
thought that if the lw were administered fairly, and if it had a fair 
trial—which it has never had yet—and if it had been acted upon in 
the spirit and not in the letter, he thought that many of the abuses 
now complained of would have never an existence. The 
present law is much better that those in force on the same subject in 
early times; in those days patents were matters, as Sir Roundell 
Palmer had said, of grace and favour to particular individuals and 
trades; they were monopolies of the worst kind. After they were 
repealed the present system was introduced of recognising the 
right to property in inventions on condition that the inventor 
complies with the preliminary conditions of the statute. He did 
not approve of the French system of granting patents, and the 
arrangement that the patent shall cease, unless the invention is 
brought into actual ——— within two years, he thought 
to be a great injustice, for very often nothing can be done with 
even a valuable patent for six or seven years. If all the other 
countries in the world abolished patents he thought that they 
should be maintained in England, they stimulate inven- 
tion, and as it takes time to get the same inventions to work in 
other countries, England would get the start in the markets, and 
progress in this country wouldalways be greater than abroad. He 
saw no objection to a system of compulsory purchase of patents 
by the State for the benefit of the public. At the present time, 
when anybody applies to the Privy Council for an extension of the 
time of his patent, he has to show all that he has paid and received 
during the term of patent, also the value of the time and labour 
he has bestowed upon the invention. The Privy Council then con- 
siders whether he has been fairly remunerated, and if not, 
how much extension of time should be granted. This system 
works very well and very fairly, and it had been suggested that, 
instead of their extending patents in this way, they should buy 
them - This plan was very fully discussed in 1851. If this 
principle were assented to, it might also be as well to adopt the 
principle of compulsory licenses. The power of extending the 
time of a patent is not very often exercised—not more, perhaps, 
than five or six times a year—but it works very well; all the ac- 
counts are produced, and the whole matter is very fairly con- 
sidered, There is no proportion between the merits of an invention 
and the sums of money obtained for it by the inventor. As regards 
patent trials, they were, as he had stated on a previous occasion, 
nothing but speculations on the part of the litigants on the igno- 
rance, of the judge and jury; he thought that independent ex- 
perts were needed to aid the judge, and to do away with such 
speculations. The great vice of the present system is that 
scientific witnesses are allowed to give their opinions in their 
evidence, and are not confined to the statement of matters of fact. 
The legal costs incurred over such trials are very heavy; he did not 
know that they ever reached the sum of £100,000, but in some 
few cases the costs, on both sides, might have amounted, alto- 
gether, to £50,000. With reference to the question whether a 
principle is ever patented as an invention, it raises the other ques- 
tion, ‘‘ What is meant by a principle?” The laws of gravitation 
and of the expansion of steam are the common property of all 
mankind, and cannot be patented; a man cannot patent an idea, 
but he patents the means whereby his idea is put to practical use. 
He was inclined to think that the total amount of money spent by 
the whole body of inventors over their patents and inventions was 
considerably more than they, as a body, received from the public 
in return; but this is the same with nearly all professions. 

A meinber of the Committee asked whether he thought that 
**schemers”’ would cease to work if patents were abolished ? 





Mr. Webster said that he thought they would cease to work 
altogether, except so far as they were in the employ of certain 
manufacturers, Inventions are not usually made by master 
manufacturers, but by skilled men, and because of the protection 
of the present law the men are enabled to hold their own against 
their masters, which is one of the benefits of the patent system. 
It is one of the greatest blessings of the patent law that it enables 
inventors to hold their own jagainst capitalists, and there have 
been several instances of this in practice. Most inventors re- 
quire the assistance of capitalists, and the capitalist very often 
gets the lion’s share of the profits of the invention; he was not 
prepared to say that this was |wrong. The cost in England of a 
patent for three years altogether amounts to £25; at the end of 
the third year there is a further payment of £50, and at the end 
of the seventh year a payment of £100; the total parliamentary 
fees are thus £175, The yearly profits from patent fees paid by 
inventors, after all the expenses of the Patent-office have been 
paid, are £60,000. The law officers are paid two guineas on each 
certificate of allowance of provisional specification, and one guinea 
on each warrant, so that they get three guineas altogether on each 
patent. Since October, 1852, retired law officers have received £4500 
in pensions. Proper indices would do much to check the granting 
of a large number of y patents, and if the Act of 1857 
were carried out in the spirit and not in the letter, two-thirds of 
the present complaints against the present system would cease. 
As to the cost of patents, before cheapening them it would be as 
well to see what the receipts in fees would be, because, in conse- 
quence of measures that may be adopted, the number of patents 
may be reduced, say by three-fourths, and it would be well to 
man the Patent-office self-supporting. Any surplus funds might 
be employed to help inventors; also perhaps to aid science in 
various ways. He thought it would be premature to reduce the 
fees at present, and seeing that inventors could not act without 
capitalists, he did not think that the cost of patents was a very 
serious thing. He did not think that after a certain amount of 
litigation the patentee should have an indefeasible title, but fur- 
ther litigation might be made so expensive as to put a stop to it, 
The other plan he thought would not be practicable. 

Mr. T. Aston, barrister-at-law, was next examined by the Com- 
mittee. He was ready to admit that great evils existed in the 
present patent system, but some of them have been very much 
over-estimated. He thought the evils were seen more in particu- 
lar cases than in the system as a whole. He would put in the 
oe table of figures, which had been carefully compiled by 

im:— 


Table showing the Number of Patents granted, and maintained in 
force, during six years ending 1870, Also number of Assignments 
and Licenses Registered, and Disclaimers applied for, and the 
number of P atent Cases Litigated during the same period. 
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Mr. Aston said that a critical examination of this table showed 
that the present patent system did not foster litigation so much 
as it was supposed to do, 

The Chairman asked whether many cases which would come 
before the law courts did not go on in consequence of one of the 
parties paying ‘‘ black mail,” as it is called, to avoid the excessive 
cost of litigation? 

Mr. Aston said that there were such cases, still he did not think 
that there was an exceptionally large amount of litigation in con- 
nection with patents, especially when the large interests at stake 
were considered. He thought that a patent system was desirable, 
because, unless persons are enabled freely to make inventions, 
which they know will be recognised as property by law, they will 
be driven to making them in secret, and keeping them secret. At 
the present time every person knows that he is at liberty to make 
inventions in his own works, to try them, and to — develope them 
by the aid of his workmen; this power will be taken away if the 
system be abolished. It is beyond question also that the system 
stimulates invention, and without it inventions would be made 
only by meen as the improvements naturally occur to those 
working at different trades; but when a man knows that he can get 
recognised property in an invention, he looks at it as a means of 
increasing his wealth, just as a man looks for his reward for culti- 
vating a new farm. Some inventions are made naturally by those 
in a trade, others are made a when A makes improve- 
ments and reaps the benefit, his rival in trade B often avails him- 
self of outside talent that he may place himself by the side of A. 
Although it is true that certain improvements are inevitable, still 
without patents the nation would have to wait very many years 
longer for them, if the country waited till natural progress brought 
them forth. Most of the great steps which have been taken in 
manufacture, he thought, were not due to natural progress, because 
the hardest work an inventor has to do is, as a rule, to get his in- 
vention taken up. When the Committee examined the different 
pet pe —_ would oe ame oe - had no doubt 7 
would state the great di ey had in getting people to 
adopt their inventions. There are probably two Sndied valeabie 
patents issued each year under the stimulus of the system, over 
iaventions which would not have been made but for the patent 
law. People would not spend £40,000 or £50,000 over a single in- 
vention unless they expected returns. There was the case 
of the celebrated plough over which the inventor spent £50,000 
before it could be perfected; yet had he not done this, 
the nation would per have had to wait for another 


twenty years, before, in the course of natural a this 
n 





most valuable agricultural implement would have invented. 


That twenty years’ gain in time was a great advantage to the 





nation. One of the incidental advantages of the patent system is, 
that it furnishes a means of recording and describing the inven- 
tions made from time to time; many an improvement is probably 
made before its day and lost, but now a descriptive history is 

of the progress of invention in every branch of manufacture. It 
is a history of failures and successes, and where the failures are of 
use, in warning later inventors in what direction not to go. He 
could illustrate some of his remarks about the difficulties of in- 
ventors by means of the Bovill case. Mr, Bovill bought of a 
foreigner the substratum of his real invention, for the sum of 
£10,000; in order to cool the flour in the grinding process 
cool air was injected. This was the principle of the inven- 
tion for which Mr. Bovill paid the sum just mentioned, yet 
he found that it would not do all he desired, so he spent upwards 
of £20,000 or £30,000 in further trials. Having completed his 
subsequent invention, he then had to fight hard to introduce 
it into general use. He brought it first under the notice of Go- 
vernment officials, and it was tried at Deptford. For two and 
a-half or three years he was contending with the Government 
officials there, and he was obliged to prove to the satisfaction of 
their superior officers that they fraudulently introduced forei 
substances into his flour, and did other acts of a like nature. The 
officials were consequently dismissed. He beat the Government 
officials, and proved that the saving on the corn ground was two 
shillings per quarter. The complete invention combined the use 
of blast and exhaust. He then sent agents about, but for 
many years the trade would not take up his invention. His 
terms were sometimes sixpence a quarter on the corn ground, 
still he failed in issuing licenses. During the whole fourteen years 
of the natural term of the patent, he did no‘ obtain a sum equal 
to the expenses incurred. This was in some measure due to the 
failure of his own health; although the invention was known 
everywhere, there was, during that time, no one to push it—to 
solicit orders, His patent was afterwards extended for five years, 
on the ground that it was valuable. To return to the subject of 
the patent system: there is at present a want of a proper examina- 
tion of the applications for patents now made, and there is a want 
of aproper description of the invention before the grant of the 
patent. There is also a want of proper means for trying patent 
cases. The law officers are now pajing more attention to some of 
these matters than they did in years past, still only a cursory 
examination of the specificationsis made. The law officers often 
have not sufficient data to go upon, for the inventor commonly 
makes his provisional specification as general as possible, that it 
may be capable of expansion. He would recommend the appoint- 
ment of some examiner or tribunal to examine the applications. 
In America the examining officers are not paid by fees, but receive 
a regular and somewhat low salary; their examination is very 
thorough and minute, and the expense of examining is about three 
dollars (12s. 6d.) per application. In England, for a nominal 
examination, it averages about £4. The applicant should be made 
to give a clear specification at starting; and his final specification 
should be rigidly examined and officially approved. Opposition 
should not be permitted over the provisional specification, but 
over the complete one. The cost of a patent in America is seventy- 
five dollars (£16), and the term of all patents is seventeen years. 





PRIVATE BILLS OF THE SESSION. 

THE Committees sitting during the past week have not been 
numerous, but the parliamentary proceedings in relation to 
private bills have been far from unimportant. On Monday 
a dozen bills were read a third time and passed in the 
Commons, and double that number were passed before the 
standing orders of the Lords and made ready for future 
stages. These included some important opposed bills, upon 
which renewed contests may be expected, although not likely 
to be as protracted as those they caused in the Commons ; 
among them may be named the Edinburgh and District Water 
Bill, the Musselburgh and Dalkieth Water Bill, the Newcastle-on- 
— Markets Bill, the North British Railway Bills, and divers 
others, 

Up to this time 127 private bills have been read a third time 
and passed in the House of Commons, twelve bills have been thrown 
out on preamble, and seventeen bills have been withdrawn or the 
parties have failed to proceed. Among the rejected bills are the 
Aberdeen Corporation Gas, the Caithness Railway, the Coal-owners’ 
Railway, the Commercial-road (East), and the North Eastern Metrc- 
politan Tramways Bills, the Tottenham and Hampstead Railway 
Bill, the Upper Trent Purification—put off for six months ; the 
Walsall Improvement Bill, in which standing orders were not com- 
plied with, and the House ruled that they should not be dispensed 
with ; also the Metropolitan Board of Works abandoned bills for im- 

rovements in Shoreditch and Leicester-square. The withdrawn 
bills included also the Windsor, Ascot, and Aldershot Railway Bill, 
and the Tottenham Local Board Bill. The two Metropolitan 
Sewage and Essex Reclamation Bills were rejected on preamble. 

The principal contests of this week in committee have been in 
the cases of the Newry Borough Improvement and Water Supply 
Bill, in which very heavy costs are being incurred in connection 
with a comparatively small matter; and the Watermen’s and 
Thames Conservancy Bills, in connection with which the prisoner 
from Coldbath Fields, referred to last week, has duly appeared 
and given evidence, by order of the House. The preamble has 
been declared not proved in the case of the Metropolitan and St. 
John’s Wood Railway Bill in Group 9, and to have been proved in 
the case of the Paddington, St. John’s Wood, and Holborn Street 
Tramways Bill in Group 12, the committee on which commenced 
sitting on Wednesday. For the convenience of parties, otherwise 
possibly, on account of the running at Ascot, the hearing of the 
other two bills was adjourned. 


ANNUAL MEETING OF THE SOUTH MIDLAND INSTITUTE OF MINING, 
CIVIL, AND MECHANICAL ENGINEERS.—The annual meeting of 
this Institute was held on Monday last in the rooms of the society, 
at the Exchange, Wolverhampton. Mr. J. P. Baker, her 
Majesty’s Inspector of Mines for the district, president of the 
Institute, was in the chair; and he was supported by Mr. 
Henry Beckett, F.G.S., ae Mr. James Cope, F.G.S., 
(hon. sec.), Mr. E. Jones, Lilleshall, Mr. S. Rose, Mr. ‘I. Walker, 
Mr, Jas. Slater, Mr. Hooper (Mayor of Tamworth), Mr. Blakemore, 
Mr. Bridges, Mr. Turner, Mr. Wendell Underwood, and numerous 
others. In the transacting of some preliminary business 
the election of officers was proceeded with. The nomina- 
tion had been made at a special meeting of the Institute, 
and the names of the eligible members printed upon the 
nomination paper forwarded to all the members. Upon these 
papers the desire of the voter had to be expressed, and 
the papers folded up and handed to the president at the meeting. 
This was done, and Messrs. E. Jones, Underwood, Davis were 
nominated from the chair as scrutineers. The scrutineers on 
returning into the room with the voting papers, which they had 
originally received unopened from the hands of the president 
announced that Mr. Baker had been unanimously re- lected 
president, gave the names of the new council, and stated that there 
was no oppositi of the hon. sec. and treasurer. 
The president acknowledged the continued confidence of the Insti- 
tute in him,expressed the great interest he took in the society, and 
promised that that interest should be in no way abated, He would 
do his best to enable the Institute to occupy a prominent position 
among its kindred societies throughout the country. Mr. Baker 
then desired that the old council would remain in office for a 
little while longer, so that the affairs of the twelvemonth might 
be satisfactorily closed, and as it was impossible to do this at that 
meeting, he declared the proceedings adjourned. When the 
president had been thanked for his services in the past year, thirty- 
one of the members, who now number in all some 150, then dined 
together at the Star and Garter, where the president of the 
Institute was in the chair, 
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RAILWAY MATTERS. 


THE reputation of English railway management continues to be 
discredited by the maintenance of the dispute between the Mid- 
land and the Great Northern lines, which bas been going on for 
two or three months, at a loss estimated at the rate of £300,000 a 


year. 


THE direct route to Paris, vid the South-Eastern Railway and 
the Northern of France, by way of Dover and Folkestone, is now 
open. To meet the requirements of the public, the South-Eastern 
Company have made all the necessary ~“— to insure 
every facility for the traffic anticipated. The registration of 
baggage through to Paris has been resumed within the last few 
days, an advan which cannot fail to give satisfaction to the 
public ; and the mail and tids] services will afford all the accom- 
modation and rapidity of transit that travellers enjoyed before the 
interruption by the war. But, in noticing the efforts now being 
made by the South-Eastern Company towards this end, it may be 
as well to draw attention to the fact that the Board of Customs 
still impose on the company the heavy charge or penalty of £400 
per annum for the examination of the at Charing Cross 
station. Why the company should be forced to pay this annual 
impost it is difficult to say. The accommodation is entirely for the 
public, and unless it is afforied great inconvenience will result to 
the traffic from the Continent. 


A SPECIAL general meeting of the Great Northern pony 
was held on Tuesday at the King’s Cross station, Colonel Packe in 
the chair. The chairman stated that they had to consider two 
bills not promoted by the company. The line from Bradford to 
Thornton would be valuable to them when made. The bill had 
the House of Commons, and was now in the House of 
rds. He concluded by moving the approval of a bill to authorise 
the construction of railways in Bradford to be called the Bradford 
and Thornton Railways, which was carried. The solicitor read 
the heads of the bill for making a railway seven miles in length, 
and the bill was approved. The next was a bill to authorise the 
Harrow, Edgware, and London Railway Company to extend 
their railway to the Midland Railway. Power was given to the 
Great Northern Railway to work over three and a half miles of 
the railway. This bill was approved. The chairman thought 
it might be satisfactory to state that the directors were doing 
their best to bring about a settlement of the dispute respecting 
the coal traffic with the Midland Railway Company. 


Ir is being made known that the iron and coal trades of the 
south-east of Dudley are much interested in getting a better rail 
way communication between Halesowen, Old Hill, and Dudley. 
The Midland Company have now decided to make a line of railway 
from Northfield to Halesowen, a distance of about five miles. The 
Great Western Company have parliamentary powers for construct- 
ing a line from Halesowen to Dudley. This, however, was only a 
“ fighting ” line; and, doubtless, it would not be carried out under 
ordinary circumstances for a long time. If the Midland push on 
this branch with energy, the Great Western will be compelled to 
make their proposed , as otherwise the Midland Company will 
go to Parliament for authority to continue their Halesowen line on 
to Dudley, and they would then get a hold upon the centre of the 
South Staffordshire iron district ; indeed, it is asserted that under 
any circumstances the Midland is contemplating an inroad upon 
that district, either from the east or west of Birmingham, and 
seeing that the improved shipping facilities, which will soon be 

ilable at Gl iter, will cause a great deal of South Stafford- 








shire iron to be shi ped at that port, the company will probably | 


desire to anproach the district from Halesowen in preference to 


any other locality. 


NOTES AND MEMORANDA. 


Tue Acclimatisation Society of Sydney, New South Wales, 
have received some silkworm eggs from Japan, and is willing to 
distribute a portion of the same to other wy on Cy to private 
individuals, who can satisfy the society that they have a sufficient 
quantity of mulberry leaf of their own growing to sustain the 
worms properly. It is hoped that the attention of colonists will 
be given to propagating the mulberry. 

Tae Cuban rebels are said to have resorted to the use of leather 

8, a species of artillery used by Gustavus Adolphus, and other 
juropean commanders, in times near and remote. The leather 
while wet is tightly stitched round a wooden core or mould, in 
successive jackets, the under one being allowed to dry before the 
next is put on. A close and tight coil of good rope or cord com- 
pletes the tube, the breech being made of hard wood, lined with 
tin. Such guns will fire some twenty rounds before giving way. 
The advantages they agen are cheapness and easiness of con- 
struction, and portability, as a couple of them, with a 4in. bore, 
can be carried by one man. They are usually fired from the 
ground or from a cart. 


THERE are eight pin factories in the United States, whose annual 
production is 2,000,000 packs, each pack containing 3360 pins, a 
total of 6,720,000,000 pins. One manufacturer’s agent in ton, 
says the Bulletin, sells every six months from 700 to 1000 cases of 
pins, each case containing 672,000 pins. The factory he represents 
turns outeight tons of pins per week. Hair pins are jobbed by 
the cask. There is but one factory that produces them. It turns 
out fifty tons per month. The machine that cuts and bends the 
wire makes 360 hair pins per minute ready for japanning. 
Yankee pins are saleable in nearly every city of the world, and 
the production and consumption increases each year about ten per 
cent. A very large percentage of the hair pins in general use are 
imported. The tariff does not protect this item of American in- 
dustry, hence the public pay for them just about one-third more 
than they are wo Yankee enterprise is now secking to develope 
a more rapid manufacture and a more desirable metal or substance, 
and in this way successfully competes with foreign makes and cuts 
down the cost. 


THE number of manufactories at present engaged in the manu- 
facture of beetroot sugar is on the increase in Central Europe. It 
appears there are no Jess than 1663, which are divided as follows : 
Great Britain a: 1 Italy have each 1 manufactory ; Sweden, 4; and 


Holland, 20. N.  ‘ comes Belgium with 135; then Austria with 
228—136 of whic. ‘ in Bohemia, and 26 in Hungary 3 and Ger- 
many with 310. ssia possesses 230 of this number, the greater 


jon of which—1. ely, 143—are in the province of Saxony. 
he South German § ates have fewer in proportion, Wurtemburg 
having 6, Bavaria 5, and Baden only 1, which is, however, perhaps 
the largest in Germany or elsewhere, consuming annually a million 
cwt. of beetroot. Russia and France have about an equa] number 
of these manufactories—namely, 481 and 483. The most of the 
sugar in France is made in the Department du Nord, which has 
167 manufactories, or more than a third of the whole. At present 
this article is not produced in any of the following European 
countries : Spain, Portugal, Denmark, Greece, Turkey, or Rou- 
mania. In America it is still in the very first stages of develop- 
ment. It was unsuccessfully attempted for several years in 
the State of Illinois, but a manufactory has lately been set going 
in the State of Wisconsin. 


WHILST efforts are being made to secure the removal of the 
legislative prohibition of the manufacture and transport of all 


| compounds containing nitro-glycerine, the Scientific Review sug- 


THE adjourned general meeting of the Midland Com Dy was | 
held on Tuesday at the Derby station, Mr. W. Price, M.P., in the | 
ir. The chairman said the first bill he had to submit was a | 


chair. 
bill for authorising a lease of the North and South-Western 
Junction Railway to the London and North-Western, the North 
London, the Midland, and probably the London and South- 
Western Railway Companies. The rental would be at the rate of 
7 per cent. per annum (£9502) on the capital expended. He con- 
cluded by moving a formal resolution approving the bill. After 
some discussion the resolution was adopted. The next was a bill 
for incorporating the Euston, St, Pancras, and Charing Cross 
Railway Company, and authorising them to make new streets 
between Oxford-street and Leicester-square and Castle-street. 
The bill contained permissive powers for the Midland, the London 
and North-Western, and South-Eastern Railway Companies, The 
solicitor having read the clauses in the bill relating to the Midland 
Company, the chairman moved a resolution approving the bill, 
and, after some opposition from Mr. Hadley, the resolution was 
agreed to. In reply to a question it was stated that in a few days 
there would be a meeting at which the dispute between the Great 
Northern and Midland Railway Companies would be considered 
and probably settled. 

AN eteneptiamny qonenal meeting of the Royal Sardinian Com- 
pany was held on Tuesday, Mr. H. R. Grenfell in the chair, The 
chairman stated that, but for the unfortunate death of Mr, 
Brassey, the company would not have had to seek far for a con- 
tractor, as that gentleman had looked over the plans and was 
ready to undertake the first three lines (denominated A, B, and C 
lines) for the lump sum of £210,000, exclusive of rolling stock, 
After his death English contractors wanted other terms, and the 
contract of Mr. Gaetano Semenza, of London, had been taken for 
the — sum of £210,000. The earnest ape on of the works 
had had an excellent effect on the prospects of the company. So 
= ee oe wa = 7. the a — of the 

way, from iari to Villasor, n or passenger 
traffic. The works were being pushed an agg and not only was 
there every oe of the three lines being opened 5 | the time 
fixed by the Convention, next February, but it was even hoped that 
they would be November next. Mr. Cave, M.P., 
seconded the Cy ape of the rr and explained that, by 
negotiation with authorities of Cagliari, they had made the 
company a present of the lands necessary to erect a station near 
the sea, the grounds necessary to connect the line with the 
shipping. Before he left Sardinia the contractor had 3400 men on 
the works. The Government were acting very liberally to the 
company in every way. 

Tue result of the battle between the Midland and Great 

ies as to the carriage rate to London 
was first conveyed tothe metropolis by 
the London and North-Western in 1845 the largest quantity sent 
in any one month was in May last, a time when the consumption 
is much less than during any previous part of the year. The total 
carried by all the lines having termini in London was 397,549 tons, 
being an increase for the month of do less than 77,139 tons. The 
Midland again takes the lead with 123,356 tons, followed by the 
Great Northern with 96,717 tons; the London and North-Western, 
79,223 tons ; Great Eastern, 58,220 tons ; and the Great Western, 

985 tons. Thelow rate has benefited the South Yorkshire 
owners, more Silkstone coal having been sent over the 
orthern last month than was Pon ever forwarded 

i against 14,829 tons for the previcus 
increase in the Barnsley coal 


19,576 tons, against 11,928 tons in April, and 9445 tons in 
rom Derb; incipal increase was from Clay Cross and 
about seven other col who sent 93,830 tons in May, against 


of 

they can, knowing that the t rate is not likely to last much 

tera namin fame usraet hoa Detpaee Se 
was in Jan m ireabou 

so that merchants must have made very large profits for several 

months past, and shared the greater part of the £5000 lost weekly 





gests that it may be well to bring to the notice of those who have 
power to remove the prohibition the fact that, notwithstanding the 
additional experience which has been obtained with it, the danger 
attending its use r insthesame. That dynamite, lithofracteur, 
and similar mixtures are less dangerous than the pure nitro- 
glycerine is admitted, but doubts are still entertained whether— 
especially when there is the slightest want of care in the manufac- 
ture—there is not the liability, both with d ite and lithofrac- 
teur, of the mechanical separation of the nitro-glycerine, and the 
separation of only a few drops might suffice to produce as severe 
an explosion of the whole mass of dynamite or of lithofracteur as 
those we have had to deplore with pure nitro-glycerine. It was 
but quite recently that in the laboratory of Dr. Gorup-Besanez a 
very dangerous explosion occurred with only ten drops of nitro- 
glycerine. The nitro-glycerine was being heated in a small cast- 
iron saucepan, with a Bunsen gas flame, when the explosion blew 
the sauce through a brick wall, damaging the Bunsen burner, 
and smashing nearly fifty panes of glass in the laboratory windows 
by the concussion. This is the substance which some would 
permit to be made and used as an ordinary industrial product 
without restriction. It is poem. of nitro-glycerine, and 
many consider it extends to ~~ containing it, that no 
dependence can be placed on its safety. A hundredgexperiments 
may be made to ve its safety, and the next experiment, though 
apparently similar, may prove lamentably fatal. Thus, when 
nitro-glycerine is caused to fall drop by drop on a thoroughly red- 
hotiron plate, it burns off like gunpowder, yet if the plate be not 
=v hot the nitro-glycerine will boil su denly and 
explode, 


THE Registrar-General states that, up to the present date, the 
population of London has, since the year 1861, been estimated for 
all purposes. Ten years have elapsed since the last enumeration. 
The births have exceeded the deaths year by year, bnt the increase 
of London has been kept up by immigration from the ish 
counties, from Wales, from Scotland, from Ireland, and from 
foreign parts. Looking at the infinite variety of causes of dis- 
turbance, it _— appear at first sight impossible to calculate 
years beforehand the inhabitants of London. The population in 
the year 1861 was 2,803,989; what was the increase? Some esti- 
mate was indispensable; otherwise the rates of mortality could 
not be determined; — an estimated population of London 
for the middle of the year 1871 was published in the first weekly 
table of January last. We have no longer to zely on that esti- 
mate. The superintendent registrars and registrars have, by great 
zeal, now furnished the actual numbers of people enumerated in 
the metropolis on April 3rd, and although the returns have yet to 
be revised at the central office, it is thought right to publish their 
first results, in order to show how far they agree with the esti- 
mates on which the rates of mortality are calculated. Population 
of London estimated in the weekly tables for middle of 1871, 
3,258,469; population enumerated as livi at midnight on 
Sunday, 2nd April, 3,251,804. Calculated for that Saturday night, 
the estimate by the same method is 3,247,631, which differs onl 
4,175 from the enumerated population, This slight difference will 
not affect the rates of mortality, which, as given for all London 
since 1861, may be considered correct. The nature of the calcu- 
lation will be explained in the census It will be sufficient to 
state here that it was made on the hypothesis that the eee 
London increased at a decreasing rate; both the rate of increase and 
its rate of decrease having been deduced from the numbers returned 
at the three ious enumerations. The population of three and 
a quarter ions lives on both sides of the Thames—extending 
along its banks from Woolwich up to Hammersmith, and across 
its stream from Norwood to Hampstead—over 122 square miles; 
an area rather greater than a square of eleven miles to the side. 
The usual hypothesis of increase in a geometrical progression no 
longer applies to the growth of London, and in consequence the 
series was calculated in 1855, which has since been used in the 
weekly tables. The closeness of the estimate is another example 
of Ty constancy of So laws — = ne — de e 

progress. e increase of the popula e ten years 
1861-71 was 447,815. Not many cities in the world have a popu- 
lation equal to this increase of the metropolis ef the British em- 
pire in ten years, 





MISCELLANEA. 
Ir is pi to extend the of weather reports and 
storm si; now in use in the United States to Canada, the 


maritime provinces, and British Columbia. 

Ir is stated that the directors of the London and North-Western 
and Lancashire and Yorkshire Railway Companies have just 
agreed to the plans for rebuilding the Preston Railway station. 

THE present English Rajah of Sarawak has obtained an important 
addition to his resources by the discovery of several seams of coal 
- ie territory, and supposed to be equal to that of our colony of 

juan, 


Mr. Ayrtow believes the Museum of Art and Science on 
Bethnal-green will be opened on an early day. The building will 
have to be completed before it is handed over to the Department 
of Science and Art, 

A PROSPECTUS ,has been issued of the Harlech Silver-Lead, 
Copper,’ Zinc, and Sulphur Mining Company (Limited), with a 
capital of £25,000 in of £5, to purchase a property in 
Merioneth, North Wales. 

THE report of the Anglo-Mediterranean Telegraph Company 
(Limited), to be presented on the 15th inst. , recommends a dividend 
of 6 per cent. for the half-year, making, with the previous distri- 
bution, 12 per cent: for the year. 

On Saturday afternoon the foundation stone of new science and 
art schools was laid at Gloucester. The building is to cost £5000, 
and has become a necessity through the success of the art school 
there, which has been many years in operation. 

Tue Anglo-American Telegraph Company have received a 
telegram from their superintendent at Heart’s Content, which 
states that the cable of 1866 is now working. The repair of the 
1865 cable will be delayed for a few days on account of the ice, 

Ir is said that an industrial exhibition will be held next year at 
Moscow, in honour of the 200th anniversary of Peter the Great. 
The boat of the great Emperor, which is still kept in a good state 
of preservation at St. Petersburg, will be shown in the naval de- 
partment. 

THE Moscow Gazette re that great activity is shown in the 
harbour and the shipbuilding yards of Nicolaieff. New machinery 
is constantly arriving from England, and a t number of 
officers of marines are to be transferred from the Baltic fleet to 
the Black Sea. 

THE Tehuantepec surveying party is on its way home. Captain 
Shufeldt reports that a thorough survey has been made of this 
route, and he is satisfied that an interoceanic surface canal can 
built across that isthmus with nomore expense than the importance 
of the work will justify. 

THE strike in South Wales is now a gloomy fact, and nearly 
twenty thousand men have struck work. These are principally 
the sea coal colliers from the Ferndale and other districts of the 
Rhondda, and also a considerable number from the Aberdare 
Valley. Large meetings are held daily. The enginemen and 
firemen have given notice. 

THE amount of machinery exported during May has been about 
the same as in May, 1870. Telegraphic wires and apparatus now 
occasionally figure among the most important items, and although 
the consignments on the present occasion have not been so large 
as in the same month last year, they have amounted to £338,100. 
while in May, 1869, they were only £40,338. 

At the Labour Representation League meeting, on Wednesday, 
it was alleged in the course of the discussion that there are in the 
country upwards of thirty-one million acres of unprofitable land, 
of which at least one-third might be profitabl am for the growth 
of human food by employing the surplus labour thereon; the 
present cost of maintaining which, it was declared, entails an ann 
cost of more than ten millions sterling. 

On Tuesday the Court of Common Council, by a large majority, 
referred it to the Bridge-house Estates’ Committee to take such 
steps as they might think desirable to resist to the utmost the 
claim of Messrs. Thorn Brothers, the contractors for the erection 
of Blackfriars Bridge, for the sum of £112,000 over and beyond 
the contract price, which has been recently made to the Corpora- 
tion in respect of an alleged breach of the contract. 

THE Leeds Mercury states that one result of the joiners’ strike 
at Newcastle for shorter hours is likely to be the introduction of 
a workmen, the masters having resolved to supply the place 

f those on strike by men from the Continent. The first instal- 
ment of Belgians has arrived, and more are expected to follow. 
There are not absent, however, indications that the appearance of 
the foreigners may cause disturbance, the old hands threatening to 
expel the “‘ blacklegs,” as they describe the new men. 

Tue Post informs us that the Chief Commissioner of Works has 
it in contemplation to add another attractive feature to the metro- 

lis, by displaying the lime light on the great clock tower at the 
= Palace of Westminster so long as the House of Commons 
is sitting. The light will be visible from every portion of the 
town, and when it is extinguished it will be known far and near 
that the labours of the Legislature are suspended. The arrange- 
ments for displaying the light will be under the direction of Dr. 
Percy and Professor Tyndall. 

From British Columbia accounts have recently been published 
showing its enormous resources as a mine of future wealth. e 
fisheries, we are told, in the Gulf of Georgia and the Sound will 
be unsurpassed in value, and there are cod-banks which may yet 
rival those of Newfoundland, Its timber resources are enormous, 
the timber being of a superior description, and the forests covering 
an area which is estimated at 100,000 square miles. The 
** Douglas pine” abounds, which has of late years quite taken the 
place of Riga spars for shipbuilding. Anthracite and bituminous 
coal are met with all through Columbia, and the yield of gold has 
been considerable. 

Ir is stated that the Metropolitan District Railway will be 
opened to Cannon-street on the Ist of next month. Nothing has 
transpired (the Z'iimes remarks) as to whether any approach has 
been effected towards the harmonious working of the line with 
the Metropolitan. Should warfare ensue in this case, another 
illustration will have been afforded that the spirit of contention 
which led to most of the railway disasters of 1866 is‘ ineradicable, 
and that a time will probably come when the consequent scandals 
and lossss will beget a general sense that the working of the 
railway system, like that of the telegraphs, would best be con- 
ducted by the Government. 2 

AN agitation is on foot in Burnley, Lancashire, for an advance 
of which is assuming a serious aspect in uence of the 
iealal the employers to grant what is asked of them by the 
operatives. The operatives seek to be paid after the rate of wages 
fixed by the Blackburn standard list, which governs Blackburn, 
Accrington, Padiham, and surrounding towns. They allege that 
id in some sorts as much as 25 per cent. below that 
list. The secretaries of the ives have had several interviews 
with the masters with to an amicable settlement, which 
have ended in no concession. They are now holding district 
meetings in favour of a strike. 

THE Italian pa mention the increasing prosperity of the silk 
trade. That of Gene, says the Lombardia, attained a truly ex- 
traordinary development during the Franco-Prussian war. The 
number of looms at work at the present time in Como and its 
neighbourhood may be reckoned at about 6000, and the need is 
already felt of a great extension of the use of ical weaving, 
which is beginning to be applied with advantage to the 
manufacture of smooth fabrics. The school or silkmaking, which 


tributed to this result, preparing an intelligen c 
who will know how to render novelties acceptable te the operatives, 





and to bear foreign competition 
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COMPOUND SURFACE CONDENSING SCREW ENGINES. 


MANUFACTURED BY THE NORTH-EASTERN MARINE ENGINEERING COMPANY (LIMITED), SUNDERLAND. 
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SECTION THROUGH CIRCULATING PUMPS 


Tue four page engraving which we publish with this im- 
pression, together with woodcuts and copies of diagrams 
annexed, illustrates an arrangement of compound surface con- 
densing engines manufactured by the North-Eastern Marine 
Engineering Company, at their Sunderland Works, from the 
patented designs of Mr. W. Allan, their managing engineer. 
The leading features of the system will be at once understood by 
referring to the engravings, and consist in the employment of one 
high and one low-pressure cylinder, both being supported on six 
columns, The two end columns on the starboard, or starting side, 
of the engine act as air vessels for the circulating pumps; the two 
columns on the opposite, or port side, act as air vessels for the 
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air-pumps. The guides are bolted to the insides of the end columns. 
The two central columns serve as exhaust passag the cond q 
To the central column on the starboard side the reversing gear 
bracket is fitted, as is also the common injection cock, as shown. 
The piston rod of each cylinder is forged with a 1 end, to which 
the guide shoes are fitted, as is also a wrought iron slab or cross- 
head, from the ends of which the air and circulating pumps are 
worked. The two bolts which secure this crosshead to the piston, 





rod end are continued outwards so as to work the feed and bilge 





pumps, which are fitted to the bed plate on each side of the end 
bearings of the crank shaft. Each cylinder is thereby a perfect or 
complete engine, having its air, circulating, feed, and bilge pumps. 
The slide valves are between the cylinders, operated upon by one 
reversing wheel, with the usual link motion, and having all its 
parts adjustable. The principal feature is in the arrangement of 
the condenser. It will be observed that the bed-plate and con- 
denser are in one casting, the being underneath the 
crank shaft, with the tubes at right angles to the keel. The cir- 
culating water is drawn through the top rows of the tubes first, 


| i ~~ renee 








a REVS62 ae 
| yo VAC.27 
e LHP 202 _—__— 


A 











; — se Na : 
MEAN GRAFT IS-6 CARGO II70TONS SPEED 9 KNOTS BY LOG 


and, returning through the lower rows to the circulating pumps, 
is then lifted through the upper part of the bed-plate to the dis- 
charge pipe, as shown in the sectional view given above. The air- 
pumps are on the opposite side, lifting the condensed water into 
the top of the bed-plate, which latter forms the hot well, which is 
continued across the bed-plate to the circulating pump side of the 
engine, and is separated from the discharge water passage by a 
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partition in the casting. Into the partition a valve is fitted, 
which communicates with the hot well, and it is kept in its seat 
by the weight of the discharge water ; and in the event of any 
undue strain upon the hot well, through the air pumps lifting an 
increased quantity of water, a on any of the condenser 
tubes leaking, this valve will lift, thereby allowing a free escape 
overboard ; and when the condenser is being worked with jet in- 


| 


jection the valve just referred to is then lifted, as shown in the 
section. The circulating pumps are so arranged that water 
can be drawn from the sea, the tanks, or the bilge. For the pur- 
pose of withdrawing any of the condenser tubes a recess is left in 
the bottom of either bunker. Several engines of this type are 
being fitted with Mr. Allan’s patent method for clearing the con- 
denser tubes, and removing the external deposit that adheres to 
them after continued use. This type of compound engine has been 
very favourably received, we understand, by the profession and 
by shipowners. We are enabled through the courtery of Mr. 
Allan to publish copies of the engineers’ logs of two vessels fitted 
with Mr. Allan’s compound engines. They will be found on 
page 391, and supply reliable data, much wanted, and of a very 
valuable character. The diagrams are from the engines of the 
Singapore and Amy respectively. 








SCIENCE LECTURES FOR THE PEOPLE. 


Tue following remarks ou an important subject, and one 
deserving of much attention, are extracted’ from the 
columns of our contemporary Vature :— 


It is the great weakness of science in this country that its 
on eager are rather a mass of incoherent units than an organised 
ody eager to influence others, and themselves enjoying the 
privileges of such influence. 
Each one is apt to work too much by himself, and while he often 


| exhibits the most rare skill in discovering truth, he too frequently 
| leaves to others less able than he the task of bringing his jabours 








before the world at large. 

Now, while the man of science complains with much justice that 
his pursuits have not been recognised by the rulers of our country, 
he ought not to forget that it is likewise his duty to help others, 
in doing which he will help himself. Whatever be the faults of 
our rulers, they are eminently sensitive to public opinion ; men of 
science, therefore, have only to prove to the people that they area 
useful class in order to have their services recognised. It is really 
ubsurd to suppose that one of the most intelligent and useful 
bodies of men in this country could not obtain their just demands 
if they set themselves earnestly and unitedly to the task. They 
have hitherto tried to prove to our rulers that the promotion of 
science will benefit the country, but have met with only indifferent 
success ; let them supplement their endeavours by convincing our 
rulers that to promote it will be for their own benefit, and they 
are sure to succeed. Success, in fine, will not be attained by a 
policy of isolation, but by leavening the whole mass of the 
community with the love of science, and when this is done science 
will rise to its just place in the councils of the nation. 

Many of its chiefs have now begun to perceive this, and we are 
glad to record the success of one of the best organised attempts 
that have hitherto been made to extend the knowledge and love 
of science among the working classes. The science lectures for 
the people lately delivered in Manchester have been a very great 
success, whether we regard the numbers who attended them or 
the standing of the lecturers, many of whom came from a con- 
siderable distance in order to give their information to the people 
of Manchester. In the cheap and simple form in which these 
lectures are now published they tit an eminently readable 
and instructive book, suitable for all classes. The titles of the 
lectures are as follows :—(1) ‘‘ Coral and Coral Reefs,” by Professor 
Huxley ; (2 and 3) “Spectrum Analysis,” by Professor Roscoe and 
Dr. Huggins; (4) ‘‘Coal,” by Mr. Dawkins; (5) ‘Charles 
Dickens,” by Professor Ward; (6) ‘“‘The Natural History of 
Paving Stones,” by Professor Williamson ; (7) ‘* Temperature and 
Life of the Deep Sea,” by Dr. Carpenter; (8) ‘‘ Formation of 
Coal Strata,” by Mr. Green ; (9) “The Sun,” by Mr. Lockyer. 
We are much indebted to Dr. Roscoe for arranging this admirable 
series of lectures, and also to Mr. T. J. P. Jodrell, who has 
generously defrayed the heavy expenses connected with their 
publication. Surely, too, the men of Manchester owe a debt of 
gratitude to Dr. Roscoe and his friends for this intellectual feast, 
the elements of which are at once so excellent and so varied. It 
would be presumptuous in any one man to criticise such lectures, 
but let it be said no more that the chiefs of science are either 
unable or unwilling to explain to others the discoveries which they 
themselves have made. They are at last emerging from their 
seclusion, and recognise their functions as teachers of truth. ‘‘A 
people,” says Dr. Roscoe, ‘‘ whose masses are without knowledge 
and without tastes for higher things than the mere struggle for 
existence can come to no good.” ‘These are truthful and noble 
words, and point to what ought to be the future action of men of 
science. Their author, we learn, is constantly asked about science 
lectures, and he thinks that if there were the means of sending 
lecturers to various localities they might be of the greatest value. 
But to do this a common action is pe | ; for it is surely too 
much to expect that each large town should independently obtain 
such lecturers, and publish such a volume as that now under 
review. Indeed, the question is a more important one than at first 
sight appears; for a national society, formed with the view of 
diffusing scientific information am ong the populace of large towns, 
would be the beginning of a powerful union capable of forcing the 
claims of science before the Government of the country. Most of 
the leaders of are disposed to admit that such a union is 
desirable, but many of them object to the formation of a new body. 
For, curiously enough, in matters of administration we are all of 
us revolutionists, and dislike very much the appearance of a new 
crganisation that has not been developed by insensible degrees 
from some previous organisation of a humble character and living 
under other conditions, 

Now, such a nucleus exists at Manchester ; and as the necessity 
for an extended union of scientific men is strongly felt, might it 
not be desirable to extend the Manchester, organisation intu one 
for supplying the scientific wants of the whole commiunity ? 

We make this suggestion with the view of eliciting the general 
opinion of the scientific public. Thisis a transitional age, and the 
social elements around us appear to be ripe for such a transforma- 
tion. 

















By telegrams we learn that the China cable was successfully 
laid to Hong Kong on the 3rd inst. The cable is testing perfectly. 


Tue BELGIAN InoN TRADE.—The state of the Belgian iron trade 
remains nearly unaltered. The ironworks and rolling mills dispose 
of their productions regularly; nevertheless, there is no great 
—o no important contracts are mentioned as having been 
concluded. 


TORPEDOES.—The German papers do not report favourably on 
the employment of torpedoes as a means of naval defence. The 
formidable weapons have indeed proved destructive enough, but 
more to friends than to foes. Torpedoes for defensive purposes 
were used in the late war all along the German coast, both to 
ignite by contact with hostile vessels and by electric batteries on 
the shore. The former were sunk 3ft. under the level of the 
water, and loaded with 75 1b. of powder each. The latter were 
sunk 8ft. under water and loaded with 3cwt. of dualine, which is 


| supposed to correspond in blasting power to 10 cwt. of gunpowder. 


A special corps of marine artillerymen and engineers was told off 
to lay and serve the torpedo batteries, but their labours were 


eventually limited to laying them only, for the electric torpedoes 
were not put into use, no French vessel app hing near gh 
Many of the contact torpedoes went off while being sunk, killing 
and wounding many of the men. The torpedoes for offensive 
purposes proved entirely inoffensive. They were used only in one 
instance, viz , by the Grille in the encounter off Riigen. They 
meesured 2ft. 2in. in length, and 1ft. 2in. in diameter; a t 
number seemed to have been employed, but none would a le. 
On the whole, the Germanf§ press considers the torpedoes a 
failure.—Pall Mall Gazette. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE PRESIDENTS CONVERSAZIONE. 

IN the present year’s display, the President, Mr. Charles H. 
Vignoles, F.R.S., with that love of order and of thoroughness 
which has all his life distinguished him, bas inaugurated, and by 
the zealous help of the council and active officers of the Institu- 
tion --amongst whom Mr. Jas. Forrest, C.E., secretary, stands 
first—carried out some decisive improvements. 

Fine arts have always formed one portion of these annual dis- 
plays; but though it be true that “ art is but nature better under- | 
stood,” and as constructive science, which is but the interpreta- 
tion into fact of nature’s laws, is “liened on” to all and every 
branch of fine art, still it has hitherto been not so apparent on 
what principles, if any, the very varied, if not u.iscellaneous, col- 
lection of pictures, &c., yearly exhibited at the Institution was 
made, This year the President 
set a principle and a limit; it was 
this: that every picture hung up 
should have a direct relation to 
some achievement or event in 
engineering or architectural pro- 
gress, and should record these 
in an artistic way. The result 
has been a thoroughly good and 
interesting collection, amongst 
which are many pictures calcu- 
lated to fire with ambition the 
soul of the young engineer. 

The collections of inventions, 
apparatus, models, and instru- 
ments, have also had an ordon- 
nance given to’them. The aim 
has been as far as possible to 
illustrate thoroughly a few great 
and important subjects— fields, 
we may say, of engineering. 
Thus, electro-telegraphy was 
thoroughly shown in the large 
and varied display of Siemens 
Brothers’ instruments, Sir 
Charles Wheatstone’s electric 
clocks, and recording deep sea 
thermometers, Sir W. Thomp- 
son’s siphon recorder, an in- 
strument of exquisite delicacy 
and beauty, as also his astatic 
reflecting galvanometer, and 
other instruments by Elliott 
Brothers. These and various 
others constituted one series. 
Another was formed of all sorts 
of contrivances and apparatus 
connected with water supply— 
high pressure and constant ser- 
vice, &c.— embracing divers sana- 









leverage can be instantly increased or decreased ; and at the 
same time, increased power being needed, the men at the winch 
can bring it back so that it shall at once occupy the position in 
its circle of rotation which affords to them their maximum power 
to force it round. There are a great many good points in this 
windlass, as well as in Mr. Paget’s ratchet blocks and cleats 
The engraving shows the side elevation of the windlass aud the 
interior detail of the reverse ratchet. 

We also illustrate one of Hardy's patent picks. The ol ject. is 
to forge from a plain bar of steel the working part of the pick, 
which, in place of having an eye as usual—always a weak point 
—here passes through a separate eye, cast in steel or in malleable 
cast iron, into the longitudinal socket of which is wedged the 
wood shaft or handle, and into the transverse one the pick itself 
is secured by a peculiarly formed screw plug, which pinches 
upon it at the end most remote from the hand. This is slacked 
or tightened by a wrench like a common bed key. The arrange- 
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tory contrivances, &c. A third ‘ttt 


consisted in a complete series 
of the modern, chiefly British, 
arms of precision, from the now 
old Minie rifle to the improved 
Martini-Henry, with the whole 
train of cariridge-making parts 
adapted to same. To this be- 
longed a highly interesting series 
of specimens of large grained 
gunpowders for heavy ordnance, 
as employed now by all the great 
Powers of Europe. Pebbles, 
prismatics, spherical, large and yin 
smaller grained—from Constan- — 
tinople to Cadiz, and from &** 
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Sweden to Sicily—all here were 
more or less fully represented. 
It is to be regretted by us as 
Britons that our own national supply of this now indispen- 
sable pebble-powder, can, we fear, only be shown by sample, | 
—— the misleading Government apologies of the 
imes. | 
We can this week only notice in a cursory way some cf | 
the more noticeable or novel objects shown; next week we shall | 
revert to some of the most meritorious, and such as without | 
illustration we cannot so well render intelligible to the reader. 
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PAGET'S RATCIIET WINDLASS. 


We engrave, however, this week, Mr. Arthur Paget's (of 
Loughborough) patent ratchet windlass for ships’ use. In this 
the men hold all they get by the help of an ordinary ratchet 
and pawl at the longer end of the windlass barrel. At the other 
end, however, and within the barrel, isJ]a reversed ratchet, of 
simple and ingenious construction, which is acted on only by the 
winch handle when rotated in a direction contrary to (that 
of the strain on the barrel. The winch handle is, by a 
simple and efficient arrangement, made so that its effective 
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n ent is ingenious, but we are by no mean 
to its standing much wear,and tear. 
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FIELD'S DISC VALVE. 
A model to scale of a very elegantly designed chimney shaft 





| real advantages in the long run of substituting 


| labour. 
| the moral sense is likely to get dulled, if not destroyed, as 
| between labourer and employer. 





in the style of a} North Italian Campanile, by Mr. W. C. Greaves, 
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$, with india- 


also 


246Lit. in height, Sterne and Co.’s traction whee! 
rubber tires and iron shoes for protecting them, but probably 
for diminishing the “bite’’ on the road, the Moncrieff gun- 
carriage for 9in. fifteen ton guns, as made by Sir W. Armstrong 
and Co., Kreuzh 2 and draw roda 


—A recl au fie ie? 


uuski’s patent through buffers 

the late Mr. Thomas Bergin’s plan, the 
new wire spring mattrass bed—a sheet of interwoven small 
spiral springs of hard iron wire of very small diameter, B 
patent continuous hydraulic brake for brakeing simultaneously 
the muvre noticeable 





t of 
arker's 
every wheel iu a train are all amongst 
things. 

Of Barker's brake system we cannot say much in praise. 
There are, in fact, as many hydraulic cylinders as there are 
brake blocks in the train, all exposed to injury, leakage, frost, 
and grit, and any one going wrong for a time disabling all the 
others. Field’s patent dise clip valve of india-rubber, also 
illustrated, is a neat combination. This valve is composed of 

two india-rubber discs placed 

face to face, Figs. 1 and 2 show- 
the method of mounting 
these discs for very high pres- 
sures, and Fig. 3 representing an 
alternative plan for lower pres- 
sures. In Figs. 1 and 2 the main 
body or casting / is provided 
ledges and abutments b', 
*, and b*, against which the 
elastic valves a and a‘ are held 
by the cover-plates candc'. The 
elastic dises a and a‘ are made 
|} «quite flat with central holes in 
i); them, and they are forced into 
and compelled to retain the 
conical form by being compressed 
and held by their inner edges as 
shown. The outer edges of the 
dises abut against each other, 
and are forced together by the 
pressure of the water upon their 
external surfaces. The casting 
on which the discs are mounted 
is held down in its place by 
the screw d, a ring of leather 
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or india-rubber being used to 
make a tight joint round the 
opening C, which the valve 


The simplified arrange- 
ment shown in Fig. 3 is for 
pressures up to ibout 70 Ib. per 
juare inch. In this case the 
cs a, a' are stretched so as to 
them into the grooves be 


loses. 


en the flanges 4" and c' and 

4° and c* respectively, no loose 
cover plates being used. In 
ome cases the valves are ar 

ranged with only one elastic 


dise, which bears against a fixed 
seat. These valves are used in 
the steam fire engines made by 
Messrs. Merryweather and Sons. 


Mr. Young's feathering screw 
propeller is a very meritorious 
one — strong, simple, and 
efficient ; in fact, the best for 
the purpose we have seen. 


there were a good m ny devices 
for permanent wgy—parts or in 
whole—nothing very good or 
particularly new. Mr. Mallet’s 
elastic iron way, though placed 
in the catalogue, was, for some 
reason, not exhibited. Beuther’s 
axle-box, illustrated in TuE 
ENGINEER of 4 November, 1870, 
stated to be in use upon the 








| Metropolitan Railway, is at least as good as several others de- 


signed for continual self-lubrication. Incham’s indicator for 


| street-water carts was shown, and is, we remark, coming into 


use in Westminster. It is, no doubt, a good mechanical check 
upon the man in charge of the cart, but we are not sure of the 
mechanical 
espionage over those we employ for good faith in honestlyfulfilled 
The more complete the check, we suspect, the more 


Men should never be treated 
as things. 

Amongst the “queer” things 
shown was Messrs. Haddan and Im- 
ray’s patented machine for taking 
votes by ballot. 

Among other exhibits we noticed 
a somewhat novel form of engine 
invented by Mr. King, of the firm 
of H. J. H. King and Co., St. James’ 
Works, Glasgow. We have had no 
opportunity of testing the engine, 
and we therefore think it best to 
let the makers speak for them- 
selves. They say: “We consider 
the advantages of this engine are— 
that it dispenses with all valve 
gearing, that it possesses the pro- 
perty of running in either direction, 
and that as a non-condensing engine 
at high pressures it gives a more 
economical result when cutting off 
at half stroke, or earlier, than can 
be obtained with an ordinary high- 
pressure engine with single slide 
valve cutting off at three-quarters, 
while as a condensing engine its 
advantages are considerably greater. 
The principle on which it acts you 
will at once see by referring to 
tracing of piston and cylinder with 
description attached—or rather as 
follows :—The steam enters by the 
inlet pipe (1), and passes down the 
port cast in the pisten, filling the 
cavity in the piston and space in 
the bottom of cylinder (2), which 
will be filled with steam at full 
boiler pressure. The} piston {will : 
now rise and the steam will be cut off, say, at one-eighth 
stroke, but the piston will continue}to be urged forward 
by the expansive action of the steam to the end of its stroke, 
when the port (3) will be brought opposite the inlet port (1), 
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and the top space in the piston and cylinder will be filled as the 
bottom was previously, with the consequent result of the piston 
moving continuously from one end of the cylinder to the other, 
the steam being exhausted through the ports (4 and 5), which 
are made, we will say, t i ths of the length of the 
stroke ; these ports are made sufficiently large to exhaust as 
nearly as possible all the steam above atmospheric pressure 
before they are closed by the piston, and that which remains 
will be compressed by the piston with a corresponding increase of 
pressure, and in a measure its progress ; butit must be re- 
membered that thisisin reality no waste of steam, as the amount 
of power absorbed in the up stroke to cause the compression is 
from the elastic property of the steam given off again in the re- 
turn stroke ; consequently, in estimating the economcal use of the 
steam in this engine the back pressure need not be taken into 
consideration. In practice in high-pressure engines of this 
form, with a piston speed of 200ft. per minute and over, the feed 
ports are made one-eighth the length of the stroke and the ex- 
haust three-sixteenths ; but owing to the property of the crank 
motion, in point of time the steam will be admitted for about 
44 per cent. of the whole stroke on the feed side, and will escape 
for about 52 per cent. in the exhaust side. In point of 
economy, asa non-condensing engine working at moderately high 
pressures, this engine compares favourably with the ordinary class 
of engine with single slide valve cutting off at three-quarters 
stroke. Let us take an example with a boiler pressure of 
85 lb. above the atmosphere, or a total of 100 lb. per square 
inch, and the engine cutting off at an equivalent to three-eighths 
stroke. If the stroke is divided into sixteen parts the space 2 
in drawing must be equal to four parts, which will be filled with 
steam to boiler pressure, and which will be (maintained during 
the first two parts of the stroke, the quantity of steam admitted 
being equal to three-eighths of the stroke. During the next 
eleven-sixteenths of the stroke it will expand, when the exhaust 
will begin opening ; but this port is so shaped and proportioned 
that when the engine is running at its ordinary speed the whole of 
the steam does not escape till the port is about to close on the 
return stroke, consequently a large proportion of the pressure 
remains to urge the piston forward to the end of the stroke, 
In an ordinary engine, cutting off at three-quarter stroke, 
a volume of steam equal to about five-sixths of the stroke 
is used as a certain quantity is required for filling up 
the feed port and the clearance at the end of the cylinder, and, 
taking into consideration the usual lead, the exhaust begins to 
take place at seven-eighths stroke and compression at the same 
time at the other end of the cylinder, so that the average work- 
ing pressure to the end of the stroke is about 75 lb. as compared 
with 42°25 lb. with the new engine; but theproportions of steam 
used in each of the two cases is as nine to twenty, so that 
75 lb. X 9::42°25 Ib. X 20 gives the relative theoretical 
economy of the engine, or as 675 to 846, being a saving of about 
20 per cent. of steam. Of course an engine cutting off at three- 
eighths stroke in the ordinary way would show a rather greater 
saving; but to do this two valves would have to be used, so the 
comparison is drawn between this engine and the ordinary en- 
gine, cutting off most advantageously with single valve. On the 
exhaust side the port is full open to the end of the stroke, as 
shown in drawing, and the pressure is reduced, say, to 1 Ib. 
above the atmosphere, as it closes at three-sixteenths stroke. 
During the next eleven-sixteenths of stroke it will be com- 
pressed, giving an average back pressure of 11°3 lb.; during the 
first three-sixteenths of the stroke the average back pressure 
will be about 4 Ib., giving for seven-eighths of the stroke an 
average back pressure of 9°73 lb.; during the remaining one- 
eighth of the stroke new steam is being admitted slowly, so that 
the full boiler pressure is not reached till a little after the end 
of the stroke. The resistance during the last one-eighth of the 
stroke is not much greater than that of an ordinary engine with 
lead, so that the average back pressure on the whole stroke will 
not be"more than 10 lb. ; and, as previously stated, nearly the 
whole of this is in reality no waste of steam, the only thing re- 
quisite being a corresponding increase of area in piston to make 
up for the ordinary deficiency of power. By making the spaces in 
piston and end of cylinder larger the average steam pressure be- 
comes correspondingly greater, and the back pressure much 
less, and for working at low pressures these spaces would re- 
quire to be proportioned accordingly. We consider this engine 
in its non-condensing form, from its extreme simplicity suitable 
for any class of work, and it is specially {adapted ‘for steam 
launches, steam cranes, &c., or in any case where a reversing 
motion is required, as from its construction it will run in either 
direction ; but its most advantageous form is as a condensing 
engine, a8 a vacuum will be formed on the exhaust side, so that 
the steam can be cut off at a very early part of the stroke and 
expanded without involving any back pressure on the piston. 
As a condensing engine it is specially adapted for marine pur- 
poses, as it dispenses with the usual link-motion for reversing, 
besides the extra valve for early grades of expansion. In large 
engines the ports (land 4) are not cast directly through, but 
small holes are bored so as to form a sort of grid over which the 
rings nearest the centre of piston quite smoothly. The 
exhaust escapes so directly from the piston, instead of passing 
through the usual tortuous passages, that the port does not re- 
quire to be larger than that in an ordinary engine of the same 
power to give a complete exhaust in half time of stroke. In 
large engines the space in piston used as a steam reservoir can 
in or diminished at pleasure by a simple hand adjust- 
ment, so that various grades of expansion can be used. In 
order to reverse during part of the stroke, and give the driver 
complete control over the engine, steam can be admitted from 
the steam-jacket or steam-pipe to either end of the cylinder by 
means of small pipes and stop-cocks, which can be opened to 
start the engine in either direction. We have omitted to men- 
tion a matter of importance connected with this engine used in 
the non-condensing form, viz., that when low steam pressures 
are used, or an early cut-off desirable, by a simple arrange- 
ment in the piston the steam is exhausted during the whole of 
the stroke.” We also noticed a very carefully made model of an 
ordinary condensing beam engine, the result of the spare houre 
of labour of Mr. Richard Stiles, an artificer of the Royal Mint. 
Upon entering the great hall from the library one of the first 
models that attracted attention was thatof the end bay of the roof 
recently erected over the Lime-street station of the London and 
North-Western Railway at Liv 1. The roof is of the arched- 
truss type, and differing from the uine bowstring in having 
an inclined instead of a horizontal tie-rod. So far as as the 
arch and tie are concerned, it resembles in its general outline 
the roofs over the Charing Cross and Cannon-street stations. But 
the bracing is arranged on a different principle, as, instead of it 
belonging to the lattice, it belongs to the Warren system. In 
other words, there is only one series of connecting the 
arch and the tie. The purlins are small lattice girders, and are 
tixed on the upper flange of the arch, and light tie-iron bars sup- 
port the glazed portions of the roof. Mr. Barker, M.I.C.E., is 
the engineer, and the design forms a handsome and economical 
roof for the situation which it is intended to occupy. A little 
further on, upon the same table, was a working model of a 





“spider” for facilitating the driving of short in deep water. 
This machine was employed during the mae a the 
embankment wall on the northern side of the Thames, when 
it proved of great advantage. It was fully described a 
short time ago in a paper read by Mr. Ridley before 
the Institution of Civil Engineers, an abstract of which 
appeared in our columns. Among numerous models illus- 
trative of improvements in railway rolling stock, may be 
mentioned that patented by Mr. Kierzkowski. It would be of 
especial use on small gauge lines, upon which the central buffer 
system is employed. By this arrangement the under frame is 
relieved of all buffing and drawing strains, which are received 
and transmitted solely by the buffer and draw bars, and thus 
admits of a much lightes construction of vehicle, and in some 
cases the under frame may almost entirely be dispensed with. 
Furthermore, the through buffer and draw gear is so contrived 
that when the weight of a train is greater than the engine can 
start in one mass, the vehicles are pickgd up and started sepa- 
rately and consecutively, the draw bar being temporarily relieved 
of the resistance of each as soon asit isin motion, The same 
facility for starting a heavy goods train is, therefore, secured by 
this means as by the ordinary and dangerous system of slack 
couplings. The patent can readily be adapted to the under 
frames of existing stock, and can be worked with the double- 
buffer stock by means of a swivel crossbeam provided with 
buffer heads. 

The name of Messrs. Saxby and Farmer is so well known in 
connection with everything that relates to points, crossings, and 
signals of railways, that it would be very surprising if they did 
not contribute something to the display of the evening. One of 
their contributions was a beautifully executed model in gun- 
metal and brass of an improved facing point lock, which has the 
following advantages:—(1) The points must be properly set, 
close home to the stock rail, or the signal for a train to pass can- 
not possibly be given, and the least obstruction occurring to 
prevent the full and true opening or closing of the points is at 
once discovered, even with connecting rods of the greatest 
length practicable; (2) the points are wedged firmly and im- 
movably in the position indicated by the signal, and the ordi- 
nary jolting and jarring occasioned by passing trains is avoided ;, 
(3) whilst a train is actually travelling through the points it is 
itself master of the situation, not even the signalman can 
either intentionally or inadvertently change their position or 
disturb them until the whole train is safely passed. Accidents 
have frequently occurred from the points shifting during the 
passage of a train over them. The apparatus for simultaneously 
locking and unlocking the doors of railway carriages is ingenious, 
but, with the exception that it might save the guards a little 
trouble, its practical utility is questionable. 

A working specimen of Michele’s patent cement testing ma- 
chine, which was illustrated some time since in THE ENGINEER,” 
attracted considerable attention. 

Mr. Saunders exhibited a model of his floating breakwater, a 
description, together with an illustration, of which has already 
been published in Taz Encryger.t Numerous pipes, meters, 
valves, and other contrivances were displayed, all of which had 
for their object the prevention of waste of water, which lately in 
large towns has reached to a scandalons pitch. Without reflect- 
ing on their claims to adoption, it may be stated that if people 
are determined to waste their water supply there is no appa- 
ratus which can prevent them. Bearing intimately upon the 
question of water supply is that of rain gauges; several were 
exhibited by Mr. G. J. Symons, who is a well-known authority 
on all such matters. His storm rain gauge was designed for the 
convenient observation of the rate of fall during heavy rains—a 
most important element in many drainage and engineering 
questions, but one concerning which little or no reliable informa- 
tion exists. The instrument is of the ordinary form, but is so 
constructed that the area of the funnel, as compared with that 
of the glass tube, is so large that an inch of rain is about 2ft. 
long on the tube; therefore as each tenth of an inch is about 
3in. long, the water can be seen gradually rising in the tube as 
the rain continues, and the quantity in any interval, however 
short, may be easily noted. In order to facilitate reading at a 
distance, floats are placed in each tube, and these being white, 
while the board is black, are clearly visible at 60ft. distance. 
Each division on the scale is a tenth of an inch, and when the 
first tube is filled up to the top line (¢.e. ten tenths, or lin.), 
the rain flows into the second, and that float begins to rise until 
2in. have fallen. The gauge is emptied by turning a button, 
and then inverting the gauge bodily ; the floats cannot fall out. 
In frosty weather it is well to empty the gauge, and place a 
slate on the top. 

In the hall and lobby were some models of bridges, but as 
they were all constructed upon recognised principles, and pos- 
sessed no distinguishing features, they do not call for any 
detailed notice. 

The conversazione was largely attended, and may be recorded 
as @ more than usual success, and it was pleasant to read the 
consciousness of this in the good tempered smile and healthy 
countenance of the venerable President, as he stood for some 
hours welcoming the stream of his guests. A day reception for 
members and their friends, including ladies, was held next day, 
and afforded an excellent opportunity of examining the objects 
exhibited—but scarcely approachable by reason of the crowd 
of guests—on the preceding evening. 

The accommodation afforded by the enlarged building in 
Great George-street was fully justified, and again the wisdom 
of the decision come to under Mr. H. Gregory's Vice-Presidency, of 
not moving to new quarters, from the old and time-honoured 
abode—one that every year will tend to render more historical, 
or at least more a centre of pilgrimage to the civil engineers of 
all the world. 





THE INSTITUTION OF MECHANICAL ENGINEERS.--This Institu- 
tion will hold their country meeting in the Middlesbrough district 
in the last week in July. The general outline of the proceedings 
has now been arranged. The angen ¢ of bee ap | and Wednes- 
day will be devoted to the reading and discussion o} Se. The 
works in the immediate neighbourhood of Stockton Middles- 
brough will be to the nm of the members in the after- 
noon. On Thi y, the works east of Middlesbrough, Cargo Fleet, 
Eston, and Lackenby will be inspected, also the mines at Nor. 
manby, ey a Ba &e. members will be entertained 
at in evening at Saltburn, by the iron and allied trades 
of the locality. Friday will be devoted to a mining excursion, 

in Guis' and mines in the south-eastern part of the 
Cle id ironfie! On Saturday the Darlington and outlying 
works will be visited. Of course this sketch is open to modifica- 
tion, but the ramme is not expected to vary much from what 
is above indicated. It will be seen that there will be ample scope 
for the members to occupy their time in a useful and interestin 
manner, and we have no doubt the approaching meeting will be o! 
@ very satisfactory character. A will be read by Mr. I. 
Lo Bell, and it is ex t other gentlemen in the 
district will also contribute papers. 





* TuE Enoveer, Dec. 23,1870. { THe Encrneer, April 21st, 1871. 





LETTERS TO THE EDITOR. 


tae the opinions of our 


LIGHT BOILERS AND STEAM FIRE-ENGINES. 

§1p,—I have read your article upon light boilers published in 
your paper April 28. I concur in your opinion as to the properties 
a light boiler should possess; such a boiler we have here in 
our steam fire-engines which are in use in our city. Let me give 
you an idea what they do with us. First, the boiler is made of steel; 
it is 34in. outer diameter and 6ft. high, with a water space ljin, 
at the bottom, and 2#in. at the top; the water line is 34in. from 
the bottom of the boiler, the rest of the shell is used for steam 
chamber, the stay-bolts are 5in. apart, will stand 2001b, 
pressure to the square inch; the interior is filled with a coil of lap- 
welded wrought iron pipe divided into four sections, these sections 
are connected at the upper end to the steam chamber, and at the 
bottom with the circulating pump; this pump is driven by a small 
steam cylinder, and is worked independently of the large pumping 
engine for fire duty. The office that the circulating pump performs 
is this—it gets its supply, of water from the fire-box a forces it 
through the tubes of the different sections of the coil. The sections 
of the coil are all connected to the circulating pump, with a device 
which compels each section to take an equal amount of water 
regardless of the ir firing, It makes no difference 
how much water is through the coil after the 
fire-box has commenced to make steam, for the reason that 
the water is boiling when taken from the fire-box, and if not 
all converted into steam it is discharged into the steam chamber 
and drops to the water level in the fire-box; the water is kept to 
the proper height in the fire-box by a side pump attached to the 
large engine. This boiler will evaporate ten gallons of water with 
one pound of coal, Now let me give an account of one of our 
steam fire-engines whichis supplied with these boilers. I shall 
give you the report of a committee appointed by the No. 2 Fire 
Company of Madison, State of Indiana. The committee purchased 
the ae te after the trial. The engine was brought upon the 
_ and weighed; the weight, without water, was 5579 lb.; the 
soiler was then filled to the proper height with water from a fire 

lug; the water was cold, and, as the engine had not been steamed 
or a week before, everything was cold. Time given by the com- 
mittee: Three minutes thirty-five seconds elapsed from the time the 
smoke issued from the stack until water was thrown from the 
nozzle; in four minutes she threw 100ft.; in six minutes, 150ft.; 
in eight minutes, 200ft.; and in ten minutes and four 
277ft.; the size of nozzle was 1jin. She then threw two streams, 
with lin. nozzles, 221ft. This performance may seem incredible to 
you, but it is correct in every particular; any of our engines will 
throw water in four minutes. I shall give you the dimensions 
of the steam cylinder of this engine, in order to com 
with Shand and Mason’s and the Merryweather engines. 
Steam cylinder, llin. bore; length of stroke, 9in.; pump, 6in. bore; 
the boiler makes steam sufficient to hold it at 125ib. to the 
square inch, with the valve wide open; the cost of the engine 
complete is 4800 dols. I have seen a great many reports of the 
trials of steam fire-engines in your country, but have not seen any- 
thing that I considered up to a fair standard. The American 
engines exhibited in your country we in the West do not consider 
of much importance. We have engines in service in our city that 
have been running fourteen years; all the repairs have not cost 
500 dols. a piece. We attribute the great advantage that our 
engines possess to the superiority of the boiler. That advantage 
consists in the rapidity of g ting steam and the durability of 
the boiler. I am familiar with the construction of all the boilers 
used upon the various steam fire-engines in this country; my 
opinion is in favour of ours. The style of boiler in 

erry weather engine is used in this country by several builders. I 
do not think the style of boiler used in the Shand and Mason 
engine is used by any builders amongst us. In looking over the 
report of the trials of steam engiues at Preston, I noticed an 
opinion given by one of the committee in to the 
engine of Shand and Mason; he did not like the pit-a-pat motion, but 
considered the roy beeps motion of the Merryweather machine. 
In my opinion, if they would shorten the stroke to 9in. and get a 
little more pit-a-pat, they would make more steam. We have 
through the mill. We first commenced with 24in. stroke, then 
reduced to 15in., and now we use Yin. ; the 9in. gives the best 
results, it makes a lighter engine, it makes more exhaust at the 
same speed of piston, consequently keeps a more regular draught 
upon the furnace, and the thrusts of the pump are not so 
great, consequently there is a more steady pressure upon the hose, 

hand and Mason’s engine I should think has two many 
parts, A single engine with short stroke and large air vessel 
will do all that their ane machinery accomplishes, I have 
been engineer of a steam fire-engine for the last eighteen years, and 
fancy that in that time begin to know about what a good steam 
fire-engine should be able to perform. I worked the first suocess- 
ful steam squirt that was built, and have been engaged in the con- 
struction of more than forty since that time. INLEY Latta. 

Cincinnati, 21st May, 1871. 











RAILWAY SIGNALLING. 

Srr,—In your article on ‘* Railway Accidents in 1870,” which ap- 
pears in your impression of the 24th March (just received), you 
say, ‘‘ We are Utopian enough to think it may not be impossible 
that every engine and guard’s van should carry a dial plate, which 
would show at any moment whether the next preceding train was 
or was not two miles a-head of the following train.” For my part, 
I see nothing Utopian in such speculations. It appears to me to 
be merely a matter of expense ; and I look forward with confi- 
dence to the time when communication between trains, under cer- 
tain circumstances of relative position, shall be as common as 
communication between the several stations of a line now is. 

The drum wire idea, which you raise up simply to knock down, 
is of course impracticable—impossibl But I see nothing im- 
possible in some such scheme as the following :—Along the line 
of railway lay a series of insulated conductors, in such a position 
that they may, by suitable means, be placed in electrical connec- 
tion with a battery and recording instruments ied by the train. 
The connection may be either continuous or intermittent ; the in- 
sulated conductors must be of convenient length, say two miles, 
with a short break between each pair of them. So long, then, as 
any two trains are running abreast of the same length of insulated 
conductor they may be in communication with one another. But 
the means of communication fail when the two trains are abreast 
of two different lengths, though the trains may even then be close 

ther. Lay, then, a second series uf insulated conductors, also 
in lengths of two miles, but breaking joint with the first series, 
you at once eliminate the condition of failure. The communica- 
tion between the trains becomes constant so long as they are with- 
in two miles of each other, and more than this, each train is in- 
formed whether the other train is less than one mile, or less than 
two miles, or more than two miles distant. R. E. 

May 7th, 1871. — 
BOILERS OVER PUDDLING FURNACES, 

Srr,—Can any of your readers inform me whether re- 
liable experiments have been anywhere made to determine the 
amount of benefit, if any, derivable from the application of boilers 
to absorb the surplus heat from puddling furnaces? I have a 
shrewd my iar that in the case of well proportioned furnaces 
little or no benefit is obtained, and for the following reason:—In 
every furnace the heat generated is divisible into two parts: one to 
be used in the furnace itself, and the other to proceed into the 
chimney to produce a draught. If more heat is sent into the chim- 
ney than is necessary for draft there is a waste,which will be best 
obviated by reducing the area through the throat of the furnace. 





But if after the furnace has been thus adjusted a boiler be inter- 
posed between the furnace and the chimney, the smoke will be so 
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engineers connected with the district works. According to the 
prospectus the object it has in view is to ‘‘ enable its members to | ———— — —- —_____ -—-—_ —__-- RU ene Re ng a REE 
meet together at fixed times to discuss the means for the ventila- | November 2 fee et A Ady ~ ed mycin | beste tas mse y-ray ncnemngd IN ee te Sie 
. * Aer . “ee | i ot le .30, speed. ac conc +» Zen, to? . 
tion of coal and other a the ae and working of collieries 3 ..| 60 | 28 | G4 | somal Huelva a Sam: done “ab caatues 4 p.m. » revolutions per minute .. sw @ 
and mines,” &c. &c. Four classes of members are provided for, > 9 | 60 | 28 | 60 | Steam up at 2, and at 3 weighed and steamed down the , Speed of ship per hour oo ee 8¢ knots 
viz., bers, hi y bers, free honorary members, and o ho * | river; anchored at 4, inside bar, waiting for tide. consumption of fuel per day.. 8 tons. 
students. The terms of admission to the two former claszes oi 10 ..| 60 | 28 | 60 At 8.15 weighed anchor and stood out tosea. Strong Mean pressure in smallcylinder., .. .. .. 47Ib 
are £1 1s,, students 10s, 6d. As will be seen by the election } ead wind. tek ie in large cylinder... ..  «. 12°61b, 
KA Ee Re eee te 
influential and experienced engineers, &c., a the district have al- 2 ie 60 23 60 Tae ee passed Pinieterse. atreke head winds. Consumption’ per indicated horse power per 
ready become members. Lord Edward Cavendish has been induced +o ” 14 "| 60 | 98 | 62 | Wind on Ri ore le - “to ta - ee eee eee 
* . . A oa 28 | 62 mn port bow ; sails set ; ship rolling heavily, hour... . 
become president. The vice-presidents are Mr. Charles Binns, ed 15 ..| 60 | 28 | 60 | Head wind; shipping large quantities of water. 
Clay Cross ; Mr. A. Barnes, Chesterfield ; Mr. T. Carrington (sen.), . 16 ..| 60 | 28 | 60 | Weather more moderate ; wind on port bow ; sails set. ones 
Chesterfield ; Mr. G. Crompton, Chesterfield; Mr. J. S. Smith, i 17 ..| 60 | 28 | 62 | At 2a.m. paased Tuskar Light. Strong head winds. oe 
Chesterfield ; Mr. W. Fowler, Chesterfield ; Mr. F. Swanwick, ae 18 ..!| 60 | 28 | 63 | 1:.15 arrived at Greenock and anchored. 2 At 5 p.m. = ———— } KA 
Mr. Whittington, Derby. The following gentlemen havealsoalready weighed anchor, and arrived in Glasgow 7.15. 27th February, 1871. ine AL 
me members :—Mr. J. A. Birkbeck, Sheepridge Works ; Mr. 
K. Bromley, Grassmoor Colliery; Mr. Jas. Campbell, Staveley | partextars of Ship.—Length, 218in. by 29ft. by 16ft. load draught ; 1150] Particulars of Engines: 90-H.P. Compound, — High-pressure cylinder, 
Works ; . J. W. Fearn, Chesterfield; Mr. W. D. Holford, tons dead weight carried. diameter, 27in.; low-pressure, 47in.; stroke, 30in.; average indicated 
Tapton Co! ; Mr. W. Knighton, Staveley Works ; Mr. W. horse-power, 450; consumption, 1°66 Ib. per horse-power per hour. 
_, W.F. cnt oeaeee 7s eee N.B.—Coals consumed by Engines « nly 80 tons. 
; Mir, W. F. Howard, Chesterfield ; Mr. W. Wilde itting- -B.—Ce co ge on 98) od Sar opt Wu “ev fe Foe 6b: ee “ow a 
ton, ke, &. The Setatian of tho testiininte te be hell TRE RSS DD, Se Ae ee eee ee ree eee Mi» 
on the 6th of July, at hesterfield, when it is expected the noble 0 ge le i i age an, aR tian ip bl ee oder A ng hs ge ; 
will preside and deliver the inaugural address, Certified correct, Ropert Rankine, Chief Engineer. 
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ROLLING STOCK FOR THE NOVGOROD AND TCHUDOWA RAILWAY, 3rr. cin. GAUGE. 


CONSTRUCTED BY THE BRISTOL WAGON WORKS CO. 
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THE wagons illustrated above were designed and built by the 
Bristol Wagon Works Company (Limited), to the order of Mr. J. 
S. Kerbedz, contractor for the Novgorod and Tchudowa Railway, 
Russia, on which railway they are now running with complete 
satisfaction. The covered goods wagon is constructed to carry six 
tons, and yet only weighs 2 tons 13 cwt.; the body framing is of 
oak strongly put together, and cased on the inside with deal 
boarding, jin. thick, tongued and grooved. An opening 4ft. Gin. 
wide is formed in each side, over which a door runs by means of 
cast iron rollers on a flat bar at the bottom, and is steadied at the 
ton by a round bar, over which wrought iron eyes, bolted to each 

- corner of the door, slide; the roofsticks are of Tiron covered 
with boarding jin. thick, tongued and grooved, and also with well 
painted canvas on the top. The height from floor to centre of roof 
is 7ft. The open goods wagon is 2ft. 6in. deep from floor to top 
of sides, and is capable of carrying six tons, and weighs but 
2 tons 4cwt. ; the side and end boarding is of deal 1}in. thick, the 
top edge being protected by capping iron, 1}in. by }in.; a doorwa; 
is formed in each side, 4ft. Gin. wide, the door being fitted wit! 
stout hinges and proper fastenings. ‘The endsare strengthened by 
oak stanchions, and at each corner a plate ,3;in. thick runs the 
whole height of the wagon. In the platform wagon the sides and 
ends are composed of boarding 1lin. deep, with capping iron, the 
same as the open goods wagon; the side-board is fitted with 
four hinges, in order to allow it to fall the whole length ; 
each end is secured by four oak stanchions, These wagons 








are principally used in carrying ballast. The whole of wagon 














stock is made the same length—I17ft. 9in.—and the same 
width—7ft. 3in., outsid t The under frame 
is constracted exactly alike in each case and composed en- 
tirely of oak, with the exception of the sole bars, which are 
ofdouble T-iron, the distance from centre to centre being 5ft. 4in.; 
the different parts are well bound together with wrought iron angle 
knees, the headstocks being tied by rods screwed at the back of 
the transom, the rods receiving the strain arising from traction, the 
diagonals receiving that arising from buffing. The central buffer 
is constructed in a very simple and durable manner, the head being 
riveted instead of welded to the plunger. The spring consists of 
six rings of india-rubber, fin. thick, placed between jin. iron 
washers, The wheels are 2ft. 4in. diameter--Blaenavon weldless 
tires, wrought iron spokes with cast naves, with an iron ring 
shrunk on; the axles are made from the best scrap iron, 5ft. 4in. 
long, from centre to centre of journals. The bearing springs are 
2ft. 9in. long from centre to centre of eyes, bolted to the axle-box 
and hung by shackles and pins to wrought iron scroll irons, which 
are riveted to the under sides of the sole bars, The axle box is 
constructed in such a manner as to allow of oil being admitted at 
the top and also at the bottom ; the bearing is of the best gun- 
metal, accurately fitting the axle journal and top part of box. 
This stock has now been some time at work, and has given com- 
plete satisfaction. 








CHEMICAL Soctety, June 1st.—Professor Frankland, F.R.S., 
president, in the chair. The following gentlemen were elected 





UNDER FRAME 


fellows :—H. Adrian, H. Durham, G. Martineau, E. Neison, Dr. 
Debus, F.R.S., delivered a lecture on ‘*Ozone.” The first who 
had observed that the passage of electric sparks through oxygen 
brings about a change in the properties of this gas was Van 
Marum. The next to take up the subject was Schinbein in 1840, 
He ascribed the peculiar odour and the more energetic oxidising 
properties of the altered oxygen to a substance which he termed 
ozone. He also found that ozone may be prepared by many other 
methods. His experiments, however, led to no positive results as 
regards the nature of ozone. It was through the researches of 
Marignac and De la Rue that ozone was shown to be nothing but 
an allotropic modification of oxygen. Dr. Debus then discussed 
the question whether there existed another modification of oxygen 
called antozone, and answered the proposition negatively—the 
subst: called ant was only peroxide of hydrogen. The 
lecturer concluded by calling special attention to one of the cha- 
racteristic reactions of .zone, viz., the decomposition of potassic 
iodide, which reaction is differently explained by the various ob- 
servers. Schinbein has shown that potassic iodide protects free 
iodine against the action of potassic hydrate. It may be assumed 
that potassic hydrate and an iodine solution react upon one 
another, thus :—KHO+I, =KIO+HI, and then, KHO+HI=KI 
+H,0O. If now an excess of potassic iodide be added, the potassic 
hypoiodite and potassic iodide prod again potassic oxide 
(which becomes in its turn a hydrate) and iodine, and the excess of 
iodide prevents the action of KHO on the iodine, but not that of 
the latter on starch. 


























JUNE 9, 1871. 


ENGINEER. 





£93 


. 











—_— — _—— 


—- > 


5 





FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 





PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asurr and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A.ruons Diirr, Bookseller. 

MADRID.—D. Josz A.cover, Editor and Proprietor of the ‘‘ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiucmer and Rocers, 47, Nassau-street. 








PUBLISHER’S NOTIOE. 


*,* With this weck’s number of THE ENGINEER is issued as a 
Supplement a Coloured Engraving of Compound Surface Con- 
densing Engines, constructed by the North-Eastern Marine 
Engineering Company (Limited), Sunderland, from the designs 
of Mr. William Allan, Managing Engineer. Each number, 
as issued by the Publisher, will contain the Supplement, and 
Subscribers are requested to notify the fact at this office should 
they not receive it. 





TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

G. H. C.—The statue was the effigy of the first Napoleon. 

J. E. H.—Messvs. Riches and Watts, Norwich. 

Septimus.—We do not know that any such journal is published in England. 
There are plenty of periodicals devoted to science, pure und applied, 

M. 8.—The signs you allude to are only the ordinary algebraical and arith- 
metical signs. Yov will find them explained in any elementary mathe- 
matical work, 

R. G. (Liverpool).—The papers vead before the institution are published in 
the “ Transactions.” If you can Obtain access to them in some library you 
will be able to learn all you want to know. j 

T. 8. H.—.(1) It is not easy to say, unless we were in possession of all the 
particulars; but, speaking broadly, turbines similar to those made by 
Messvs. Kendall, or by the North Moor Foundry Company, will work well 
on the fall you name. The forms which the turbine has assumed are 
practically endless, but for the most part the difference between any two 
veally good turbines is very small in amount. (2) We cannot tell the 
power without knowing the quantity of water. (3) Descriptions of turbines 
hace appeared in our pager; you will find them fully investigated in 
Runkine’s “* Treatise on the Steam Engine and other Prime Movers,” and 
in a ** Treatise on the Application of Water to the Production of Power,” 
in Weale’s Series. 

W. O.—The depth of the girder may be put equal to 2ft., and the strain upon 
the centre of the jlanges may be found from the equation, 

g—_-Wxb_2x2 

4xD 4x2 

A couple of angle iron 2hin. K 2hin. X fin., and cross-bar, Qin. X lin., 

will answer your purpose, The weight is very insignificant. You do not 

want a lattice girder at all. Put a trussed balk of timber or a cast iron 

beam. Read the “‘ Papers on Elementary Construction” which have 
appeared in our columns, 

REVEILLEUR. —The articles on construction which have appeared in our 
pages began with the simplest possible problems, and we tiink still that if 
you took them from the first and went through them steadily you would be 
able to master them. We cannot name a single work which you are litely 
to be able to read with advantage if you are unable to grapple with the 
very moderate difficulties presented by our papers. However, if you like 
you can try the ** Treatise on Civil Engineering,” by Law, in Weale's 
Series, Part I., and Oliver Byrne's ‘* Mechanics.” You should beyond 
question possess sufficient knowledge of algebra to be able to read a formula 
and to solve at least a simple equation. Any competent instructor would 
be able to teach gou enough to enable you to pursue your own studies in 
six months, and we cannot do Letter than advise you to obtain the aid of 
such aman. As regards our papers on construction, we shall be happy 
to solve any doubtful points which have presented thenselves to you. 








5} tons. 





ALOE FIBRE. 
(Lo the Editor of The Engineer.) 


Srr,—Can any of your readers favour us with the names of makers of 
machinery for preparing aloe fibre ? A. AND W. S. anv Co. 





PHOSPHATE OF LIME MILLS. 
(To the Editor of The Engineer.) 


Srr,—Can any of your readers furnish me with the names of makers 
of mills for grinding native phosphate of lime to a fine powder? J, P. 





MELTING CAST IRON IN LARGE MASSES. 
(To the Editor of The Engineer.) 

Sm.—Can any correspondent inform us if fit is possible that the 
blow-pipe can be so constructed as to melt large lumps of cast iron out 
of doors, such sized pieces as cannot be moved in an ordinary way, and, 
if so, by what means can it be made available? Constant SUBSCRIBER, 
[We fear that the cost which would be incurred by using the blow-pipe on the 

gigantic scale required would render it unavailable. It might, howsver, be 

possible to use @ modification of the ordinary refinery fire working with 
coke and a powerful blast, the flame beng concentrated somewhat in the 
manner of Siemens’ steel rail end melting furnace, already illustrated in 

our pages.—Eb., E.] 





SCREW GIBS AND COTTERS. 
(To the Editor of The Engineer.) 

Sir,—In answer to your inquiry respecting screw gibs and cotters, I 
beg to say I first saw them used by my father more than twenty-five 
years ago; whether used earlier I cannot say. W. H. Sutton, C.E. 

June 3rd, 1871. 





MEETINGS NEXT WEEK. 

Roya Untrep Service Instrrution.—Evening meeting, Monday, June 
12th, at 8.30 p.m.: ‘‘On the Education of the Army with reference to 
Young Officers,” by Lieut.-Colonel F. D. Middleton, Superintending 
Officer of Garrison Instruction, Aldershot. 

CuemicaL Society.—Thursday, June 15th, at § p.m.: “An Experi- 
os bo aad as to the Action of Electricity upon Oxygen,” by Sir 
B. C, Brodie. 





Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE INEER is regis! for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space fll, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 

letters to be addressed to the Editor of Taz Enorneer, 163, Strand. 











DEATHS. 
On the 24th April, at Dehree-on-the-Sone, Bengal, Jutia, wife of 
. Rocers Lona, C.E., and daughter of the late Mr. James Farthing, of 
os 
2 = - —_ April, *i _—, ~~ India, — ae ay me 
ve, Engineer, c Works Department, formerly o’ e 
Bengal Artillery, aged 42. . + - 
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RESTORATION OF THE PLACE VENDOME COLUMN. 

Atreapy the restoration of this column has been: pro- 
mised by the de fucto Government of France. It is cer- 
tain that the fallen monument could not be permitted +o 
remain, a boast for the Communist, and a reproach to 
France, if so regardless of her own historical renown. 

The mode of restoration must therefore soon come up for’ 
consideration, so we offer no apology for offering to our 
neighbours a suggestion as to this, in our capacity as expo- 
nents of British engineering. 

At the date of its construction there was, perhaps, no 
alternative but that of clothing externally with bronze an 
interiorcore of masonry. Wholly of bronze the column could 
not be, iron was dear, and its manufacture in France little 
advanced ; and France herself, relatively to even her now 
immediate future, was poor. Had it not been for this heavy 
and shaky stalk of soft masonry inside, the destroyers 
might have found their task, of pulling down at least, a 
more difficult one. In a word, the structure, taken as a 
whole, was a weak and ricketty one, easily cut through 
in part, and then requiring little force to bring it down. 

What we have now to say, then, is, let no masonry be 
employed in its reconstruction. Let the re-elevated column 
consist of a conico-cylindric shaft of boiler-plate work in 
two skins, an outer one adapted in diameter, taper, and 
contour, to the reception of the bronze spirals, and an 
inner one quite cylindric and prepared to receive a cast 
iron spiral staircase from bottom to top. Let those two 
great tubes be stiffened and kept concentric by a system 
of vertical radial ribs, also of boiler-plate work. The 
strength and stiffness of such a structure, as is well known 
from our iron lighthouse experiences, is enormous. Socket 
the lower part well into the masonry filling of the square 
base, and also for some feet in depth down into the solid 
masonry of the foundation, and prepare the top for the 
reception ef the capital, dome, and statue, as to the parti- 
culars of which we need not expend words, 

The bronze spirals of bassi relievi should be hung on to 
the external iron tube by bowtons—that is to say by bolt 
clamps, suitably designed to allow for the difference in 
expansion and contraction between the wrought iron of the 
less exposed tube, and the fully exposed bronze exterior 
through the whole range of the climate of Paris, In 
this there is no difficulty either, so we shall not go into 
details, but merely remark that upon such an iron surface 
many of the present broken spiral plaques of bronze—of 
which neariy the whole are stated to have been now re- 
covered—may easily be restored to their places without their 
fractures being visible from below ; those broken into frag- 
ments must, of course, be recast. 

Now, what are the preferential advantages of this 
method over that of restoration, as at tirst, with a 
masonry core? They are—if we do not greatly err—a con- 
siderable saving in total cost, great rapidity of execution, no 
scaffolding being necessary at any stage of the process; a 
far more stiff and workmanlike job in the end ; the capa- 
bility of using once more many of the fractured bronzes, 
which otherwise must be recast; an enlarged interior cylin- 
dric area for the spiral staircase, thus rendered more com- 
modious; and, finally, the moving with the times—if that 
be worth anything—in thus employing metal, in place 
of masonry, in union with another metal, the evils due to 
which we lately described. 

One caution we may be permitted to give. A wrought 
iron interior structure, if consisting of thin vertical.and 
diagonal members, a pair of lattice tubes in fact, will 
here not answer, though probably such would first 
be thought of by the inexperienced, as saving much 
material needful for the double tubes. Such a construc- 
tion would probably be strong enough, but would be quite 
deficient in the necessary amoun t of stiffness, A remark- 
able instance of this became well known amongst our- 
selves some years ago. The water towers, originally 
designed for the Crystal Palace, consisted of vertical, 
horizontal, and diagonal members of cast and wrought 
iron, and were found to rock to and fro so dangerously 
that the late Mr. Brunel was employed to redesign them, 
and he produced stiffness by the introduction of thin cast 
iron rectangular pauels between the vertical members and 
the horizontal ones of each story, thus approximating to 
a tube in the outer shell. The column, reconstructed as 
we have suggested, might no doubt be shattered and 
blown down by gun-cotton or picrates, but it would 
probably overtask the engineering of some future Com- 
mune to pull it down. 

France, amongst her many able engineers, possesses one 
pre-eminently fitted to design and carry out this work in 
the Place Vendome, viz., Monsieur Léonce Reynaud, chief 
engineer for the lighthouses of France, whose iron tower 
for the phare, upon the Douvres Rock, was a conspicuous 
object in the Pare at the Great Exhibition of Paris in 
1867. 

THE POLLUTION OF RIVERS, 


In one form or another we have had a Royal Commis- 
sion on the Pollution of Rivers for the space of six years. 
Rivers are still polluted, the Royal Commission still report, 
and the Commissioners are going to report still further. 
Former recommendations are reiterated, and measures de- 
clared urgent years ago are pronounced urgent now. Blue 
books fall heavily around us, but the rivers arestill noisome, 
and farmers fail to recognise the value of sewage. The 
A BC Company are yet alive and promise to astonish the 
world with their results, which they certainly will do if 
they succeed. Towards that issue the company have our 
best wishes, and we do not see how the Metropolitan 
Board could have refused the offer of the Native Guano 
Company in regard to Crossness. Mr. Hope is experi- 
menting at Romford, Exeter is availing itself of his expe- 
rience, and the governmental authorities are all confident 
in recommending the agricultaral use of sewage. Yet the 
ball does not roll well for all that. The Metropolis 
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Sewage and Essex Reclamation Company are simply 
doing nothing bat hold fast to their concession, and all the 
northern sewage of the metropolis falls into the Thames, 
Above bridge things look very dark. A Private Bill 
Committee of the House of Commons have approved a 
bill granting, Richmond the privilege of discharging its 
sewage into the Thames for three years longer, and the 
Thames Conservators are almost in despair, The Royal 
Sanitary Commission has boldly grappled with the mass 
of permissive and disjointed statutes affecting the subject 
of its inquiry, and it is certain that if the land is to 
be clean we must have a new broom for the purpose. 
Lord Robert Montagu differs from his colleagues on 
the Royal Sanitary Commission as to the machivery 
of Government, but is deeply impressed with the 
utter feebleness of our present system. Parliament 
itself seems faint-hearted, and the apathy of the agricul- 
tural interest acts as a dead weigbt. Let once the value of 
the sewage be apprehended by the farmer, and the main 
difficulty is at an end. Accompanying this there should 
be a conviction on the part of the public that sewage is in 
every sense as safe as ordinary manure, and of the two 
less offensive, But the fact is that neither the farmer nor 
the public generally is satisfied as to the merits of sewage 
irrigation, and a host of prejudices require to be swept 
away before any great progress can be made in the desired 
direction. It ought not to be needful fora town to ask 
for land whereon to utilise its sewage. The farmers ought 
to come to the towns to ask for the sewage wherewith to 
fertilise their fields, Instead of seeing how much sewage 
can be used on a given area, it ought rather to be an object 
to see how large an area can be fertilised with a given 
quantity of sewage. But from the practical exposition of 
these principles we seem almost as far off now as we were 
ten years ago. 

The present report of the Rivers Pollution Commissioners 
deals mainly with the pollution arising from the woollen 
manufacture and processes connected therewith. The 
pollution of the river Aire is said to begin at Skipton, 
where silk and cotton spinning and pasteboard manufac- 
tures are carried on. Soon after leaving this point the 
river (including its tributaries) has to run the gauntlet of 
several towns, extending from Bradley to Headingley, 
and including Bradford. Situated in this area there are 
no less than 1341 cloth and woollen factories, one silk mill, 
one flax mill, seven paper mills, twenty-six tanneries, 
thirteen chemical works, eight grease extracting works, and 
four glue factories, the refuse of which pours into the 
stream, together with the sewage of more than a quarter of 
a million of people. Some of the establishments are gigantic, 
and Saltaire is among them. ‘This one establishment alone 
uses in the course of a year 320,000 lb. weight of logwood 
and similar dye wares, 15,000]b. of chloride of lime, 
ammonia, and oil of vitriol, 40 to 50 tons of Gallipoli oil, 
700,000 Ib. of soap, 40,000 Ib, of alkali, and 14,000 tons of 
coal. At Keighley, above Saltaire, the bed of the tribu- 
tary river Worth has been raised 5ft. or 6ft. in the space 
of forty years by the quantity of ashes and rubbish thrown 
in by manufacturers and others. 

Mr. Laycock, a wool comber on the Worth, just below 
Keighley, says :—“ Formerly trout were very plentiful in 
the stream, but now no living thing can exist except rats, 
which feed on the dead carcases of animals thrown in.” 
We might enlarge the catalogue of the factories, mills, 
“ works,” and sewers which pollute the Aire, either directly 
or by means of its tributaries, down to its junction with 
the Calder, about ten miles below Leeds; but it may 
suffice to say that the inhabitants of Castleford, contiguous 
to the junction, “complain of the stench and filth brought 
down to them by both rivers.” The Commissioners state 
that at the weir, beside the Aire and Calder corn mill, not 
only the water but the foam upon it was black at the time 
of their inspection, and “ the miller and his men” com- 
plained of the frequent nausea which they suffered from 
the odious stench to which they were continuously sub- 
jected. Yet an analysis of the water is said to show that 
“the pollution of the combined streams Aire and Calder 
is much less than that of the chief polluted rivers in Lan- 
cashire.” 

It might be feared that to interdict this pollution of the 
stream would be injurious to the manufacturing interest. 
But the fact is that this interest suffers severely through 
the pollution of the water. It is useless for one manufac- 
turer to turn his refuse away from the river unless others 
are made to do the same. Hence all pollute the river, 
while each desires that the water should be pure. A law 
which should compel all parties to respect the stream 
would be a benefit to all, except in those few cases where 
the manufacturers have an independent water supply, or in 
those instances where clean or pure water is not required. 
“On the whole,’ say the commissioners, “it is apparent 
that the foul cundition of these rivers is really one of the 
heaviest taxes which manufacturing industry has to bear.” 
Speaking in reference to the town of Leeds, the Commis- 
sioners remark that “twenty yearsago the river wascompara- 
tively clean ; it is now a black and greatly polluted stream.” 
The corporation “have no jurisdiction over the Aire, 
which flows through the centre of the town,” but they 
“suggest, as the best means of avoiding pollution for the 
future, that all local authorities and manufacturers should 
be compelled to utilise their sewage and liquid refuse, and 
to filter, deodorise, and precipitate it before allowing it to 
flow into rivers or their tributaries.” Leeds seems to expe- 
rience the miseries of a twofold difficulty. It pollutes the 
river with 6000 water-closets, and poisons its streets with 
10,000 cesspools, Thelatterare“ cleansed periodically under 
the direction of the sanitary committee of the corporation,” 
with a clear loss of £5500 a year and the creation of a 
stench which from 10 p.m. till 4a.m, is “something fearful.” 
In addition to the sewage proper there is the waste from 
“a very large number of dyeworks, woollen factories, 
tanyards, and chemical works.” Thus a t manufac- 
turing town finds itself perfectly helpless in the midst 
of a mass of costl ution, the presence of which 
it sincerely regrets, while adding its own share on a large 
scale to the general evil. 

The basin of the Calder is next explored. The head 
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waters of this river are remarkably pure, but town after 
town pollutes the tributaries on their way to the main 
stream, and the river itself as it proceeds downwards to the 
Aire. Todmorden, engaged in the cotton manufacture, 
with 12,000 inhabitants, contributes sewage, together with 
liquid refuse from manufactories, chemical works, gas 
works, dye works, and mines, The river bed near that 
town has been raised by making it the receptacle of all 
kinds of solid refuse, including scoria from ironfoundries, 
slag, cinders, and road sweepings. ‘Todmorden suffers 
severely from floods, which are greatly aggravated by this 
roe rw treatment of the river. Below Todmorden the 
Calder receives the water of the Hebble, bringing down 
with it.“a very filthy contribution” from the town of 
Halifax, where there are 65,000 inhabitants, chiefly engaged 
in the woollen manufacture. Huddersfield, with 70,000 
inhabitants, pollutes the Colne, until the condition of the 
river and canals issuch as to be “a source of ill-health and 
discomfort” to the inhabitants of the town. The Com- 
missioners say : “ Films of tar were floating on the surface 
of the foul stream when we saw it.” Six miles lower down 
the Calder takes in a stream which brings down the drainage 
of Batley and Dewsbury. “ The stream is polluted in the 
usual way by liquid drainage, and encumbered by all sorts 
of solid refuse.” Wakefield, with its 26,000 inhabitants, 
is the lowest town on the Calder, making the last consider- 
able addition to its pollutions. The river is here said to 
be in “a miserable plight,” fouled by many kinds 
of liquid refuse, and very much discoloured. It fur- 
nishes a sort of Calder ink, wherewith Mr. Charles 
Clay, an agricultural implement maker, has indited 
a memorandum, produced in the report in the form 
of a fac simile, and specifying as follows :—“ Dedicated 
without permission to the Local Board of Health, 
Waketield. This memorandum written with water taken 
from the point of junction this day between the river 
Calder and the town sewer. Could the odour only accom- 
pany this sheet also, it would add much to the interest of 
this memorandum.” The Royal Commission enjoyed a 
trip on the river in the steam yacht of the Aire and Calder 
Navigation Company, kindly placed at their disposal for 
the pur; Embarking at Wakefield, the Commissioners 
found the Calder below the town to be “turbid, and of a 
dark brown colour; an oily film floated on the surface, and 
the water emitted a mixed odour of sewage and gas tar.” 
That which follows is still more horrible :—“ At a point 
somewhat below this, about a mile below the main sewer 
outlet, the water supply of Wakefield is taken from the 
river.” Let us imagine London taking its water supply 
from the Thames a mile below the outfall sewers at Bark- 
ing and Crossness! Yet at the point of junction between 
the Aire and Calder the Aire was found to be “polluted 
to more than twice the extent of the Calder, by both 
dissolved and suspended matters,” Steaming up the Aire 
towards Leeds, the Commissioners landed at Woodlesford, 
where a paper manufacturer showed them a yellow tinted 
paper utterly spoiled by the gaseous emanations of the 
river. 

Such is the lamentable condition of rivers, some of which 
only a generation ago were either pure or comparatively 
so. The Commissioners are pall + that these evils 
admit of a remedy, in which the principle of sewage irri- 
gation will play an important part, filtration being em- 
ployed in certain cases, But further legislation is necessary, 
and a new machinery for giving effect to the law. 


INDIAN PUBLIC WORKS, 


THE annual statement by the Financial Minister to the 
Government of India generally contains more reference to 
public works than to any other department of the adminis- 
tration, and, taken as a whole, a larger expenditure is 
incurred through its medium than by any other, excepting 
for the army; the latter costing close upon sixteen 
millions, whilst the former, including stores from England, 
expenditure by guaranteed railway companies, and 
“ guaranteed interest on railway capital, less net traffic 
receipts,” which may fairly be debited to Public Works 
Expenditure account, amounts to nearly twelve millions 
sterling for the current year. The sum allotted to ordinary 
Public Works for the year 1871-72 is £2,365,000, which is 
under the general control of the Goverament of India, and 
consists of — 


Military works .. £1,012,500 
++ 150,71 





Civil buildings 12 se 2. 1s of «2 «6 oo of v0 
Roads and communications .. .. «. «os «+ e+ ee 115,900 
Miscellaneous public improvements .. 25,600 
Agricultural oc co cc co ce co co cc cc co co 456,000 
Establishment, tools, and plant .. «+ «. oe «+ «+ 605,400 

2,365,000 


Besides the above, a sum of one and a-half million is 
allotted to local governments for expenditure at their own 
discretion on roads other than military and on civil build- 
ings, which are henceforth to be separated from imperial 
works, and will not find their former places in the annual 
Public Works’ budgets. 

Besides the ordivary expenditure, there is proposed an 
expenditure for public works extraordinary—which con- 
sist of irrigation works and State railways—of £3,626,000, 
to be provided from borrowed funds; but whether that 
amount will be fully laid out during the year is question- 
able, seeing that it bas never yet been found possible in any 
year to spend the amount proposed for such works, The 
works in question are irrigation projects in the Punjab, 
North-Western Provinces, Oudb, Behar, and Orissa, and 
State railways in the Punjab and Rajpootava. The 
eareful inquiry needed for these dificult irrigation 
projects, aud the necessity of providing for adequate 
returns in water-rent, may account for much delay 
in breaking ground. The gauge question having been 
at length settled, it is expected that a vigorous commence- 
ment will soon be made with the State Railway Works, 
some of which are urgently needed to cheapen the supply 
of salt for the people, Sir Richard Temple anticipates 
that the adoption of a comparatively narrow gauge will 
cause a large saving both in original outlay and in subse- 
quent working a ‘*The importance of this con- 
sideration,” he remarked, “ will be manifest from the facts 
I have mentioned to-day regarding the growth of net 





interest charged for the existing railways. Doubtless, 
the further extension of the railway system in the con- 
tinent and peninsula of India is: most desirable. But 
unless the work can be done more cheaply, or made more 
profitable than heretofore, the country cannot afford to 
pay for such extension. This is the plain fact which 
renders economy in construction aud management of rail- 
ways so important as to weigh heavily even against con- 
siderations of efficiency.” 

There are now nearly 5000 miles of railway open in 
India, besides 1000 miles sanctioned or under construction. 
On the 31st March of last year the total capital outlay 
stood at eighty-three and a-half millions out of a total 
capital subscribed of eighty-six and a-half millions; on the 
31st December it stood at eighty-six and a-half millions, 
the total capital subscribed being eighty-nine and a-half 
millions. The net traffic receipts of the lines of railway 
do not apparently grow at a rate corresponding with the 
increase of interest upon the guaranteed capital. Last 
year they amounted to £2,628,944; this year only 
£2,530,700 is expected to be realised, and the estimate for 
next year amounts to £2,781,700. This arises not so much 
from the working expenses —_ unreasonable, but that 
the traffic, and especially the goods traffic, has not been so 
flourishing as might have been hoped, considering the 
increased length of open lines. Nor has any great pro- 
gress been made of late by the guaranteed lines towards 
providing for the 5 per cent. interest on capital, and towards 
discharging the debt due by them to the State. According to 
the figures given in the estimates, the East Indian Rail- 
way is paying upon the capital actually expended to the 
31st December, 1870, 4°8 per cent. per annum; the Eastern 
Bengal, 3:1; the Great Indian Peninsula, 2°7; the Bombay, 
Baroda, and Central India, 2°4; the Madras Railway, 2:2; 
the Great Southern of India, 1:4, and the Jubbulpore 
Extension only 1:2 per cent. The railways in India are 
thus, as a whole, at present paying less than 3 per cent. 
During the last five years the increase of earnings, whether 
gross or net, has been in the Bengal Presidency rather than 
in the Madras and Bombay Presidencies. The East 
Indian Railway and the Eastern Bengal line alone show 
any large increase, whilst the other lines have remained 
comparatively stationary in this respect. During the past 
year, by special arrangements made by the Secretary of 
State with three of the guaranteed railways, namely, the 
Great Indian Peninsula, the Bombay and Baroda, and the 
Madras, their debt for accumulated interest has been can- 
celled, and the right of the State to purchase the lines at 
the first optional period, waived, on the condition that the 
Government shall, during the remainder of the terms of 
the contracts, receive half of any net tratfic earnings in 
excess of 5 per cent. 

It appears that of the loans for reproductive works 
nothing has been raised in India save a-quarter of a million 
lent by Maharajah Holkar for a State railway in his High- 
ness’s territories. The money, expended upon “ extra- 
ordinary works” has otherwise been raised entirely in 
England. Since 1869-70, when the principal of these loans 
was first fairly begun, seven and a-half millions have been 
borrowed, and two and a-half millions more are now to be 
borrowed, making ten millions in all. Of these sums three 
and three-quarter millions have been spent on public works 
extraordinary, three and a-half millions are now set down 
to be expended, and a sum of £1,105,247 has been ad- 
vanced to municipalities for reproductive works on good 
security, for payment of the interest and repayment of the 
principal. m this it would appear that money is being 
raised for extraordinary works at a much faster rate than 
it can be utilised, the result of which is to cast an unneces- 
sary burden upon the State for interest. For whilst the 
annual interest on the total sum expended, or to be imme- 
diately expended, amounts only to £350,000, on the total 
sum thus borrowed it amounts to more than £450,000 
annually, 





LITERATURE. 

A Concise View of the Laws Connected with Letters Patent for 
Inventions. By James Jounson, Barrister, and J. Henry 
Jounson, Solicitor. Longmans, Green, and Co. 

Patent Law and Practice By a Practitioner. Triibner 
and Co, 

In the first of these two little works the expression attri- 

buted to a learned judge, in reference to a work by the 
resent Mr. Justice Lush (then only Mr. Lush) may be 

pirly appplied :—That “it is a little book, but none the 
worse for that.” 

It aims at the same objects as a series of articles printed 
in our journal of December, 1870, viz., to instruct inventors 
in a familiar form, free from learned discussions, as to 
their rights, their duties, and the shoals they have to avoid. 
It is not quite so full as the articles selerred to, nor does it 
go so much into the principles of the rules of law. But it 
is admirably exact and accurate, and worthy of the already 
excellent reputation achieved by the authors, through their 
more elaborate and well-known legal treatise on the law of 
patents. Indeed, after reading their present work through, 
with all the natural disposition of critics to find flaws, we 
have hardly found a e that can mislead, or fail use- 
fully to ivstruct an inventor, and most of the proposi- 
tions are, in fact, on pe by legal authorities, though 
they are not expressly cited. The work tates the in- 
ventor through a definition of the nature of patent inven- 
tions—the questions of utility and novelty, the title, the 
provisional and complete specitication, disclaimers, &c. &c. ; 
and concludes with some useful information as to foreign 
and cvlonial patents. 

We will just quote a few passages as specimens of the 
authou’s style. As to the nature of pateutable inventions 
they say, “ It is not every discovery that can be protecte.!, 
For ere no valid vatent could be obtained for a newly 
discovered grain suitable for human food; nor for a new! 
discovered substance suitable for improving the soil, suc 
as guano; nor for a principle in chemistry or mechanics 
that is a natural law, apart from its application to some 
useful purpose. With regard to this last, the point has 
been often raised in courts of law, and it has always been 





laid down, that a patent is not valid if the invention 
claimed is a mere abstract proposition, The invention 
must show how the properties of matter can be turned to 
account in the production of something useful to man.” 

Upon the question of what is novelty sufficient to sup- 
port a patent, and what is required to satisfy the require- 
ments of law that the patentee must be the first and true 
inventor, the author states as follows :— 

Letters patent contain a clause rendering them void if the in- 
vention is not new as to the public use and exercise thereof wi 
the United Kingdom. Moreover, the statute of James requires 
not only the *‘ manufacture,” i.¢., the invention, to be new, but 
that the grant should be made to ‘‘the true and first inventor.” 
These words are held to include the importer of an invention 
from a foreign country, and many patents are annually taken out 
in Great Britain in the name of an agent, for the foreign inventor. 
But otherwise, the words “‘first and true inventor,” are strictly 
interpreted, and a patent is invalid which is granted to anyone 
who it not the author of the invention described in the specifica- 
tion. For a, a person who has advanced money to the in- 
ventor, without having had a hand in the invention itself, or one 
who has purchased a share in the profits to be derived from the 
working of the invention, cannot have his name included in the 
letters patent. On the other hand, if two or more persons have 
laboured together on the same invention, part of which may be 
due to one, and part to another, they ought all to apply jointly 
for the patent. If a patentee owed a material part of the inven- 
tion to a person not included in the grant, this is a fatal defect 
upon which patents have often been upset. But then it must be 
understood than an inventor is entitled to adopt the suggestions of 
workmen employed by him to carry out his ideas, and even the sug- 
gestionsof expertsin theart, whom he may haveconsulted in regard 
to particular points, without ——— himself to the necessity of 
joining them in the patent. .The substantial part and leadi 
idea, or what may be called the principle of the invention, being 
the fruit of one man’s mind, he is at liberty to obtain the assist- 
ance of another person to work out the details, and bring the in- 
vention to a more perfect and practical result. Every case must 
be judged upon its own merits, and it is not easy to define exactly 
how far the assistance thus derived is to be considered as alio- 
gether subsidiary to a leading idea, and how far it is to be looked 
upon as forming a distinct invention. When, however, the 
patented invention was proved to be entirely or substantially the 
work of a person in the patentee’s employment, the latter was 
held to be not entitled to appropriate the invention, and his 
patent was held bad. 

These extracts will be sufficient to show the clear and 
readable character of the work. There are, however, a 
few, and but very few passages, that may require to be con- 
sidered with some caution. In page 12, treating upon 
what amounts to publication, the authors state that “ An 
inventor is at liberty to try experiments with a view to 
improve and test his invention, and if these are wnavoid- 
ably made in public, he is not to be considered as having 
published it, so as to avoid a subsequent patent.” This 
wo seems to us to require a little modification, If 

rom the experiments made in public, whether unavoid- 
ably or not, the public could, as public, acquire a know- 
ledge of the invention, so as to be able to use it, undoubt- 
edly that would invalidate a subsequent patent. But if 
the public, merely from seeing the experiments, could not 
learn the invention, then no doubt there would be no pub- 
— point of law. eat r 

The following passage in page 14, based’ upon the case 
of “ Young v. Fernie,” requires also to be taken rather with 
restriction and caution:—- 

“The previous production, on a minute scale, in chemical 
laboratories of a substance which, produced on a large scale, 
becomes an article of extensive commerce (its great bere | being 
thereby shown), will not invalidate a patent, as was decided in the 
great suit connected with Young’s paraffin patent. What the 
law looks to is the discovery and introduction of a manufacture 
which supplies the market with an article applicable to useful and 
economical purposes, that article having been previously little 
more than the ornament of a museum, The judge thought that, 
notwithstanding the previous making by chemists of small quan- 
tities of paraffin, the patentee was entitled to hold his patent, 
because he had ascertained, by a course of laborious experiment, 
a particular class of materials among many, and a particular 
process among many, which enabled him to create and introduce 
to the public a usful manufacture that had never been before 
cupgited: for commercial purposes,” 

What was decided in “ Young v. Fernie” came in effect 
and substance to this: that a patent can be supported for 
the application on a large scale, for the — of 
paraffin, from a peculiar but known species of coal, selected 
from among other coals; the coal being treated by well- 
known processes and implements of fusion; although the 
same results had been previously obtained in small quan- 
tities by chemists by the use of the same coal. The case 
was appealed by the defendant to the House of Lords; 
but he failed there, because by a technical defect in the 
a he so presented the case, that the House of 

rds could not go into the evidence on the merits, and 
was obliged to accept the decree of the Court below 
as conclusive. The case goes even a step further 
than the well-known case of “Crane v. Price” (the 
anthracite coal case), the soundness of which is so far 
doubted, that it is not considered as a very safe precedent. 
Crane v. Price is, it will be borne in mind, a decision of 
the House of Lords, while “ Young v. Fernie,” is only that 
of a court of the first instance, presided over by a judge, 
who, though a most accomplished equity lawyer, had very 
little judicial experience as a patent lawyer. 

Subject to these very slight defects, which are about the 
only ones we can detect, we] can strongly recommend the 
perusal of Messrs, Johnson’s work to inventors, as a safe 
guide, couched in very clear language. 

The other work referred to, which is anonymous, is also 
a useful book, but it is more adapted for the instruction 
of young and inexperienced patent agents, than for that of 
inventors. It contains, however, some useful information 
for inventors; and, in particular, the chapter on patent 
agents, explains clearly and satisfactorily what patent 
agents ought to be, and what they ought to know, 
but what unfortunately ge | persons affecting to practise 
as patent agents, are not. The author, however, perhaps 
fixes his standard of a patent agent’s requirements and 
acquirements a little too high, and would have a patent 
agent somewhat more generally cultivated than can be 
expected, in a’profession which has not the attraction either 
of the status of a barrister jr of the solid emoluments of 
a solicitor. The Appendix contains what it is unques- 
tionably useful for an inventor to know, viz., tables of the 
fees and expenses attendant upon the obtaining of patents, 
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oppositions and disclaimers, &c. &, We should think, 
however—though we have no positive knowledge of the 
practice—that the author must have painted what are 
stated as proper and customary fees to patent agents for 
their professional assistance, rather in couleur de rose in the 
way of moderation, When, for instance, he puts down 
“ taking instruction for specification, and drawing, revising, 
and settling same, four guineas,” and “making an original 
drawing (one sheet) and two copies of same on parchment 
to reg ond specification, four guineas,” we can only say, 
that if these really are the usual fees charged by patent 
agents for such work, they can hardly (unless in very 
simple cases indeed) amount to labourers’ wages, and cer- 
tainly are not emoluments calculated to attract into the 
profession men who—according to the author’s view—are 
pot age a fair knowledge of patent law, a general know- 
] , oe manufactures, and of chemistry and mechanics, 
the hand of an accomplished mechanical draughtsman, an 
analytical mind, and a true and exact knowledge of the 
value of language, and also facility and conciseness of ex- 
pression. Surely if a patent agent is expected to be this 
sort of “admirable Crichton,” he must be worth more 
than four guineas for two or three days’ work, 





REPORT OF THE ASTRONOMER ROYAL ON 
THE GREENWICH OBSERVATORY. 

THE report was presented to the board of visitors on 
Saturday last, and refers to the state of the Royal Observa- 
tery on May 4, 1871; it gives an account of general 
transactions during the interval of twelve and a- 
half lunations, included between April 30, 1870, the 
date of the last report, and May 4, 1871. It is 
divided into the same general heads as in previous years, 
The Astronomer Royal reports that the observatory is 
working satisfactorily, and that all the apparatus is in 
perfect order, With some natural anxiety about the 
railways which are gradually extending towards him, he 
says :— 

A bill has been introduced into Parliament in the present 
session, in reference to the pro line of railway through the 
town of Greenwich. As far as I can gather, the bill does not pro- 
pose | change in the line, but merely asks for an extension of 
time. I imagine, therefore, that it does not affect the interests of 
the Royal Observatory. In the meantime, workmen are busily 
employed about a mile east of the town, in completing a line from 
Charlton station towards Greenwich, aed as far as the 
point at which the sanctioned line through the town and the pro- 
jected line through the park separate. e line promoted some 
years since by the London, Chatham, and Dover Railway Com- 
pany was suddenly stop (in mee oye! of the financial diffi- 
culties of the company) in an incomplete state just before reach- 
ing the sub-crossing of Blackheath Hill. Workmen are now 
employed in completing the earthworks and preparing the bridge. 
The powers of that company extend to the western wall of Green- 
wich Park ; but it would appear probable that they may endea- 
vour to make a junction (as they originally proposed) with the 
South-Eastern line. Experiments made by Mr. Stone since the 
last meeting of the visitors show clearly that a local elevation 
like that of the Royal Observatory on the hill of Greenwich Park, 
has no tendency to diminish the effect of railway tremours. 

In ip are 8 upon the library he says :— 

The detached papers which arise in the daily operations of the 
observatory are carefully collected and arranged in books, on the 
long-established system, which gives extraordinary facilities of 
reference, and preserves the papers in remarkable safety. The 
pencil memorandum books are preserved for each year in proper 
boxes, and the large chron - sheets are kept in wooden 
portfolios. The cloth-bound of calculations are repaired 
when necessary. These matters are under the charge of Mr. 
Carpenter. The bound books, including all from the time of 
Flamsteed, have, since the beginning of the year, been compared 
with the catalogue of manuscripts; none are missing. <A few 
papers of Mr. y’s, relating to the distribution of copies of 
the *‘ Life of Flamsteed,” have been sent to the observatory by 
the representatives of the late Professor de Morgan. The copies 
of manuscripts by Bradley and Bliss, lent to Dr. Auwers and Mr. 
O. Struve, are still in their hands. By presents and small pur- 
chasesthe library is kept in a good state in reference to the subjects 
of optics, astronomy, magnetism, and meteorology, with a less 
perfect collection relating to other subjects. The books are in the 
general charge of Mr. Carpenter, as librarian. They are accessible 
to all the assistants and computers, The annual comparison with 
the catalogue was made lately ; every book was found. 

bi -s regard to the astronomical instruments the report states 
as follows :— 

‘Lhe transit circle is in perfect working order. The object-glass 
was cleaned in January by Mr. Simms. Some difficulty having 
been experienced in the use of the finder, owing to want of illu- 
mination of the field, a reflector has been added, which, by giving 
a distinct view of the wires, has proved of great use in cases 
where the circle had to be read off before the time of transit, 
The correction for level-error in this instrument having become 
inconveniently large, owing apparently to a gradual subsidence of 
t nee rae since the erection of the instrument, about 
a ton weight of stone was placed on the western pier in August 
last. Not the slightest change, however, could be traced as due 
to this, the level-error maintaining its usual value. This plan 
having failed, the stones were ed on November 19, and a 
sheet of v = sro, ghgin. in thickness, was placed under 
the eastern Y, wi was raised from its bed for the purpose. 
The collimators ha been observed just before this operation, 
no ty was experienced in adjusting the instrument so as to 
have very nearly the same error of azimuth as before. The mean 
annual value of the level-error appears to be now sensibly zero, 
Two of the vertical wires having been found broken Mr. W. 
Simms replaced them on January 18, and at the same time 
inserted a new horizontal wire, so as to reduce the inclination, 
which for the old wire was rather 

A re-determination of the astronomical flexture of the telescope 
tube in the earl of this year, from two sets of measures 
made at widely different temperatures, leads to a result differing 
by 0°25in. from that previously found. The individual results 
are so accordant that I have thought myself justified in adopting 
this value for use in the present year. In an examination 
of the form of the pivots was made, which seems to show that 
there is no sensible deviation from circularity. 

When the old collimators were replaced those of much 
larger aperture now used, no provision was e for raising the 
transit-circle any higher than had previously been sufficient to 
allow of a clear view of one collimator by the other; and in con- 
sequence a portion of the object-glasses an A new collimators 





was interrupted. This has now been by shortening the 
chains of the large coun 5 ae 0 pd meres 
ef the images results, Some improvements have been made 
the brass shutter closing the a the central cube, 
which now work with perfect smoothness, and are not likely 
again to get out of order. 
the lest ete 5 ae 
uence of a 
dieneedanes (which eow umountecel” between the results frotn the ! 


nadir observation and from stars, From the commencement of : 





the present year those zenith-points only have in general been 

for which observations of stars by reflection, as well as of 
the wire, were made. The zenith-point correction, used for the 
reduction of each night’s observations has been taken from the 
determination of that night alone, except in cases where there 
has been no appreciable instrumental change for several days. For 
days on which no reliable determination has been obtained the 
mean of preceding and succeeding values has been adopted. 

The transit clock has lately been going very well. The remark- 
ably severe weather of the past winter caused some sudden varia- 
tions of rate, necessitating in one or two instances the separation 
into two groups of the morning and evening observations of the 
same day. One pair of contact springs has nm withdrawn, the 
other, by a rearrangement of the batteries and wires, being made 
to work both the chronograph pricker and the sidereal clocks, 
This a ement has been in action from March 10. 

The clocks Graham 1 and 2, placed in the south dome and occa- 
sional observatory respectively, were cleaned in August, 1870, and 
some small repairs have at times been made to the galvanic clocks. 
The new clock by Messrs. E. Dent and Co, has not yet been re- 
ceived, The chronograph is in excellent condition. 

The altazimuth is in good order. On Jan. 20, 1871, the in- | 
sulation of all the galvanic parts was renewed by Mr. Simms, | 
using ebonite instead of gutta-percha; the registering apparatus | 
is now in better order than ever before. At the same time a new | 
system of wires was inserted in the field of view of the telescope, | 
having the middle interval larger than the others for convenience | 
of identification on the chronograph sheet. The object-glass was | 
taken out and cleaned on May 3. No alteration has been made in 
the levels, the artist apparently having been unable to perfect the 
construction to which I alluded in the last report. Gas-burners 
are fixed for illumination of the microscopes of the horizontal 


circle. 
The pee equatoreal has been taken to pieces and 
thoroughly cleaned this spring, and is now in excellent condition. 
No change has been made in the Shuckburgh equatoreal. The 


six chronometers in the last oumgetiiien shows a elight falling off 
in their merits, as compared with the previous year, one of the 
number was of unusual excellence. 

Professor Airy says, “‘The performance of chronometers, as 
depending on their mechanical construction, is very admirable ; I 
have remarked but one point on which I could desire change, 
namely, that the balance should be struck more lightly, at a 
greater distance from its axis ; the late Mr. Charles Frodsham, at 
my suggestion, had made some experiments on this point, whioh 
promised to be successful. The principal errors of even mode- 
rately good chronometers are, however, produced by defective 
compensation, which the most skilful makers cannot perfeotly 
manage. I have long been of opinion that the final adjustment 
for compensation ought to be made by some more delicate opera- 
tion than that which suffices for approximate compensation ; but 
the able chronometer makers whom I have consulted have not 
yet devised a satisfactory plan, usion was made in the last 
report to a plan for securing the balance of a chronometer from 
me in its transit by rail or otherwise. Nothing quite satisfac- 
tory has yet been proposed by any of the chronometer makers who 
have turned their attention to the subject.” 

The report of the Westminster clock shows that 55 per cent. of 
its errors are under | sec., and per cent. under 3sec, In 
December two attempts were made to determine the longitude of 
Gibraltar, at the request of Professor Newoomb, but without 
success, the cable ting Fal th and Gibraltar being out of 
order. Every facility for these operations was given by Mr, 
Cully, principal engineer of the Post-office Telegraphs, and by Sir 
James Anderson, managing director of the Falmouth, Gibraltar, 
and Malta Telegraph Company. 

The Astronomer Royal is responsible to the Government and 
the public for all transactions within the observatory; the repairs 
and extension of buildings, the care of the property of the obser- 
vatory, the daily discipline, the planning of instruments, obser- 
vations, calculations, and publications, are under his superin- 
tend The office of chief assistant was held by Mr. Stone till 











south-east equatoreal is in perfect order. Previously to the 
eclipse of the sun the reading microscopes of the declination 
circle were cleaned and adjusted, and at the same time the oil 
which had hardened in the pivot bearings was cleaned out, after 
which all stiffness in the motions the instrument was found to 
have disappeared. No change is to be remarked in the reflex- 
zenith tube. 

The new water telescope has been got into working order, and 

rforms most satisfactorily. No special remark on the ancient 
instruments is called for ; they are in their usual condition, 

b . magnetical and meteorological instruments are also in good 
order. 

A plan was arranged last year for photographic impression of 
hour lines upon the photographic sheets carrying the records of 
the three magnetometers and of the earth current galvanometers, 
The beam of light, constantly directed through a cylindrical lens 
to fall upon the sheet, emanates from one of the existing lamps, 
or (in one instrument) from a frame specially mounted for it; it is, 
however, obstructed by a shade till two and a-half minutes before 
each hour, and acts till two and a-half minutes after each hour. 
The connections of the shades had been so arranged that all could 
be opened and closed by a single wire. With the assistance of 
Mr. Buckney, of the firm of Messrs, E. Dent and Co., a plan was 
arranged for a clock to act upon that wire; it had been in action 
with general success from September, 1870. It will readily be 
seen that much manual spacing and ruling of lines is avoided by 
Mans truments, namely, baromet d d 

meteorological instrumen' x meters, dry an 
wet thermometers (all adapted both to eye observation and to 
photographic self registration, anemometers for pressure and 
speed, and pluviometers (all for mechanical self-registration), 
other pluviometers at different heights, and thermometers in the 
and in the Thames, are allin good order. Only onechange 
as been made. The thermometers formerly attached to the 
Dreadnought Hospital Ship were removed on April 13, 1870; since 
Jan. 11, 1871, they have been attached to the Scorpion Thames 
Police Ship moored off Blackwall; and the observations have been 
regularly made by the resident inspector of police on board that 
ship, by enema 3 of Colonel Henderson, R.E., C.B., Commis- 
sioner of Metropolitan Police. 

The observatory is still without self-registering electrical appa- 
ratus; but the old apparatus has been brought into a more satis- 
factory state; and is used for eye observations, 

The magnetic work of 1869 is entirely printed. It contains the 
simple records of magnetometer indications on twenty-seven dis- 
turbed days, as measured from the photographic sheets, without 
further treatment; the diurnal inequalities in monthly groups, of 
the three elements, obtained by a process described in the last 
section; the observations for absolute measure of horizontal force, 
with their reductions; and the results of individual observations of 


dip. 

The daily meteorological observations are printed, as has been 
done for many years past, in a monthly division, giving results 
rather of civil than of scientific utility; still, however, embodying 
several scientific results, which could be established without re- 
quiring great labour and great space. The observations of meteors 
of the April, August, and November periods, as well as of meteors 

enerally, are given in sufficient detail. The highest and lowest 

Coomettls readings, the depth of rain registered at different 
heights above the ground, and the daily readings of the ther- 
mometers at different depths of the earth, are printed. 

The introduction, besides its usual details, contains the infor- 
mation alluded to in the last report, on the determination of 
thermal correction for the magnetometers ; leading to the conclu- 
sion that, for the vertical force magnetometer, no method can be 
trusted except that of observing the instrument as mounted. A 
small appendix is attached, which the Astronomer Royal trusts 
will be interesting to the visitors. Those who have given atten- 
tion to the bistory of terrestrial magnetism are aware that Halley's 
magnetic chart is very frequently cited; but he could not learn 
that any person, at least in modern times, had ever seen it. 
Inquiries were made of nearly all the pri cipal scientific bodies in 
Europe, and in several of the best continental libraries, and it could 
not be found. At last, by the kind assistance of Mr. J. Winter 
Jones, principal librarian of the British Museum, a copy was dis- 
covered in the library of the museum. With the liberal assistance of 
that officer, copies have been taken by photolithography in two 
forms. The chart being very large, Professor Airy has had only a 
limited number of copies taken of its full size, but he has had 600 
copies taken in a reduced size, for insertion, as an appendix, in the 
magnetical and meteorological volume for 1869. The number of 
—s copies of magnetical and meteorological observations is 

; 350 of these ar2 bound with the astronomical observations, 
and 250 are retained for separate distribution. 

Some simple meteorological observations, made at a definite 
hour every ppp Dag sent every day to M. De Launay, for 
publication in his daily bulletin, by the tuitous assistance of 





the summer of 3870, when he was appointed to the charge of the 
Cape observatory; he was plinvck « in this observatory in the 
autumn by Mr. William Henry Mahony Christie, Fellow of 
Trinity College, Cambridge. Mr, Gleisher superintends the Mag- 
netical and Meteorological Department; Mr. Dunkin now controls 
the staff of supernumerary computers in the Astronomical Depart- 
ment, and, as senior assistant, is relieved as much as pc sible from 
severe observations; Mr. Ellis takes charge of the Time Department 
(chronometers and galvanic communications); Mr. Criswick of the 
circle reductions; Mr. Lynn of the altazimuth; Mr. Carpenter of 
the equatoreals, the arrangement and safety of the library and 
manuscripts, and the distribution of printed works; Mr. Nash, 
under the direction of Mr. Glaisher, is engaged with work inci- 
dental to the Magnetical and Meteorol partment. These 
gentlemen are consid as permanent assistants, borne by name 
on the books of the Admiralty. From a sum of money placed at 
the disposal of the Astronomer Royal by the Admiralty, stipends 
are provided for six supernumerary computers in the Astronomical 
Department (increased to seven during the absence of Mr. Carpen- 
ter at Oran, for observation of the total eclipse of December 
1870), and for three in the Magnetical and Meteorologica 
Department; and by these (who for the most po are very young 
= e large proportion of the daily work of calculation is per- 
‘orm 

The trials and certificates of hand telescopes for the use of the 
royal navy have lately been so frequent that they almost become 
a regular part of the work of the observatory. The labour and 
occupation of time upon them, when due respect is paid to the 
convenience of the observatory, are not great; but without proper 
care, an intrusive task of this kind might be very injurious to the 





interests of the observatory (as chronometers were wy! years 
-_, ¥ availing himself of a theory of eyepieces which he pub- 
lis on, ++ » DP, £. 2. 


since in the Pane 
has been able to effect a considera 
furnished to the Admiralty. 

With regard to certain important observations he says :— ‘* The 
occurrence of the total eclipse of the sun in December last has 
brought much labour upon the observatory. As myself, 
the antecedent work in reference to general observers, the pre- 

ration for the Greenwich observations, and the undertaking 
which I found it difficult to avoid) of some degree of superin- 
tendence of general report, have greatly occupied my time. As 
regards the assistants and computers, the actual observation on a 
complicated plan with the great equatoreal (a plan for which few 
equatoreals are sufficiently steady, but which, when properly 
carried out, gives a most complete solution of the geometrical 

roblem) has required, in observation and in computation, a 
arge expenditure of time. At the request of Mr. Huggins, 
on with the sanction of the Admiralty, Mr. Carpenter was 
detached to assist in observations at Oran; a valuable assistant 
was thus withdrawn from the routine work of the observatory. 
My own time has been ly occupied in preparations for the 
transit of Venus, 1874. I have taken measures for equipping each 
of five stations with a transit, an altazimuth, and an equatoreal. 
Of transits I have five new, all mounted on stone piers. Of clocks 
to accompany them I have two from the Royal Observatory, three 
new. Of altazimuths I have one from the Koyal Ya pee 
four new. Of equatoreals, Gin. in aperture, and carried by clock- 
work, I have five, purchased or new. Of clocks of an inferior 
class, to accompany the two last classes of instruments, I can 
supply only one, and must procure nine. Fifteen portable obser- 
vatories must be prepared. The Royal Observatory can supply 
three 4in. detached telescopes, and two more will desirable. 
My preparations have respect only to eye-observation of contact of 
limbs. With all the liabilities and defects to which it is subject, 
this method possesses the inestimable advantage of placing no 
reliance on instrumental scales. I hope that the error of observa- 
tion may not exceed 4 sec. of time, corresponding to about 0°13in. 
of arc, I shall be very glad to see, in a detailed form, a plan for 
making the proper measures by heliometric or photographic appa- 
ratus; and should take great interest in bining these with 
the eye-observations, if my selected stations can be made avail- 
able. But my present impression is one of doubt on the certainty 
of equality of parts in the scale employed. An error depending 
on this cause could not be diminished by any repetition of obser- 
vations. As, in the event of any national enterprise being 
promoted in the direction of photographic record, it is probabie 
that the Astronomer Royal may ministerially take an important 
part, I venture to submit to the Board of Visitors that sugges- 
tions on the value and plan of such observations fall 
entirely within their competence. Several gentlemen of the 
of Royal Artillery have expressed their wish to take part in the 
observations of the transit of Venus, and I propose to give them 
opportunities of making the adjustments, &c., of instruments, in 
the same manner as in the actual observation. I trust that they 
will be joined by officers of the royal navy.” 

The following general remarks with which the Astronomer 
Royal ludes his report are deserving of much consideration :-- 


e T 2 Airy 
ble improvement in the telescopes 








the telegraph companies, until December 17, 1870, Inthe t f 

of telegra Ric operations to the Post-office, it doubtful 
whether can be continued. A small table of meteorological 
results is communicated every week to the Registrar General of 
Births, Deaths, and Marriages, and is printed in his weekly reports. 
In preparation fer the volume for 1870, nearly the whole of the 
magnetic results and of the meteorological abstracts are ready for 


press. 

There are at the nt time 202 chronometers in the chronometer 
box chronometers, twenty-one pocket chrono- 
meters, and thirteen deck watches, are the property of the Govern- 
ment ; one, belonging to an officerof thenavy, ison trial for purchase, 
and forty-four are placed here by chronometer makers to take 
part in annual trial. The chronometers are compared with a 
mean solar clock, some 
in high tem 





magnetic positions, 
as usual, ough the average of the trial numbers forthe fest 


**T adverted in my last report to the advantage that might be 
1 if the attention of the chief of the observatory could be 
in some measure withdrawn from the routine and manual labour 
of the office, and could be allowed to expand itself more freely in 
the direction of physical investigation, and, perhaps, of scientific 
a, oe the time is a“ Ne Tord anes ey 

ope of mi some progress ese will, 
however, imply the daalen onder instructions—of much work 
whi ve been accustomed to do myself ; and that change will 
be felt in all employments, down to those of the youngest 
computer, In the ordinary conduct of an observatory of this 
class, as ying both to its scientific observations and to its civil 
services, is ne, in ak labour—in main- 
py Keene regularity. As ill this, I yA remark 
that current reductions of observations, in spite of formation 
of seven-year catalogues, solar eclipses, and preparations for transit 
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of Venus, are in as healthy a state as they have ever and in. And 


these regular reduction give, in general, great facility for the most 
advanced inferences ; the star-catalogues, and solar, lunar, and 
planetary errors lend themselves immediately to investigations of 
a physical character ; the magnetic reductions distinctly, though 
tacitly, exhibit some of those results—for instance, annual ine- 
qualities, which in various observatories have been the subject of 
special memoirs. But from time to time it becomes desirable to 
unite some of those annual or nearly annual results in pe sO 
as to exhibit the results justly derivable from masses of observa- 
tions extending over long periods of years. These operations 
require new organisations ; and, what is worse, they require addi- 
tional grants of money. I have usually refrained from asking for 
these without the distinct approval of the visitors. I would now 
submit for their judgment the following subjects :—The vigorous 
prosecution of the meteorological reductions — exhibiting the 
results deducible from the photographic registers—already begun ; 
the combination of the results of magnetic observations on 
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427. ime BowDeEN -— RosBert Suaw, Marple, Cheshire, “‘ Im 
ments in tus for felting or planking hat 
other articles made of "telt.”—27th May, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


1795. Janez Buntrno Farrar, ss Yorkshire, “Spinning or twisting 
fibrous substances,” —lst June, 1 

1861. Gzorce Maw, Benthall, Gelie Salop, “Garden tallies, &.”— 
6th June, 1868. 

=, Tamas ated New York, U.S., “ Paper-satining machines.”— 

1816. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Pipe joints.”— 
3rd June, 1868. 

1823. EpwaRD Fairburn, Kirklees Mills, Mirfield, Yorkshire, ‘ Con- 
densers,”—3rd June, 1868. 

1831. Clinton EpccumBe Brooman, Fleet-street, London, “Carbonic 
oxide, &c.” —4th June, 1868. 

1833, Clinton Epacumse Brooman, Fleet-street, London, “Iron and 
steel.”— 4th June, 1868. 

1848, FRANCIS REDDICLIFFE, Hendre Mine, Flintshire, ‘‘ Pump buckets, 


rove- 
ies or 











undisturbed days, from the year 1864; the discussion of 
storms, from the year 1858, Perhaps, also, the discussion of 
observations in groups depending on lunar declination or other 
phases, There is ion which very often presents 
itself to my mind : the waste of labour in the repetition of obser- 
vations at different observatories. The actual Greenwich system 
was established when there was little to compete with it. Other 
observatories have since arisen, equipped with and principally 
using the same classes of instruments, and devoting themselves in 
great measure to the same subjects of observation (except the 
unrelenting pursuit of the moon, and perhaps the fundamental 
elements of the ecliptic). Ought this observatory to retire from 
the competition? I think not; believing that there is greater 
security here than anywhere else for the unbroken continuity of 
system which gives the principal value to series of observations. 
Still, I remark that much labour is wasted, and that, on one side 
or another, that consideration ought not to be put out of sight in 
planning the courses of different observatories,’ 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Siz Months. 

229. Jos1an GEORGE JENNINGS, Palace-road, Lambeth, Surrey, “ Improve- 
ments in the means of supplying water, with the view of preventing 
waste.”—28th January, 1871. 

531. ALOoERNON GuTHRIE and James Stevenson, Gravesend, Kent, “‘ Im- 
provements in motive power engines, pumps, and meters.”—27th 
February, 1871. 

623. Jucius Frepekick Moore Potiock, Leopold-street, Leeds, York- 
shire, “Improvements in machinery for making bricks and other 
similar articles.”—9th March, 1871. 

988. Josera Lovis Curvotor, Paris, ‘‘An improved oiling can or lubri- 
cating apparatus.” 

987. CAMPBELL MorrFit, Southampton-buildings, London, ‘“ Improve- 
ments in the manufacture of phosphates of lime, and in apparatus 
employed therein.”—13th April, 1871. 

1075. EpwarRD FRANKLIN BRADLEY, Southampton-buildings, London, 
‘Improvements in hinery for turing brushes.”—2znd 
April, 1871. 

112 28, Wiuuiam Ropert Lake, Southampton-buildings, London, ‘“‘ An 
improved device for securing pocketbooks, purses, and other similar 
articles to the hand.”—A communication froin Jefferson Brown, jun., 
and William Henshaw Buxton, New York, U.8.—2S8th April, 1871. 

1166. Witiiam Vincent Barnes, High Wycombe, Bucks, ** Improvements 
in window glass.”—2nd May, 1871. 

1218. Tuomas Patmer Baker, West Strand, London, “‘Improvements in 
drills, and in machinery for making the same.”—A communication 
from Henry Purdon Bell, Folly Lake, Colchester, Nova Scotia, Canada, 
and Frederic Newton Gisborne, Halifax, Nova’ Scotia, Canada. —5th 
May, 1871. 

1228. Exeas Ronatp Macpone ti, Edinburgh, Midlothian, N.B, “An 
improvement in the manufacture of dinner plates.” 

1233. Tuomas Freperick HENLEY, St. George’s-square, Pimlico, London, 
‘‘Improved means of preserving alimentary substances, and apparatus 
connected therewith.”—6th May, 1871. 

1239. CHarLes LAmBert, Sunk Island, Hull, Yorkshire, “Improvements 
in apparatus for the feeding of sheep, lambs, and other animals.” 

1242, ALEXANDER ANDERSON, London-street, London, “‘ Improvements in 
the manufacture of india- rubber valves for steam engines.”-—S8th May, 
1871. 

1267. AnTHUR WALuis and CHarRLes James STEEVENS, Basingstoke, 
Southampton, ‘‘ Improvements in eleva ators for raising and stacking 
hay, straw, and other similar substances,” 

1275. Ropert Lewis Jones, Garston, Lancashire, 
clocks.”—11th May, 1871. 


Alot I hi 


“Improvements in 

1277. SQuirE BRIERLY, P . e, ts in appa- 
ratus for bleaching. 

1281. Joun TonKrnson, St. John-street, Clerkenwell, London, “ Improve- 
ments in locks or fastenings for purses, pocketbooks, bags, and other 
articles.”—12th May, 1871. 

1293. Joun GrinpRop, Manchester, ‘An | os automatic boiler- 
feeding apparatus, applicable also as a fluid mete 

1295. ALEXANDER HENRY GILBopy, Manchester, “ Paqeeveuente in meat 
ge refrigerators, or ice safes,”—Partly a communication from George 

W. Reed, Montreal, Canada, 

1297. Georce Litrte, Oldham, Lancashire, and THomas CHARLES East- 
woop, Bradford, Y orkshire, - Improvements in mg machinery. 

1299, Wittiaw Henry BALMatn, St. Helens, L 
in the preparation of soda and its various salts in ‘a high degree tf 

urit; 

1951. Temes Green, Smithfield Ironworks, Leeds, Yorkshire, ‘ Im- 
provements in hot water boilers for heating buildings.”—13th May, 
871. 

1308. LeorpoLp Berat Bertram, Chippenham-road, St. Peter’s Park, 

Middlesex, ‘‘ Improvements in the construction of compound knife 
handles and other like articles."—A communication from Frederick 
Moritz Beral Bertram, Hamburgh, Prussia. 

1305. Emit Konias, Maryhill, Lanarkshire, N.B., “Improvements in 
treating pyrites and in obtaining sulphate ‘of soda and chlorine.” 

1313. Henry Patmer Hot, Upper Thames-street, London, “ Jmprove- 
ments in apparatus for cultivating the soil, and for raising and sepa- 
rating potatoes and other similar roots from the soil.”—A communi- 
= rom Moses Jobuson, Three Rivers, Michigan, U.S.—15th May, 











I'dinburgh, Midlothian, N.B., ‘‘Improve- 


1358. , eee SreEwaRT, 
wagons, carts, and other vebicles.”— 


ments in wheels for carriagez, 
17th May, 1871. 

1314. Gapriet RapHaet Hvcon, Great Tower-street, London, ‘‘ Improve- 
ments in the construction and manufacture of wire work for netting 
fences and other purposes, and in mechanical contrivances for making 
the same.”—A communication from Julea Jubelin, Rue de Longchamp, 

ri 


aris, 

1348. Eomunp Hont, G@ w, Lanarkshire, N.B., “ Improvements in 
gullies or stench taps.”—A communication from Joseph Gordon, 
Frankfort-on-Maine. 

1350, Joun Rosert Jerrerres, Orwell Works, Ipswich, Suffolk, ‘ Improve- 
ments in ploughs.” a 


1 Jal 





&c.”—5th June, 1868, 
1872. G Watson, B treet, C ad, London, WALTER 


Josern BAKER and SAMUEL THOMAS Baker, Southwark Bridge-road, 
= ‘“‘ Artesian tube wells and lifting force pumps.”—8th June, 
6 


Patents on which the Stamp Duty of £100 has been Paic. 
1352. Wrtir1aM Firta and Samvet a Burley, near Leeds, Yorkshire, 
“Cutting stone, &c.”-- 1st May, 186 
1409. Epwarp Josrpn Hvucues, * ae “ Dyeing and printing.”— 
7th June, 1864. 
1526. Joun Jonson, Derby, ‘‘ Stoves and stove grates.”—20th June, 1864, 





Notices of Intention to Proceed with Patents. 


170. Henry WaLKer, Mirfield, ‘‘ Card clothing of carding engines.” 

174, Joun PaTERSON WATERSON, Forest Hill, Kent, “‘Hot water appa- 
ratus.”—23rd January, 1871. 

191. MippLeton Cnarman, Charterhouse- buildings, Goswell-road, London, 
“Cases or cabinets for bottles and glasses.” 

192. James Epwarps WILson, Spring- gardens, London, “t Working rail- 
way switches, &c.”—25th January, 1871. 

204. Louis MERCKELBAGH, Southampton-buildings, London, “ Breech- 
loading fire-arms.”—26th January, 1871. 

214. JoHaNN GeorGeE BorHRINGER and Cart Kratu, Regent-street, 

mdon, ‘‘ Retarding or stoppi and for facilitating locomotion and 

motion generally. "97th January, 1871. 

224. Josepn Lewis Mitts, Manchester, * ag boxes, &e.” 

225. JosepH Broan, Dulwich, “Paper pul 

229. Jos1an GEORGE JENNINGS, Puller teed’ Lan Lambeth, Surrey, “ Prevent- 
ing the waste of water.” 

230, WILLIAM Henry Ortu, White Hall, Wickham, 
machines. 

231. Wasssn Cnares Stirr, Birmingham, ‘Bale ties."—A communi- 
cation from John Scott Lenge. 

236, Wituiam Tonovue, Kennington, Surrey, “ Pianofortes, harmoniums, 
&c.”—28th Januery, 1871. 

240. CHarLes Lewis Lawrence, Bury-street, St. James's, London, 
“ Padlocks.”—A communication from William H. Akins 

241. James WALKLAND and Joun Unwin, Sheffield, « Feagvoved self-acting 
fountain.” 

243. Joe Boota Wairecey and Grorce Hariino, Lockwood, near 
Huddersfield, ‘‘ Looms tor weaving.” —30th January, 1871. 

258. EBENEZER Banton Burr, Dalston, ‘Holding carriage window 
sashes and shutters, &c.”— 31st January, 1871. 

263. RoBeRT Boy D, Strand, London, “ Diapersing sand, mud, 
ground, &c.”—A communication from Willen Hendrik ter Meulen. 

a Henry Davey, 8t. Neots, ‘* Steam engines, &c.”—-lst February, 





“Sweeping 


soft 


871 

281, Wituram RANDALL, ., Fenny Stratford, ‘Drills for agricultural pur- 
poses,” —2nd February, 1871. 

297. Procrer Suerwin, The Parade, Exmouth, and Joun Maute Sotron, 
Dartmouth, ‘‘ Treating sewage matters.” 

299. Joun OLDROY D, Mark OLproyp, jun., aud Josava Woopcock, 
Dewsbury, ‘ Opening and stopping down fabrics during the process of 
dyeing them.” 

300. Samuet Corset, Wellington, “‘ Pulping turnips, &c.”—3rd February, 


hii dr Int. 


1871 

312. Epwaro Burstow, Horsham, “ E and others 
to draw elliptical curves and other geometrical curves and figures with 
greater facility than heretofore.”—6th February, 1871. 





326. Henry Basquit, pas, Pimlico, London, “ Drums for 
military and other 
332. Martin Benson, mith ton-buildi London, ‘Castors for 





furniture spindles, &.”—A “communication from Francis Alonze 
Gardner and Hiram Smith Turrell. —8th February, 1871. 

a ae Eccies, Manchester, *‘ Looms for weaving.”—9th February, 

2. 

388. Jonn Henry Jonnsoy, Lincoln’s-inn-fields, London, “ Bars, rails for 
railways, tubes, &c.”—A communication from Elbridge Whecler.—15th 
February, 1871. 

429. Witt1amM Epwarp Newton, Chancery-lane, London, “ Lamps. 
communication from Franklin Thomas Grimes.—17th February, Mer. 
a _ AVELING, Rochester, ‘‘ Steam road rollers.”—25th February, 

187 

623, Jutius Freperick Moor Pottock, Leopold-street, Leeds, “ Bricks, 
&e.”—9th March, 1871. 

759. James Ropertson, Las de, N.B., repairing 
knotter or — bottoms used in the’ waa of oneen &o.”— 
2ist March, 187 

777. CHARLES Gorvoy, Goswell-road, London, “‘ Breech-loading fire- 
arms,” —22nd March, 1871. 

809. Henry CHERRY, Walmer-terrace, Birming , “ Pulley blocks, &c.” 
—b5th March, 1871. 

848. THomas Epwarp Crarke, Apsley Cross, “ Heating apartments.”— 
29th March, 1871. 

906. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Motive- 
power engines.”—A communication from Albert Schmid.—5th April, 


“oR 





= Winuas Ho iisHeaD, Peckham, ‘‘Cone or plug valves.”—10th 
pre 
1122, Wruuiam Pace, The Parade, E ome “ Adjustable riddles or sieves 
for thrashing and winnowing machines.”—27th April, 1871. 
1228, Engas RonaLD Macpone ut, Edinburgh, N.B., *‘ Dinner plates.” 
1233. THomas FREDERICK HENLEY, Saint ag oo Pimlico, ‘‘ Pre- 
serving alimentary substances. *_6th May, 1871. 
1239. CHAKLES Lampert, Sunk Island, Hull, ” ‘Apparatus for feeding 
sheep, &c.”—8th May, 1871. 
1251. Grorce Hopason, Bradford, and Wiiu1aM Moxon, — grove, 
Hulme, Manchester, ‘‘ Weaving ts, &c.”—9th May, 1871. 
1321. Josep Law, Surfleet, and MarmMapuke Bennison, Sleaford, 
“ Hoisting and lowering building and other material.”—15th May, 1871, 


1322, WILLIAM — Redditch, ‘‘ Cases or receptacles for needles, &c.” 
—l6th April, 1871 

1340. GEORGE Marquis or TWEEDDALE, “ Breech-loading fire-arms.”—18th 
May, 1871. 


1350, Joan Rosert J EFFERIES, Orwell Works, Ipswich, ‘‘ Ploughs.” 

1354. ALFRED Vincent Newton, Chancery-lane, London, ‘ Railroad car- 
riage couplings.”—A communication from Josiah Crane.—l9th May, 
1871. 

1362. ALFRED Vincent NEWTON, Nathan Thom 
&c,”—A communication from Nathan 

1410. Freperick CuRTIs, king waste.”--A com- 

icati Geo Palmer. aa Pha 1871. 


e, London, “ Hollow ware, 
n.—20th May, 1871. 








1352. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘TI 
ments in apparatus for dressing, scouring, and preparing the surface 
¢ is —A communication from Hector Craig Havemeyer, New 

ork, U 

1354. ALFRED VINCENT Newton, Chancery- lane, London, ‘‘ Improvements 
in railroad carriage cou’ lings. ”—A communication from Josiah Crane. 
Cranford, New Jersey, U.8.—19th May, 1871. 

1356. GrorGE SLATER, b’s-passage, Chiswell-street, London, ‘ Im- 
provements in sewing machines.” 

“= JOHN Hopkinson, jun., Manchester, ‘‘ Improvements in steam 

es.” 

1960. WILuiAM GARNETT, Walsall, Staffordshire, ‘‘ Improvements in safety 
apparatus for saddles.” 

1362. ALFRED Vincent Newton, Chancery-lane, London, “ a 
means for manufacturing hollow ware and other articles.”.—A com- 
munication from Nathan Thompson, Brooklyn, Kings, “+ York, U.S. 

1364. AUSTIN GoopyEaR 7, Southampton- ye mye “An 

ctive an covering lor telegraphic conducting 
wires and com und for forming the same. 

1366. Cuartes Wice, Liverpool, ‘‘ Improvements in obtaining silver and 
gold in the treatment of cupreous ores,”—20th May, 1871. 

1368, WILLIAM WALKER, Manchester, *‘ Improvements in the construction 
of steam pumps.” 


Inventions Protected for Six Months on the Deposits of 
pecifications, 


Complete S) 
1890. James WiiuiaM Smita, W: m-crescent, Paddington, London, 
™ Improvements i in the method of fermenting worts for ition or 
vin making. 


egar "— 24th May, 1871. 














1441, ALEXANDER MELVILLE CLARK, Seepeaer: -lane, London, Many me 
for m: eyelets.”—A communication from Henry Norman Sm ith, 


Benjamin klin Carver, and Charles William McCune.—30th May, 
1871. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her 2 Majesty's Commissioners of Patents. 


Class 1, -PRIME MOVERS. 


Including F oa Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, &c. 


3008. H. ie Glasgow, “‘ Furnaces.”—Dated 17th November, 1870. 
This consists in combining hollow grate bars with a hollow ’pridge, in 
such a way that air may enter from the front, through the bars, into the 
bridge, and issue from the latter amongst the fire gases in a heated state. 
The hollow or tubular bars are placed in = omen by longitudinal posi- 
tion in the furnace, their inner cebden > sockets made for 
the purpose in the front of the eee and these sockets admit the uir 
that passes through the bars into the cavity in the bridge. The front 
ends of the bars are a ona Se gy bearer, and the ingréss of 
air into their front ends is regulated . At plate applied in front, and 
which can be a close up to their en - any air from en- 
tering, or be drawn forward to allow more or air to enter. The air 
in passing along the a bars takes up heat from them, and whilst 
thus preventing them from oon cee and thereby rendering 
them more durable is itself - | being heated rendered so much more effec- 
tive in preventing smoke and economising fuel.—Not proceeded with. 


3017. G. F. og Liverpool, “‘ Supplying fuel to furnaces.”—Dated 17th 


Nove 
This relates oy letters meg granted to D. Smith, dated 16th May, 
1870, No. 1406. In applying the apparatus then described to « double- 
a iler four fans are , and the vertical spindles thereof are 
ps ae in steps at the bottom of the fan boxes. Another vertical 
dle, also > in - <a fixed on the fan-box, is geared in con- 
soulion with the ese vertical spindles all extend from the 
steps to some a ey “the boiler. For the purpose of reducing the 
weight on the steps, and the difficulty of keeping them cool when in con- 
tact with the hot fan-box, the inventor shortens four of these shafts, 
keepin, -"— of the fan shafts at its former height as a driving shaft. He 
forms ngs of each of the short shafts on a single pedestal or 
bracket fixed to > the upper side of the fan-box, the pulleys on the top of 
these shafts oe a — ht as near to the fans as the screw cylinder 
will admit of. s having two bearings in a single bracket 
above the fan, itis is — eee to provide a step to carry the weight 
of that shaft, now considerably 1 reduced, no other Tateral bearing being 
required. The i laces b "the 1 that carries the two 
bearings and the fan-box to which this pedestal is fixed, and between the 
step and the underside of the fan-box, a layer of some material which is 
a non-conductor of heat, such as felt or gypsum; or he forms the step and 
the foot of the pedestal so that air may pass between them and the fan- 
box into the furnace, and thus keep them cool. 
3021. J. Frowicn, Sheffield, ‘* Furnaces.”—Dated 18th November, 1870. 

To facilitate the introduction of the blast and the cleaning from slag and 
ashes, the lower of the chamber is formed & wagon, 
which can be run in and out through a door or opening through 
the front of the tomer part of the chamber. The front of the 
wagon is formed with doors, which can be turned aside on hinges 
to allow of a slag being from time to time removed from the 
wagon, ur the wagon can be run out entirely when the furnace is not in 
use. The blast enters the chamber below the wagon and rises up be- 
tween the front of the wagon and the cover or door which closes the 
opening through which the wagon is run in and out. The blast passes 
through an opening left between the top of the front of the wagon and 
the bottom of the brickwork of the upper portion of the chamber. The 
width of this opening can be ad nape by placing wedges below the 
wheels upon which the front of the wagon rests. Other passages may 
also be provided for the admission of the blast to the fuel. 

7. J. Grinprop, Manchester, ‘‘ Feeding boilers.”—Dated 18th 

870. 


This consists of a vessel placed above the level of the boiler to be fed; 
at the top of this vessel is u valve opening inwards. Within the vessel 
are two equilibrium valves, which are opened and closed by a float 
moving on a vertical rod. The vessel is connected to the water reser- 
voir and to the boiler by pipes provided with check valves. When the 
boiler requires a supply < feed water the steam from the boiler is ad- 
mitted to the upper part of vessel, thereby causing the water, in the 
vessel to flow into the boiler. As soon as the vessel is empty the float 
closes one equilibrium valve to shut off the steam and opens the other to 
allow the steam in the vessel to escape into the feed water; the top valve 
then falls to allow the air in the vessel to escape as the water flows in 
through the check valve. When the float arrives at the top of the vessel 
it reverses the position of the valves tu shut off the water, and to admit 
steam; these operations are repeated automatically until the water in the 
boiler regains its proper level.—Nol proceeded with. 

3025. T. Mitts and W. Bryce, Deptford, “ Steam generators.”—Dated 18th 
November, 1870. 

This relates, First, to anys seme an clack or valve to a coil or coils 
of tubing, for the purpose of p tion of water through 
the coils, and to prevent superheatin Jy ae steam when the pump is not 
acting. Secondly, to an apparatus for showing the height of the water 
in the generator at all times by means of one cock. e cock has a long 
stem which passes through a stuffing-box attached to the boiler’s skin, so 
that it can be turned in any direction. The inner end of the stem is bent 
or curved, and by merely turning the cock and stem round for its bent 
end to dip into the water the height of the same will be indicated, which 
height can be read from a scale by means of a finger or index hand. —Not 
proceeded with. 

3043. E. LanGiert, Shaerbeck, ., ae, + Py 
—Dated 21st November, 187 

The inventor fixes, round a Rap made in the top of the boiler, a valve- 
chest, in which works a suitable valve by anys Be inwards, the valve being 
suite in its valve-chest so as to be kept in its proper ition when 

and closing. To the valve-chest is fixed a pipe, through which, 
ee e valve is open, steam is conveyed to an injection or other water 
pump, or feeder, worked by steam, and connected with the boiler. 
Aflixed to the lower end of the steam valve is a rod extending down- 
wards and attached to a float resting on the surface of the water within 
the boiler, the float being supported on the surface of the water by a 
balance weight, —— to one end of a lever, which is jointed to a 





Vovember, 








9 boiler explosions.” 


bracket affixed to the top of the boiler, and at its other end to the valve 
and float soas to woof the valve rising and falling in a vertical 
line. When the level of the water in the boiler is at the proper height to 


insure the safety of the boiler the valve remains cl but when the 
level of the water falls the float falls with it, drawing down the valve, 
which then opens and allows steam to pass to the injector or feeder, and 
to force water into the boiler, thus raising = he level of the water to the 
proper height in the boiler, when the float, by rising, closes the valve and 
stops feeding water into the boiler. 


3049. W. Craia and H. L. Brevoont, Brooklyn, U.S., “ Condensers.” — 
Dated 21st November, 1870 
, This ——w a wales upper suction tube within the condensing 
of th the same virtually forming an extension from 
the suction SP mpose 
a valve, by f: 


into the vane on Aon also a float, operating as 

of the water in the condenser, to open and 
close pd bent dy between the suction pipe and condenser. e suc- 
tion pipe it is preferred to vide with a hand valve, whereby the 
passage of water up the said pipe into the condenser may be controlled 
as required, —e the Aa" which automatically prevents the fi of 
the or excessive motion. e 
invention also = in or i a water jacket or chamber arranged 
to surround the condenser, and in communication with the suction pipe 
by which it is supplied; also in communication above by perforations 
with the condenser under control of a float within the condenser ope- 
rating as a valve, as = for the like described with 4 to 
the ‘oration in the upper suction tube. In some cases 
a which serves to absorb the heat that otherwise fnen Fp pass 
through the exterior of the condenser, may be omitted; or it might, in 
conjunction with ita floating valve, Lk of “anol exclusively, and without the 








oe 





co-operation of the perforated upper suction er val control, 

ne | as described. 

3053. W. N. oe ae E. aging Newark, ‘‘ Steam engine 
rnors.” —Dated 22nd November, 

Le, use a vertical revolving spindle, having the top end 
square. This ae a heavy bulb or weight, which 
Se nee res a ls as alt cv eigen 
regulating valve; on nee sae es be ~~ contra 





Rote vin which the ae wo The top of each of these 


pee extended to form a finger or short lever, and rests 

or within, a mortice in the central When the 

an tage te perdinns the square part puts in motion the bulb and 

ite ulums. The centrifugal force causes the pendulums to fly out 

to rise as the veloci' and as the ends of the or 

le rest w the spindle as a fulcrum, the rising of the pendulums 

lifts the bulb in which they With a decrease of velocity, 
the ulums fall, and with them the bulb, and the rising and 

m accordingly by a lever working in the groove to the 


Bro * Smelting iron.”—Dated 22nd November, 1870. 

3054. R. - Sa ng se oye pn 
connection therewith for utilising a of the com- 

poe pao Saal to the lower chamber by causing them to heat or 
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act on the ores and limestone in such ~ age also in constructing 
the wpper chamber with orifices, or equivalent, for obtaining 
the direct action of the gases in the chamber; also in constructing the 
d ring boxes, or valves, for introducing 





furnace with y es aL 
fuel into the lower chamber in combination with the arrangements for 
heating or acting on the ores or limestone before their admixture with 


fuel. 


Class 2.- TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
ye ~~ Fittings, Sailing Vessels, Boats, Carriages, Carts, 
farness, dc. 


2985. G. E. Donistuorrse, Leeds, 
November, 1870. 

This relates to apparatus for registering the number of passengers 
carried in public carriages and the distance each has travelled. Each 
seat of the carriage is supported on springs in such manner that it is 
depressed when a person is sitting upon it. e seats are each made of 
a width for one person, and elbow divisions are placed between euch. 
When any one of the seats is depressedit causes, by suitable mechanism, 
a spiked wheel to bear against and impress « strip of paper, which is 
caused to travel slowly past the wheel whenever tLe carriage is travelling, 
by means of a wheel running on the ground, sv tbat the paper sh 
drawn forwards a given distance for every mile the vebicle travels. A 
separate spiked wheel is provided for each seat, so that by inspecting the 
marks on the strip of paper the number of passengers carried in the 
— and the distance each has travelled, can readily be ascer- 

ained. 
om, = Bower, Perth-voad, “‘ Invalid bycicle.”—Dated lith November, 
wu. 

The stage is din. from the ground, is in two parts, being supported by 
four castors, in the sides of which are two uprights with a cap at the top 
through which passes a dwarf crutch, the red of which is pierced so that 
when raised a thumb screw penetrates one of the holes, which secures the 
crutch the exact height required. The two parts when used are secured 
together at the ends by two iron plates and thumb-screws, which allow 
of being adapted to and fitting width of chest. There is a portable foot 
rest which is available for the knee also. It can also be applied to right 
or left side as may be required. Two driving wheels 22in. diameter are 
secured to a cross piece in the uprights, which renders the propelling 

wer nominal. At the end of the stage two standards are screwed in, 
rom which is suspended with four straps a small cane seat sv that the 

patient when tired can take rest.—Not proceeded with. 
3030. C. Axon, Poulton-le-Fylde, “‘ Working railway signals.”—Dated 19th 
November, 1870. 2 

The inventor makes the connecting wires or ropes in two or more 
lengths and he employs one or more intermediate pulleys between the 
lever and the signal; for instance, one end of a length of wire or rope is 
secured to the lever and the other end is secured to « pulley supported at 
any convenient distance between the lever and the signal; this wire or 
rope is kept stretched by a weight somes tothe pulley, one end of a 
second wire or rope is secured to the above pulley and the other end to a 
second pulley placed near the signal; wire or rope is kept 
stretched by a weight suspended to the pulley; this second pulley is pro- 
vided witha toothed segment gearing into another segment on a disc to 
which the lever for working the signal is applied.—Not proceeded with. 
3040. V. pe Tivout, Brixton, ‘‘ Ship signals.” —Dated 2ist November, 1870. 

The correspond bet the captain aud the steersman is effected 
by means of a tube having at one end—viz., that near the captain—a kind 
of dial, with a number of orders on its face corresponding to the points of 
the com; , and a handle travelling round upon them, and stopping on 
any of them, and for a longer or shorter time at the will of the captain. 
At the other end of the pipe near the steersman a corresponding dial 
with a beli, call, or whistle is placed, and whenever the captain stops the 
handle on his dial on one of his words of command a corresponding word 
is signalled on the steersman’s dial. The pipe may be made of any 
material as “ be deemed best. The —_ showing to coming ships 
the direction of the steering are made by the means of « turning lamp or 
lamps hung to the mast or other points of the ship. The lamp has a tri- 
coloured g! or glasses, viz., white in the centre, and red at one side, 
and m at the other. Two small reservoirs of air or other elastic fluid 
are p laterally to the rudder, which by its movement presses the air 
through a pipe and causes the rotation of the lamp to the right or left ex- 
actly us the rudder turns.—Not proceeded avith. 

3051. . F. Lee, Long-acre, “ Artillery harness.".—Dated 22nd November, 
1870. 

The inventor makes the hook of the trace connection rigid by forming 
it in one with the ring by which it is connected to the breast collar. He 
makes the hook to project from the ring, and from the strap or collar tc 
which it is attached, to permit of the trace being readily attached. The 
trace is provided with an eye or link, mae of just sufficlent size to admit 
the hook, which is also formed to prevent the eye from becoming acci- 
dentally disengaged from the hook. A loop is also attached to the 
harness near the hook, through which the trace is passed, for the pur- 
an of preventing the trace being jerked off the Pook. -” Not proceeded 
with. 

3058. W. H. Downs, New Fork, 
November, 1870. 

The hangers, receiving the journals, are either connected to the under- 
side of the car, or to a frame containing four or more wheels, and forming 
atruck. The portions of the axle forming the journals are not fitted 
with a journal-box as usual, but within the hangers or rollers. Each 
pe has two or more rollers placed above and at the sides of the axle, 
sv that said axle may rest in the space between and below the contiguous 
rollers, and these rollers revolve upon bolts that pass through the hangers 
and are screwed firmly in place. Each roller has a receptacle for lubri- 
cating material, made either of a groove turned in its surface, or a cavity, 
and from the receptacle a hole extends radially to the central hole of the 
roller or bolt, and into the receptacle lubricating material is introduced, 
of a proper consistence to remain therein and gradually supply the 
lubricant to the bolt of the rollers and tothe contiguous rolling surfaces. 
The axle may have shoulders, which come at the ends of the rollers to 
prevent end play, and the axle passes through hules in the hangers to 
prevent the axle being separated from the truck or car. 

3064. A. CampBELL, Sacramento, U.S., ‘‘ Securing screw nuts.”—Dated 23rd 
November, 1870. 

This relates to means for securing the nuts of screw bolts to the perma- 
nent way of railways, aud to means for securing the keys or wedges used 
in fixing the rails of railways in their chairs. In order to prevent the 
nuts of screw bolts from working louse, a plate or strip of sheet iron is 
employed which forms a washer for two adjacent nuts. This plate or 
strip is made of such a length as to allow wheu the nuts are tightened up 
vf its ends being bent back and made tu butt against the outer sides uf 
the nuta. 

3067. W. G. Warpen, Philadelphia, U.S., “Carrying liquid cargoes.”— 
Dated 23rd Novenber, 1870... — e “ 

This consists in the use of a cellular structure, made wide below and 
coutracted abuve, and adapted to a vessel; also in the use of the structure 
separated into cells by a longitudinal bulkhead or bulkheads and trans- 
verse bulkhead in the bulkheads, being secured to and forming part of 
the vessel; also in the use of vent pipes, communicating with the interior 
of the cells of the structure, and curried adjacent to, or communicating 
with, the interior of a mast or masts, or otherwise disposed of. 


“Curriage register."—Dated 14th 





** Carriage ] bearings.”—Dated 22nd 





Class 3.—FABRICS, 


Including M y and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c, 

3012. J. Coriins, Glasgow, “ Fringes.”—Dated 17th November, 1870. 
This consists under the first modification, of a sole plate to which the 

moving partsof the hanism are attached. Atthe upper part of the sole 
plate a long horizontal, or approximately horizontal, arm is sit , and 
at the extremity of which the needle bar and presser are carried. On the 
under side of the sole plate a revolving shaft is carried in suitable bear- 
ings and fitted with a driving Rule. over which the belt for communi- 
catiug motion to it shaft a es of cams are 

and which revolve with it. One of these cams drives the bar in which 

one or more needles are carried at the extremity of the arm, the recipro- 

cating motion being imparted to it by a link-work placed in the arm, 
which is cast hollow. -A second cam actuates the lever by which the 








yarn is pulled through the fabric so as to form the loops of fringe of the 
requ length, the lever referred ustable so us to ol 
various vi the different lengths of 


] on ding to 
loop or fringe. This lever has a hook at its u end which enters into 


the loop or | of yarn brought down th the fabric by the needle 
or eandies at the upper side. A third cam on the revolving shaft drives 
a toothed rack in gear with a pinion carrying a hook which is by the 

rotated through a or the whole of a 


agency of the rack and pinion ‘ 
ition and back again to its normal position during each revolution 
of the can shaft.—Not proceeded with. 


3042. A. © Ny omer Victoria-street, London, “ Manufucture of lint.”— 
at 


Dated > 1870. 
_. The materials consist of cotton, flax, hemp, wool, silk, or other suit- 
able material or filaments, used singly or in combination. The warp 
threads of the loom are of any material req , and of any 
desired number of threads ; weft be compused of six 


fur seven shoots of the shuttle, and of eight threads for the eighth shoot, 





but these numbers may be varied according to the texture of the fabric. 
The beat up of the weft threads must be arranged by the proper traverse 
of the slay beam or batten, and by the take-off roller, worked by a 
ratchet or other suitable motion, by which means the weft or shoot ma: 
be driven up in the warp to the exact limit to leave spaces between eac! 
successive series of shoots. So also the ds may be arranged in corre- 
sponding series, or of a different series: for example, six threads may be 
through consecutive healds in the harness, uhen one or other 
number of healds may be left vacant and a new series filled, or eight 
or other number of threads may be passed through the lifting harness, 
consecutively, and then some portion of the harness may be leit without 
threads, but the numbers of threads filled and left blank will depend on 
the extent of the spaces and dimensions required for the lint. 
3059. G. Cromptox, Worcester, U.S, “‘Looms.”—Dated 22nd November, 
1870. 

This relates to looms for weaving Brussels carpeting. Instead of tappete 
whose axes are parallel with the crank or other shafts of the loom, the 
tappets are driven by bevel gearing preferably from the lower shaft of the 
loom, and revolve in such propurtion to the crank shaft as it is desir- 
able at right angles with the shaft, and the tappets, made of grooved 


— operate upright levers mounted on a fulcrum tu the outside loom | 


raming, immediately above the tappet, and frum the upper and lower 
extremities of these levee connecting straps pass over and under she«ves, 
and connect the harnesses thereto which operate the linen warps. These 
harnesses are situated behind the Jacquard cording. Upvun the same 
shaft, and side by side with the grooved cams for operating the linen 
warps, are two other cams, one operating at proper intervals a pendant 
lever fulcrnmed to the framing, and passing down through the tappet 
nearly to the floor, and a long horizontal arm passing under the loom tu 
a rock shaft at the upposite end of the loom. Mounted on the rock shaft 
is an upright lever, connected to a carriage sliding on a long slide, which 
carries two fingers, one to withdraw the wire and the other to insert it 
into the shed. Two cams on the bottom shaft operate separately two 
horizontal arms connected to separate short shafts; on these short sbafts 
are supported vertical arms, sustaining each end of a trough, into which | 
the wire is drawn while opposite the withdrawal point parallel to the 
reed, and the wire is drawn out of the cloth by a catch on the carriage 
into the trough. The action of one of the cams swings the mouth of the 
trough opposite the open shed. The trough is now ‘n an oblique line, 
aud to prevent the wire from striking the reed at about the time it is 
half inserted the second cam moves the heel of the trough back and the 
wire is inserte 1, the heads of the wires being secured in a spring box to 
keep them in the requisite vertical position for insertion and withdrawal. 
The wire is inserted by an arm or finger projecting from the rewr of the 
carriage, of such length as to push the rear of the wire head and insert it 
in the shed, whether the trough is more or less oblique. 

3044. W. H. Firercner, Belfast, “‘ Manufucture of cawbrics.”—Duated 21st 

November, 1870. 

This consists in the production of an imitation of the French vein or 
homestitch by means of ordinary gauge mountings and needle frames 
applied to the looms heretofore employed. The gauge mounting is applied 
to the loom in such « manner as to make the perforations in the warp of 
the cloth, and the needle frame is made to produce the same effect in the 
welt.— Not procceded with. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
3966. J. Baker, Wisheach, * Winnowing, blowing, and screening machines.’ 
—Dated 23rd November, 1879. 

This consists in causing one or other or both of the bevel gears which 
transmit the motion frum tLe fan-shaft to the riddles and screens to slide 
longitudinally on their respective shafts, and to be fixed thereon by 
means of asct screw, either when in or out of gear with each other. Or 
when the bevel gear on the fan-shaft is situate cutside the framing, then | 
it may be made to take off entircly, leaving the fau in either case free to 
work alone. —Not proceeded with. 

3041. E. Toynpee, Lincoln, “ Screens.”— Dated 21st November, 1870. 


’ 





| bearing surfaces, against which the bearinzs on the peg 


The inventor employs an ordinary cylindrical or rectangular screen set | 


at a slight inclination downwards from the 
the phosphate over the screen it is preferred to employ brushes carried by 
a revolving central axis, which is driven continuously, so that the brushes 
are carried around the screen. 
or mure springs, and on its upper side it is struck quickly repeated blows 
with light hammers, the action of which is enhinced by spiral springs, 
and thus a quick vibratory motion is given to the sieve. When the screen 
is being used for screening mineral phosphates this concussive or vibratory 
motiun will cvuse the material to pass through the screen, when without 
such action it would not pass through at all, or only in very small quan- 
tity.—Not proceeded with. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, cc. 
3028. H. Y. D. Scorrand G. R. Reporave, South Kensington, “ Mixing 
concrete.”-—Dated 18th November, 1870. 


feeding end. To distribute | 


The screen on its under side rests on two | 


| 


This relates to a former patent in which a method of preparing silenitic | 


mortar or plaster was described The inventurs now propose, in lieu of 
the mortar mill then described, to employ in certain cases, and espe- 


up 
| ol 


a reservoir for containing the liquiil used for burning. The burne 
holding the lamp wick resembles tue ordiuary burner now used, Lut one 
side of the vertical wick tube is fitted with a spring, the upper end of 
which carries one, two, or more short pointed stud pins, which take into 
and pass through holes corresponding thereto in the side of the wick 
holder, so that the points can enter into or press against the wick and 
hold it in position. On the other side of the spring or sprit gs carrying 
the points the inventor applies a short horizontal arm, by pressing 
the outer end of which the points are withdrawn from the wick tube 
to allow the wick to be intruduced into or withdrawn from or raiced in 
its holder. 

2983. G. H. Smirn, Colchester, *‘ Sewiag machines.”"—Dated loth November, 

1870. 

The inventor employs a combinet hook and circular shuttle case 
capable of receiving an ordinary flat reel or bobbin, which be mounts 
thercin on a central pin or pivet, the recl or bobbn being retained in 
place by the friction of an adjustable spring, which also serves tu apply 
the necessary tension in sewimg. The hook is formed on the edge of the 
circular shuttle case, and in sewing enters the loop formed in the upper 
thread by the needle ; but instead of casting off the loop after passing the 
spoul through it, as by the ordivary circuler revolving hovk, the thread is 
allowed to pass behind the book, the combined houk aud shuttle case furm- 
ing a circular rotary shuttle, with the bobtin or spool contained therein 
bemg thus passed completely throuch the loop. The thresd on the 
bobbin passes out at the side of the rutary shuttle, aud by the passage 
of the latter through the loop a lock stitch is formed by the two 
threads without twisting the louped threal as usual.- Not proceeded with, 
2988. A. CHAMBERLAIN, Birmingham, “* Furniture evstors."—Dated Lith 

November, 1570. 

This consists in making the peg of the castor, that ix the axis on 
which the horns of the castor turn, with twe bear pgs, one of the bear- 
ings being at the top of the peg aud the other near its bottom ; and in 
making the bush of the horns, in which bush the pes turns with seats or 

ork. The pes is 
made of the shape of an inverted cone, with a thange at top and a nearly 
spherical enlargement near its bottom. The underside of the flange awd 
enlargement are made smooth, and the betting surfaces in the bush are 
also turned smooth. Below the enlargement near the botto n of the peg is 
a cylindrical pin, which passes through a hele iu the bottom of the bush 
carrying the horns of the castor, and being riveted at its extreme end 





it retains the horns of the castur on the pes. —Nit procedel woth. 
2089. J. 8. Suyvru, Upper Berkeley-street, ** Tents.”"—Dated Lith Noveuler, 
1870. 
The tent consists of a ground sheet, by preference of water- 


proof fabric, and it may be double and-capable of being inflated to form « 
bed. Its length and width may be such us to accommodate one, two, or 
mere persons. To the feot of this sheet another similar sheet is attached 
to form the roof of the tent ; this suest may be of light waterproof fabric; 
it is arranged to incline upwards towards the howl of the tent, where it 
is connected, with the ground sheet by an upright end pieve of the same 
fabric along the sides of the tent ; the ground shevt and the roof sheet are 
connected by triangular side-pieces, which, when the tent ts erectel, 
stand upright or nearly so. Near the head of the tent the side-pieces can 
be folded back fora distance sufficient to allow the tent t» be freely 
entered. The tent has two posts or uprights, one on either side of the 
head, to keep the roof sheet raised to the required height. The uprights 
are each — 4 in three or other number of lengths, fitting together with 
fishing-rod juints, so that they may be readily portable, and each upright 
has a spike at the lower end to enter the ground through au eyelet in the 
corner of the ground sheet. The upper ends pass through similar eyelets 


in the roof sheet and receive ring caps, to which curds, passing te pins 
driven in the ground, are attached. —Not proceed with 
3002. J. and N. Rueinpec, Well-street, ‘* Penholders.” —-Dated With 


November, 1870. 

The handle is tubular and contains the ink within it; near its lowe 
end is a flexible tube of vulcanised india-rubber, or such like material, 
framing part of the ink reservoir. A stud is adapted to the side of the 
handle on which the finger presses in writing; this stud abuts on the 
flexible part of the ink reservoir, which is collapsed by the pressure, and 
the ink is expelled through a small perforation in the lower end of the 


hollow handle and flows into the pen. When the pressure is removed 
from the stud the ink flows back more or less completely, espev‘ally if 
the instrument be so inclined as to favour the flow.--Not proceeded with. 
3003. J. H. Bass, Featherstone-street, “ Cojfee imechine.”--Dated 16th 


November, 1870. 

The body of the vessel is cylindrical, and within it there is a loosely 
fitting bucket having a handle or stem rising from it through « bole in 
the cover of the pot. By means of the handle the bucket can be worked 
and down within the vessel. The bucket is made in two parts capable 
being separated ; they receive betweeu them the ground coffee or other 
material, of which an infusion is to be made, and they shut tozether 
like a box so as to incloseit. The top and bottom of this box, like the 
bucket, are of wire gauze or other material, which will allow liquid to 
flow freely through, but will retain the ground coffee, tea, or other 
material. The coffee or material to be infused having been placed in the 
lower half of the bucket the upper half is placed over it and secured, 
and a suitable quantity of boiling water is poured into the pot. 

3004. J. Canter, Birmingham, ‘ Scissors.”— Dated 16th Noven'er, 1870 

Instead of connecting the two blades together by means of a pin or 
axis on which the two blwics turn as a common centre, the inventor 


| connects them in the following manner :—In one of the blades at that 


cially when the use of steam power is objectionable, machinery of the | 


fullowing description :—The grinding appuratus cousists of a contrivance 
similar in the general character of its action to the pestle and mortar 
when used for purposes of attrition The pestle, however, we make 
nearly of the same size as the mortar, and cause it to rotate eccentrically 
on a fixed bearing. In some cases the grinding machinery may consist 
of an outer cylinder provided internally with ledges to form buckets. This 
cylinder is made to rotate on friction rollers, and the ledges or buckets will 
carry up the stuff and feed a pair of crushing rollers working within the 
cylinder Asa modification we sometimes use an outer cylinder of iron 
which is made to revulve on its axis This cylinder contains two smaller 
cylinders which rests on it and rotate by friction of contact. A third 
cylinder rests on the first two, and is threaded on to the spindle of the 
enclosing cylinder. The ends of this outer cylinder are closed, and the 
materials to be ground and mixed are introduced through an aperture 
which can be closed at will.—Not proceeded with. 

3039. J. W. Butver, Willesden, “ Applying concrete.”—Datel 21st Novem- 

ber, 1870. 

This consists in the application and use to structures of moulded 
artiticial stone or concrete in the form of hullow blocks of cylindrical or 
other configuration, or of segments thereof. The mvuldiug may be 
effected in wouden or metal moulds, the core being made in segweuts tem- 
a held together whilst the is being lded, and the core 

s withdrawn from the mould in separate parts or segments. When a 
number of moulded concrete cylinders are required to be placed one on 
another, as for example in cofferdams, it is proposed to secure them at 
their points of junction by means of fish-pieces bolted or otherwise held 
in position. A hollow metal shoe made in segments is to be fitted to the 
bottom cylinder to facilitate the sinking of the same into the ground. 








Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 
5019. G. C. Witson, Birmingham, “Cartridge cases..—Doted 18th Novem- 
ber, 1870. 

The body of the case is of the usual form, but on the rear end of the 
case there is a projection or boss in place of the usual head or flange, and 
which projection or boss is produced by reducing the di ter of the 
rear end of the case in order to receive thereon the iron washer or ring 
which is to fourm the head of the cartridge. As will be understwod, this 
washer or ring corresponds in di ter to the head upon which it is to 
be fi The washer or ring is fitted on to the projection or boss, 
which is on the rear end of the cartridge case, in the fullowing manner :— 
The cartridge case, is placed in a die or on a punch, und the projection 
or boss is then expanded, and riveted down upon the washer. At the 
same operation and by the same means the anvil is formed. 

8046. Simm E. F. Prens, Hartford, ‘*Construction of foris.”—Dated 2st 
November, 1870. 

This consists in the formation of fortsor towers made of wrought or 
cast iron ae oom within casings of iron, wood, stone, or other suitable 
mate low the surface of the earth, and causing them to be raised 














and | d, when required, - A hb l or hydraulic power, there 
being air-tubes and ventilators for the admission and escape of air.—- Not 
proceeded with. 


3050. B. F. Jostyn and B. Tomes, New York, U.S., ‘‘ Breech-loaders.”— 
Dated 21st November, 1870. 

The most minent features of this invention consist, First, ina 
sliding breech which carries the hammer, the spring for operating the 
sume, and the latch for retaining and releasing the h ; and § » 
the hammer, which is made to lock and retain the sliding breech, and 
also serves as a medium for liberating the same. 








Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2982. Bf T. Toneue, Wolverhampton, “* Lamps.”—Dated 14th November, 


1870. 
An over head lamp constr acted according to this invention consists of 


part where the joint is formed the inventor makes a longitudinal slot. 
On the inner side of this, or No. 1 blade, is a short stud riveted near the 
base of the slot. The other, or No, 2 blade, is connected with No. | 
blade by means of a pin riveted therein, and passing through the siet 
of No. 1 blade the head of the pin bolding duwn No. 1 blade upon No. 2 
blade. On the inner face of No. 2 blade, and near the piu or screw, is a 
depression or groove, the depression or groove being oblique, making an 
angle of about 30 deg. with a line passing along the middle of the biade. 
In this depression or groove the stud on the inner face of Nv. 1 blade 
engages when the two blades are connected together. 

3006. J. Weicn, Redditch, “* Needle canes.”—Dated 16th Novem!wr, 187%. 

The inventor makes a metal cylinder of the required length, and upen 
at both ends. He closes one end with a metal plate slightly counter- 
sunk, with a hole in the centre to receive one end of « metal roller. He 
then inserts into the cylinder such metal roller, passing one end throngh 
the hole in the metal plate. He then attaches to the protruding end of 
such roller a smail piece of metal, and fixed crossways, and extending 
nearly to the side of the cylinder (called a stop work); against the inside 
of the cylinder he fixes a semicircular spring, with the end turned and 
made tu project through a slit in the cylinder. Wheu the fabric is pulled 
out the stop work revulves, and when the semicircular spring is pressed 
inwards it comes into contact with the stop work and fixes it, and s» 
keeps the ruller stationary and prevents its running back. The inventor 
then forms a box to fit inside the other end of the cylinder, «nd inserts 
a circular spring into such box (similar to a watch spring), the box and 
spring being fixed into the cylinder upwards and attached by a small 
hook that projects and falls into a slit cut in the cylinder at the required 
spot. Inthe centre of the box mentioned is a round hole to admit the 
other end of the roller, to which is attached a small hook which fits inte 
a small eye in the spring. He then attaches a metal lid or cover to the 
spring box.—Not proceeded with. 

3011. W. Tavtor, Great Driffield, “* Sewing machine 
ber, 1870. 

The inventor fixes a pulley or drum on the end of the driving shaft of the 
machine, the hand wheel having a groove corresponding with one on 
the pulley, but on the inside of the arm runs loosely outside of this. Be- 
tween the two grvoves a small disc or loose wheel or ball is placed. 
This disc may be made of metal with a ring of india-rubber stretched 
round it, or it may be made entirely of metal, india-rubber, leather, vu!l- 
canite, or other substance. The grooves in the wheel and driving pulley 
and the awe gue A of the disc or ball may be either smooth or serrated, 
or roughened. e action is such that when the hand wheel is turned 
in the direction to force the disc in between itself and the driving pulley 
the latter will revolve in an opposite direction, but if the wheel be 
turned the reverse way the disc will be lifted a little and the driving 

illey will not revolve. The disc may be prevented from falling out of 

ts place either by forming the wheel of a close pattern or by passing a 

screw or pin through the centre of the disc, the bole in the centre of 

which should be much larger than the pin to allow of its working 

freely. 

3016. B. R. Deacon, Montreal, Canada, “ Coal boxes."—Dated 17th No- 
vember, 1870. 

This relates to coal boxes or safes, and the invention consists in making 
them of an outer shell, an outer bottom, an inclined inver bottom, a re- 
gulation board, a mouth, a door or opening for taking out the cuals, and 
a cover or opening for filling. 

3082. R. Drury, Dover, “ Jewel boxr.”—Date! 19th November, 1870. 

This consists of a case of wood, metal, or other svitable material, the 
interior of which is hollowed out into a cylindrical form. A screw lid or 
plug is inserted at the top, so that when screwed in by means of a key 

rovided for the purpose lid is below the level of the top of the box. 

is lid has a number of perforations in it, each of which is at the same 
distance from the centre and opposite one another. The key is mate in 
the form of three sides of a square, the two ends being at such distance 
my as to fit into any two of the perforativns in the lid, and by turning 
key the lid is unscrewed and 











3." — Dated 17th Novem- 


can be removed.—Not proceeded with, 
3033. H. Tytor, Great Queen-street, London, “‘ Bedstead Jrames.”—Dated 
19th November, 1870. - 
This consists in pivoting, swivelling, or jointing the side, upright, or 
diago rails, struts, or supports to intermediate and transverse 
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upright or diagonal bars, rails, struts, or supports, the transverse bars 
being jointed at or about the centres of their toot, as well as the side 
bars, in such a manner that when or opened out they form a 
frame for ps a sheet, board, seat, table top, or other object, 
according to the purpose for which such article is intended. The sheet, 
board, seat, table top, or other object held thereon or thereto b: 
ins, hooks, claws, or other appliances, either forming part of su 
Tame or attached to it, as found most convenient.—Not proceeded with. 
3034. L. F. Borteau, Dublin, ‘* Fan punkahs.”—Dated 19th November, 1870, 

The inventor takes, say, three lengths of tubes or rods, which can be 
arranged to take to pieces. Two of these tubes or rods meet at their 
upper parts, and are ted by a tran piece, which may be 
telescopic or in separate parts, to enable it to be lengthened or shortened 
to suit the width or length of the article it is intended to cover. This 
transverse or cross piece carries a spindle or rod with pulleys or pinions 
for communicating rotary motion to a horizontal fan or set of blades, all 
of which are adjustable, to suit the area it is intended to — upon, 
The o ite side or end of the cross piece is connected to the other leg, 
and this leg is furnished with a socket for the end of a second spindle to 
work in, so that a hand wheel on it may give motion to the first-named 
spindle, the second spindle being worked by a crank handle or treadle, 
as found most convenient. The inventor prefers that the cross piece 
should have sockets or loops for ye horizontal bars forming a 
frame, upon or to which curtains or ht screens can be attached, so 
that a person can be enclosed within them, these curtains or screens 
being of such a size that they would cover and enclose the article, say, 
a bed, or chair, by which means the flies and other insects would be ex- 
cluded without interfering with the light or the ventilation of the 
same.—Not proceeded with. 

3035. G. M. Feiton, Well-street, London, “Shirt collars.”—Dated 19th 
November, 1870. 

This consists in forming the back portion of the collar band of a 
greater depth than the end portions, either by cutting the band of a 
greater depth at that part or by sewing or securing an additional piece 
on it before or after the collar is made up. This piece is to be iruned 
flat with the other part of the collar and then folded up over the band 

roper. On placing the necktie between the turned up flap and the 
nd proper it will be held securely, and so prevented rising or slipping 
up over the rest of the collar.—Not proceeded with. 
3048. C. H. Sourmatt and J. Buakey, Leeds, “* Making and fnishing boots 
and shoes.”—Dated 2let November, 1870. 

This machine consists of four parts worked by steam or other power. 
In the first machine the inventors screw the soles and heels to the uppers 
or coverings, in the second they rivet or nail them instead of screwin, 
them. In the third they pare, black, and glaze the edge of the sole, an 
in the fourth, pare, black, and glaze the edge uf the heel. 

052. W. Garpner and J. Russe.., Glasgow, “ Shirts.”— Dated 22nd Novem- 
ber, 1870. 

This cunsists in making the usual woollen and union shirts, known as 
Crimean and Garibaldian shirts, and much used for outer wear, or as 
only shirt, or it may be in some cases the usual outer dress shirts, with 
the breast or front and the back body parts between the neck and waist 
double, or of two plies or thicknesses of fabric. This said new or im- 
proved second or additional thickness of the breast and back body parts 
when applied to woollen and union shirts, for the extra covering and pro- 
tecting of the breast and back part of the chest of the wearer, are made 
of woollen ‘or union fabric, either of the same or of the like raaterial as 
the shirt itself, and sewed or otherwise attached to the inside, or it may 
be the outside of the budy of the shirt itself; and when applied to dress 
shirts they are made of woollen or union fabric and attached tothe inside, 
so as to be next the skin. The extra front protecting piece is by prefer- 
ence placed inside in either case and stitched to the one side of the 
breast of the shirt, having the other side loose and buttoned or hooked 
to the breast, bao ge | at the upper part, ing across the central open- 
ing, so as to make all close and comfortable, and yet admit of the shirt 
being easily put off and on in the usual manner. 
betes C. 8. Rove, Stockport, “ Felting hat bodies.”—Dated 22nd November, 

870. 





mu. 

On a suitable frame the inventor mounts two cylinders or rollers, 
which are, by preference, placed parallel to each other and on the same 
horizontal plane, and are made to rotate in the same direction by 
pulleys and straps, friction pulleys, wheels, or any other ordinary and 
suitable means. They are placed at such a distance apart that, when the 
roll of material which is to be felted is placed between them whilst they 
are in motion, they bind or bite it and cause it to rotate, by which a 
gentle but quick felting action is produced. When it is intended to 
operate on a material that requires to be carefully and gently treated, 
the surfaces of the cylinders are made smooth, and they are placed close 
together; on the contrary, when material to be felted requires stronger 
treatment the cylinders are placed further apart, and their surfaces are 
made corrugated or otherwise irregular, thus increasing their “‘ bite or 
bind,” and ee producing more felting actions. The rollers may be 
made of any suitable diameter or of unequal diameters, and they may be 
caused to revolve so that when their surfaces run at the same or at dif- 
ferent velocities.— Not proceeded with. 

3056. A. H. Watkins, Nailsiworth, “ Respirators.”—Dated 22nd November, 
1870. 

This relates to continually supplying fresh or pure air immediately to the 
mouth or nostrils, or both, of the workmen or others employed in such 
positions, and consists in applying and fixing to or in front of the mouth or 
nostrils of each of the said workmen or others, by any suitable means, a 
bag, mask, or covering made of india-rubber, leather, or other suitable 
material, and provided with a valve or valves, so constructed and ar- 
ranged as to open inwards or towards the mouth and nostrils by inspira- 
tion, and to close by expiration; and also with a valve or valves so con- 
structed and arranged as to open outwards from the mouth or nostrils 
by expiration and to close by inspiration. The first mentioned valve or 
valves, being for the inlet or inspiration of air, are placed directly in 
communication with one end of atube or other conductor of suitable 
shape and material, the other end of which terminates in the fresh or 
pure air surroundiag, or without the confined position in which the 
operations are being carried on. The air for inspiration is thus drawn 
entirely from the pure atmosphere, and no apparatus or chemicals of any 
description are required for its filtration or purification.—Not proceeded 
with. 

3061. M. H. Stroxe, T. Barsovr, C. C, Connor, and R. Barsour, New 
fork, U.S., ** Hydrocarbon lighting apparatus.”"—Dated 23rd Novem- 


ber, 1870. 
A vessel is provided containing volatile liquid hydrocarbon, such as 
gasoline, and the liquid runs us required into a retort that is heated by 


tbe products of combustion passing from the top of the lamp chimney 
into a jacket surrounding such retort. From this retort a tube for vapour 
passes away tothe lamp burner, a regulating cock or valve being provided, 
and between the cock and the burner is a descending tube that is provided 
with openings for admitting air. The gasoline vapour issues into this 
tube through deflecting wings that give the same a whirl or spiral move- 
ment to mix the air and vapour, and the gasoline vapours being heavier 
than the air do not escape, but pass down this tube, and thence to the 
burner, the draught of the chimney ending in drawing the vapours to be 
burned into the burner. The burner itself is of any desired character ; 
an Argand ring is preferable. Below the burner air is admitted to the 
frame in only the proper proportion through a perforated casing. The 
top of the glass chimney is received in a spring or yielding ring cap at 
he bottom of the jacket that extends to the evaporating retort. 


8063. W. G. Eavestarr, Great Russell-street, ‘‘ Pianoforte action.”"—Dated 
23rd November, 1870. 

This consists in the mounting of hoppers upon the ends of the stickers, 
irrespective of the manner in which the latter are supported. 

3065. O. D. and E. C. Woopsury, J. J. Sipcey, and H. C. Covert, New 
York, U.S., ‘* Brushes.”—Dated 23rd November, 1870. 

This consists in securing the bunches of bristles in the holes formed in 
the back or stock of the brush tu receive them by means of a wire or 
wires passing spirally or helically around and binding the bristles and 
forming thereon screw threads, which are screwed into the holes in the 
brush back. The bristles are collected in bunches of suitable size to 
when doubled, as usual, in the manufacture of other brushes into the 
holes in the brush back or stock. A wire or wires is or are then 
through the loop formed by the doubling of the bristles and laid around 
the bristles so as to bind them and form screw threads thereon, so that 
when the bunch of bristles is screwed into its hole in the stock the wire 
or wires, by forming corresponding female threadsin the hole, or by fittin 
into similar threads previously made therein, will securely hold the bunc 
of bristles to the stock. The two ends of each wire may either be carried 
around the bristles separately from each other, so as tu juce a double 
thread, or they may be carried around side by side, and it is preferred to 
make the ends of the wire terminate abruptly or otherwise, to shape 
them, so that when the bunch is screwed home in the stock their 
engagement therewith will be iusured upon twist being applied to the 
bunch to unscrew it from the hole, and the bastowenll motion of the 
bunch will be restrained. 
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Class 8,—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, ing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, dc. 


ae: = Herrino, Bow-lane, “‘ Alkalised isinglass.”—Dated 11th November, 
0. 
The inventor takes Russian, Brasilian, or other isinglass, and subjects 





it to the action of an alkali either in a hot or cold state or in a caustic 
or carbonated . Having subjected lass to the action of an 
alkali the ‘lass is reduced to a concen! soluble jelly. The alkali 


is saturated with a slight excess of — acid gas, rendering the 
isinglass preservative.—Not pi with. 
2974. r G. V. Harcourt, Oxford, “ Purifyitg gas.” —Dated 12th November, 


1870. 

The object is the converting of the sulphur contained in coal gas into 
sulphuretted hyd . For this —— a mass of iron turnings or 
wire is thrust into the mouth-piece of the retort after . In this 
position it acquires a temperature of low red , which it communicates 
to the gas oy through it. 

n th 





By this means the bisulphide of carbon 
contained e gas is decomposed, und its sulphur combines with hy- 
drogen, forming sulphuretted hydrogen, which it is comparatively easy 
toremove. The same result may be obtained by conducting the gas at 
any subsequent stage of its course between the retort and the purifiers 
through a tube, or system of tubes, or chambers of A form, heated by 
any convenient method to low redness, and partially filled with suitable 
heat-conducting and surface-preseniing material..—Not proceeded with. 

2975. A. F. pe Hemptinne, Brussels, “ Concentrating sulphuric acid.”— 

Dated 12th November, 1870. 

The object is to substitute lead for platinum or which are now 
used for the construction of the boilers, stills, or alembics employed in 
concentrating sulphuric acid. The sulphuric acid is concentrated to the 
strength of 66 deg. Baume in a leaden alembic or boiler closed all over, 
the walls of which are about one-third of aninch in thickness. In order to 
enable the alembic to resist the pressure of the atmosphere it is tightly 
filled or packed with cubical boxes made of earthenware, which will not 
be attacked by the acid, the boxes having their sides of about 6in. square 
aurface or other suitable dimensions. 

2976. M. Wittrams and J. Lams, Wigan, ‘“‘ Lubricating compounds.”— 
Dated 12th November, 1870. 

This consists of mixtures of 4 , more particularly 
oil, with alkalies or soap, or soap and water, the effect being to neutra- 
lise the acids of the oils or any free acid held by the oils after having 
undergone the process of refining. 

2079, R. Fry, Limerick, ‘* Manure.”—Dated 12th November, 1870. 

This consists in adding to blood or other offal while in fresh condition 
a strong acid, such as phosphoric, nitric, or hydrochloric, but preferabl 
sulphuric acid, in the proportion of 80 Ib. to each ton of blood or offal. 
When the acid has been added to the blood or offal they are well mixed 
by means of an agitator, and after remaining for a period varying from 
twelve totwenty-four hours the liquid which collects at the bottom of the 
combing vessel is drawn off. e coagulum is then broken up and 
dried by exposure to a current of hot or cold air.—Not proceeded with. 
2986. J. Davipson, Tudenham, “ Manufacture of gunpowder.”—Dated 14th 

November, 1870. 

This relates to machinery on which rollers or curved or ental sur- 
faces, armed with projecting bars or points, are employed to crack or 
break up cakes or sticks, made of a gunpowder composition, into cubes, 
so as to produce what is technically called “‘ pebble powder.” 


3020. J. Gattetty and W. Maclivor, Addiewell, N.B., “‘ Treating hydro- 
carbons.”-- Dated 18th November, 1870. 

This consists chiefly in dispensing with the use of sulphuric acid, in 
refining paraffin oils, petroleums, naphtbas, and hydrocarbons generally, 
as also in the treatment of rape oil and other vegetable and animal oils. 
2043. J. HARGREAVES and T. Ropinson, Widnes, ‘ Manufacture of sul- 

phates of soda.” —Dated 21st November, 1870. 

In order to obtain increased effect in the production of sulphates 
from a given yaya d of sulphurous acid gas mixed with air and 
water vapour, the inventors add to every two volumes of sulphurous 
acid gas two volumes of water vapour and air in sufficient quantity 
to furnish one volume of free oxygen. In order to provide an 
increased surface of chloride of sodium or chloride of potassium for the 
action of the mixed sulphurous acid gas air and water vapour thereon 
when in the chambers or vessels, and at the same time leaving free 
passages for the currents of mixed sulphurous acid gas air and water 
vapour, the inventors use the chloride of sodium or chloride of potassium 
in pieces containing each about three-quarters of acubic inch. The 
inventors form the pieces by breaking rock salt or by moistening, press- 
ing, drying, and breaking salt which is in powder or small crystals, or 
use bay salt with crystals of the size mentioned. When chloride of 
potassium has to be prepared the treatment just mentioned for chloride 
of sodium is followed 
3047. J. HarGreaves and T. Rowtnsen, Widnes, ‘‘ Apparatus for manu- 

Sacture of sulphate of soda, &c.”—Dated 21st November, 1870. 

This censists, First, in constructing a series of chambers with gas inlet, 
intermediate, and outlet passuges. Secondly, in constructing a tower 
with bars or gratings to support the mass of chloride of sodium or chloride 
of potassium during conversion into sulphate of soda and sulphate of 
potassa ; and, Thirdly, in constructing chambers or towers with flues or 
passages alongside, around, or within the walls thereof to contain heated 
products of combustion or hot gases as agents for maintaining chloride of 
sodium or chloride of potassium in a heated state during conversion into 
sulphate of soda or sulphate of potassa. 

3057. T. G. Watker, New York, U.S., ‘ Treating peat.”—Dated 22nd 
November, 1870, 

The inventor makes use of a current of superheated steam brought 
directly into contact with the peat or other material to heat the same 
and expel the volatile material. The peat is introduced into a mixer or 
pug mill that is surrounded with a jacket, into which the steam and 
vapours pass from the other portions of the apparatus, so as to warm the 
contents of the pug mill, and at the same time the vapours are condensed 
and the water runs away, and any combustible noxious gases may pass 
into the fire that heats the steam. A boiler and furnace are provided, 
and the steam from the boiler through the fire space in a pipe or 
coil, and acts upon the peat at the bottom of the pug mill to blow the 
same in small pieces, lumps, or in a redu form through a pipe to the 
receiving vessel, and by preference this pipe should also — through the 
fire, in order that the peat vy be additionally heated. e action of the 
superheated steam is to heat the peat and sometimes carbonise the same, 
so that the moisture thereof passes off as soon as it arrives at the receiv- 
ing vessel, and po irculate tk i —_ to the jacket afore- 
said surrounding the pug mill. The peat is delivered by a piston that 
forces the same out of the receiving vessel through a tube or nozzle. The 
pug mill is to be provided with stirrers or a screw, and the peat may be 
delivered therefrom directly by the action of ce ie steam, or else 
it may pass into an intermediate steaming chamber and thence be driven 
by a screw into the tube in which the current of superheated steam is 
directed upon it. The peat or other material may be in such a condition 
that when it is heated in a closed vessel ————— steam or other- 
wise, and allowed to discharge therefrom in a heated state into another 
veasel, the vapours will pass away frum the same, anda piston is employed 
to force the peat out of such vessel. 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries, 
oe, Lowe, Kingston, Canada, ‘‘ Blectro-plating.”—Dated 18th November, 


mw 

To electro-plate iron or steel with gold the inventor employs a voltaic 
battery composed of zinc and copper, and uses a bath of sulphate of 
copper. When the battery is ready the gold solution is prepared in the 
following manner :—He takes one ounce of cyanide of potassium and 
dissulves it in two pints of soft water ; then having fastened a piece of 
gola to the positive pole of the battery anda piece of copper to the 
negative pole of the same, he immerses both poles with the metals 
attached in the solution of cyanide of potassium. In a short time the 
piece of ——— attached to the negative _ of the battery will be found 
coated with gold. The gold solution 1s then ready for use. The in 
nuw takes the object, whether iron or steel, which is to be plated, and 
having first cleaned it with dilute muriatic acid, attaches it to the pole to 
which the piece of r was ea viz., the negative pole 
of the battery. He then pours out the bath of sulphate of copper, and 
substitutes for the same a buth of salt and water. 


Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
2965. J. OuryY, Blois, France, “‘ Water meler.”—Dated 11th November, 1870. 
This consists of a chamber containing a movable partition of india- 
rubber or other analogous material. The water raises and lowers alter- 
nately this partition, the oscillations of which, be 
exterior by means of a rod, are counted in the o: 
versal of the direction of it of the water is 
distribution. A tube provided with two stoppers, and su) 
slides, opens and closes alternately the inlet and outlet holes. 
water enters on one side it presses on the movable partition, which ex- 
laced on the other side. The motion of the partition, b 
ting spring, which, in distending sud- 
o—_ a mings Epee the end ie hag stroke, changes the 
on of the stopper and thus, changin e and egress of 
he liquid, inverts the direction of the : ent of the water in the 
meter. The movable partition)then returns on itself, and so on succes- 
sively.—Not proceeded with, 
2966. E. Bottoy, Warrington, ‘‘ Crucibles.”—Dated 11th November, 1870. 
The inventor divides the interior of the pot or crucible into the se; 
ee  enldtelaee ae centre from 
to bottom, and, instead only one mouth! or opening to the 
he has two, one to each ra + This division ciedi ls ust qu 
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entire, but is provided with a narrow slit or aperture at or near the 
between 


the two chambers, 
chamber, to the 
mouths of the 
and side, and pro- 


bottom, forming a means of comm 

so that the metal can flow from the first, or suppl 

other, or delivery chamber. The inventor makes 
horseshoe shape, with hoods round the top 

vides that for the supply chamber 

furnished with a small gas hole, and that for the delivery chamber wi 

ag ae oe orifice, according to the size and nature of the objects 
le. 


2970. 8. TuppenuaM and A. R. Eyre, Lambeth, “ Glass ornamental work.” 


— Dated 11th November, 1870. 

Twisting is to be effected whilst the glass is in a heated or soft state, 
ani may be accomplished by various ments machinery in 
which a revolving chuck and a stationary h or headstock are com- 

Rods may be twisted either from one end whilst the other is 
eld stationary, or they may be twisted both ends simultaneous] 
in the same or ite the contre portion of the length 


whilst 

of rods is held stationary or not as found desirable. In glass 
rods to be twisted they should Cee er cea tee on 
[fap aye formed them of an angular or curvilinear cross 
so that when twisted these longitudinal ribs or projections will form 
raised spiral fillets of different sections, thereby producing various highly 
ornamental effects; ornamental knobs, bosses, or socket pieces, com! 
either of glass, or metal, may be secured either on to the 
specially propared twisted glasa roda or on to glass rods of any section at 

e time of twisting, by simply passing such knobs or bosses on to the 
heated rods before the twist is put into them. 
2971. T. Brampton, Birmingham, “‘ Portfolios.”—Dated 12th November, 

1870. 


uw 
This relates to portfolios for filing papers. Instead of the 
springs used in these portfolios of ue of steel of uniform width, the 
inventor makes them of strips widest in the middle and tapering 
towaras each end. By this means great equality in the action of the 
several parts of the sp is secured. In order to prevent the 
which ordinarily takes in the hardening and tempering of the 
springs, the inventor makes one or two holes near each end of the q 
and by means of wire through the holes he fixes the ends of the 
spring together during the hardening and tempering process. The in- 
ventor fixes the springs in a stiff flexible fabric. On the two ite 
edges of the fabric, between which the sheet is gri , he fixes a tough 
shaped strip of metal. By this means the action of the gripping edges 
is made very uniform, and the gri action so perfect that a single 
sheet of music or paper is readily held between the gripping edges. In 
order to limit the distance to which the edges of the music or other 
sheets can be inserted into the holder the inventor fixes in the ngs a 
oy ye or near! semi-cylindrical strip of wood or other light substance. 
e flat surface of this strip acts as a stop on the introduction of the 
sheets into the bolder.—Not proceeded with. 
2973. R. R. and F. K. Peary, Manchester, “ Raising and forcing fluids.”— 
This consists of da ae the pl { which works 
consists of a double-a ram pump, the plunger of w! worl 
in a packing placed at about the centre of the length of the cylinder or 
pump rome. f The cylinder or pump barrel is made in two parts, con- 
taining the inlet and outlet passages to the valves; the two <p of the 
cylinder or pump barrel are connected together by a fluid-tight pote. 
As the plunger is moved to{and fro it draws in and discharges the fluid 
from each side through two sets of valves, 


2077. J. Pace, Glasgow, ‘‘ Moulding for casting.”—Dated 12th November, 
1870. 


In making a mould for a cast iron pot a segmental metal pattern is 
employed, which is fixed upon a spindle carried in a bracket , 80 
that it can rotate. The pattern is thickest at one end or in the middle 
of the segment, and is thinned or sharpened at one or both edges, so as 
to cut its way into the sand or mould and so that the thickened 

sleeks or smoothens both the inner surface of the outer or 
mould and the outer surface of the inner part or core. The sand for the 
entire mould (including the core) is rammed into two half boxes, each of 
which boxes has in connection with it its half core part, and, one of these 
half boxes being placed in position, the . -7-— — is turned so 
far round as bay itself in the sand in that half box, after which the 
second half box is placed and fixed in positiun on the moulding plate. 
The segmental pattern is then made to rotate by means of a handle fixed 
on its spindle, and, in forcing a way for itself through, forms all the 
mould surfaces excepting those for the feet and handles, which are 
shaped separately in the ordinary way. The —- spindle is made 
hollow, and the usual blackening powder or black wash is blown down it 
and into the mould whilst the pattern is rotating, so that the mould 
surfaces are formed, sleeked, and finished, all at one operation.—Not pro- 
ceeded with. a 
2978. J. Jacoss, New York, ‘ Penholiders and pens.”— Dated 12th November, 

1870. 


The inventor makes the metallic or barrel part of penholders of two 
concentric tubes, the inner one being of zinc, and the outer one of a 
metal which willform a voltaic couple with zinc. The inner or zinc tube is 
longer than the outer or copper tube, the protruding of the zinc tube 
being balf cut away, and consequently semi-tubular in figure. The outer 
or copper tube has a series of elliptical or other ry perforations in it 
of a size about equal to the area of the portion of the holder gripped by 
the fingers and thumb. The moisture of the skin is sufficient to set up 
a gentle voltaic or electric current which gives steadiness to the hand of 
a nervous person using the penholder. To avoid connecting the pen 
with the holder the heel part is formed much wider than usual, and its 
edges are doubled or folded so as to enable them to clip. 


2984. W. Orv, Portsea, “ Riveting metal plates..—Dated 14th November, 
1870. 

This consists in making the improved rivets of an elongated cross 
section (the shape thereof thing like an elongated or partially 
elongated O), and such rivets will be used instead of the ordinary round 
rivets’ in all such joints of wrought iron or other plating that now re- 
quire to be double or treble riveted, or wherever a high tensile strength 
is required in a riveted joint.—Not with, 

2981. R. Hitt, A. T. Warp, and F. Craus, Middlesbrough, ‘‘ Manufac- 
ture of wire.”—Dated 14th November, 1870. 
is cons’ in or wire by Seeninn oe same in 
a bath of flux heated to the ni tem ture. In bath the 
wire remains until it has acquired the same temperature, and has be- 
come annealed. A portion of the flux will necessarily adhere to the wire 
or other articles forming a coating, which will continue to protect the 
metal from oxidation until it is cold. When cold the coating of flux is 
removed from the annealed articles by means of hot or cold water. The 
inventor prefers to use a flux formed of chloride of calcium, hydrate of 
soda, and silicate of soda. 
2987. J. Somervett, Kendal, ‘‘ Rendering casks water-tight.”—Dated 16th 
November, 1870. 

The inventor proposes to render casks and other vessels air and water- 
tight by means of a coating of gelatine, isinglass, or other glutinous sub- 
stance, insoluble in cold water, and of such a nature as will prevent the 
escape of gas or fixed air.—Not p with. 


2997. J. Laupiess, Burnley, ‘* Preventing overwinding in mines.”—Dated 
16th November, 1870. 

In a convenient situation in the engine house the inventor places a 
pillar or case, containing two vertical serews — together by a pair of 
spur wheels, so that they turn in opposite ions, being driven by 
means of bevel gearing from the crank shaft of the engine. Upon these 
screws work nuts connected to two miniature cages placed visibly in 
front of the pillar or case, and working a graduated scale repre- 
senting in miniature the shaft of the pit or mine. The pitch of the 
screws and the gearing are so that the ascent and descent of 
these miniat P it exactly the ascent and descent of the 
corresponding In the centre of the pillar or case isa mark, 
indicating the = int where the two cages - other, and at or near 

a 








the top is another mark a the bank or mouth of the 
pit. Here or slightly below this point is a trigger, —_ which a 

on the inner side of either miniature cage acts and rings an alarm bell to 
announce the arrival of the cage at the pit’s mouth, and above this are 
two levers ccnnected to a claw, which holds up a weighted rod or lever 


by means of a catch or tooth. Whenever ei of the cages is drawn 
higher than its proper position above the pit’s mouth, and before it 
arrives at the head the finger of the di iniature cage 





ger ponding 

lifts its lever, and withdraws the claw from the catch or tooth, 
the weighted rod or lever to fall, and the latter acts on a slotted 
which shuts off the steam from the , and at the same time applies 
the steam or other brake, and thus the whole machinery to a 
standstill.—Not proceeded with. 
2990. T. Dawson, Bristol, “ Fire-igniter.”—Dated 15th November, 1870. 
pares a metal frame or mould, say of 
build up the fire igniter. 

receive v 


vi pieces 
sremildes ef horizontal side and end pieces. Below the en aged ay 
the inventor lays shavings, Fa fh itable 8, 
ee oy eye form a su’ for 
cinders, over which small coal and chips of 
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facilitate the ignition of the coal and cinder. The whole is then secured 
by the paper or other envelope and by a band.—Not proceeded with. 
2991. J. Brosrox, Great George-street, London, “‘ Meters.”—Dated 15th 


November, 1870. 

This consists in the emp! ent of an Archimedian measuring screw, 
fitted in a cylinder or chamber of known capacity, in combination with 
a* second Archi’ screw and self-act: stop valve, capable of a 
separate and independent action, so that the measuring screw 
cease to revolve any cause, and consequently cease to drive the 
pe rte Sey ee J mechanism, the supply of water or other fluid 

be cut off, thus preventing fraud. The measuring screw may con- 
sist of one or more turns, and is placed with its spindle or axis vertically 
inside a drawn metal tube of known capacity, which it fits accurately, 
but_ without in actual contact wii ibe. This 
tu to, or in itself may form that portion of the supply 
pipe which contains the measuring and stop valve screws. The lowerend 
of the measuring screw spindle turns upon a conical pivot, and carries a 
small which gears into alarge spur wheel contained in a fiuid- 
tight or case attached to the side of the supply pipe, the axis 


of 
the spur wheel driving the usual or other coun mi ‘ot 
proceeded with. 


eg | Lyon, Manchester, “ Measuring quantities.” — Dated 16th. November, 


0. 
This consists in ting a receptacle (to contain the material 
to be weighed) in connection with a scale beam, such le being 
capable of turning completely round in one direction only, for the pur- 
of emptying its contents, and every revolution of such receptacle 
g indicated upon a dial-plate by connecting one of the pivots or 
trunnions of such revolving receptacle with a of indicating wheel- 
work, which thus produces a record of the exact quantity weighed in a 
given period. 
3001. C. M. Ocoonerr, Nijni Novgorod, Russia, *‘ Compressing metals,” — 
Dated 16th November, 1870. 

The inventor effects this object by grouping the moulds or forms into 
which the metal is to be run round a table or disc, and connecting them 
by gits with a runner placed in the centre of the table or disc, which is 
revolved at any d speed to suit the nature of the metal or of the 
casting to be made. The rotation of the table may be produced by asteam 
engine or = or other power, through the medium of suitable wheel 

ing, which may be adjusted or changed to produce the desired varia- 
tions of speed.—Not proceeded with. 
3007. A. Curneit, New Hyde, “ Cleaning and scouring brushes.”—Dated 
17th November, 1870. 

This consists of a hcad and handle similar to those of an ordi floor 
brush or broom. A winger is attached to the back of the hb by a 
suitable which consists of a flat board or surface of wood with a 
handle rigidly attached thereto.— Not proceeded with. 

3009. J. PickerinG, Stockton-on-Tees, “‘ Raising and lowering weights.”— 
Dated 17th November, 1870. 

This relates to improvements upon a patent granted to the sameinventor 
on the 3rd of April, 1867, No. 990. To a fixed support an internal 
toothed wheel is fastened, called the fulcrum wheel. ugh a central 
_- fulcrum wheel the inventor passes a crank pin or eccen- 
tric, w is attached to a driving wheel or crank handle. Upon this 
crank pin or eccentric he fits a toothed pinion wheel, which is made to 
revolve upon this crank pin or eccentric. This pinion wheel has fewer 
teeth than the fulcrum wheel, and the one gears into the other. On one 
side of the pinion wheel is a projection, against either side of which _ 
jection is fitted a sliding =, and at tight angles to these two sliding 
se is another projecting piece, the whole resembling the letter H. 
; e cross-bar of the piece H fits into the groove of the lifting wheel or 

rum. 
= = Dopps, Bedburn, ** Cork cutting knives.” ~Dated 17th November, 


Stahl 





This consists in rate pe | for the two plates of iron, one placed on 
each side of the steel, a single plate of steel welded on to one side of 
iron, and afterwards rolling the same to the proper size for the size of the 
knife or cutter required. 
3013. R. B. Hucues, Bayswater, ‘‘ Rollers.” —Dated 17th November, 1870. 
The improved roller is made of a cast iron cylinder of considerable 
diameter, around the interior of which towards each end of the cylinder 
a rib or fillet is made. These ribs are securely fixed to the cylinder and 
yea as Fe certe ee A — | s 4 J of = ad 
an, wheels support a weight equa or r than that o e 
cylinder. The wheals are about two-thirds the Siceecter of tke exterior 
cylinder, and may either run free on their axles so as to be independert 
of one ancther, and of the weight which they support, or they may be 
fast to the axle. The weight may either be constant by supporting a 
mass of metal on the wheels, or these may — a receptacle, by filling 
which the roller may be loaded to any required degree. 


3015. E. A. Pontirex and J. Barton, Shoe-lane, London, “* Centrifugal 
machines.” —Dated 17th November, 1870. 

The inventors employ « scoop or disc! ag blade partaking of the 
revolving motion of the centrifugal machine, but capable of being 
retarded by the application to it of a brake, where it is carried 
from the central axis, or by other suitable means, to such an 
extent as will cause sufficient difference in the speed of the revo- 
lutions of the revolving cylinder and to cause the scoop to 
travel ruund the circumference of the cylinder, but not sufficient 


Soa ge horizontal sawing frames in such a manner that the 
— the machine may be considerably reduced, and the saw frame 
and driving gear may be raised and lowered simultanecusly; also ada 
ing to deal sawing frames one or more extra feeding rollers, also cove: 
the feeding rollers and clam surfaces of wood cutting machines wi 
india-rubber or other elastic material; adapting to cross cutting 
machines a self-acting stop; also im g an intermittent motion to the 
chains which carry forward the , 80 that the seats may be cut 
and the holes drilled without the assist. of ttendant; also adapt- 
ing to that class of wood cutting machines technically known as copying 
machines, of self-acting rests for supporting the wood while being ope- 
rated on by the cutters; also the vertical adjustment of the bottom cutter 
blocks of moulding and planing machines by means of a cam shaft. He 
also claims adjusting laterally the side cutter spindles of Fem and 
moulding machines, and also the adjustment vertically of the cutter 
blocks on such spindles. 
3033. T. DrumMonD, Bow-street, ‘* Exhibiting advertisem ents.”—Dated 18th 
November, 1870. 

The advertisements are mounted, printed, painted, or otherwise dis- 
played upon a travelling endless sheet or surface mounted upon rollers 
actuated by suitable mechanism in order to impart a continuous or inter- 
mittent movement in a vertical or horizontal direction to the travelling 
endless sheet or surface upon which the advertisements are displayed. 
The rollers upon which the travelling endless sheets or surface are 
mounted may be actuated either by or by weights, springs, or 
other motive power so as to im a slow, continuous, or intermittent 
movement to the endless travelling sheet or surface mounted therevn. 
3036. Ne Lawyer, Norwich, “‘ Printing surfaces.” — Dated 19th November, 

7 


1870. 

Upon a surface of metal, stone, enamel, glass, porcelain, or other 
suitable material, the inventor places a layer of gelatine dissulved in water 
to which has been added a certain quantity of the bich tes of i 
or en either se tely or mixed together. This — is dried 
by hot air and kept perfectly level during such drying; it is then exposed 
under a negative to the uction of light. When the image can be per- 
fectly made out, and the — lights are on the t of turning brown, 
the plate is removed from the light and placed for one hour in a dish of 
cold water, which is c’ three or four times during that period ; it 
is then removed, well w: under a tap, and allowed to dry and harden 
in a temperature of from 80 deg. Fah. to 100 deg. Fah. The plate, after 
a lapse of forty: t hours or more, is then placed upon the carriage of 
an ordinary lithographic press, the bed of which is fitted with a piece of 
soft wood of the size and thickness of the largest lithographic stone the 

will take, the plate being kept in its place by wooden studs which 
drop into holes made in the wood. and which are a trifle lower than the 
plate itself. The inventor then damps the plate with a soft sponge, 
allowing the gelatine to imbibe as much water as ble. He then 
surface dries it with a very fine soft cloth, and pr to roll itin with 
an ordinary ink roller, retransfer ink, and such as is used in ordinary tran- 
fers of plate to stone or stone to stone. When the ink soe to have pro- 
ly permeated all the delicate lights and shades of the image he places 
upon the plate a piece of transfer paper, coated or not coated, according to 
the ultimate effect desired. Upon this he places five or six sheets of fine 
soft paper, foldsdown the tympan, and after adjusting the pressure carries 
it beneath the scraper of the press. The paper is then raised very cure- 
fully from the gelatine surface, and if the print is entirely perfect is ready 
for the next operation, which is as follows:—The picture, cut to the 
exact size and shape it isdesired to be when finished, is dampedby being 
oe between damp blotting paper. In the next place a polished 
thographic stone, warmed to a temperature of about 100 deg. Fah., is 
placed upon the bed of an ordinary lithographic press, accurately adjusted 
and levelled. The before-mentioned damp print is then placed in the 
required position on the stone, on which any writing, lettering, or d 
may have been previously added, either by writing or lettering on the 
stone or by the ordinary mode of transfer. The print being in its proper 
position is then covered with soft r, the pressure adjusted, and the 
stone is passed several times through the press.— Not proceeded with. 
3037. E. Firznenry, Boston, U.S., “Scouring leather.” — Dated 19th 
November, 1870. 

The tool carriers at one end of the carriage are each pivoted upon a 
rod extending transversely through the i The lifter rods of the 
tool carriers are extended through long slots on the rocker plate or bar, 
which is pivoted to the middle of the carriage on a horizontal axis. A 
connecting rod, by which a reci| ting rectilinear motion is communi- 
cated from a crank to the carriage,‘ia fastened to one end of the rocker 
plate. Each lifter rod is provided with a collar, between which and the 
plate is an india-rubber buffer for the plate to strike against in lifting 
the tool carrier. This elastic buffer prevents the vibration and noise 
which occur when an inelasti or shoulder is employed on the lifter 
rod. On the upper part of each lifter rod a male screw is formed to fit 
into a block hinged to an arm, which at its inner end is pivoted to the 
carriage. The pivot pin may be readily removed from the arm, and the 
same tnay be as a lever toturn the nut block around upon the 
screw to adjust the tool carrier vertically. By forming the screw threads 
in the block, instead of using separate nuts outside the block, as hereto- 
fore, the slackening of the rod from the vibration of the hine is 
entirely prevented, and the tool carrier when adjusted cannot be moved 
without first releasing.the pivot pin, as above described. 

3038. J. C. Epwarps and J. Tarr, Manchester, ‘* Washing wool.”—Dated 
21st November, 1870. 

















to produce concussion or injury when the scoop is brought into action. 
The scoop is e of such a form as to conduct the material along its 
plane and to eject it from the machine; a c of material is first 
dried in the machine whilst the scoop is out of action, and previous to 
he hine being emptied the supply of fresh material to the machine 
is shut off and the machine is subsequently emptied by the scoop. When 
the machine is arranged to be emptied by a scoop the machine may be 
ae in the ordinary manner, or it may be horizontally or at an 
angle. 
3018. H. MULHOLLAND, Montreal, Canada, *‘ Horseshoe nails.”—Dated 17th 
November, 1870. 

This consixts in the use of steel with which to manufacture these nails, 
which are formed from bars of the metal by rolls specially adapted for 
the purpose. The inventor forms a groove the other way of the rolls, and 
by frequent passes between the rolls reduces the steel to any desired 
thickness, and as steel is homogeneous the plates can be cut in any or 
every direction. This being the case instead of cutting sections, as when 
iron is used, the inventor makes strips of indefinite length from the steel 
with the heads on both sides of the strips, which are therefore entirely 
unlike the corrugated iron heretofore rolled in the manufacture of ordi- 
nary iron horseshoe nails. 


= > Hipkiss, Birmingham, ‘‘ Hardening pens.” —Dated 18th November, 
87 


Y 

The inventor takes a cylindrical or other shaped box or receptacle in 
which the articles to be heated are placed. is box or receptacle is 
su in and heated by a furnace or other source of heat. One end 
of the box or receptacle is closed, with the exception of a small hole, into 
which hole a gas-pipe opens. er end of the box or rece le is 
open, but when in use the open end may be partly closed by means of a 
cap having an opening in it. The inventor connects the gas-pipe at the 
closed end of the box or receptacle by means of a flexible tube with an 
ordinary gas supply pipe, and thereby conveys carburetted hydrogen or 
illumina‘ gas to the box or receptacle. The steel pens or other steel 
articles to be heated for hardening are placed in the box or ———— 
end, and the box and the articles placed th are 
heated by the furnace in which the box is situated. 
3026. W. Cunnincuam, Dundee, ‘Lubricating apparatus.”—Dated 18th 

November, 1870. 

This consists in jforming.a special reservoir for the lubricant which, 

when in use, is closed arte, comping at abore formed through 
x* which 
e 





tbe inner side to the surface lubricated, in bore a regular 
to ig of the lubricant. The regu- 


by _a spring a 
formed with a collar which prevents i 
portant application of the improved 
usedin machinery for manufacturin; 
the reservoir is formed in the runner ftaclf, and of an annular shape, and 
when the runner revolves upon a hollow bush or stud, which has a le 
through it, one or more holes are bored through the bush for the 
lubricating matter to have access by to the spindle. hen the runner is 
in motion the slight aS vibration gives a corres 
slight movement te the regulator spindle in the lubricator bore, w! 
causes a proportionate supply of the lubricant to issue from the reser- 
voir. The regulator is made a more or less easy fit to bore, 
accordingly as more or less lubricant is required.— Not proceeded with. 
027. R. P. Wirson, Cumberland-terrace, London,“ Testing liquids.” —Dated 


18th November, 1870. 
The inventor = two tubes or receivers of glass or other suitable 
material provided wi 


standard 
liq colour or quality of whi 
with. These tubes or receivers are equal in 
ee ee ee ein ey manipula- 
these tubes and their contents the inventor directs rays 
of it, rays are received on to a suitable reflector, which, if de- 
br may also be mounted on an axis of motion to provide facility for 


3029, A. Ransome, Chelsea, ‘‘ Cutting wood.”—Dated 18th November, 1870. 
The inventor claims constructing and arranging the saw frame and 





is consists in combining an opening machine or picker with one or 

more wool washing machines, in such manner that the wool from the 
opener will be delivered or conveyed directly on to the feeder of or into 
the washing machine. Secondly, in feeding machines for preparin 
fibrous materials by means of a roller and shell made concave and form 
of thin steel plate, and bent to a slight curve at the delivery edge, and in 
combining a cylinder having thin steel plates either plain or with teeth 
or serrations on the edge, arranged with their flat sides in a radial tine 
with a roller, and sbell feed for opening or B any oe J hard waste and 
other fibrous materials. Thirdly, the invention relates to machines for 
mixing and forming fur or other materials for felt hat bodies, and con- 
sists of binati and arrang its described as follows:—The 
machine may be fed by a roller or shell, and the fur and wool or other 
mixed material is operated upon by a series of thin steel ee ed, 

lates, or steel combs, or serrated plates, the teeth or serrations be 
‘ormed on both edges of the plates, so that they may be turned when 
worn or damaged. These combs are secured upon a suitable cylinder, 
with their flat sides in a radial line with the axis of the cylinder. The 
fur or fibre is received into a delivery pipe or channel which is arranged 
to be raised or lowered or moved sideways to spread the fur evenly upon 
the form or shape as required, or a swivel director may be used ina fixed 
pipe or channel. 

060. W. R. Pook, Torquay, “‘ Ventilating sewers.”—Dated 23rd November, 


1870. 

This consists of a square cast iron frame, on the top of which a grate 
is fitted, the frame having a wire basket con charcoal inside 
thereof, the same fitting into a socket or hole at the bottom of the frame. 
Over the basket is an iron bucket for recei road mud, water, and 
other refuse. Fixed vertically in the centre of charcoal basket is a 
small tube with a balaced valve at the end for off overflow 
water from bucket ; the mode of at the frame to the sewer is by 
means of a flange at the bottom of the frame, which fits into the socket 
of a pipe from the sewer. Between the charcoal basket and the frame, 
also between the bucket and the frame, is an annular space for the air to 
pass on its way from the sewer through the charcoal basket and finally.— 
Not proceeded with. 

3062. M. H. Srronc, T. Barsour, C. C. Connor, and R. Barsour, New 
York, U.S., “‘ Gas regulating apparatus.”— Dated 23rd November, 1870. 

The object is to regulate the escaping jet of gasoline vapour in propor- 
tion to the quantity that is being consumed in one or more burners, and 
to entire! the vrifice at the extreme — or downward move- 
ment of a diaphragm when the burners are shut off, or when the vapour 
generator ceases to operate, thereby insuring great safety and adapting 
the apparatus to any number of lights within the ca ity of the parts. 
From the vapour generating retort, or any suitable apparatus, the 
gasoline or hydrocarbon vapour is led to one end of a tube, within which 
is a stem with a valve at each end that is fitted so that it can be moved 
endwise, and at the other end is a nozzle for the vapours to issue through 
atube into which air is admitted in the proper regulated proportion, 
and the air and vapours into a holder made with a dia or 
rising and falling case, this is connected by a lever and rock shaft or 
arm with the moving valve stem ; hence, as the dia) from 
excess of vapours, the conical valve at the end of the stem within the 
jet tube lessens the jet orifice or entirely closes the same; and, on the 
other hand, if the diaphragm falls the jet will be increased in volume by 
the withdrawal of that conical valve, therefore the supply of gasoline 
\apours will be in proportion to the quantity consumed. 
=. >. Bacton, Birmingham, “ Furniture castors.”—Dated 23rd November, 

70. 
This consist in supporting the ball in the apex of the socket on a fiat 
hard polished substance, with or without the means of lubrication, the 
ball being held the centre by an annular ridge applied to or fixed 
within the socket, leaving the ball sufficient freedom to move when work- 
Spero eaten, od et prevent the ball falling out of the socket when 
from the ground. The substance before referred to as fixed at the 
apex of the cup or socket may be of _— agate, or other like 
substance, sufficient in size to —_—— but small enough 
prevent any undue friction, and the ball may be of metal, glass, earthen- 
ware, vegetable ivory, or other suitable material. 
3071. C. M. Joseru, Kennington, “‘ Filters.” —Dated 24th November, 1870. 

This filter consists of a hollow cylinder. One head of this cylinder is 

movable, and the other is stationary, and to each head is connected a 





pipe, upon which is a screw thread for connecting it by means of a union 
to a pipe through which the liquid to filtered is conducted from @ 
force pump. ithin the cylinder is placed a 4 
coil of wire with heads secured to it 

with any suitable fibrous textile 

are tied or bound fast to the heads of th 
the frame, and one end of the aaid Pipe 
conducts the liquid into the frame. e 
leads to a force or other suitable pump, 
with a scries of branch pipes, to whi 
one above d bed is attached. 
cylinder, so that when it becomes c' 
calculated to prevent the free action 
to cleanse it.—Not proceeded with. 


3072. E. Barker, New Bond-street, London, “ Lockets.”—Dated 24th Norem- 
r, 1870. 

This consists in placing and adjusting within the box, case, or locket 
proper several flat or plates. These slides are shaped so as to 
make it thus suitable to ve either a portrait, inscription, monogram, 
coat of arms, crest, or other device. Outside the box, case, of locket 
proper, the inventor provides a handle, by the movement of which he 
causes the slides simultaneously, or in rapid ion, to protrude 
through the of the locket, aud to take up radial tions around 
a centre or centres situated wi the box, case, or locket proper. The 
outer ends or portions of the several slides are hereby expused te view, 
and exhibit around the locket case the portraits or devices placed upun 
them or within the frames of the slides. 


or obstructed by impurities 
the same the liquid can be made 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


CONDITION OF THE DEMAND AT THE MILLS AND FORGES: The new 
orders—Prices: Firm—Pic rron : Increased make—THE MINING 
ENGINEERS AND THE IRON AND STeeL InsTITUTE: Preparations 
to entertain the northern trade—MINING MATTERS: Opposition to 
the Government Mines’ Regulation Bill—THE MISCELLANEOUS 
TRADES: All well todo—THE FAILURES OF Messrs, HARPER AND 
Co.—THE BinMINGHAM TowN CoUNCIL AND THE NEW SEWAGE 
SCHEME. 

THE mills and forges are working very actively this week. There 
are few firms who have much reason to complain of the present 
condition of their order books, taking into account how small has 
been the demand for some months past. Prices are better at the 
second and third-class works, and the first-class establishments 
find no difficulty in securing pretty nearly list rates. It is stated 
with correctness that the demand for best smithing iron, for which 
class South Statfordshire has on old-established reputation, is now 
good; and though the requirements have been affected by the rise 
of other districts, there is still a at number of inquiries for 
Staffordshire brands, ially for home use. The heavy hard- 
ware departments of the Birmingham districts and the Black 
Country generally are using considerable quantities of iron, and 
the tube makers are taking fully the average amount of gas strip, 
and altogether the position of the malleable iron trade is thought 
to be satisfactory. In the pig e there is activity, and the 
number of furnaces in blast is greatly increasing. No difficulty is 
experienced in carrying on these furnaces, b of theabund 
of ore to be obtained from other localities, though, of course, the 
bringing of materials from a distance necessarily brings profits 
down to small proportions. 
* The creditors of Mr. F. Lewis (the Smethwick Iron Co.) met in 
Birmingham in Friday last. The accounts showed total liabilities 
£13,000, and assets £2200. Thus there was enough to pay a divi- 
dend of 3s, in the pound. An offer was made to pay 3s, in a 
month hence; 6d.° six months hence, and another 6d. twelve 
months hence. Ultimately the insolvents consented, in addition 
to the 3s., to pay 1s. in twelve months and another Is, in eighteen 
months, thus making a total dividend of 5s, These terms the 
creditors accepted. e insolvent admitted that he was involved 
to the extent of £8000 or £9000, when, after having been an oil 
and grease merchant for some time, he twelve months ago com- 
menced business as an ironmaster. 

—=Coal is without alteration. 

The mining engineers in and about the Dudley district continue 
their movement with a view to obtain certain alterations in the 
proposed Mines Regulation Act. The hon. sec. of the South 
Staffordshire and Kast Worcestershire — Engineers has for- 
warded to Mr. Pease a copy of Mr. Bruce's bill, with manuscript 
of his in the margin, as to what alterations the Mining Engineers 
desire. This institute had brought before it at its last monthly 
meeting a description of the various objects of interest to mining 
engineers at Wigan, and the Scotch coal-fields, and in South 
Wales, and it was decided that bers should visit the last 
named district in July. 

The Dudley Mining Institute met on Monday, when it was ar- 
ranged that the society should take the advantage of the approach- 
ing visit of the Iron and Steel Institute in August next to invite 
the members of the Northern Mining Institute and of the Cleve- 
land Iron Trade to a return visit. Probably they will endeavour 
to fix that one day during the meeting may be devoted toa mining 
excursion. 

The miscellaneous trades alike of Birmingham and the district 
are all in a fairly active condition, the orders in hand last week 
having increased to some extent by new indents received from 
aon parts of the home market, and from nearly all the export 

ouses, 

Messrs. Harper and Co.'s affairs have not turned out so favour- 
ably as had been generally expected, the total liabilities being over 
£22,000, with only £4000 assets. The statement has caused much 
surprise and dissatisfaction among the creditors, most of whom 
hed teen led by private intimations to expect a favourable liquida- 
tion. 

A meeting of the Birmingham Town Council was held on Tues- 
day, at which the Public Works Committee presented a report 
upon the sewage question. The report occupied an hour and a- 
half in reading. It first set forth the opinions of various authorities 
whom the committee had consulted, and then the recommendations 
of the committee themselves. The latter were, in brief, that the 
only efficient mode of utilising and purifying sewage is by applying 
it to land ina liquid state; that parliamentary powers must be 
obtained for the compulsory paced nome of land, mortgage of such 
land, &c.; that repayment should be extended over seventy-five 
years; that from to 2500 acres of land should be taken on the 
north and west of the Tame for the purification of the sewage; and 
that this land should be let to farmers, market gardeners, and 
others, the council being landlord, and not farmer. From the 
opinions of the authorities consulted by the committee it would 
appear that 6000 acres of land would be required for the utilisation 
oF the sewage of the town, while the expense of works (inclusive 
of compensation to landowners, but exclusive of purchase of land) 

Be £275,333. The council ordered the report to be printed 
and circulated amongst the members, and a special meeting will 
be held on the 20th instant to discuss it. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH PIG IRON TRADE—THE GROWING SCARCITY OF IRON- 
STONE IN SCOTLAND—THE MALLEABLE IRON TRADE—THE 
WAGES QUESTION—ENGINEERING, IRONFOUNDING, AND SHIP- 
BOILDING ON THE CLYDE—THE OPENING OF THE PORTLAND- 
STREET SUSPENSION BRIDGE—KAIU.WAY EXTENSION IN GLAS- 
Gow. 

THE Glasgow pig iron market has fluctuated a little since last 

report, the cy downward ; but it has become firm 

and prices are the same as at this time last week. 
arrants are now ge 57s. 2d. cash, and 57s, 6d. one month, 





No. 1, g.m.b., 57s. 3d.; No. 3, 56s. 9d. 
to the large shipments of pig iron the stores are still 
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heing redaced. The stock of iron in Connal and Co.’s stores at 
the end of May was 390,029 tons, against 392,457 tons last month; 
showing that 2428 tons have been withdrawn during the month. 
There are warrants in circulation for 374,900 tons. 

The exports of pig iron continue very heavy. During the week 
that is past they amounted to 16,103 tons. In the corresponding 
week of last year they were 15,740 tons, so that there is an increase 
this week of 363 tons, The total increase for the present year 
since lst January now amounts to 36,150 tons, 

There isa decrease during the past week in the imports of 
Middlesbrough pig iron into Grangemouth to the extent of 360 tons 
as compared with last year. 

It is rumoured that some of the blast furnaces in Scotland, more 
particularly in Ayrshire, are likely to be blown out shortly, owing 
to a scarcity of ironstone and the present high price of hematite 
ore. Unless some fresh field of ironstone should turn up soon, it 
is clear that the wake cannot be increased in Scotland. 

In the malleable iron trade there is still great briskuess in almost 
all departments. Angle iron is in great demand, and it is said 
that some good specifications for shipbuilders have recently been 
placed at from £8 5s. to £9 per ton. 

The discontent among the ironworkers is not yet allayed, no 
arrangement having as yet been made in respect of the demand 
recently made for an extra allowance of 2d. per ton for turning up 
the ball at the hammer. The agitation is at preseut manifested 
only in the Motberwell district, but the other works are watching 
what turn affairs take there, and there is little doubt that if the 
Motherwell men succeed, the extra 2d. will have to be conceded in 
all the other districts, 

The coal trade is pretty active for the season, and most of the 
pits are going full shifts, while prices have not receded so much as 
usual during the summer months. The shale pits also are fully 
——ae aud the mineral oil manufacturers, both for crude and 
refined, have lately accepted some large contracts at fairly remune- 
rative prices. 

Engineers are all well employed, but the ironfounders are 
scarcely so full of orders as they were a few weeks ago. The Tay 
Bridge and a number of other large railway contracts are certain 
to keep a portion of the iron trade busy for some time. 

During the past month fifteen vessels were launched from the 
various shipbuilding yards on the Clyde, only two of which were 
sailing vessels, whose tonnage, together, amounted to 22), The 
aggregate tonnage of the thirteen steamers amounted to about 
14,000, and the horse-power 2542. Although the vessels launched 
last month do not exceed in t ge those launched in May last 
year, there are this year a considerably greater number of orders on 
hand, 

The Portland-street Suspension Bridge is now open to the public, 
and although the renewal and alterations have cost £5300, and the 
community were put to some inconvenience by the want of the 
bridge for fourteen months, the time and money spent will not 
now be grudged. A really great improvement has eae effected 
in this structure. It may be said to have been entirely renewed, 
with the exception of the towers of solid masonry at each end. 
The roadway of the bridge was originally constructed entirely of 
timber, and had its planking occasionally renewed; but after about 
twenty years’ exposure to the weather the beams and framework 
of the roadway became decayed, and latterly got into such an 
unsafe condition, and oscillated to such an extent, that it was found 
necessary to get the roadway renewed, and arrangements made 
to place it in a more permanently stiffened condition. The chains 
and eyes are now made much stronger, and are suspended 7ft. 
lower than they were formerly. ‘rhe result of letting down the 
chains to that extent is to give greater stability to the bridge by 
relieving the strain upon the towers. The .sides of the road- 
way have been formed of latticed girders, which, besides stiffening 
the roadway and preventing oscillation, serve as the side railings 
of the bridge, and these have been vertically stiffened by light 
malleable iron brackets. The breadth is 16ft; from centre to 
centre of the chains, 416ft. span, with a balustrade of 5ft. 3in. in 
height. The bridge is painted bronze green, and the bosses on 
the railway are gilt, and in every respect the bridge is now what a 
pathway over a large river should “4 combining elegance with 
strength. 

It is said that the Caledonian Railway Company propose 
extending their line from the present terminus at Dalmarnock- 
road toa point near Barrowfield Toll, and to construct there a 
station upon the site of a large cotton mill. The object of this 
extension is to afford accommodation along their system to 
passengers from the east end of the city. 

The formation of the Stobcross Railway has now been com- 
menced, and is making rapid progress. 











TUE CLEVELAND DISTRICT, 
(From our own Correspondent.) 

Tue CLEVELAND IRON TRADE —MASTERS’ RETURNS OF MAKE—THE 
NINE HOURS’ MOVEMENT—SHORT STRIKE AT STOCKTON — SHIP 
LAUNCHES—PRICES. 

Tue iron trade continues in a healthy condition. On Tuesday, at 

the Middlesbrough market, there was a large attendance, and a 

guod deal of business was transacted. Prices were firm. The 

Clevelaud Ir ters’ A iation returns for May show that of 

the total number of 125 blast furnaces only seven are out, 118 

being kept in blast by twenty-eight firms. There are fourteen new 

furnaces in course of construction. The make is shown by the fol- 
lowing statistics :— 








Tons. 
Month ending 8ist May, 1871 .. 164,082 
Month ending 3Ist May, 1870 .. 141,829 
Month cnding 30th April, 1871 155,472 
Increase upon May, 1870 .. 22,258 


Increase upon April, 1871 +. 8,610 

Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending 3lst May, I8S71.. 6. 62 oe oe ee oe = 34,736 
Corresponding month last year 21,279 





EMOFORES 2c fc ce ce oe ce oe 13,457 
Shipments Coastwise of Pia Iron from Port of Middlesbrough. 
Month ending 31st May, 1871 .. «2 «2 «2 «2 of of 22 





Corresponding month last year 14,610 
Increase oe «+ ++ «6 ce cf cf ce ee 7,558 

Makers’ Stocks. 
30th April, 1871 .. a6 ee oe “ee ee we 109,655 
Slst May, 1871 4. oe oe ce ce oe oe ce oe 97,869 
Decrease upon April, 1+71 oe oc ¢6e es Shee 

: Warrant Stores. 
i WN 6c «sc Se: (oe oe, od 4: 9,039 
80th May, 1871 .. «oc oo 08 of ce ce es 7,889 
Decrease .c «se ce cc co ce oe 1,150 


In the finished iron trade all the branches are actively engaged. 
There are numerous tail contracts on band, and the mills are kept 
going fully. Plates and ~— iron are very much in request. 

The struggle respecting the nine hours’ movement is still being 
carried on in the engineering trade at Newcastle-on-Tyne. The 
men at the North-Eastern Railway shops, Gateshead, held a 
meeting on Tuesday night, and resolved that each man in the 
shops should contribute one day’s pay per fortnight. It is stated 
that the men at Messrs. Stephenson’s factory—the largest in 
Newcastle— where the nine hours’ movement has been objected to 
by the masters, but where the men have not struck, intend to 
contribute funds in support of the men on strike. In various 
parts of the North of England the men are organising for contri- 
buting regularly to the men in Newcastle. There is no probability 
at’present, I regret to say, that arbitration will be resorted to 
with a view to settling the matter. f 

On Monday the workmen at Messrs. Blair and Co,’s engine 
works, Stockton, struck, because the firm had not adopted the 





system of weekly pay. During the afternoon Mr. Blair, who had 
been from home, returned; and after a conversation with the men, 
in the course of which a misunderstanding on the part of the men 
was cleared up, the firm agreed to pay the wages weekly, and 
keep four days’ pay in hand. 

There have been several ship launches during the past week. 
Shipbuilding on all the northern rivers is in a particularly brisk 
condition. - 

Engireering is improving. Gemeral work is very plentiful, but 
there are still complaints about the scarcity of bridge work. 

The prices of pig iron are as follows :—Pig iron, No. 1, 51s. ; 
No. 2, 49s. 6d.; No. 3, 47s.; and No. 4, 46s. e prices of manu- 
factured iron are as follows:—Common bars, £6 12s. . to 
£6 15s.; bent or cable iron, £7 2%. 6d. to £7 5s.; best best, 
£8 2s. Gil. to £3 5s.; ship plates, £7 15s. to £7 17s. 6d.; boiler 
ditto, £8 10s. to £8 12s. 6d.; angle iron, £7 to £7 2s. 64.; rails, 
£6 5s. to £6 10s.; light rails for collieries, £6 12s. 6d. to £9 14s.; 
slit nail rods, £6 12s. 6d. to £7; puddled bars, £4 10s. to £4 15s. 
On wagons at works four months’ bill, or cash less 24 per cent. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Iron TRaDE—Reports from the works more satisfactory : 
Operations carried on with vigour: The demand and the capa- 
city of the works: A more buoyant feeliny pervading the iron 
markets : The inquiry continues to expand : Makers and quota- 
tions ; Expectations of a higher list being agreed upon for next 
quarter—THE AMERICAN DEMAND—AVERAGE CLEARANCES—Rws- 
SIAN REQUIREMENTS—FRENCH PROSPECTS—THE HOME TRADE— 
LATEST QUOTATIONS—THE TIN-PLATE TRADE—THE STEAM COAL 
TRADK&— BUSINESS DERANGED— THE COLLIERS’ STRIKE—THE 
HOUSE COAL TRADE—PITS NOW IDLE, AND THE NUMBER OF 
HANDS EMPLOYED. 

THE reports from the iron works are more satisfactory this week, 
the hands being again in regular attendance at their work, and 
operations are being carried on with considerable vigour. Still it 
must not be inferred that the capacity of all the establishments 
in the district is by any means fully tested at present, for at few 
of the works are the men working the full number of turns per 
week, and there are yet some works and portions of works whence 
no sound of industry emanates, and which have been to all intents 
and purposes idle for years past. 

If anything a more buoyant feeling has pervaded the iron 
markets this week than bas been witnessed before since this time 
last year. The inquiry for most descriptions of make continues 
to oy and were it not that manufacturers are so anxious to 
establish a more remuverative rate of quotations, they would 
now find it the easiest possible matter to fill up their books 
with engagements that would keep their a. a going for 
an indefinite period. The difference, however, in the prices 
now obtainiug and those which ruled twelve months ago is 
still too apparent to allow of their entering into transac- 
tions exceeding present requirements, and especially as there is a 
good chance of a higher “list” being agreed upon for the next 
quarter, they are fully justified in the firmness they evince in 
exacting the highest obtainable rates. 

The demand for rails, bars, and materials for bridge building 
continues unusually large on account of the United States and 
other parts of the American Continent, an average of at least 
12,000 to 14,000 tons per week being cleared from the local parts 
to that country alone. Expectations are still buoyant in regard 
to Russian requirements, but it is now very probable that few 
contracts will find their way into this district until it is seen 
what alteration will be made in quotations for the next quarter. 
Average quantities of finished iron are being cleared to the Medi- 
terranean and some of the German Baltic ports. Attention is 
beginning again to be turned to France. 

In the home trade matters are fairly satisfactory. The make of 
steel, which is coming into extensive use as well at home as 
abroad, is increasing ; and reports showing that stocks of pigs are 
still decreasing, the production is likely to be still further ex- 
panded, Quotations are stiffening, and the best brands are from 
1s. 6d. to 2s. Gd. per ton higher than a month ago. Rails vary, 
according to specifications, from £6 5s. to £7 per ton. Bars are 
without change in price. 

There is scarcely anything fresh to notice in the tin-plate trade, 
it being satisfactory to find that the works are in steady employ, 
and makers do not complain of the present state of things. 

The steam coal trade is altogether deranged, the men having, 
since my last report, turned out at the majority of the steam coal 
pits, owing to the disagreement between them and their 
employers in regard to wages. In fact, with but a 
very few exceptions, the only collieries now at work 
are those connected with the ironworks, the ironmasters 
having agreed to restore to their men the 5 per cent. reduction 
which was recently carried out. Upto the expiration of the 
month’s notice given by the colliers at the ordinary steam coal 
collieries, no amicable agreement could be come to between the 
men and the masters; and, consequently, the great majority of 
the former carried out their resolution to strike unless their de- 
mands were acceded to. The colliery proprietors have positively 
refused to grant any advance whatever, and have determined upon 
letting the men take their own course. Ata large mass meeting 
of the colliers held on Saturday last it was resolved that the fire- 
men and enginemen employed at the pits where the turn-out 
was observed should also give a month’s notice, with a 
view to the stopping of the whole machinery, and thereby compel 
the masters to yield to their demands: rather than suffer the 
immense losses that would be incurred by refusal. Both sides, 
however, appear so far equally determined to oppose the other, 
and a prolonged struggle is by many apprehended. One thing is 
certain, whether the struggle be long or short the movement will 
be ap eae | disastrous to the steam coal trade of the district. 

As the result of the strike, the traftic in the local railways has 
already rapidly decreased, and a large number of the railway ser- 
vants will have to be dismissed or reduced to half pay. Notice to 
that effect has a been issued by the Taff Vale Company. 

The house coal trade shows no change so far eitherin the supply 
or the demand, but it is quite uncertain whether the men in ‘this 
branch will continue to work or not. 

The names of the collieries now idle, and the number of men 
and boys belonging to each, are as follows :—Powell’s Duffryn, 
3643 ; Nixon, Taylor, and Cory (Navigation and Deep Duffryn), 
1112; Lletty Shenkin Coal Company, 356 ; Evan Lewis (Cumbach), 
493; Bwllfa Colliery Company, 494; Mordecai Jones (Nantmelyn), 
450; Gudly’s Iron Company, 612; Cromammen Coal Company, 
380; D. Davis and Son (Abercromby, Blaengwawe, and Ferndale), 
1538 ; Glamorgan Coal Company (Liwynypia), 170; Ocean Steam 
Coal Company, 1191; Marquis of Bute (Cromgaebrou), 320; Dun- 
raven Coal Company, 420; Insole and Son (Abergorki), 588 ; Cory 
Bros, (Pentre), 241 ; Bodringalt Colliery Company, 123; making a 
total of 12,132 men and boys on strike. The quantity of coal 
raised at the collieries mentioned per annum is over 2,500,000 tons, 
equal to about 50,000 tons per week, and these figures very clearly 
show the immense loss that is being suffered in the district. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

THE PRESTON TOWN COUNCIL AND A WATERWORKS CONTRACTOR— 
NortH oF ENGLAND Mrinine@ INsTITUTE—A MONSTER CASTING 
FOR Russia —-TrRaMways AT LEEDS — SCARBOROUGH AND 
WuHitTBy RAILWAY—PRESTON RAILWAY STATION— LEEDS NEW 
BRIDGE—STATE OF TRADE IN SOUTH YORKSHIRE—STATE OF 
TRADE AT LEEDS AND DISTRICT—RAILS IN CLEVELAND. 

On Tuesday the Preston town council held a special meeting to 

consider the advisability of entering on and taking possession'of the 





waterworks now being made at Chipping and Bowland-with-Lea- 
gram by Mr. Carlisle, the contractor, on the ground that Mr. 
Carlisle had not advanced with the work so as to have it com- 
pleted within the time specified by the contract. The council 
decided, however, that the matter should stand over for a month. 

A meeting of the North of England Mining Institute was held 
on Saturday at Newcastle. It gory the report presented 
of the proceedings of the council that it had agreed to offer the 
free use of the Wood Memorial Hall and the library to the new 
College of Physical Science. Messrs. Bambridge and Carrington 
reported that since the reading of Mr. Bawbridge’s paper on the 
wire tramway system it had been extended to various places, and 
that several improvements in the details had been made. . 

A casting, weighing forty-five tons, recently left the Union 
Foundry, in Manchester-road, Bradford, for Russia. _ , 

A commencement has been made with the works involved in 
the construction of the tramways about to be laid down in the 
principal thoroughfares in The tramway from the bottom 
of Park-row to Headingley is to be laid down first, and ground was 
broken on Monday on that portion of the route which crosses 
Woodhouse Moor. . ? 

The promoters of the Scarborough and Whitby Railway have 
resolved to press on its completion as rapid as possible. On 
Tuesday the contractor, the engineer, and several other gentle- 
men went over the proposed route. . 

It is stated that the directors of the Lancashire and Yorkshire 
and the London and North-Western Railway Companiea have 
agreed upon plans for rebuilding Preston railway station. 

Messrs. Butler and Pitts, of Stanningley, are making some 
heavy ironwork for the new Leeds bridge. _ aan 

A ‘good business continues to be done in South Yorkshire in 
rails, plates, and general foun material. The coal trade is 
quieter than hitherto. To Hull and Grimsby, however, a good 
trade is being done for merchant steamers, and also for shipment 
to the North of Europe. There is a good dewand for coke. 

The Leeds Chamber of C ce reports as follows as to the 
iron, hine, and engi tool trades of that town and district : 
—“ The ironmasters conti very busy, and are likely to be so 
for some time. There is also a better demand for machinery, and 
the makers are fairly employed. The tool trade continues to im- 
prove, and is now better than it has been for some years. The 
ocomotive makers are all well employed. Engines and ploughs 
for agricultural purposes are being largely made.” , 

The demand for rails on American account continues good in the 
Cleveland district. 














PRICES CURRENT OF METALS AND OILS. 



























1871. | 1871. 
j4 ad £84, sd £8 4. 
Copper — British — cake 2.8 00 
Per ton ..ccecceeeee | 7110 0. 72 0 0) — Kee we ceseseevereeee 0..15 0 0 
Best Selected (7310 0.74 © OF 0..0 0 0 
Sheet... . 74 0 0..77 0 0 0..325 10 0 
Bottoms ..........+. | 79 0.000 0..128 10 6 
Australian, perton .. (72 0 0..75 0 0 0.. 00 0 
Spanish Cake ........ 0.0 0..0 0 0 0.. 00 0 
Chili Bars ....... .. 6415 0..66 0 0 0... 00 06 
Do. refined ingot .. 70 0 9..72 0 0 
Yellow Metal, per Ib... 0 0 64.. 0 073 0..26 0 : 
Tron, pig in ton | 217 Od. cash. 0..0 0 4 
Bar, Weich,inLondon | 7 5 0..710 0 0..31 0 : 
Wales. 612 6..615 0 0 0..0 0 A 
Staffurdshire| 715 0..8 5 0 7 0..017 3 
Rail, in Wales ...... 615 0..7 0 0 5 0..018 ; 
Sheets, single in Lond.| 9 5 0..10 5 0 0 0..0 0 
Hoops, first quality ..| 815 0..9 5 0 0 0..0 00 
Nailrods .......+000+ 10 0. 715 0 00.000 
Swedish ............, 915 0..10 © 0 0 0..0 0 0 
Lead, Pig, Foreign pr.tun. 17 17 6..18 0 0 © 0..33 10 > 
English, W.B, .... ./1915 0..20 0 0 0 0..32 0 ° 
Other brands .. ...... 0.. 810 © 0 0..29 0 ; 
Sheet, milled . 5 0..19 0 0 00.00 4 
Shot, patent . 0..21 0 0 0 0..0 0 z 
Red or minium 0.000 0 0..0 0 
White, dry 6 0.26 0 0 215 ¥..0 0 4 
ground in oil 0..0 0 0 10 0..0 0 ° 
Litharge, W.B. ...... | 0.000 #210 0..0 0 z 
Quicksilver, per bot ..../10 0 0..0 0 0 0 0-48 0 . 
Spelter, Silesian, per ton | 1715 0..15 0 0 Hv 0.0 0 ° 
English V&S ...... {18 © v.. 0 0 0 Lard..... - & 0 0..62 0 
Zinc , ditty sheet........ (23.10 0..:4 O O Tallow .....csceeceeeee 36 0 0.0 0 
1871, 1870, | 187I. | 1870 
£6 @s £ & Per load— omienion x the a2 5 
18 0/|121013 0. Yel. pine, per oe 
415) 3 415 Canada, is ity 18 0 19 16) 18 o19 0 
5 5)405 0) do. .. 13 514 0/123 013 0 
0 0| © 6 O O| Archangel, yellow.. 12101419 11 012 0 
6 5| 515 6 5 | St. Petersburg, ye 13 013 0 1L “12 0 
0 430) 316 5 O| Finland .......... 710 819 610 8 0 
0 410| 45 5 5/| Memel............ 0000 7494 
© 0] © O O O/| Gothenburg, yel .. 8101010 8 0 810 
610}/4 5 65 whie 819 910 0 OU’ 
7 4 0| 3 5S 4 5|Gefle,yellow...... 10101210 9 01910 
310| 2 5 #15) Soderhamn........ 8 10 12 vo} & 0 910 
seeee 35 310/ 215 3 2 beg eg yer 
Swedish ..........2 5 210) 3 0 833i) 120ft. by by Sb 10 01210, 10 012310 
Masts, Queb. rd. pine 4 0 6 10/| 310 519 in. yellow .... 
yL pine 4 0 610) 310 530 Deck plank, a 00000000 
rd.pineOQ 0 0 0} 0 uv O UV) per 40f din .. | 
Lathwood, Dantz fm. 3 0 5 0/ 4 0 519 Staves. per standard M. 
St Peter’s5 5 515| 5 5 6 5 Quebecpipe ...... 75 07710 65 0 6719 
Deals, per C., 12ft. by 3ft. 9in. puncheon.. 23 024 0 18 019 0 
Quebec, wht. spruce 12 10 18 0/12 017 © Baltic, crown .. 165 0 17501400150 0 
3 John, whtspruce 13101419 121915 0 ipe ° 





SouTH KENSINGTON MusEuM.—Whitsun week free. Visitors 
during the week ending June 3rd, 1871 :—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 24,698; 
National Portraits and other galleries, 3346; on Wednesday, 
Thursday, and Friday, free, from 10 a.m. till 6 p.m., Museum, 
4639 ; National Portraits and other galleries, 676 ; total, 33,359 ; 
average of corresponding week in former years, 25,539, Total 
from the opening of the Museum, 10,496,249. 


Gas In Ceyton.—Another town in our Eastern possessions will 
soon be added to the number of those which already enjoy the 
benefit of being lighted by gas. The gas-works of the Colombo 
(Ceylon) Gas and Water Company, we understand, are so far ad- 
vanced that it is expected gas will be delivered by the end of 
August next. Considerable difficulties have been encountered in 
laying the foundations of the buildings, and especially of the gas- 
holder, the site selected for the works being, unfortunately, a plot 
of marshy land. All the difficulties, however, have been overcome, 
and now the works above ground are progressing at a rapid rate. 
It is interesting to read that native Cingalese mechanics and pipe- 
layers, specially trained by an English foreman, are doing their 
work well; and that great ene has been displayed by both 
engineer and contractor is proved by the fact that the ground was 
first broken only on the 9th of January last, and the first portion 
of the plant arrived out no earlier than the 4th of February. 
Undertakings such as this and the railway, which has proved such 
a success in Ceylon, probably do more to strengthen our power 
over the native population than any display of military force we 
may make.—Journal of Gas Lighting. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The ordinary monthly meeting was held as usual at the 
City Terminus Hotel on Saturday, the 3rd inst., Mr. James 
Irvine in the chair. The election of Mr. Jacob Rees, principal 
draughtsman for Messrs. Shand and Mason, and the nomination 
of Mr. George Potter, foreman of boiler makers for Messrs. Stewart 
and Co., of Millwall, as ordinary members, constituted the 
first incidents of the sitting. A renewed discussion on the ‘* Patent 
Laws,” incited by the excellent paper of Mr. Wise, read at a former 
meeting, followed. It was well sustained by Messrs. Walker, 
Nicholson, Gibbon, Marchant, Vinicombe, Stabler, and others. 
All the speakers, however, agreed as to the absolute necessity of 
retaining the law of patents in an amended and simplified form. 
A letter of apology from Mr. J. Newton (president) for non-atten- 
dance at the meeting was the chairman, and it contained 
also the announcement of his election as an associate of the Insti- 
tution of Civil Engineers. 
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BRITISH AMMUNITION —ITS CONSTRUCTION 
AND USE. 
No, IX, 


Tue discussion of mitrailleurs and their ammunition 
leads almost imperceptibly into that of small-arms; thus 
in our last article we touched not only on the Henry 
bullet, but also on that of the Snider, needle, and Chasse- 

Ot rifles. Our service ammunition, as well as that adopted 

y many continental Governments, is well known to most 
of the readers of Tuz Encineer. Perhaps a brief com- 
parison of the relative powers of the more important types 
may be sufficient to give a fair idea of the probable effect 
of our infantry fire, and so to perfect the review of 
“ British Ammunition” supplied for service in the field. 

Besides the general adoption of breech-loading rifles, 
there may be observed a growing preference for small bores 
and comparatively light bullets fired with flat trajec- 
tories, Thus, accompanying the very obvious advantages 
of speed and facility in loading and firing, has come in, 
generally speaking, that of a greater degree of indepen- 
dence of exact conditions of wind and range. Even the 
needle rifle—the patriarch of the breech-loading system, 
which has fought its last campaign at a manifest disadvan- 
‘ge in velocity and trajectory—does not fire a bullet the 
full diameter of its bore, but a smaller one, which takes 
the rifling through the medium of a papier mdché sabot, 
which is forced into the ve at the same time that it is 
set hard home on the bullet. 'We—as we have observed— 
have selected a bore of ‘45in. in preference to one of 
*577in., while the French in their Chassep6t have one of 
only °44in., and the diameters of Brown Bess and the 
Minie, *753in. and ‘702in. respectively, are almost for- 
gotten. 

Our own army, it is to be presumed, would at the pre- 
sent moment take the field with the Snider converted 
Enfield; in the course of a year or two, however, we 
may trust it would be with a first-class small bore, and 
those who have had much experience with the Martini- 
Henry appear generally to hope that that rifle, whose ex- 
— is so well established, may be displaced by no 
other. 

With regard to the ammunition, Fig. 1 represents a 
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longitudinal section of the pattern of the Boxer ammuni 
tion for Snider rifles, known in the service as “ Mark 
VIII.” The elevation is that of the preceding pattern, 
Mark VII. Fig. 2 shows the Boxer-Henry ammunition 


for short - chambered Mar- 
tini-Henry rifles. The cases 
of both these are constructed 
on the Boxer principle, ze., 
with solid base disc, loose 
fitting coil case, and flat an- 
vil, with shoulders insuring 
safety against its accidental 
advance into the cap. 

The bullet for the Snider 
enters the grooves by expan- 
sion and setting up; the 
Henry bullet by slight ex- 
pansion and setting up, or it 
may be said, to some extent, 
by the diameter of the bullet 
pw, Breage than that of 
the bore; for both being 
brought to the same size 
nominally, limits of error 
will cause the bullet to be 
larger than the bore as often 
as smaller, and this without 
considering either the paper 
or wax round the Valet, 
which must count for some- 


ing. 

It is well to call attention Ss 
to the small amount of ex- — 
pansion that takes place generally in breech-loaders, because 
— connected with this lie the difficulties that have 
been felt—more frequently than understood—in obtaining 
good shooting with breech-loading rifles, especially those 
with metallic cartridges. 

It may well be supposed that the action of a charge, 
tightly pressed down between the base of a bullet and the 
bottom of a barrel, is much more immediate and sudden 
than that of powder, which is, as it were, cushioned in a 
loose-fitting expanding case, with considerable space round 
it; thus, in the former case, the bullet is well set up before 
its inertia is overcome, whjle in the latter it receives a 
more ual pressure on it. Mr. Henry, in fact, asserts 
that he found that if a barrel only an inch or two long 
were employed, the bullet failed to take the rifling. It is 
not, therefore, re = yRy for this among other reasons, 
that Mr, Snider failed to get good shooting with the ser- 


Fig. 2. 
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vice bullet of ‘55 in. diameter from the *577 
first converted. 

The wax lubrication applied round the sides and in the 
cannelures of the Boxer bullet, and on the paper and in a 
cupped wad at the base of the Henry bullet, has proved 
very satisfactory; perhaps it may be said to meet the 
requirements of hot climates better than those of cold ones, 
where the wax becomes brittle, although it generally does 
its work well. 

The shooting of the Henry bullet is admirable, but it is 
only justice to Mr. Whitworth to remind our readers that 
he, many years before there appeared any great likelihood 
of its adoption, advocated a bullet and twist nearly iden- 
tical with that now generally acknowledged to be the best. 

The hollow bullet of the Boxer ammunition shoots 
accurately, but is far too much affected by the resistance of 
the air and by wind. Thus at 500 yards it is not un- 
commonly carried 12ft. from the point on the target that 
it would otherwise strike. The Henry bullet under the 
same circumstances would only be carried about half the 
distance. 

The Boxer bullet laboured under very great disadvan- 
tages: the long rifle, with its twist of 1 in 6ft, 6in., re- 
quired a bullet of different proportions from that which 
best suited the short rifle, with its spiral of 1 in4ft. The 
Lancaster artillery and cavalry carbines rather tended to 
complicate the question further, and it was only possible 
to secure the bullet, which seemed to be the best “com- 
promise,” and this appears to have been done. Thus 
while, it may be said that bullets with the weight rather 
forward best suit the slow twist (for example Mark VII. 
and VIII.), a longer, better balanced ball, (Mark II.) 
gave far the best results in the short rifles. Altogether a 
modified form of the bullet with the saw-shaped cannelures, 
employed in Mark III. and IV. pattern ammunition, 
appears to be the one that is likely to be preferred for 
general service. The shooting of the British army with 
the Snider has been generally very good indeed, and the 
faults in the ammunition appear to be those which un- 
avoidably belong to a large bore and breech-loading cart- 
ridge of limited weight with a strong case. 

Figs. 3 and 4 will serve to remind the reader of the 
ammunition of the Chassepdt and needle rifles, a further 
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description of which will be found in Tue Encineer of 
25th October, 1867, and 20th July, 1866 respectively. 

The respective powers of the ballets of the Chassepdt, 
needle, Snider, and Martini-Henry rifles were tested in the 
Royal Laboratory, Woolwich, about the commencement of 
the present year, when it appeared that the trajectories of 
the Henry and Chassep6t bullets differed but little, while 
those of the Snider and needle were “ nowhere;” indeed 
the needle rifle bullet exhibited faults that suggested the 
doubt whether it was a fair representative of its class, 
The papier mdché sabot, which takes the rifling, is an 
ingenious device for firing a ball of decreased diameter, 
but it may require experience to carry it out well. 

The initial velocities of the Chassepdt, Martini-Henry, 
Snider, and needle are 1391, 1334, 1262, and 991 respec- 
tively. At 350 yards the Martini-Henry rifle bullet over- 
takes that of the Chassepét, and the superiority once esta- 
blished of course increases with the range. 

Fig. 5 represents in section and elevation a peculiar cart- 
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ridge which has been served out to guards of convict 
prisons, termed the “buck shot cartridge.” In place of a 





bullet is introduced, mouth down, a paper bag containing 
sixteen buck shot (220 to the pound), packed in plaster of 
Paris. The powder charge (2} drachms) is pressed into a 
pellet hollowed at both ends for more immediate ignition 
throughout. The form of anvil and the paper pellet are 
modified also to shorten the cartridge, the length of the 
bag of buck-shot exceeding that of a bullet. This ammu- 
nition is constructed with a view to wounding men with as 
little risk of killing them as is possible. It has been 
—, recommended for issue in cases of riot, and, 

though this —— has not been actually carried out, 
there seems much to support it. The effect of the buck- 
shot—being probably limited to about 150 yards at most— 
would be confined to the locality of the disturbance, and 
the life of individuals half a mile away would not be 
endangered. Again, as concerns the rioters themselves, a 
very wholesome punishment might be administered at 
about 100 yards with comparatively little risk of life being 
sacrificed, although blood might be drawn, cries elicited, 
and very great moral effect produced. Lastly, should de- 
termined rioters press the troops hard, and really endanger 
their lives, the effect of the buck-shot delivered close 
would be much greater than that of bullets, 

Before leaving the subject of the flight of bullets, the 
question may naturally arise of how far, in actual warfare, 
men prove themselves worthy of their arms. Statistics 
have been given to show that the ammunition fired away 
in certain wars has been out of all proportion to the results 
produced. For example, that it has takeu about an ave- 
rage man’s own weight in bullets to produce a hit on an 
enemy, and the like; while nearly every war has exhibited 
the spectacle of individuals running the gauntlet of a very 
severe fire and escaping unscathed. Admitting that all 
this may be true, it proves that great quantities of ammu- 
nition are wasted, but by no means that it is never so used 
that its efficiency is not greatly augmented by accuracy. 
The results of the annual shooting of the British army 
proves at all events that our infantry can make admirable 
practice in cold blood; and though at the commencement 
of a war excitement would probably cause much unsteadi- 
ness, there might be expected to be a certain percentage of 
men who would deliver their fire well and coolly, and day 
by day that percentage would increase. There seems no 
reason why skill with our rifles in these days should not 
tell in our favour as much as skill with long bows at 
Cressy and Agincourt. The Germans appear to have fired 
with great coolness generally throughout the last war, and 
our own men have furnished examples of the same delibe- 
ration. Probably few better instances could be quoted 
than the skirmishing of the Rifle Brigade in the open 
ground in the front of the Redan in the siege of Sebastopol, 
on June 18tb, 1855—an advance, such as never ought to 
have been attempted, against men behind earthworks, and 
in the teeth of a very heavy fire of grape and case, was 
executed with great skill =e | coolness. An individual in- 
stance may serve to illustrate the nature of the task. An 
officer of the 7th Regiment, who had been shot through both 
legs, relates that as he crawled back across the open ground, 
he passed through the riflemen covering the storming 
party. The moment was one of intense excitement. The 
attack was failing. As he looked round he saw the leader, 
General Yea, still trying desperately to hold a few men 
together at the abattis, and as he looked he saw him swing 
round and drop. Close to him was a sergeant conspicuous 
from his gigantic height, and from ihe vigorous efforts he 
was making to clear away the abattis with an axe; he was 
also shot down. The wounded officer crawled on, and just 
as his attention was attracted by a rifleman whom he 
passed bleeding to death and at the last gasp, another, 
who was in the act of loading, spoke to him, and after ex- 
pressing a hope that he was not hit hard, pointed to a 
Russian officer who was exposing himself on the salient 
of the Redan and directing the Russian infantry where 
to fire. The rifleman capped, aimed deliberately, and 
fired, and the Russian officer fell. Whether his own or 
another bullet may have effected this, the fact remains 
the same, that both English and Russians were aiming at 
individuals with remakable coolness at a most critical 
moment, and when exposed to great danger, so that on all 
sides the leaders were shot down. 

No one who has seen rifle fire thus used will doubt the 
value of good training and accurate arms, always providing 
that individual prowess and skill is not expected to effect 
those results which can only be achieved by generalship. 

We have practically completed our review of our ammu- 
nition for field service, and although we may have more to 
add in a supplementa! way, we may sum up by observing 
that the general characteristics throughout are completeness 
of design and execution on a small scale, but at the present 
time an incompleteness of supply that is greatly to be 
regretted. 

England has invented both shrapnel and segment; she 
has by exhaustive experiments at Woolwich and Shoe- 
buryness, at Dartmoor and Aldershot, determined their 
powers. Committees have repeatedly laid down that seg- 
ment shells are useless unless opened within about twenty 
or, at the outside, thirty-five yards of the object, and that 
they must be burst by percussion. Further, a percussion 
fuze has been designed which acts admirably, and might 
be carried in a filled shell; yet at this moment the 
40-pounder equipment stands with time fuzes alone even 
for its segment and such as only provide for bursting 
the shell at about seventy yards from the object. 

Again, England, if she has not invented war rockets, 
has undoubtedly introduced them into European warfare. 
They have great powers, and she has paid large sums of 
money to obtain one with a peculiarly scientific principle 
of motion; yet at this moment in her service equipments 
she issues this rocket, with provision for firing it only in a 
feeble way, without any means of giving true elevation or 
aim, and, worse than all, without any incendiary power at 
long ranges. 

She has adopted in the Snider an admirable system of 
cunventon, one, it is —, an per mergers a ag —_- 
curved trajectory, and a flight greatly affected by wind, 
wbemed die sh as gave her breathing time to make 
ull trial of breech-loading systems, in order to select one 
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after a thorough experimental test; yet, having thus 
arrived at an admirable arm, she hesitates to adopt it 
because the time given to the trial has enabled fresh rifles 
to appear in the field. In short, England at this moment 
is on the point of having a very complete and scientific 
equipment. It is only to be hoped this state may not 
prove a chronic one. That nation is in a sad case who, 
when a war suddenly commences, finds herself on the point 
of having a very complete equipment. 








NOTES ON LIME, MORTAR, AND CEMENT. 

A vamputet has been published at Allahabad, by Mr. 
William Sanderson, C.E., executive engineer, irrigation 
branch of the Public Works Department, upon the subject 
of cement and mortar, with speciai reference to their use 
in the works under construction by the Department, The 
subject, especially that part of it which has reference to 
the natural cement stones, is of importance to engineers in 
India, and we therefore make the following extract from 
Mr. Sanderson’s little work :— 

It is admitted by the engineers of the irrigation branch of the 
Public Works Department that the best hydraulic mortars and 
cement are desiderata for the masonry of all irrigation works, 
especially the Ganges Canal. For heavy masonry works of all 
classes it would be of great advantage to be enabled to use hy- 
draulic cement in some proportion with ordinary mortar. ; 

Regarding this important subject of materials for mortars, it 
may be observed that in the remains of ancient works, both in the 
east and west, it has been well ascertained that the best mortars 
were prepared by the admixture of lime with pounded brick or 
tile ; yet in this country there are examples of the carelessness of 
observation of English engineers on the Great Indian Peninsula 
Railway and other works. The specifications of the Great Indian 
Peninsula Railway were for mortar one part lime and one part 
sand. Near the Western Ghauts it is possible that good mortar 
may have been made, because the sands are from the denudation 
of trap rocks; but as the work progressed further inland the 
sands procurable were inert. The result of neglect in drawing up 
the specifications was the necessity for reconstruction at a cost of 
a million sterling. There can be no doubt that the failure of the 
masonry works arose in a great measure from weak mortar. For- 
tunately, in some districts distant from Bombay, the kunkur from 
which lime was made contained the — ingredients for good 
mortar, the geological formation being different. In the Toomb- 
gee and Talikot lands of the Sholapoor district there are extensive 
argillaceous deposits from which combinations with carbonate of 
lime would form good kunkur. There are also fields of dolo- 
mite, granitic rocks, and other formations, from which the sands 
of the several nullahs are deriv: e works on the south- 
eastern extension of the Great Indian Peninsula Railway beyond 
Sholapoor are superior to other works on that railway, in conse- 
quence of the natural store of suitable material for the best kinds 
of mortar. The inattention to the provision of suitable ingredients 
for good mortar at home arises, in a great measure, from the 
absence of any inducement to inquire into the subject, it being 
customary to specify a particular quality of lime and other mate- 
rials from known localities, the business of preparing lime having 
become a separate branch of trade ; and so strong is habit that the 
form of specification suited to English works is copied for works of 
distant countries. In India the clearest specifications for mortar 
are drawn up by engineers whose acquirements and practice are 
wholly Indian ; but so strong is habit, that engineers of home 
training and Indian practice have been known to send to England 
for Portland and poe hydraulic cements, with vast quantities of 
material at hand, or procurable within a practicable distance in 
India. The disaster at Allahabad calls for a wider inquiry than 
was made by the committee whose object was the cause of that 
especial failure. An inquiry should be instituted throughout 
the country as to the sources from which the lime used in 
public buildings is drawn and the modus operandi of its applica- 
tion. 

After devoting a chapter to a discussion on materials, 
with rough methods of analysing them, the author pro- 
ceeds to consider the natural cement deposits :— 

The pressing necessity for the best cementing materials for the 
vast system of irrigation works has impelled Government to direct 
experiments in various parts of India, but such as have been re- 
ported are inconclusive, or are a repetition of experiments from 
which practical conclusions have been drawn long ago in Europe. 
Some of these experiments are published by Government. The 
last, No. 206-141, of 1870, is a notejby Mr. Tanner, M.I.C.E., to 
su es en Sirhind Canal, containing some useful 
information about concrete, ially recommending the use of 
material broken small before mixing with lime, &c. It has been 
known and practised for thirty-five years, in France particularly, 
where béton for strong work of s dimensions is composed of 
lime, trap, and stone, broken to pass a jin. ring; béton thus 
composed is ‘*rammed,” precisely as was done by Mr. Tanner. 
Another piece of advice is given by that gentleman, and also by 
Mr. Palmer, an executive engineer, which is worth all the nine 
pages of foolscap containing their report, viz., that “‘lime should 
be used fresh, and that not more than four days’ consumption 
should be prepared at once.” 

For several years these ye pon ss and research have occupied 
the thoughts and leisure of engineers employed on Indian irriga- 
tion works, but the result has hitherto been small; and so diffi- 
cult is it to break off old habits, that an executive engineer in 1868 
sent in a requisition for 1000 maunds of Portland cement for the 
annual repairs of his division of irrigation works, This was 
casually mentioned by Colonel Brownlow, superintending engineer, 
to Mr. Sanderson, a civil engineer, who had come out to serve for 
five years in the Public Works Department under a covenant with 
the Secretary of State for India, and to that casual communication 
is due the experiments and research which has led to the dis- 
covery of an extensive deposit of argillaceous limestone near the 
head of the Ganges Canal at Hurdwar. 

On Mr, Sanderson’s statement, that Portland and Roman 
cements were greatly deteriorated by long sea voyage, and that 
numerous failures had resulted from the transport of hydraulic 
cements to colonial and Indian ports, and that material could be 
obtained in any quantity for the manufacture of artificial hydrau- 
lic cement, Colonel Brownlow directed him to draw up a memoran- 
dum on the subject, and Mr. Sanderson accordingly commenced 
an examination of the limestone boulders of the bed of the Ganges 
at Hurdwar, and found specimens of true cement stone, bein; 
fragments detached from beds of argillaceous limestone, round 
by attrition. After small experiments with pure limestone with 
clay, and the specimen of cement stone, the “ first memorandum * 
was submitted on the 28th June, 1868, and an application was 
made by Colonel Brownlow for the sanction of Government to 
expend 1050 rupees in experimental manufacture of artificial hy- 
draulic cement at Azofnuggur, about four miles from Roorkee, 
where is a fall of 84ft., a locked channel on which are placed corn 
mills, and there was a turbine for lifting water which was to be 
repaired and turned to use in moving the incorporating and pul- 
verising machinery necessary for the economical manufacture of 
cement. The sanction of Government was obtained, and Mr. 
Sanderson was directed to conduct the experiment. No notice was 
taken by Government of the reference to the natural cement 
stones, but orders were given to manufacture artificial hydraulic 
cement. 


* Tho memoranda alluded to are published by Mr. Sanderson in an 
appendix to his work, - 








Mr. Sanderson was called away from Roorkee elsewhere, 
and the management of the experiment devolved upon persons 
who were not interested in it, and who did not view with 
satisfaction what was considered an. innovation, and a year after 
the Government order on the subject, Mr. Sanderson having 


returned to Roorkee, and being directed to continue the expe- 
riment, found that the kiln had been built without care or 
supervision, and it had to be taken down and rebuilt—the turbine 
had not been repaired and placed in position—in fact it had been 
wholly removed. No incorporating machinery had been provided, 
and in August, 1869, Mr. Sanderson resumed the experiment of 
manufacture by primitive and costly process, and brought it to a 
conclusion by the production of 350 cubic feet of cement in lump 
and 200 cubic feet lime at a cost of 550 rupees, in addition to what 
had been previously expended. 

On completion of the experimental manufacture the second 
memorandum was submitted to Government, in which was repeated 
the assertion that natural cement stones were procurable in suffi- 
cient quantity, and that the cost of incorporation of ingredients 
could be avoided. 

Colonel Brownlow had been succeeded by Captain Moncrieff, 
R.E., as superintendent engineer, who wrote officially (when 
forwarding Mr. Sanderson’s ‘‘ second memorandum”) in reference 
to the reported discovery of natural cement stones in the Sewaliks 
and Dehra Dhoon, that he thought the probability was against the 
natural cement stone being found, use the experienced 
geologist, Sir Proby Cautley, who was so intimately acquainted 
with the Dhoon, would have discovered it, could it have been 
found. This was certainly not very encouraging. Indeed it was 
rather derogatory to Mr. Sanderson to have his assertion doubted, 
and the doubt exhibited in an official communication, he was in- 
structed to frame an estimate of the machinery necessary to 


hydraulic cement, obtained from the Sewalik spurs near Hurdwar 
One preparation being a pair of bricks, joined crossways by ;‘; of. 
an inch thickness of cement, has undergone a trial to the extent 
of 1037 lb. without being ruptured, the area of joint being 20} 
square inches, the strain applied was 503 lb. persquareinch. This 
preparation (No. 4 of the experiments) is forwarded to the super- 
intending engineer. Experiment No. 5, made with the assistance 
of Lieutenant G. Hildebrand, R.E., showed an extreme of adhe- 
sive power—1054 lb. or ee = 524 lb. per square inch, 

**Of the specimes forwarded herewith, No. 3 isa 3in. cube of 
sand and cement in equal parts ; No. 9 of experiments was ona 
preparation of joint }in. in thickness, aud area 20} square inches. 
The weight applied was 547 1b., showing adhesiveness of 27 lb. per 


aah — h bes of fi 
**The other specimens are cubes of pure cement prepared for 
trial of crushing power. 4 
“* Specimens of the raw and burnt stone of cement powder and 
- eee have been placed in the museums of Roorkee and 
cu 


Tabular Statement of Experiments on the Adhesive and Cohesive 
Power of Hydraulic Cement prepared from the stone procurable 
at Hurdwar, and described in Mr. Sanderson’s Memorandum 


dated 7th May, 1870, 
Muhewar, near Roorkee, 28th October, 1870. 








establish a cement manufactory at Azofnuggur, but no distinction 
was drawn between a manufactory of artificial hydraulic cemen 
and that for the pulverisation of natural cement stones. The cost 
of machinery for artificial hydraulic cement to that of simple pul- 
verisation of calcined natural cement stone is as three to two, and 
the cost of working as three to one. 

In reply to the superintending engineer’s letter, in which he 
expresses a doubt as to the assertion by Mr. Sanderson that he had 
found natural hydraulic cement stone procurable in large quantities, 
the chief engineer wrote an official, enclosing a printed report 
showing that Mr. Sanderson was unfortunate in his endeavours to 
serve the State. 

It is not considered proper to publish official letters without 
Government sanction, therefore Mr. Sanderson confined him- 
self to ome that he wrote in reference to the enclosing official 
letter, to the effect that he merely, in obedience to Colonel Brown- 
low’s instructions, wrote the “first memorandum,” and that on 
taking charge of the experiment in August, 1868, he had nothing 
to do with disbursement, nor had he any control over expenditure 
beyond limiting the number of labourers to actual requirements, 
and that the cost of the experiment appears to have been much 
increased by a want of supervision and by altering the original ar- 
rangements as suggested in the “first memorandum,” and to 
which special reference was made in his ‘‘ second memorandum.” 

Although discouraged by the expressions of dissatisfaction of the 
Government, North-western Provinces, and of doubt as to the 
truth of his assertions as to the discovery of natural cement stones, 
Mr. Sanderson continued his research and experiment, with a 
view to a publication, to bring to the general notice ameng the 
civil engineers, and others connected with the works in progress 
over a large area, that the material called Portland cement can be 
manufactured in India, and used fresh at a third of 
the cost at which it is brought to Calcutta from England. 
With proper machinery artificial cement can be manufactured 
for twelve annas per cubic foot, the average cost of Portland 
cement being 2°4 rupees per cubic foot. It is not the present ob- 
ject in this paper to advocate the manufacture of artificial hy- 
draulic cement, but to show by what steps the discovery of natural 
cement stone in the Sewaliks and Dehra Dhoon was made, and to 
bring to notice that there is abundance of material near Hurd- 
war. 

It has already been shown that specimens of natural cement 
stone were found in the Ganges bed in May, 1868, experimented 
upon and reported to Government. Also, that while experiment- 
ing on the manufacture of artificial hydraulic cement in August 
and September, 1869, at Azofnuggur, a few bushels of natural 
cement stones were tried, and the specimens, raw and prepared, 
were sent to the superintending engineer to be submitted to 
Government. 

In the beginning of 1870 further specimens were collected from 
the Jhakun Rao, near a. at the foot of the Himalayas ; 
upon these, and samples of kiln-core, from Kunkul and Hurdwar, 
experiments were made, and the results communicated to the 
superintending engineer, but with no result in obtaining any re- 
cognition of the fact of the discovery of natural cement stones in 
sufficient quantities in the Dehra Dhoon; and in May, 1870, 
having completed certain surveying duties, Mr. Sanderson set out 
to maxe a personal inspection and a careful exploration, and on 
the 9th May reported to the superintending engineer the existence 
of beds of argillaceous limestone of considerable extent close to 
the town of Hurdwar and to the head of the Ganges Canal, and 
submitted to him plans for the neces machinery for pulver- 
ising the calcined cement stone, with estimates, &c., accompanying 
a memorandum. 

Again, the superintending engineer wrote to Government to say 
that he could not alter his opinion, that it is very unlikely that 
Sir Proby Cautley should have missed a good natural cement pro- 
curable to any extent in the Dehra Dhoon; but he admitted that 
Mr.|Sanderson had ‘collected more specimens, and considered that 
he had proved his point. He also directed the chemical analyst 
to make a report, and Mr, Sanderson presented Dr. Murray 
Thompson with three specimens of natural cement stone for that 
purpose. 

The argillaceous limestone thus discovered lies in a spur of the 
Himalayas, near Bhogpoor. Large quantities of cement stones of 
several kinds are procurable in the Jhakun Rao, the bed of a 
mountain torrent issuing from the Himalaya, near Bhogpoor, but 
the most valuable discovery of all was pos sdiercend limestone beds 
near Hurdwar. 

Mr. Sanderson took a quantity of the Hurdwar cement stone to 
Muhewar (a canal store depét three miles from Roorkee), and pre- 
pared about 25 cubic feet of cement powder, and of this 3in., 2in., 
and lin. cubes were formed by lever pressure of 8001b., and im- 
mersed on the 15th June, 1870. Pairs of bricks were joined, and 
other forms for trial were prepared and immersed, and in July, 
1870, he reported this preparation for the several tests of the 
Hurdwar cement, and referring to the singular continuance of 
doubt on the subject, he suggested that Government should order 
a committee to assemble to inspect the urgillaceous limestone beds 
near Hurdwar, to make the tests for adhesive and cohesive pro- 
perties, and report to Government. He also s ted that about 
10 cubic feet of the cement powder should be distributed among 
the executive engineers for test as to time of setting and of indura- 
tion, -— “3 the at of induration after thirty d ye es 
in water. reply the superintending engineer simply to! ze 
Sanderson to send the cement to the several executives, and this 
was done on the 19th August, 1870. 

No notice having been taken, and as the season was advancing, 
Mr. Sanderson proceeded to make the tests for the adhesive pro- 
perty of the Hurdwar cement, and submitted the results to the 
~ rintending engineer for. the information of Government, as 

‘ollows :— 

** Referring to memoranda dated 7th May and 20th July, for- 
warded to the Superintending Engineer, Ist Circle, Irrigation 
Works,* North-Western Provinces, for the information of Govern- 
ment, Mr, Sanderson states that he has made the trials, suggested 
on the 20th July to be entrusted to a committee, and now submits 
a list of experiments on the adhesive properties and tenacity of 
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1 | 18th October |1020) Pair of bricks | 
joined _cross- | 
ways 1-l6éin. | 
joint -| 132 Joined, not sundered— 
| | 591b. per sq. in. 
2 | Do. ..| 170) Pair of stone— 


stone—size of | 
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weight tray broken, 

| joint, sundered by con- 
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‘List of specimens forwarded to the superintending engineer 
with the foregoing report of experiments for information of 
Government, dated 4th November, 1870—(1) A pair of bricks 
joined crossways, age of joint 105 days, No. 4 of list of experi- 
ments; (2) the broken mass of cement, No. 9 of list of experi- 
ments; (3) a 3in. cube of cement and sand in equal parts; (4) a 
3in. cube of neat cement 3 (5) a 2in, cube of neat cement; (6) a 
lin. cube of neat cement.” 

The note, with report of experiments and specimens, was not 
acknowledged, and Mr. Sanderson then sought for a means of 
testing the resistance to crushing. This was found in the hydraulic 
press of Roorkee workshops, which was repaired, put in order, 
and kindly offered for use by Mr. A. Campbell, the superinten- 
dent, who had the press worked and assisted at the trial. 

The test for crushing power was reported as usual to Govern- 
ment; three trials gave a mean of 497 lb. to the square inch; the 
press was somewhat out of order, and —— care in working to 
ascertain the ameunt of pressure; one of the cubes appeared to 
have required 720 1b. to the square inch; this was not taken for the 
mean; it may be fairly stated the resistance to crushing ipower of 
Hurdwar cement is ge yi inch, This, the final com- 
munication, is dated 1! November. No notice was taken by 
Government after January, 1870, nor by the superintending 
engineer after May, 1870 (except to give instructions to distribute 
samples of the cement to executive engineers), of the several 
letters, "memoranda, reports of experiments, and frequent com- 
munications of all sorts on this important subject, neither have 
the executive engineers, to whom specimens were forwarded, 
acknowledged receipts of them, or noticed in any way the nete 
accompanying the despatch. 

Whether it is that the officials of the D P. W., from the 
highest to the lower grades, are overwhelmed with the enor- 
mous quantity of office detail, in docketing, minuting, code-form 
work, and intricate forms of accounts, or that a general feeling of 
dislike to innovation prevails in the department, certain it is that 
there is more difficulty in obtaining recognition of a valuable 
material newly brought to notice than in England, where settled 
trades and vested interests have to be contended with. It is not 
— the repeated notices and assertions in reference to the 
valuable cement stone procurable at Hurdwar fail to draw atten- 
tion, but the whole subject seems distasteful and meets only 
neglect, as the following will show :-- 

The chief engineer, in his printed report, dated 18th January, 





‘ mental, the fire-pits and the 


1870, on the —— manufacture of artificial hydraulic 
cement, ordered by Government in August, 1868, says, “It ap- 
pears that the work which the chief engineer was constantly urging 
should be pushed on was carried on intermittently and without 
interest by Mr. H., who,” &c. &c. 

This was in reference to the building of a kiln at Azofnugger 


"for the burning and incorporation of lime and clay in this impor- 
tan’ 


+ experiment. 

The kiln had been designed in June, 1868, by Mr. Sanderson ou 
Mr. Vicat’s principle of alternate fires; it was not built to plan, 
and was in August, 1869, carefully rebuilt ; as it was but e - 

parts connected were of sun-dri 


mined” 
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bricks in clay. It was surmised that continual burning would 
bake the inside, and whatever damage the outside sustained by 
weathering could be vey f repaired by packing up with moistened 
clay. On the sun-dried brick in clay basement a rim of kiln- 
burnt brick in mortar was laid, and above the rim the cupola was 
built of kiln-burnt brick in clay. This structure was left in good 
repair after leting the experimental manufacture of hydraulic 
cement in November, 1869, 

There was also an old turbine in the mill waste chamber of the 
lock at Azofnuggur, which Mr. Sanderson had proposed to utilise 
in the experiment, as the motive power to the incorporating and 
pulverising machinery. It has already been stated that this 
turbine was not made available for the experimental manufacture, 
on completion of which 350 cubic feet of cement were — ina 
shed, and it was strongly urged that the cement should be used 
in the annual repairs to the Ganges Canal. See also in second 
memorandum, even if it was not ready for use in 1869 it could 
have been stored in bulk and pulverised for use at the time of the 
same repairs in 1870, 

The same ‘‘want of interest,” of which the chief justly com- 
pees was manifest in the neglect of Azofnuggur cement works. 

. Sanderson went to inspect them little more than a se after 
he had completed the experimental manufacture, and 





ound the 
kiln falling into decay: the work had stood well, but the mass 
of sun-dried brick was channelled by flow of rain-water. The 
turbine was removed, and the framework half washed away, the 
mortar troughs and mill covered with vegetation. In the troughs 
200 to 300 cubic feet of lime had been suffered to become waste, 
and the 300 cubic feet of cement had been left to the action of 
rain and wind, and was utterly spoiled; yet with reference to it 
the chief engineer had reported on 18th January, 1869, that ‘the 
cohesive property of the cement at any rate is good.” This 300 
cubic feet of cement represented a value of 267 rupees, and the 
kiln 287 rupees, and it can be shown that the artificially manufac- 
tured cement had the highest hydraulic properties. 

This utter neglect of a matter of the highest importance to the 
Public Works officials, and of the interests and property of 
Government, can only arise from sheer inability to spare any time 
or thought from the multiplicity of detail that weighs on the 
professional officials of the Public Works Department. 

—— or eighty years ago Mr. Parker made cement from 
nodules found in the Isle of Sheppey; he was the first to recognise 
the valuable combination of the proper ingredients in the natural 
cement stones; he had to contend with ignorance and prejudice, 
but without any aid from high authority he shortly led in 


LETTERS TO THE EDITOR. 
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ON THE BITE OF ELASTIC DRIVING WHEELS, 


Sim,—I see that Mr. Kleberg comes forward to uphold Lieut. 
Crompton’s idea that the increased bite of an elastic driving 
wheel is entirely owing to increased friction, and also to state that, 
although the ordinary laws of friction are true with what he is 
pleased to call ‘‘smooth” surfaces, yet when applied to rough 
ones they are totally incorrect, stating, “‘It is evident that rough 
surfaces will defy any law, and very elastic ones upset some ordi- 
nary laws, very likely including the one that ‘extent of surface 
does not vary the friction.’” Now I think that it ix not difficult 
to show that he is mistaken on both points, and the ordinary laws 
consequently saved from the upsetting that he would give them. 
I must acknowledge that the ‘‘ popular” theory accounting for 
the increased bite is exceedingly simple, it is so easy to say the 
bearing is increased, ergo, the friction is increased, and it has also 
the advantage of not requiring any consideration—facts which have 
caused it to become “popular.” One obvious mistake of the ad- 
herents of the friction theory is to suppose, as Mr. Kleberg does 
all throughout his letter, that the rubber actually bears upon the 
road, whereas it only does so in rare cases, in a wheel which has 
shoes on; the only substance in actual contact with the road is 
hardened steel, the rubber never touching it. Now itis very well 
known that placing shoes on a rubber wheel only lessens the bite 
to a very small extent on most roads, while on a greasy mud they 
actually increase it considerably. We cannot suppose that the 
steel shoes which rest flat on the ground, and are loaded with 
about 20 Ib. per square inch, interlock with the surface of the 
road, and we also know that a circular wheel covered with steel 
plates, whatever be its extent of bearing surface and weight, can- 
not be kept from slipping, which leads us to look to the continuous 
flat side as the wheel rolls, as somehow connected with the in- 
creased bite, and not to the material which happens to be in con- 
tact with the road. The rubber, of course, in Thomson’s wheel is 
the means of obtaining the continuous flat side, but if this were 
attained by any other means, and the same substance in each 
wheel to be in contact with the road, the bite in each case would 
be the same. 

Again, if the increased bite of an elastic wheel be entirely 
owing to increased friction, however obtained, the driving strain 





forcing a market for his new material, which he called ‘‘ Roman 
Cement,” because the Romans were known to have used hard 
water-resisting cements made from similar substances. Other 
names have been added, and we have ‘* Atkinson’s,” “ Frost’s,” 
** Medina’s,” &c., cements, but they are all similar to each other 
from various argillaceous limestone formations. The trade has 
grown so enormously that the septaria or nodules of argillaceous 
limestone found near Harwich alone supply annually 1,800,000 
cubic feet of cement powder. 

The Hurdwar cement stone is found in beds under the foot of 
the Sewaliks, which are composed of upheaved strata of indurated 
sand, between which are the thin beds of argillaceous limestone. 
In the district close to the town of Hurdwur, these beds 
vary in thickness from 2ft. to 9ft., and they can be worked so as 
to prepare the material close to the bank of the navigable stream 
leading to the Ganges Canal head. Abundance of fuel is in hand, 
and if a fair arrangement with the forest department could be 
effected the cost of fuel suitable for the kilns would not be more 
than 10 rupees per hundred maunds, as the smaller wood and spray 
is as valuable as the heavier wood sold to the railway companies. 
The coarse reed-grass, dead leaves, .vegetable refuse of all 
sorts, by an arrangement could be brought into use with good 
effect. 

The Hurdwar stone contains— 

Carbonate of lime .. .. «2 o+ sc se cf os 4 100 

Silica and alumina, and other matter oo os oe @ 
A minute chemical analysis has not been yet obtained ; the quan- 
tity of carbonate of lime was ascertained by the fire and muriatic 
acid tests. 

The stone should be burnt in conical kilns just sufficiently to 
drive off the water and carbonic acid. It loses 30 per cent. in its 
weight in the process ; the calcining should, therefore, be done at 
Hurdwar to save carriage of fuel and superior weight of raw stone. 
The calcined stone should then be removed to Azofnuggur, or to 
one of the falls on the Ganges Canal, where water, as a motive 
power, would be available, and after thorough pulverisation, by 
machinery in a pan containing a pair of rollers, it should be put 
in sacks or casks, 

The cost of Hurdwar cement is estimated as follows :— 

Say, 500 cubic feet argillaceous limestone, quarried 
and loaded in kilns, at 6 rupees per 100 cubic 
SG ce. ce ss 0s ce we se ce op ee ce 8 OO 
450 maunds fuel at 10 rupees per 100 maunds.. .. 45 0 0 
Two labourers, 20 days = 40, at3anmasperday.. 7 8 0 
Ten woodcutters, 10 days = 10 X 10=100, at 2annas 
CBCR 2c co co cs oe se ce ce oo ve co Bf 0 
Boat and lading charges, 20 miles, 400 maunds 0 
Proportion of cost of machinery, wear, &c. .. .- 6 0 0 
Two skilled workmen, 3 days = 6, atGannaseach 2 4 0 
Payable to Dehra Dhoon authorities, 400 maunds, 


at 6 rupees per 100 maunds .s «2 «es «2 « 24 0 0 
Cost of 600 cubic feet cement powder .. .. -. 135 0 0 


or a little over 22 rupees per 100 cubic feet, that is, if the abund- 
ance of fuel will be by permission of Government available. At 
any rate the cost all not be more than 30 rupees per 100 cubic 
feet, as estimated in the beginning. The average cost of Portland 


ry to slip the wheels, and the power necessary to “ sledge ” 
them will, as explained in my last letter, be the same. So if we 
take two similar traction engines with circular wheels, and skid 
those of the one, it becomes impossible for the other to draw it ; 
but if we take two engines with elastic wheels, and skid those of 
the one, the other can sledge it along with ease, thus proving one 
of my former propositions, viz., ‘‘ That some quantity other than 
that due to friction enters into the calculation of the driving 
strain necessary to slip an elastic wheel.” The fact alluded to 
above, however, Mr. Kleberg has not even attempted to explain. 
Secondly, I maintain that within wide limits, which are not ex- 
ceeded in the case under consideration, that extent of surface does 
not vary the friction, whether the surfaces be rough, smooth, 
elastic, or unyielding. The coefficient of friction may be much 
greater with elastic substances, as rubber, than with iron, &c.; yet 
it remains almost, if not entirely, unaffected by surface. In Mr. 
Kleberg’s letter he shows a friction diagram of a rubber surface, in 
which it has sunk a certain distance into the cavities of the road; 
the rubber of course has a certain extent of surface loaded with a 
certain pressure, which causes its surface to project a distance H 
into the road cavities. Now where the mistake is made is to sup- 
pose that if the surface be doubled that the distance H will re- 
main the same; the number of points in contact will certainly be 
doubled, but they will only project half the height, as there will be 
only half the weight on them (the rubber in this case obeying the 
same law as an ordinary spiral spring), so that the total strain 
necessary to slide it laterally remains the same in each case. This 
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fact also remains the same if the two bodies be rigid. Suppose 
we take two blocks of iron and plane grooves in them, as shown, 
say Gin. deep, then let the upper block be loaded with one ton, 
and be 12in. long in the direction of the grooves; now it is an ex- 
tremely simple matter to determine what force must be applied 
in the direction A so as to cause the top block to rise and pass 
over the projections, and it is evident that this force is irrespec- 
tive of the length of the grooves, the weight remaining constant. 
This is, of course, just an enlarged view of what we may suppose 
takes place with a frictional surface. If, again, the teeth are 
made. purposely curved so as to remain in contact, the force to 
slide the block simply becomes breaking strain necessary to sever 
the teeth, and is not properly friction at all.! So then, when a bare 
rubber tire runs on the road, the popular idea regarding it seems 
to be that the surface of it consists of a number of small projec- 
tions which fit into and take hold of cavities in the road; so that 
the more bearing surface the wheel has the greater number of pro- 
jections there are to fit into the cavities, entirely forgetting that 
the projections are caused only by the pressure of the wheel tread, 
and that their depth varies directly according to the extent of 
bearing surface. 

In conclusion, I would beg to state that Mr. Kleberg has not 











cement at Calcutta is 9 rupees per barrel containing five bushel 
or 4} cubic feet ; this would give 200 rupees per 100 cubic feet. 

Hurdwar cement, with all the valuable properties, equal to Port- 
landand Romancements from Englandandat15per cent. of the cost 
at Calcutta of the latter, canbe delivered at any place on the Ganges 
Canal, plus the cost of carriage by boat from Roorkee ; and it is 
to force this fact, which has not been recognised by the Govern- 
ment, North-west Provinces, on the attention of those engaged in 
the construction of public works in this country, that this note has 
been prepared for circulation. 

At extreme distances, where increased cost of carriage would 
be an obstacle to the use of Hurdwar cement, artificial hydraulic 
(Portland) cement, which may be considered to be an improved 
hydraulic lime, and occupies an intermediate position between the 
best hydraulic limes and the fine ‘“‘ Hurdwar” natural cement, 
could be manufactured from pre tions of pure lime and clay, 
both ingredients being generally procurable ; the cost of this 
manufacture being about 60 rupees per 100 cubic feet. 








THE Fenny Compton and Kineton section of the East and West 
Junction Railway was opened for traffic on Monday. It com- 
mences at Towcester, and the company have running powers over 
the Northampton and Banbury Junction to Blisworth, and ends 
at Stratford-upon-Avon, where it joins the Great Western. One 
of its main objects is the conveyance of the Northamptonshire 
iron ore into South Wales. At present this traflic is sent on the 
London and North-Western vid Hereford; but the East and West 
Junction route shortens the distance by about thirty miles. The 
line was commenced in 1864, and considerable progress was made, 
but operations were stopped by the panic of 1866. About six 
months ago the works were resumed, and the length now opened 
is seven miles. The company have been obliged to apply for an 
extension of the time to complete the remainder, and the bill has 

the Commons, and only awaits the passing of the Lords, so 
that the whole of the works may be immediately resumed. It is 
expected to be completed and open for traffic throughout its en- 
tire length three miles—in the course of the next fifteen 
mon’ 





even attempted to upset the arguments in favour of the “‘ new 
theory;” he fills a whole column with a dissertation upon and with 
artistic sketches of imaginary frictional surfaces, and then sud- 
denly finds out that ‘many of your correspondent’s conclusions are 
evidently wrong,” but that he has not any more space left to say 
in what respect. LEONARD J. Topp. 
Leith, N.B. 





MESSRS, KING’s AND CO’S ENGINE. 

Sm,—You describe and engrave in your last issue an exhibit 
at the recent conversazione of the Institution of Civil Engineers, 
by Messrs. H. J. H. King and Company, of Glasgow, consisting of 
a steam engine without valve gearing, and having some other 
advantageous properties, I beg to state that I have made of late, 
and for two years past, engines with cylinders and pistons iden- 
tical in form to that described and engraved, and this engine is 
well known in this district, if not known to the Messrs. King. In 
this combined expansive working piston and valve, to secure the 
best action I produce in it a certain degree of axial or angular 
motion in the cylinder during the stroke, and thereby readily ob- 
tain any required degree of expansive action and a free exhaust, 
All that the Messrs, King have done, seemingly, is the attachment 
of the piston-rod of my eagine to a common connecting rod, and 
obtain thereby the very imperfect valvular action described, and 
which was pretty well tried and examined by me before the rota- 
tive plan was adopted. Regarding the advantages said to be ob- 
tained by the Messrs. King’s modification in the way of economy 
of steam, I should say better have a careful diagram taken from an 
engine before much is said of it. I find that a small size engine, 
with this piston and steam room at the ends of the cylinder, re- 
verses in the way described, when the ports are Ande ¢ to work at 
a high degree of oy ee of the steam, by helping the crank over 
the dead centre by hand; but any ordinary slide wee engine will 
i — manner if the slide pa a set to Lap meer the 
same amoun’ expansion exhausting or imperfect 
action, though reversing in this way I should say will be some- 
what like the “‘ reversing action ” one obtains from a restive horse 


pre Le ba ah eo This form of com- 
ve working piston and valve is secured to me by my 


patent, No. 3146, date 1868, and may be variously applied and 
connected to acrank, although after I have made about 200 of 
these engines, and in various forms, and some of them large size, 
I find the crank connection shown in the specification, with very 
slight modification, the best. JAMES ROBERTSON, 
Stanley-street, Paisley-road, Glasgow, June 13th, 1871. 





THE PUBLIC POLICY OF A PATENT LAW. 
[No. III.] 

S1r,—I propose now to advert to the relations between capital 
and labour, so far as they are affected by the existence of a patent 
law, with a view of showing that the broad statements on ** the 
impolicy of protection applied to invention” made at the end of 
Sir William Armstrong’s address, in the form of conclusion from 
his previous arguments, require to be modified even to reconcile 
them with such arguments. I also wish to show that when limited 
to the extent required in all questions of social and political legis- 
lation they fail to exclude that species of ‘“‘ protection,” or legal 
recognition, which is involved in a patent law. 

Perhaps, however, it may be more convenient to suggest some 
necessary limitations on the subject of the anti-protection or non- 
interference doctrine so broadly propounded, before attempting to 
claim portions of Sir William Armstrong’s own argument as in- 
volving limitations of his very wide conclusions. 

For this purpose I will refer to an excellent little work, ‘* The 
Claims of Labour,” by that approved writer the author of 
“Friends in Council.” In thechapter of ‘‘ Labour in Factories ” 
occurs the following passages :—‘‘ The let-alone principle proceeds 
upon the supposition not only that everybody k.ows his ewn in- 
terest best (or if not, that his freedom of action is of more import- 
ance than his acting wisely, which is often true); but it also goes on 
to assume that everybody knows, and will take just care of the 
welfare of others. Push either principle to any great length, and 
you will find yourself in the land of confusion and absuruity. In 
truth, I should seldom like to say anything about the wisdom or 
the folly of interference, until I knew exactly what it was about, 
and how far you intended to interfere. It is one of those matters 
in which it is especially desirable to keep in mind those maxims of 
prudence respecting the application of general rules to moral ques- 
tions which Burke has handled so admirably.” 

**Nothing universal (he observes) can be rationally affirmed on 
any moral or any political subject. Pure metaphysical abstraction 
does not belong to these matters. The lines of morality are not 
like ideal lines of mathematics. They are broad and deep, as well 
as long. They admit of exceptions, they demand modifications. 
These exceptions and modifications are not made by the process of 
logic, but by the rules of prudence. Prudence is not only the first 
in rank of the virtues, political and moral, but she is the director, 
the regulator, the standard of them all.” 

If these views be right—and I think they will be generally ad- 
mitted—they seem to show that “protection,” or legislative 
interference, is not necessarily bad, and may in some cases be 
justified on grounds of,public policy. A patent law may possibly 
come within this rule, for all that appears to the coutrary in the 
nature of things. And when Sir William Armstrong says he 
** deprecates all interference with liberty of acttion, except in re- 
straint of offences,” I answer that it is just because there is need 
for the ** restraint of offences” in the shape of selfish appropria- 
tion of inventions without due acknowledgment, that we contend 
for a patent law. 

But, as I before observed, some of Sir William Armstrong's own 
previous arguments may, I think, be adduced to modify his con- 
clusions. ‘To take an instance, he says :— “‘ The working popula- 
tion of this country abounds with men adapted by nature to rise 
above their fellows, but who are kept down by want of education 
and the repressive influences which surround them. Men of this 
stamp, in whatever class they may be found, represent the nerves 
of the navion; and the more their talents and energies can be 
brought into action, the better it will be for the wealth and 
greatness of the land which claims them.” 

Every one must admit this; but the question arises, What are 
“*the repressive influences” in the case? Some of them are 
mitigated by the legal recognition of labour and thought be- 
stowed on the work of bringing inventions to {maturity, and re- 
cording them in a manner adapted to instruct the public in the 
way of using them after the short term of legal right has expired. 
A patent law in principle, in common with various other laws, aims 
at the regulation and adjustment of social inequalities, not with 
the view of conferring special benefits on any, but for the 
purpose of procuring for society at large the benefits resulting from 
the useful employment of those energies, which must otherwise 
either lie dormant and be productive, or be liable to mischievous 
employment. A well administered patent law, exercising intelli- 
gent and adequate control over specifications, would be calculated 
to provide a basis on which to rest a mutual engagement between 
inventors and capitalists, alike beneficial to both parties, and lead- 
ing A the establishment of a trade permanently useful to the 
public, 

Here may be seen on the one hand the real freedom with which 
inventors and capitalists may enter into negotiations and alliances, 
provided they have distinct specifications of the inventions to be 
worked; and on the other hand, without such documents, and the 
legal rights resting on them, the natural barrier opposed by social 
inequalities to any union between the inventor and the capitalist, 
and the absence of such legitimate enterprise as might have re- 
sulted from activity founded on their mutual relations. 

I could in this way turn to account in favour of my argument 
for a patent law several other points in Sir William Armstrong's 
excellent address, when understood in a sense limited by the 
‘rules of prudence,” contended for by Burke. 

WILLIAM Spence, Assoc. Ins}. 

8, Quality Court, Chancery-lane, 12th June, 1871. 














CiIvIL AND MECHANICAL ENGINEERS’ Sociery.— On Friday 
evening last Mr, George Crosbie Dawson read a paper, at the 
rooms of the institution in Victoria-street, on iron, wrought and 
cast, and the best means of preservation. Mr. Dawson laid down 
very distinctly the principle that structural ironwork must be 
constantly and carefully watched for the slightest symptoms of 
abrasion or exposure to the atmosphere, and when these are seen 
they must be covered up at once, by one or other of the metal 
preserving nostrums so prominently pressed upon the public, 
to neither one nor other of which did he presume to give a pre- 
ference, but simply asked that those in charge of public or other 
works should watch carefully the structures entrusted to them, 
and at once to cover over by a sufficient protector any portion of 
the metal that they might find exposed to atmospheric intluence. 
He also urged as important points that in cast iron girders the 
metal should be run in from the top, and not from the side of the 
girder, as in that case much greater strength would be obtained 
from a given quantity of metal, seeing that the heavier portions 
would go to the bottom, that has to bear the weight, and the slag 
and lighter portions would rise to the top. He was also very 
emphatic on the point that wrought iron girders should be designed 
as far as possible upon the principle of plane surfaces, with the 
least complication possible exposed to damp and atmosphere. Mr. 
Dawson’s paper was enlivened with accounts of his visit, accom- 

ied by Mr. Baker and other eminent engineers, to the 
ritannia and Conway bridges, the condition of which was found 
to be perfect; and entirely unimpaired, because of the constant 
inspection that had been applied to them. He also called atten- 
tion to the fact, well worth observation that castings that were to 
be exposed to the weather should be well coated with boiled 
linseed oil before they left the foundry. There was a large 
attendance, and Mr. Dawson had the award of a_ cordi 
vote of thanks from the members of the Society, which closed 
the i The members have d th ctice—a 








e a 
very wholesome one—of visiting engineering and other works 
every week, 
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NGINEER. 
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JUWE 16, 1871. 
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IRON: WINGWALLS AND ABUTMENTS FOR BRIDGES AT BUENOS AYRES 
AS PROPOSED BY MESSRS. ANDREW HANDYSIDE AND CO., ENGINEERS, DERBY AND LONDON. 
(For description see page 410.) 


SECTIONAL ELEVATION 
WINCS & LAND PIERS 


PART ELEVATION . PART LONCITUDINAL SECTION 
































PART j PLAN 
! 

















[Res : : EARTHWORK 
SECTIONAL HAW x ENCLOSED BY PLATING 
PLAN . 
SCALE 
2 3 & 5 6 7 gFcct eee 








EARTHWORK 

















plane passing en Ba axis “=e pair shaft—in other 

r ’ a : : . alike 
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FIC.I with four blades, in the case of the ; 
Agincourt by _— —T 
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A | blades are simply flanged against 
| the flat sides of the cubical boss; 
| in the latter the two blades are 
| socketed and keyed into the 
| spherical boss, with hollow, flat, 
flange-like seats, the sockets being 
| in length less than half the dia- 
| meter of the boss. 
| This slight amount of adjust- 
| ment does nothing, however, to 
| meet the needs of a screw steam- 
| ship which is to be occasionally 
| propelled by sail alone. In this 
| case the screw must either be got 
| bodily out of the water, or its two 
| blades must be capable of such 
| rotation as shall enable them to 
| be placed both in one vertical 
| line, and with their broad plane 
| in the vertical one passing through | 
| the keel. The banjo frame, and) 
| various other but ail very similar, 
arrangements, have long been in 
}use for lifting the propeller’ 
bodily after it has been detached] 
from the sternmost end of the 
driving shaft, and for lowering it 
again into place and making good 
connection with the shaft when 
steaming is tobe resumed. From 
the weight ard size of propellers, 
and that of the frame and gear, 
and from many other reasons that we cannot here go into, this 
has always been viewed as a dangerous and difficult operation, as 
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("A MODEL of this arrangement (No. 3 in the Institution catalogue) cast separate from the boss, have been attached to the latter by 
was exhibited at the late conversazione at Great George-street. | various methods, all hovering round either a flat circular flange cast 
The invention is that of a working engineer. We may not say more | and faced at right angles to an imaginary axis of the blade, or 
than that both the design and the model, the work of his own | fitted to a flat face, also prepared upon the central hollow boss, 
hands, do him credit—for we think we shall not prove wrong in ;and both secured together by a more or less complete 
affirming Mr, Young’s to be the best arrangement for a feathering | circular ring of bolts and nuts. The holes in the flange 
propeller yet produced. With the exception of the original—or at | for these have been slotted, and various contrivances adopted 
east peony ere: of propeller—in which the boss and the blade | for enabling either of the blades to be turned round in 
were .together in one piece, nearly every propeller has had con- | the plane of the flange through a small angle, so as to adjust the NE ao : : 

ferred upon it one or other of two adjustments. The blades, being | whole number citar with isle an imaginary cuted | = Dy XO. Lt Fi deinedamn 
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and of our most eminent marine engine builders has been for years 
taxed to devise a thoroughly good method of feathering the blades 
by mechanism either wholly within or close around the central 
boss, so that the blades can be given and maintained at any position 
from the line of the keel to one orthogonal to that ; and this, of 
course, may admit of accomplishing all that sort of adjustment of 
the blade to the rest of which we first treated, besides{presenting 
this enormous subsidiary advantage, that, with the ship under way, 
we can vary the angle of slope or pitch of the blades, so as to find 
out tentatively the best one, i.c., that in which the speed isa 
maximum with a given indicated horse-power per hour. 

Accordingly, as far back, if not farther than 1844, solutions of 
this were attempted. Mr. Bennet Woodcroft patented plans in 
that year, Mr. Hay in the next, and Mr. Woodcroft again in 1851, 
the last patent embracing several distinct arrangements. Mr. 
Hewett came forward with a simple design patented in 1855, and 
Mr. Wingate with one in 1857, which bore some remote resemblance 
to late contrivances, Brickhill and Noble’s patent was in 1861, 
Owen’s in 1862, and Livingstone’s in 1863. While there is ‘at 
least room for affirming ‘‘ better or worse” of those several plans, 
the whole may be passed aside as liable to the accusation of loose 
or moving parts outside the boss, essential to the combination, yet 
liable to ‘destruction, and scarcely possible to be got at when 
at sea—complication, or fatal weakness somewhere, most generally 
in the attachment of the blade to the boss. 

Two much better designs were, however, during the latter period 
over which our notice extends brought forward, and both, we 
believe, have been brought into use, namely, Mr. R. Griffith's mode 
of feathering the propeller that goes by his name, and that 
patented by Messrs, Maudslay, and fitted to the Australian steam- 
ship Victoria, 

We cannot afford space to describe these in detail, and must 
refer for illustrations of them to Mr. Burgh’s work, as above 
quoted. It is enough here to say that both plans essentially rest 
upon socketing each blade, by a cylindric inner end, into the boss, 
and providing the cylinder end with such adjuncts in the shape of 
short levers, at right angles to the axis of intended rotation of 
the blade, as enabled it to be acted upon by the pull or push of 
link-work within the boss, and acted upon from within board. 
And the evil common to both designs was, principally, that the 
depth of the blade’s socket was in both less than half the diameter 
of the boss; and hence great weakness, as well as rapidly wearing 
loose, in the too shallow socket. When we remember the im- 
mense strains to which the blade is exposed, and that its length, 
often several fect, is that of one arm of the couple, while the few 
inches depth of socket is the other, we can realise the evil of this 
shortness of central attachment. Now it is just in having over- 
come this monster difficulty that we say Mr. Young’s plan is a 
great advance upon his predecessors. He manages so that each of 
his sockets is in depth practically equal to the whole diameter of 
the boss—or double that of either Griffith’s or Maudslay’s—and so 
the cylindric inner end of the blade, or central arm of the couple, 
is twice as long as in their plan. The other details, too, by which 
rotation is given to the blade round the axis of this cylindric inner 
end show great simplicity and firmness. Fig. 1 is a longitudinal 
sectional elevation of part of the sternpost K, with the propeller 
shaft A passing through it. The boss is shown in section, the 
upper blade being removed, and the lower one (partly shown) 
in — The letters of reference are common to all the 
figures. 

Referring to Figs. 2, 3, and 4, it will be seen that the boss is not 
quite spherical ; itS*form is slightly but sufficiently modified from 
that to enable the two inner cylindric bearing ends of the blades 
to be placed one at either side of the imaginary axis of rotation 
of the boss itself, so that these two bearing ends are parallel beside 
each other within the boss. Each end has got a cylindric collar 
and bearing at the outer part next the surface of the boss, and 
another formed like the toe step of a vertical shaft at the 
remoter end, as may be seen in Fig. 2, E, and Fig. 5; but a portion 
of the eylinder between these at one side is cut away, as seen in 
Fig. 5, and also in Fig. 3, so as to leave only portions in sec- 
tion EK, F, so as to enable rotation, within certain limits, to take 
place. From the inner side of each blade bearing end a stout boss 
or short lever projects, and which engages with a hollow draw and 
push bar DD, within the boss, the range of which is sufficient to 
rotate the blades from right across to in line with the keel. 
This draw bar is acted upon by the screw seen within the boss, and 
the limit of rotation of the blades due to it is further secured by 
the stops, Figs. 2, 5, and 5, working in slots cut in a horizontal 
direction through the opposite sides of the boss. The inboard end 
of the serew at L, Fig. 1, is provided with a recessed end flush 
with that side of the boss into which the extremity of the shaft L, 
like the end of a screwdriver, can be inserted by means of the 
nat V, Fig. 6, when rotation then can be given to the screw 
within the boss, in either direction, by means of the collar and 
arms M. ‘Thus the screw within the boss, pushing or pulling the 
short levers H, Figs. 1 and 4, causes the two blades simultaneously 
to take the required position, after which, by a reverse motion of 
the nut V, Vig. 6, rotating between fixed collars, the outer end of 
the shaft L is withdrawn from the slotted end of the screw within 
the boss, and then the latter is free to rotate, if propul- 
sion is to be employed, if not the end L keeps the 
two blades fixed in the vertical plane. In point of workmanlike 
strength, and sound and simple adaptation of parts, we have 
said this is the best arrangement we have seen. It is liable to one 
objection, which it has, however, only in common with every at- 
tempt that has been made so far to solve this —- Socketed 
blades, however well-fitted, are only loose, solid cylinders fitted 
into hollow recesses, which, mathematically, they cannot fill. The 
blade, and the cylindric end and socket that carry it, are sub- 
jected in use to continuous and severe vibration, as well as to 
great and varying stresses. 

Vibrations between two opposite hard metallic surfaces means 
very rapid mutual hammering, and this involves more or less 
rapid loss of substance from the surfaces so chattered against each 
other. Hence in this, as in every other blade socketed plan, the 
blade inner end bearings must get rapidly worn out, and when at all 
loose be liable to accident by coming home against each other at 
every revolution or stroke of the sea with ablow. The perfection, 
then, of this or any like arrangement would, in our opinion, consist 
in such a combination as should enable each blade—when its 
position as to feathering has been for the time fixed upon—to be 
gripped home against the flange surfaces at the outside of the 
boss, in the same way and as effectually as if immovably bolted 
together, as in the Agincourt case above referred to, and yet 
that by some sufficiently simple plan this grip should be at 
once relieved whena change of feathering is again to be made. 





A prece of railroad track in Ararat Township, Pa., has been 
causing the company much anxiety and expense by sinking and 
disappearing altogether, A Pennsylvania paper says: ‘‘It has 
been found that under the swamp is a subterranean pond, of 
several acres in extent, and of considerable depth. The pond is 
covered by about 6ft. in depth of black earth, which supports a 
heavy growth of woods, The trees are mostly soft maple, pine, 
hemlock, and birch, many of them ranging from 6in. to 3ft. in 
diameter. Last fall it was discovered that the subterranean pond 
contains many fish, of the kind usually found in ponds in this 
county—pickerel and ‘‘ shiners’ among others—but all without 
eyes! Inthe darkness of their subterranean abode they have no 
use for the organ of vision. The Ball Pond, about a mile and a- 
half distant, is now ‘ growing over.’ A considerable part of it has 
heecome subterranean within the last twenty years, and probably 
before many years it will be entirely covered, like the other, This 


pond is about twenty acres in extent. For some distance from 
the shore it is filled with a dense growth of water-lilies, and the 
no doubt, furnish the foundation on which the superstructure o: 
earth is commenced,” 





THE INSTRUCTIONS OF THE BOARD OF TRADE 
SHIPWRIGHT AND ENGINEER SURVEYORS. 


We are often asked for particulars of the duties of the 
Government surveyors of passenger steamers, and com- 
plaints are sometimes made to us by shipowners as to the 
way in which these duties are carried out. We have been 
furnished with the Board of Trade circulars of instructions 
in these matters, and from these we have extracted the 
clauses bearing on the engineering questions involved, 
affording standing answers, to which we intend to refer 
future inquirers, and sume, at least if possible, future com- 
plainants. 

We must note that the sectionsreferred to in the headings 
by numbers alone are the sections of the “ Merchant Ship- 
ping Act,” 1854 :— 


GENEBAL. 

What Ships to be Surveyed : s.s. 291, 303, 309.—Every British 
steamship carrying any person other than the master and crew, 
and the owner, his family, and servants ; and every foreign steam- 
ship carrying any person or persons other than those above- 
mentioned, between places in the United Kingdom, is to be 
considcred as a passenger steamer, and to be surveyed twice at 
least in every year bya shipwright and an engineer surveyor 
appointed by the Board of Trade. 

Tug Steamerscarrying Passengers.—Steam tugs usually employed 
in towing, but occasionally carrying passengers, must be surveyed 
in like manner. Butin order that the expense of the survey may 
not fall too heavily on this class of vessels, it has been decided that 
on a representation being made by the surveyor that a steam 
vessel is usually employed as a tug, and is notgenerally or regularly 
employed for the purpose of carrying passengers, 2 fee of 10s, only 
shall be charged for each certificate issued. 

Declarations for Tug Steamerscarrying Passengers.—When decla- 
rations are given for a steam vessel of this description the surveyors 
are to insert therein a certificate to the following effect :— 

“T hereby certify that the steamship [steamer’s name], of 
“the port of [port of registry], official number [here state 
‘oficial number), is fitted asa steam tug; and that she is 
“usually employed in towing, and is not generally or regularly 
“employed in carrying passengers.” 

[Surveyor’s name], Surveyor, this [date] day of [month], 185 

Lach Surveyor to Survey certain Vessels : s. 307.—Surveyors are 
to be careful never to survey a vessel belonging to another 
surveyor’s district without informing the Board of Trade thereof 
immediately after the survey is concluded. 

Time when Surveys are to be made: s. 311.—Surveys are, when 
practicable, to be made in the months of April and October, so 
that the declarations may be transmitted to the Board of Trade 
on or before the 30th April and the 31st October respectively. 

Exception : s. 311.—But if at any time when the survey ought 
to be made the vessel is absent from the United Kingdom, or is 
not ina proper condition for a survey, either from being under 
construction or repair, or for any other satisfactory reason, then 
the survey is to be made as soon afterwards as possible, and the 
declaration is to be transmitted with a statement endorsed thereon 
by the surveyor of the reasons which have prevented the survey 
being held at the time prescribed. 

Notice to be given to Surveyor when Survey is required : s. 307. - 
Each surveyor is to be careful that the owners of the steam vessels 
he surveys are informed that they are to give him at least three 
days’ notice in writing when a survey is required, and that should 
such notice fail to be given, he (the surveyor) is not responsible 
for any irregularities or delay which may occur in consequence. 

What the Notice is to contain.—This notice (which is to be pre- 
served by the surveyor) must state explicitly the name of the 
steamer to be surveyed, and the time, when, and place at which 
she will be ready for inspection. 

Vessels to be Surveyed when in Surveyor’s Port,—Owners are also 
to be informed that in the case of vessels running between ports 
where the surveyor resides and ports or places at a distance, care 
must be taken that the time fixed by them for survey is when the 
vessel is nearest to the surveyor’s residence. 

Surveyors to be Punctual.—In order to prevent inconvenience 
and delay to the owners, the surveyors are to be careful to be 
on the spot at the time prescribed, so far as is consistent with 
the due performance of their duties; but should they be unable 
to man as required, notice should be given to the owner to that 
effect. 

Owners to pay Expenses for Visit to Survey a Steamer: s. 307.— 
Should a steamer not be ready for inspection at the time arranged, 
the surveyors may make any arrangement convenient to the owner 
or his agent for either waiting or returning again, or having the 
vessel sent to the port where the surveyors reside, as may be 
agreed upon ; but all expenses will be charged on the owner when 
the certificate is issued. 

Expenses to be stated on Declarations.—In any case in which 
travelling expenses have been incurred, and personal expenses are 
due, the surveyor is to make a statement to the following effect 
on the declaration required to be given by the 309th section of 
the Act, viz:—‘‘I hereby certify that the sum of £ 5s. d., 
which is made up as detailed below, has been actually paid 
by me for travelling expenses in connection with the survey 
of the hull (or machinery, as the case may be) of the 
steamship ; and that the sum of £ s. d, is 
also due to me for personal expenses in accordance with the scale 
sanctioned by the Board of Trade. 

** (Signed), 
“ Shipwright (or Zngincer) Surveyor.” 
Such expenses as have been certified and detailed on the back of 
the declaration as above directed will be paid to the surveyor by 
the Board of Trade at the expiration of the quarter. 

Surveyor may Order Vessel to be Docked; s. 306.—If, in con- 
sequence of any accident to a steamship, or for any other reason, 
the surveyor considers it necessary to require the vessel to be taken 
into dock for the purpose of surveying the hull thereof, he may 
do so; but he is to be cautious never to exercise this power unless 
the circumstances of the case actually require it. 

Surveyors may go on Board at all Reasonable Times for the Pur- 
pose of Inspection : ss. 321, 360.—The surveyors may go on board 
any steamship at all reasonable times for the purpose of inspection 
either of the certificates of the master or mates, or of the vessel, 
the machinery, the boats, or other equipments rendered necessary 
by the Act; and the owners, masters, and engineers of steam- 
ships are required by tke Act to give to the surveyors, on being 
requested so to do, all such information and assistance within 
their power as may be requisite for the purpose of making the 
returns required bythe Act. In the performance of this part of 
their duty the surveyors are to be careful to avoid impeding the 
duty of the vessel or giving offence to any of the officers; but if 
they should be hindered or vexatiously obstructed by any person 
in the performance of their duties they are to communicate the 
same without delay to the Board of Trade. 

Survey of Hull and Machinery to be made at the same time: 
8. 307.—The surveyors at the chief ports, whose time is entirely 
at the disposal of the Board of Trade, are to make their inspec- 
tions together, and should do so when the agent, master or chief 
mate and engineer, of the vessel are present. Repairs can then be 
ordered and defects can be pointed out to the proper persons with- 
out incurring the uncertainty and delay attendant upon messages 
delivered to the subordinate officers, In the case of iron vessels 
the engineer surveyor should ae pe | the shipwright in his 
examination of such parts of the hull and partitions as are in any 
manner connected with the machinery, or through which any pipe, 
valve, or shaft connected with the engines may pass. Whenever 
a shipwright surveyor intends to inspect a vessel in dock or on the 
ground he should be very careful to notify his intention to the 





engineer surveyor, in order that the engineer may also examine the 
outside parts connected with the machinery without the necessity 
of ordering the vessel to be re-docked. The same rule should be 
followed, as far as possible, by surveyors at the smaller ports. 

Surveyors to Report Infringement of Act.—It is a part of the 
surveyor’s duty to report all cases of infringement of the fourth 
part of the Act which come to their notice; and, in repeating 
them, they should take care to state what the evidence is on 
which their report is founded. 

Surveyors taking Fees from Owners or Agents liable to a Penalty 
of £50, s. 308.— Every surveyor who demands or receives, directly 
orindirectly, from the owneror master of any ship surveyed by him 
under the vrovisions of the Act, any fee or remuneration what- 
ever for or in respect of such survey, otherwise than as the officer 
and by the directions of the Board of Trade, is liable to a penalty 
not exceeding £50, besides being liabletobedismissed. No payments 
of any kind are to be received by surveyors from owners in respect 
of any survey under the Merchant Shipping Act. All sums 
due to the surveys for remuneration and expenses will be paid 
by the shipping master of the port, according to the directions he 
receives from the Board of- Trade. 


ACCIDENTS AND DAMAGES. 

Surveyors to Inspect Damage in case of Accidents: s. 306. —In all 
cases in which a steamship has sustained damage from any acci- 
dent or other cause, affecting her seaworthiness or efficiency, in 
any part of the hull, equipments, or machinery, the surveyors of 
the port where the vessel may be are to go on board and ascertain 
the extent of damage. In doing so they will take care not to make 
any change in the position or condition of things on board which 
would be at all likely to effect any legal evidence, should an in- 
quiry into the case afterwards be idered ry. 

To send Report to Board of Trade.—They are forthwith to send 
a report to the Board of Trade in order that the certificate may 
be cancelled if necessary. In this report they are tostate whether 
the vessel is rendered inefiicient or unseaworthy, either in hull 
or machinery. And whether in their opinion the certificate should 
be cancelled or only temporarily withdrawn. 

When Damage is slight, Surveyors may hold Certificates during 
Repairs: s. 316.---Unless directions to the contrary are given by the 
Board of Trade, the surveyor * is to hold the certificate of the 
vessel during the time the vessel is under repair, and for this 
purpose he is to require it of the master. 

If Certificate is not given up, Surveyor to inform Board of Trade.— 
Should the master or owner decline to give up the certificate, the 
surveyor is to send information immediately to the Board of Trade, 
so that, if necessary, it may be cancelled. 

When Damage is Repaired, Certiticate tobe returned Endorsed, and 
further Report to be sent to Board of Trade: s. 316.—When the 
vessel is in every respect rendered seaworthy and efficient, both in 
hull and machinery, to the entire satisfaction of the surveyor, he 
is to put an endorsement on the certificate, to the effect that the 
damage has been made good so as to last either for the period for 
which the certificate was granted, or for any limited period for 
which he may consider it perfectly safe for the vessel to run, and 
return the certificate to the master or owner, or his agent, and 
allow the vessel to proceed. He is to then to send to the Board 
of Trade a statement of the extent of the repair that was necessary, 
and a copy of the endorsement made on the certificate. + 

Cancelled Certificates to be obtained from Master or Owner: 8. 315.— 
In all cases in which a surveyor is directed by the Board of Trade 
to obtain from an owner or master a certificate that has expired or 
has been cancelled or revoked, he is to apply for it without delay, 
and in the event of his application not being attended to he is at 
once to report the case. ‘The 315th section of the Act imposes a 
penalty of £10 on any owner or master who neglects or refuses to 
deliver up such certificate when required to do so by the Board of 
Trade. 





ENGINEER SurveEyor’s DECLARATION. 

Particulars to be given by Engineer Surveyor: s, 309.—The 
declaration of the engincer surveyor is to contain a statement of 
the following particulars, viz.:—(1) That the machinery of the 
ship is sufficient for the service intended, and in good condition. 
(2) The time (if less that six months), for which such machinery 
will be sufficient. (3) That the safety valves and fire hose are 
such and in such condition as are required by the Act.’ (4) The 
limits of the weight to be placed on the safety valves. (5) The 
limits (if any) beyond which, as regards the machinery, the ship 
is in the surveyor’s judgment not fit to ply. 

BoILERS AND MACHINERY. 

What Machinery to be Surveyed.—The machinery to be surveyed 
comprises the engines and the boilers used for propelling the 
vessel, and all the machinery connected therewith. The boilers of 
donkey engines are to be surveyed with the boilers and machinery 
of the vessel when they are in any way connected with them ; but 
boilers and machinery used for loading and unloading the vessel, 
or used exclusively for purposes unconnected with the motive 
power of the vessel, do not form a part of the machinery required 
to be surveyed by the Merchant Shipping Act. 

Examination of Machinery and Boilers.—In the examination of 
the machinery and boilers the engineer surveyor will be par- 
ticularly careful, and he must in no case give a declaration without 
thoroughly satisfying himself that both the boilers and the rest 
of the machinery are “sufficient for the service intended, and in 
good condition.” 

Responsibility of Surveyors.—To such an extent has the respon- 
sibility of the surveyor been carried that in some cases of acci- 
dents arising from the insufficiency of boilers which has been 
declared sufficient, juries have brought in verdicts of manslaughter 
against the surveyor. Whatever may have been the result of 
these verdicts, there is no doubt that the Board of Trade will 
hold any surveyor responsible to the fullest extent for the per- 
formance of the duties entrusted to him, and will support him in 
any reasonable steps he may think necessary in order to the full 
performance of this duty. 

Engineer Surveyor may satisfy himself as to Amount of Pressure 
on Boiler.—The engineer surveyor in his examination of the 
machinery and boilers is particularly to direct his attention to the 
safety valves, and whenever he considers it necessary he is to satisfy 
himself as to the pressure upon the boiler by actual trial. 


SaFETY VALVES, 

One to be on each Boiler: s. 301.—Each boiler must be fitted with 
a safety valve, constructed so that it shall be entirely ont of the 
control of the engineer when the steam is up; and so that he 
may not have the power of increasing the pressure upon it in any 
manner whilst the vessel is under steam. 

Mode of Fixing Safety Valves:s, 301.—The responsibility of seeing 
to the efficiency of the mode in which this is done rests with the 
surveyors; but either of the following modes appear to the Board 
of Trade to be satisfactory :—(a) The valve may either be con- 
tained wholly within the boiler and accessible through the man- 
hole only ; (6) or it may be on the outside of the boiler, enclosed 
in a box sufficiently large only for the weights and the necessary 
motion for them, and secured by a lock, of which the key is to be 
kept by the master of the vessel, who will be responsible should 
any additional weight or pressure be placed on the valve. The 
weights must be taken out and the valves carefully examined by 
every surveyor, 

Stop Valves.—The boiler or steam chamber is to be so constructed, 
titted, or arranged, as that the escape of the steam from it through 
the safety valve required by the Act of Parliament can be wholly 
or partially intercepted by the action of any other valve. 

Size of Safety Valve: s. 301.—The parliamentary safety valve is 
in all cases to be of at least the same area as the ordinary safety 


* Either shipwright or engineer, according to the nature of the damage 
sustained. : 


+ This paragraph applies either to shipwright, engineer, or both sur- 
veyors, according to the nature of the damage sustained. 
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valve upon the same boiler; and to bear an equal or less pressure, 
but not in any case a greater, 

Parliamentary Valves should be in addition.—It is extremely 
desirable that the safety valve uired by the Act should be in 
addition to the ordinary valve, the surveyors should point out 
this to the owners of vessels; but, as it is not expressly enjoined 
by the Act, they are not to refuse a declaration on account of the 
recommendation not being complied with. 

These Views to be made known.—The engineer surveyors are, 80 
far as is in their power, to make the opinion of the board on these 
points generally known to the proprietors of nger steamers. 

Limits of Weight on Safety Valve.—The engineer surveyor is to fix 
the limits of the weight to be placed on the safety valves, and in 
doing so he must be particularly careful. 

Surveyor to see Weights Fixed on Valve: s. 307.—When he has 
determined the amount of pressure, he is to see the valve weighted 
accordingly, and the weights fixed in such a manner as to preclude 
the possibility of their shifting. 

Surveyor to Report if Weights are Altered: s. 307.—The limits of 
the weight on the valves will have to be inserted in the declara- 
tion, and should it at any time come to the knowledge of a sur- 
veyor that the weights have been shifted or otherwise altered, or 
that the valve has in any way been interfered with, he is at once 
to report to the Board of Trade. 

Penalty for Altering Weight on Safety Valves ; s. 302.—Surveyors 
are to call the attention of persons connected with the machinery 
of vessels to the fact that if any person places an undue weight upon 
the safety valve of any steamship, or increases such weight beyond 
the limits fixed by the surveyor, he is, in addition to other liabilities, 
— to a penalty of £100. 

ire Hose: s. 301.—Passenger steamers going to sea are to be pro- 
vided with a hoge, gen peer age ge of extinguishing fire in 
any part of the ship, and capable of being connected with the 
engines of the ship. The engineer surveyor must take care that it 
answers the required purpose, 

The above instructions have been in force since 1854, 
but several have been considerably modified in detail by 
different circulars issued from the office in London, 
The following are the more important of these relating to 
engineering details. They are given in the order of their 
dates of issue :— 

[20th December, 1860. 

Safety Valves.—On the 3rd day of November, 1860, the boilers 
of the steamer Tonning of London exploded, causing great loss 
of life and property. At the time of the explosion the Tonnin 
had a passenger certificate from this board. An inquest was held 
by the coroner for Great Yarmouth, who is reported by the local 
newspapers to have made the following statements in summing up 
the evidence ;—“* The owners of the vessel would not be liable 
criminally unless they absolutely knew the fact that the boilers 
would not bear a due pressure; and they could not be liable, more- 
over, because at the very time the accident occurred the vessel was 
running with a proper certificate from the Board of Trade. By no 
possibility, therefore, could the slightest blame attach to the 
owners. The only person against whom it could be possible to 
return an adverse verdict would be the chief engineer, as he had 
charge of the boilers at the time the accident happened. With 
reference to the Government valves he (the coroner) was much 
struck with an observation made by Captain Robertson, and also 
by the chief engineer of the ship, that it would be desirable to 
examine such valves more frequently from time to time. 
appeared from the evidence that all other engineers of steamers were 


in the habit of trusting entirely to the examination of Government | 
| secretaries of this board), any information that may come into 
| their possession in the performance of their official work. 


surveyors; and, therefore, although it might be very proper and 
desirable that engineers should look at Government valves, he did 


But it | 





not think the fact of their not having been looked at in this in- | 
stance ought to bear hardly against the engineer of the Tonning. | 


One could scarcely expect the engineer of a steamer to look at the 
Government valves, unless some rule of a general character was laid 
down on the subject.” The above observations, if correctly re- 

rted, no doubt had reference to the particular case of the 

‘onning. The of Trade do not wish, in issuing the fol- 
lowing instructions, to be considered as criticising the coroner’s 
statements, But since the report, as printed and circulated, is 
calculated to produce erroneous impressions, the Board of Trade 
think it right to impress upon the surveyors, and through them 
upon the masters and owners of the vessels which they survey, the 
two following points:—(1) That there is no provision in the Mer- 
chant Shipping Act, 1854, exempting the owner of any vessel, on 
the ground that she has been surveyed by the Board of Trade 
surveyors, from any liability, civil or criminal, to which he would 
otherwise be subject. (2) That it is clearly the duty of the 
masters and engineers of wassels to see, in the intervals between 
the surveys, that the Government safety valve, as well as the 
other safety valves, and the rest of the machinery, are in proper 
working order. The Act of Parliament requires the Government 
safety valve to be out of the control of the engineer when the 
steam is up; this enactment, far from implying that he is not to 
have access to it, and to see to its working, at proper intervals 
when the vessel is in port, rather implies the contrary; and the 
master should take care that the engineer has access to it for this 


purpose, 
[March, 1868.] 

Donkey Engine Boilers.—If a donkey boiler on deck, or 
elsewhere, is connected with the donkey engine in the engine 
room, or is in any way connected with the machinery for 

ropelling the vessel, or is connected with any engine used 
or pumping water into the main boilers, then it is the duty 
of the surveyor to survey it, and to see that it is sound 
and sufficient, and is properly fitted with a lock-up safety valve, 
&c. If the donkey boiler on deck or elsewhere is in no way con- 
nected with the propelling machinery, and is not connected with 
any engine used for pumping water into the main boilers, but is 
used solely for the purpose of working the steam cranes, and for 
lifting weights, &c., on deck, then the surveyor is not to interfere 


with it. 
[September, 1868.] 

Adjustment of Compasses.—(1) On the first survey of a new 
steamer, whether of iron or wood, the surveyor should require 
the compasses to be properly adjusted or verified by a person se- 
lected by the shipowner as competent to adjust the compasses of 
ships. The certificate of such a person, to the effect that the 
compasses of the ship, if an iron ship, are properly adjusted, and 
a table of errors furnished, or, if a wooden ship, are properly 
verified, and a table of errors furnished, should be handed by the 
owners to the surveyor before the surveyor gives his declara- 
tion, and should be returned with his declaration to be sent 
to the Board of Trade. (2) In the case of iron ships a 
certificate as above is also to be obtained and transmitted with 
every declaration granted after the ship has been in dock for a 
general or periodical overhaul, or has been lying idle for a long 
time, as well as after repairs necessitating the removal or addi- 
tion of any plates, beams, &c., from or to the hull of the ship. 
(3) In other cases the surveyor should act as follows, viz. :—(a) 
In the case of an iron ship, if she has not been into dock for a 
general or periodical overhaul referred to in the preceding para- 
graph, or if she has not been lying idle for a long time, or if she 
has not undergone repairs necessitating the removal or addition of 
any plates, beams, &c., from or to the hull ; and (b) In the case of 
a wooden ship,—The surveyor should, before he grants his declara- 
tion, receive a certificate from the owners to the following effect, 


viz. :— 
‘* We, the undersigned, hereby certify that the compasses of 
“the steamer [name of steamer] are in all respects to 
“our satisfaction. We know the errors and can apply 
“them, Dated at 
“* this day of 18 

nee Master. 

” Mate. 





“We hereby attest the above signatures, and certify that 
“the said [master’s name] sailed as master, and that the 
“said [mate's name] sailed as mate of the said vessel on 
‘her last voyage, ending 186. 
= —— Owners. 
This certificate must be signed by the master and mate, one of 
whom at least must have made the previous voyage in the vessel, 
and must be attested by the owners. (4) If, however the master 
or mate has not made a voyage in the vessel, or if he or they do 
not sign such a certificate as required above, or if the owners de- 
cline to attest it, the surveyor must then require the compasses to 
be re-adjusted, and must transmit a certificate from an adjuster as 


stated in par. 1 above. 
[December, 1868.] 


Boilers and Machinery.—On every survey of a passenger steam- 
ship, the Board of Trade expect and desire the surveyor to go in- 
side the boilers, and make a thorough personal examination. If 
for special reasons—and for special reasons only—the surveyor 
cannot go inside, he must distinctly state on the face of his de- 
clarations his reasons for not doing so. If the boiler is too hot for 
a surveyor to examine the inside efficiently, and with safety and 
convenience, he should decline to examine the boiler, and 
absolutely refuse to grant a declaration until he can make 
an examination. The Board of Trade have found it neces- 
sary to issue this positive instruction, as they have lately found 
that boilers are not always examined internally, and that the 
ouly reason has been that the surveyor who had neglected to make 
the internal examination did not think it necessary. 

[February, 1870.] 

Sluice Valves, &c., for Discharge Pipes.—Some doubt appears to 
exist as to the fitting of sluice valves to discharge pipes and other 
openings in the sides and bottoms of steamships requiring survey 
under Part IV. of the Merchant Shipping Act. The surveyors are 
therefore informed that all pipes passing through the sides or 
bottom of a vessel at any place near or below the load water line 
should be fitted with sluice valves or cocks attached to the plating 
of the vessel, and so arranged that they can be opened or closed at 
any time. Unless the pipes referred to are so fitted the surveyor 
should not grant a declaration. 

[February, 1870.] 

Defective Bulkheads.—Some doubt appears to exist whether a 
surveyor should refuse to give a declaration for a passenger steam- 
ship when he finds that her bulkheads are defective. The surveyor 
should not refuse to give a declaration solely upon the ground that 
the bulkheads are not water-tight, or that they are otherwise 
defective ; but if he is of opinion that the defective state of the 
bulkheads renders the ship unseaworthy, he is fully justified in 
refusing to grant a declaration, notwithstanding that all enact- 
ments about bulkheads have been repealed. He should, in all 
cases in which he refuses to t a declaration in consequence of 
defects in bulkheads, forward to the Board of Trade a full state- 
ment of his reasons for thinking that those defects render the 
hull of the ship unseaworthy. 

[1st February, 1870.] 

The Board of Trade have heard that surveyors of steamships are 
sometimes applied to for information as to the building of steam- 
ships, the work going on in building yards and shops in their 
several districts, and other points connected with steam naviga- 
tion, and the design, construction, and working of steamships. 


| The Board of Trade think it — to point out confidentially to 
t 


surveyors that it is no part of their duty to convey to any person 
or department, under any circumstances whatsoever (excepting 
only when directed to do so by one of the secretaries or assistant- 


Unless 
this rule is adhered to strictly, the Board of Trade fear that visits 
by surveyors to building yards and workshops may be regarded by 
the {proprietors with disfavour and distrust. This circular does 
not of course refer to or prohibit the communicating of informa- 
tion on the subject of the surveyor’s duties by the surveyors to the 
surveyor-general or chief surveyor, or to other surveyors. 
[January, 1871.] 

Boilers.—In all boilers in which the surveyors find that cast iron 
is employed in such a manner as to be subject to the pressure of 
steam or water, they are directed to report the circumstances to 
the Board of Trade, in order that they may receive instructions 
how to act. If in any case it should come to the knowledge of the 
Board of Trade that a surveyor has disregarded this instruction, 
he will be deemed to have acted in opposition to their directions, 
When the surveyor-general of steamships or the chief surveyor 
visits a surveyor’s port, the surveyor should take an opportunity 
of specially conversing upon this subject. 

[February, 1871.] 

Superheaters.—The surveyors are informed that superheaters 
should, as regards surveys, be deemed to be a part of the boiler, 
and should eae he be inspected both inside and out. When the 
superheaters are so constructed that they cannot be entered by a 
surveyor, he should have a sufficient number of small openings 
made, and fitted with doors similar to mud-hole doors, These 
openings should be sufficient in number and of a sufficient size to 
enable him to introduce alight on the end of astick. They should 
be so placed as to enable him to inspect the inside of the superheater 
in the same manner as the stays in the bottom of a boiler are 
examined through the mud-hole doors. 

[February, 1871.] 

Stop Valves on Boilers,—Whenever the surveyors are called 
upon, after the receipt of this circular, to survey a new steamer, 
or a steamer that has not been surveyed before, they should 
decline to give declarations, unless there is a stop valve between 
the boiler and the steam pipe. 





Tae New Leeps Bripcr.—The works connected with the con- 
struction of the new bridge at the foot of Briggate, Leeds, are 
being proceeded with as fast as the vast traffic by road and water 
will allow, provision having to be made for both in such a manner 
as not to impede the work of erection. The original estimate was 
£10,849, but as improvements have been added the actual cost 
will exceed the sum named. In addition to the estimate the 
corporation have had to purchase and take down some adjoining 
property, which cost rather a large sum, in fact the settling of 
demands for compensation cost something like £50,000, but for 
this sum the corporation obtained a good deal of land, which will 
ultimately be turned to account. The new erection will be built 
on the skew, and will be composed of one arch, having a span of 
102ft. Gin. A better approach and easy gradients are thus 
secured. On the north and south abutments there will be two 
culverts, the former being 7ft., and the latter 10ft. The fan 
girders are composed of cast iron, and architectural effect will be 
given to the ironwork by ornamental scroll work being freely 
introduced into the spandrils. Perforated cast iron parapets, from 
the centre of which will rise a light gas pillar. The total width 
of the bridge between the parapets is to be 60ft., being an increase 
of 27ft. as compared with the old bridge. Two 12ft. causeways 
are pwovided for in the design, and a roadway 36ft. in width. The 
following are the gradients adopted ; on the south side 1 in 30 for 
a distance of 84 yards from the crown of the bridge; on the north 
side 1 in 90 for a distance of 62 yards from the crown of the 
bridge towards Briggate, and thence to the railway bridge 1 in 49. 
The ironwork for the new bridge has to be constructed in two 
portions, proper fences and protection heing provided for the safety 
of the public. The contractor for the whole of the work is Mr. 
David Nichols, of Leeds, whose tender, £15,319, was the lowest of 
eight, the highest being £16,900. The ironwork is being con- 
structed by Messrs. Bulter and Pitts, of Stannengley. The quality 
of the wrought iron used is to be such as will bear a minimum 
tensile strain of 20 tons to the square inch. Mr. Cosslet is acting 
as clerk of the works. 


THE MERCHANT SHIPPING CODE. 
Tue following letter has been addressed by the President 
of the Institution of Naval Architects to the President of 
the Board of Trade :— 
Institution of Naval Architects, 9, Adelphi-terrace, 
: London, W.C., 6th June, 1871. 

Sir,—I am requested to inform you that, in compliance with a 
resolution passed at the annual general meeting of this Institution, 
the council have carefully considered the proposed Merchant 
Shipping Code, and have decided to recommend the following 


ges :— 
Recistry Act. 

That there be inserted in the second schedule at the end of line 
6, p. 33, the words—‘*‘ (with plans or drawings drawn to scale), of 
the construction load water-line of the ship, her scale of displace- 
ment from light to load water-line, a vertical longitudinal section 
showing the watertight compartments (if any), and the capacity of 
each in cubic feet, a vertical cross-midship section showing the 
extreme draught to which he considers she can be laden with 
safety.” Further, that this certificate should be in duplicate. 

The clause will thus read as follows :—‘‘(1.) In the case of a 
British-built ship, a certificate (which the builder is hereby re- 
quired to grant in duplicate under his hand), containing a true 
account (with plans or drawings drawn to scale) of the construction, 
load water-line of the ship, her scale of displacement from light 
to load water-line, a vertical longitudinal section showing the 
watertight compartments (if any), and the capacity of each in 
cubic feet, a vertical cross-midship section showing the extreme 
draught to which he considers she can be laden with safety, and 
also containing a true account of the proper denomination and of 
the tonnage of the ship, as estimated by him, and of the time 
when and of the place where she was built, and of the name of 
the person (if any) on whose account he built the same, and if 
there has been any sale, the bill of sale under which the ship, or a 
share therein, has become vested in the applicant for registry.” 

That the words “‘ the builder’s certificate and plans ” be inserted 
in the list of the documents to form part of the registry and of 
the ship’s papers. That the following alterations also be made : 

p. 3, line 25, after the word registrar, insert “‘the builder's certi- 
ficate (in duplicate) and plans and;” p. 4, line 24, instead of the 
builder’s certificate insert “‘ one copy of the builder’s certificate and 
plans;” p. 5, line 40, after the first word her, insert ‘‘ including 
one copy ‘of the builder’s certificate and plans;’ p. 25, line 2, 
after ‘te word registry, insert “‘ including the builder’s certificate 
and plans ;” p, 33, line 24, after the words in the, insert ‘‘ builder's 
certificate and in the.” 

MASTERS AND SEAMEN ACT. 

That on p. 110, line 7, after the word registry, there be inserted 

the words “including the builder’s certificate and plans.” 


PASSENGERS ACT. 

That after clause (1) of the schedule, p. 164, line 21, there be 
inserted ‘‘(1a.) In iron ships built subsequent to the passing of 
this Act : As to compartments separated by watertight partitions, 
whether they are sufficient in number, strength, and otherwise, 
for the ship when laden to float safely, even if any one compart- 
ment were filled with water, or placed in free communication with 
the sea,” 

PREVENTION OF AceIDENTS ACT. 

That in section 409, clause 3, p. 179, line 33, the following 
words be added :—“ By adjusters of eompasses duly certified by 
the Board of Trade, after examination, as ‘ pany qualified.’” 

That in section 412, the words “ by reason of the defective con- 
dition of the hull,” p. 181, line 7, and the words “hull of such ” 
and “‘ of repair,” in line 10, be omitted. 

These amendments will make several changes of detail necessary 
in order to adopt the remainder of the bill to suit them; but the 
council are of opinion that this is a matter of detail, which is best 
left to the draughtsman in charge of the bill. 





I have also the honour to forward to you a copy of a paper, read 
before the general meeting by Mr. Thomas Brassey, M.P., upon 


| the examination of adjusters of compasses. The council are 


strongly of opinion, it being conceded that the adjustment of com- 
passes in iron ships is indipensable, that it is also necessary that 
proper measures should be taken to test the competency of the 
rsons employed to adjust them, and to certify that they are 
Baly adjusted. I have the honour to be, Sir, 
Your obedient servant, 
(Signed) Joun 8S. PakrneTon, President. 

The Right Hon. Chichester S. Fortescue, M.P., &c. 

The Honorary Secretary of this Institution, Mr. C. W. Merri- 
field, has also addressed a memorandum, with the permission of 
the Council, in which he alludes to some points of importance to 
those interested in shipping, but not directly affecting the naval 
architect and shipbuilder. 





HALL’S BRUSSELS CARPET LOOM. 

THE engraving on p. 408 represents a Brussels carpet loom, exhi- 
bited by Mr. Robert Hall, of Bury, near Manchester, The 
magnetic wire motion, which is the novelty in this loom, is the 
invention of Messrs, Jack and Coulthurst. The cam, shown in 
the detailed sketch, is fixed on the tappet shaft of the loom; it 
actuates a lever connected by a rod with a rocking shaft, near the 
end of which is a lever connected by a link to a carriage, which by 
the action of the cam is caused to traverse backwards and for- 
wards on a guide rail; the carriage carries a hook for withdrawing 
the pile wire, and a receptacle for the head of the wire to rest in 
whilst it is being inserted in the shed. The head of the wire is 
transferred from the position which it occupies when being with- 
drawn from the fabric into a position in a line with the fell of 
the cloth by a pin on the carriage acting upon an incline attached 
to a finger resting on the flat part of the wire head. The point of 
the wire, when withdrawn from the fabric, is attracted by two 
magnets which hold it steady and cause it to point towards the 
open shed as it is being inserted by the carriage. 

Referring to our engravings of the details, Fig. 1 is a plan, and 
Fig. 2 an end elevation of the apparatus for introducing and with- 
drawing the terry wires. a is a guide rail fixed at one end to the 
frame of the loom, and carried at the other end by the bracket , 
which is fixed to the standard or upright ¢ ; d is a carriage capable 
of sliding along the guide rail a, it is kept in its place by means 
of V’s on the under side of the rail and a feather entering ‘a guide 
groove in its upper surface. The carriage d is connected by a 
link ¢ to a lever f turning on a centre at its lower end, and 
receiving a to-and-fro movement from the wire tappet plate and 
mechanism shown in the detail of delivery motion. An enlarged 
plan of the carriage d, and of other parts working with 
it, is shown at Fig. 3; it has fixed upon it a hook, d', 
for catching the heads of the wires; near the selvage 
of the fabric g, g, are the terry wires; a side view of 
the head of one of them is shown separately at Fig. 4, and 
a plan at Fig. 5. The heads of a number of these wires 
appear in Fig. 1 in the position they occupy when the wires are in 
the fabric with the terry loops upon them; h/ is a guide plate 
fixed to the bar a to support the heads of the wires, and keep 
them truly in position for the hook d' to catch them, and to this 
end there is a notch y' in the wire head, into which the edge of the 
plate h enters; each time that the carriage d approaches the inner 
end of its stroke the inclined head of the hock d' comes against 
the head of the outermost wire, which yields slightly to allow it 
to pass until the nib of the hook comes up to the hole g? in the 
wire head; the wire then springs back over the hook 
and the carriage d commences to return, and in returning it draws 
out the wire until its point is clear of the selvage of the fabric 
and of the heads of the other wires remaining in it ; d? is a spring 





catch fixed on the top of the carriage d, it has a V-formed pro, 
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jection on its underside, which catches into a suemnetie 
notch g3 in the heads of the wires. At the same time that the 
hook d' is catching the head of the wire with the object of with- 
drawing it, as already described, the yw | catch d? is brought up 
against the heads of the wires in the fabric, and the inclines upon 
them cause it to yield upwards until it comes to the notches g3, 
into which it drops, but it again rises when the carriage 
commences to return, until it has passed clear of the wire 
heads which remain in the fabric, and it then again 
descends into the notch g* of the wire which is being 
withdrawn, but without descending quite to the bottom thereof. 
When the outward motion of the carriage d is nearly 
complete, and the point of the wire is clear of the fabric, 
the incline of the spring catch d?, acting with the corresponding 
incline of the notch 9%, draws the wire slightly forward, and clears 
it from the bevel or taper of the hook d!, so that it may be ready 
to be transferred from the hook to the position in which it is held 
to be reinserted into the fabric. This transfer is effected by means 
of a finger 7’, fixed a a slide i, which is able to traverse hori 
zmtally and at right angles to the guide a, in slots in the 
bracket k, which carriesit. This bracket k is bolted to the piece b, as 
is shown ; Jis aspring attached to the slide i, and its bracket k, and 
tending constantly to draw the said slide into the position in which 
it is shown in Fig. 1. As the carriage 1, however, approaches the 
outer end of its course, a projection d* upon it comes against the 
incline é? on the slide i, and overcoming the spring / causes it to 
move into the position at which it is shown in Fig. 3. Before, 
however, this takes place, the carriage d has brought the wire 
head in front of the finger 7', so that when the motion of the slide 
takes place the finger drives the wire head before it away from the 








hook d' into the position at which it is shown in Fig. 3, and until 
it is stopped against the projection d' on the carriage ; during this 
motion the wire head is guided by the V on the spring catch d?, 
and also by the edge of the carriage plate which is received into the 
notch g* in the wire head. The same motion which transfers the 
wire head as above described throws back its point into the posi- 
tion in which it is shown by the dotted lines in Fig. 1, which ‘4 
it against the magnets m, m, fixed to the frame, and which hold 
the wire with its point in the proper position to enter the shed 
when the carriage d returns, and they retain the wire against 
their faces, but allowing it to slide past them until it has entered 
the shed i vem far to insure its passing correctly through ; 
h is a guide loop which directs the wire as it is thrown back to 
the magnets m, m, and n! is a spring closing the loop nat the front, 
so that the terry wires may not escape from it; this spring yields, 
however, for the carriage d to pass over it. As soon as the 
carriage d commences its return stroke the slide i is set free and 
its spring / brings it back ready for the next operation. After a 
wire has been inserted into the fabric, and before the carriage 
d commences to return, the wire is held by the threads 
sufficiently to retain it and to cause the spring catch to 
rise as the carriage moves back. Fig. 6 is a = Fig. 7 an 
end elevation, and Fig. 8 a front view showing a different method 
of transferring the wire head from the hook d! to the position in 
which itis held to be reinstated. In other respects the arrange- 
ment is similar to that already described, and the parts are lettered 
to correspond with the description already given. In place of the 
slide i, and the parts in connection therewith, a lever o is mounted 
so as to be able to rotate partially in a horizontal ie 4 on an up- 
right studfcarried by a projection p from the bracket 6, and 
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spring coiled around the stad tends constantly to bring the lever o 
into the position at which it is shown at Fig. 6. Fig. 9 is a plan 
of the carriage 6 and lever o, and shows them in the positions 
which they occupy when the carriage is at the outer end of 
its stroke. The projection d* on thecarriage has then been brought 
against one of the arms of the lever 0, and has turned it partly 
round, thereby causing the other end of the lever to move the 
wire head which was in front of it to the hook d', to the position 
in which it is shown in Fig. 9, where it is held during its reinser- 
tion, 





Bust oF RICHARD RoBERTS.—In our review of the conversazione 
at the Society of Engineers last week we did not take note of Mr. 
Milne’s bust of Richard Roberts. As the bust is a notable 
presentment of one of our cherished worthies we are glad now to 
supply our omission. The subject, and the artist’s treatment, are 
bothin contrast with the conventionalities of sculpture, Roberts’ face 
and head, as here most truthfully presented, are those of a masculine, 
vigorous, dauntless, deepthinking man, who had rather found a 
hard fight to his liking, and in the long drawn struggle with man 
and nature had developed a grand potentiality in the arena both 
of thought and action. The treatment is vigorously realistic, and 
whilst sculpturally very fine, is marked and characteristic to a 
high degree. The work is a worthy memento of one whose name 
will live long in the scientific annals of England. We understand 
that a subscription is about to be set on foot to provide funds for 
the erection of a statue of Roberts in Manchester, and the sub- 
scription is to be fixed at a low rate, toenable everyone connected 
with mechanical and engineering trades to contribute. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN. —Messrs. A. Asuer and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A.truons Diirr, Bookseller. 

MADRID.—D. Jose A.tcover, Editor and Proprietor of the “ Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wiiimer and Rocers, 47, Nassau-street. 

















TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 


not ily for 

> 
good faith. No notice whatever will be taken of anonymous 
communications. — 

In order to avoid trouble and confusion, we find it necessary to 
inform lents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

J. H.— You had better address your application to Major Wethered 48, High- 
bury-grove. 

Assoc. o¥ Foremen Enoinerrs.—We are requested by Mr. R. T. Davies to 
state that he, and not Mr. Jacob Rees, is the *“‘principal draughtsman” at 
Messrs. Shand, Mason, and Co.’s. 

R. J.—We cannot tell you how many arrangements there are for propelling 
by hydraulic power. You will probably obtain « good deal of infor- 
mation in the volume of “* Abridgments of Specifications of Patents relating 
to Marine Propulsion,” published at the Patent-office. Ht is to be had by 
post for 2s. 2d., on application to the office, 

Rose.—// you mean by your question that you wish to know whether it is 
necessary to pass an examination to obtain a commission in the corps of 
Royal Engineers, we answer yes. All officers for that service are trained 
at the Academy at Woolwich, and are passed out by a severe examination. 
The head-quarters of the corps are at Chatham. 

J. L.—It is impossible to say which is the best apparatus for measuring the 
velocity of rivers. Each one will require careful rating, and who is to 
say whether the co-efficient will be the same for all velocities? But why 
require an instrument at all. The French engineers have found a float 
quite suficient for all purposes. If you must have an instrument write to 
any of the leading philosophical instrument makers. We cannot make a 
selection for you ; it is contrary to our rule to do so. 

8S. D.—Cast iron expands 0 0011 of its length for temperatures ranging from 
32 deg. to 212 deg. Practically your q is of no value. We cannot 
tell you what the pressure of the steam on it would amount to, because you 
do not say whether the steam is discharging into the open air or whether the 
pipe is closed. If the latter then the pressure wn pounds would be 


9x (34 x5) x 50. 








SCREW GIBS AND COTTERS. 
(To the Editor of The Engineer.) 
£1r,—Screw gibs and cotters were fitted in the engines of the City of 
Aberdeen on the side rods, crosstail butts, and connecting-rods. e 
engines were made by Messrs. Scott, Sinclair, and Co. in the year 1835. 
RL. 





MEETINGS NEXT WEEK. 

Royat Unirep Service Institution.—Evening meeting, Monday, June 
19th, at 2 : (1) “On Defensive Submarine Warfare,” by Major 
R. H. Stotherd, R.E. (2) The Rev. 8. Beal, Chaplain, R.N., will exhibit 
a mene of a Chinese torpedo, and read a translation of a native work on 
the subject. 


Tue Enoryneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms ( paid in advance) :— 

Half-yearly (including doublenumber) .. .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. « £1 9s. Od. 

If eredit occur, an extra charge of two shillings and sixpence per annum 
will be made, Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before siz o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line i The line ages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Riche; all other 
letters to be addressed to the Editor of Taz Encineer, 163, Strand. 
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THE WATER QUESTION, 


Tue Home Secretary having come to a tolerable under- 
standing with the London water companies as to the course 
of legislation on the question of the water supply, now 
finds himself i —— to the Metropolitan Board of 
Works. The decided, on Friday, to petition agai 
the Metropolis Water (No. 2) Bill, and it is expected that 
they will oppose it by counsel before the Select Committee. 
The amended bill, after the same manner as its predecessor, 
—— that all —_ iy ge an geo ee ag hs 
the preparing, applying for, obtaining, an ing of the 
pony shail be ald b the Motropolitan Board. The op’ 
sition of the is, therefore, peculiarly fatal. e 
Parliamentary Committee of the board state that the most 
valuable provisions of the former bill are omitted in the 
second measure, and that the bill, as it now stands, is not 
satisfactory, or calculated to meet the just requirements of 
the inhabitants of the metropolis. Yet the power of intro- 
ducing a constant supply remains the same in the second 
bill as in the first. e change consistsin giving the com- 
panies the power of preparing the regulations with t 
to the fittings of the houses where the constant supply is 
to be laid on, the Metropolitan Board having the power of 
appealing against any of such regulations to which they 
may object. In the first bill this order of things was 
reversed, the Metropolitan Board being entrusted with the 
drawing up of the regulations, while the companies had 
the power of objection and appeal. It can scarcely be 
thought material which mode is adopted, as it may be 
presumed that the ultimate result will not vary much. 
The really essential change in the second bill, 1s compared 
with the first, consists in the withdrawal of all the clauses 
relative to the sale of the companies’ undertakings, whether 
comets or a a puts far < from the 

etropolitan Board the prospect o! ing the propert 
of the Soden water pa ies, oa probably it is on thie 
ground that the board feel induced to take up an attitude 
of such determined opposition to the Government measure. 

The ee aspect of affairs in reference to the Metro- 
polis Water Bill is eminently absurd. Although the 
measure has been modified to meet the arrangements of the 


companies, the latter will be found opposing certain clauses 
of the bill before a Select Committee. The cost of carry- 
ing the biil through Parliament will have to be borne by 
the Metropolitan Board, and at the same time the board 
will, of course, have to bear the cost of its own opposition. 
Thus the ratepayers are sacrificed in either case, while the 
Government and tbe board alike declare that they seek the 
public good. It seems scarcely possible that such an 
imbroglio will be permitted. e rather expect to find 
that “at this late period of the session” the measure will 
be withdrawn, the Metropolis Water (No. 2) Bill being 
thus added to the numerous instances in which Mr. Bruce 
has failed to benefit the world by his good intentions. 

We have lately referred to the remarkable circumstance 
that a Private Bill Committee of the House of Commons 
has seen fit to approve a bill brought forward by the 
Richmond vestry, whereby power will be given to the 
local authorities of Richmond to discharge the sewage of 
that town into the Thames for the of three years 
longer. Had there been no authority but that of Parlia- 
ment to deal with this matter, we might be less surprised 
at this incident; but the circumstances are such, that if 
Parliament passes the Richmond Bill, our legislators will 
be tying the hands of a power which they have themselves 
created—a power which was distinctly entrusted with the 
duty of rescuing the Thames from the pollution of the 
sewage of towns. The Thames Conservators, as reconsti- 
tated in 1866, were authorised and required to deal with 
the local authorities, and to prescribe the period when the 
sewage should be diverted from the stream. The Con- 
servators have given their notices, and in many cases—if 
not in all—have ted an extension of time, until 
at last they have resolved that there shall be no more 
delay. At this crisis the Richmond vestry go be- 
fore Parliament, aud ask, so far as they are concerned, 
that the powers granted to the Conservators shall be 
neutralised, We are glad to learn that the Conservators 
are not disposed to rest under their present defeat in the 
House of Commons, but will oppose the Richmond bill in 
the House of Lords, While attempting to deal with the 
question of the metropolitan water supply, the Legislature 
should, at least, be just to the water companies, who are 
paying more than £5000 a year to the Thames Conservancy 
Board, on the understanding that the latter will carry out 
their powers for the preservation of the stream. It is true 
that Richmond is situated below the point where the 
Thames furnishes its supply to London ; but if Richmond 
can gain the protection of Parliament in polluting the 
stream, and defying the Conservators, why not other 
towns? At all events, other towns will expect to gain such 
a privilege, and will be thel ess disposed to set about the 
a — of a proper remedy, There is some consolation 
in the fact that a limit of three years is fixed; but the time 
seems extravagantly long, and we do not see why the power 
should be taken out of the hands of the Thames Conservators 
for that period. Parliament ought not to do anything to 
encourage local authorities in the idea that sanitary legis- 
lation is a half-hearted thing, not to be carried out in 
earnest. In almost every town there is a strong party 
prepared to oppose any expenditure for sanitary purposes, 
while those who desire improvements are often compara- 
tively few in number, though superior in position and 
intelligence, An external power is necessary to overcome 
the stronger party, and to encourage the smaller one. It 
is just this difficulty which stands in the way of sanitary 
improvement throughout the country; to devise some plan of 
local government which shall not be marred by local obstruc- 
tiveness is the t problem which Parliament has to 
consider, as put before it by the Royal Sanitary Commis- 
sion. If Parliament falters, as in the Richmond case, we 
know not to what distant date the requisite remedial mea- 
sures are to be postponed. We trust, however, that the 
House of Lords will exercise that judgment which 
seems, in this instance, to have been wanting in the 
Commons, 

The practicability of rescuing our rivers and streams 
from the pollutions of town sewage and manufacturing 
refuse is well shown by the recent report of the Rivers 
Pollution Commission, The serious character of that 

llution has recently been dwelt upon in these columns. 

t may be worth while to glance at the remedies. In the 
first instance the Commissioners state that when the 
drainage water of a house or town is evenly spread over a 
sufficient surface of land, so as to be subjected to the 
cleansing influence of the earth and the oxidising effect of 
the air, the “foul but fertilising ingredients” being at the 
same time consumed by the roots of growing plants, “ the 
filthy] water becomes so far cleansed and purified as to be 
no longer a polluting liquid.” Dr, Frankland would not 
allow that water of this kind should be intermixed with 
our drinking supply. Yet we can readily conceive that 
if nothing worse than this ever entered the Thames or its 
tributaries there would be very little chance of inveighing 
against the metropolitan drinking supply after the 
manner of Mr. Kay Shuttleworth in his recent —_ 
The Commissioners said that where this plan is adopted 
“valuable marketable products are obtained, and thus the 
expense of the process may be recovered.” Thus the 
Commiasioners may be said to believe in the commercial 
value as well as the agricultural utility of town se wage. 

But the Commissioners go on to deal with the predica- 
ment of those towns where the expense of regular sewage 
irrigation might be found excessive, owing to the cost of 
land, or the — of taking sewage to it. This alterna- 
tive method—like sewage irrigation—is one which the 
Commissioners have advised in a former report ; but they 
further advocate and explain it on the present occasion. 
It is based on the laboratory experiments of Dr, Frank- 
land, and is described as a system of intermittent filtration. 
Three acres of a porous medium, 6ft. deep, are stated to be 
sufficient on this plan for purifying the sewage of a town 
with a ulation of 10,000 persons. It is, however, 
intimated that some previous treatment of the sewage, in 
the shape of precipitation, may be needed in order to pre- 
vent the filtering area from becoming itself a nuisance. 
This opens the door for a certain amount of chemical 





treatment, and it may be suggested that even in the case 





of sewage irrigation there is room for something of the 
kind. The condemnation with which the Commissioners 
have met the A B C system, though warranted by the 
evidence, may some day prove to have been only partly 
justified. We are not sure that chemistry, as generally ex- 
pounded, fully or correctly explains the operation of manu- 
rial elements, and there is at least the authority of Liebig 
for believing that the ammonia standard is not the sole 
test of the value of manure. If there is any misappre- 
hension in this respect, some very confident conclusions 
may have to be reconsidered, and we may be privileged to 
see more clearly than ever how possible it is to purify our 
towns without polluting our rivers, The more we advance 
in this direction the less will be the difficulty of the water 
supply. 
THE ALBERT BRIDGE. 


From London Bridge to Chelsea Hospital the Thames is 
crossed by no less than twelve bridges, of which the three 
most ancient have stone superstructares, The nine remain- 
ing examples, which are of iron either wholly or in part, 
embody iu their construction most of the known principles of 
modern bridge building. At Blackfriars and. Pimlico are 
representations of the wrought iron arch ; at Southwark 
we have a fine example of the cast iron arch ; while the 
handsome structure at St. Stephen’s is an ingenious combi- 
nation of the cast iron arch with the wrought iron girder. 
As might be expected, the latest specimens of railway 
bridges prove favourable to the girder system. Two on 
the open, and one on the solid web principle, occur between 
Blackfriars and Charing Cross, The suspension type is 
exhibited in its elegance and beauty at Chelsea, and in 
its clumsiness and ugliness at Lambeth. Judging from 
the increasing tendency to adopt iron in preference to 
another material, it is probable that a stone bridge will 
never again be erected over the Thames within the limits 
of the rise and fall of the tide, It is of little use to inquire 
into the cause of the abandonment of the older, and the 
adoption of the newer material. ‘The opinion of engineers, 
as is manifested by their works, has decided the question. 
Rightly or wrongly, the precedent has been established too 
firmly to be disturbed, and there is no doubt but that it 
will be adhered to in future. Assuming that there are 
but three primary principles in bridge construction, namely, 
the arch, the suspension, and the horizontal, it is with 
the second of these we are concerned at present, as the 
bridge under notice is a modification of it. Ever since the 
erection of Telford’s well-known design over the Menai 
Straits, experience has demonstrated that, under certain 
conditions, suspension bridges may be employed with per- 
fect safety. Nevertheless, they cannot be said to have 
gained the confidence of our engineers, especially those 
whose practice has been principally in railway work. 
That the suspension principle has met with favour with 
some is evident from the existence of the examples to which 
attention has been drawn. It would be premature, at the 
present time, to hazard a conjecture respecting the unsolved 
problem of the application of suspension bridges to the 
requirements of railway traffic. It is, nevertheless, the 
goal to which all advocates of that principle hope ulti- 
mately to attain, and a good deal more has been achieved 
towards the desired result than is generally supposed. 

The two elements requisite to insure the safety of any 
structure are strength and stability, and these are not by 
any means synonymous terms. A bridge may be very 
strong, and yet very unstable; and, on the other hand, very 
rigid, but very weak. With regard to the absolute 
strength of the suspension principle, that is, its capability 
to support a given static load, there was never any doubt, 
any more than respecting the strength of the arch, which 
is simply the inverse of the other, and resists by compres- 
sion instead of tension. If we suspend a chain from its 
two extremities, and allow it to assume the catenary curve, 
or nearly so, and attach a weight at the lowest point, the 
strain upon any part of the chain can be calculated with 
mathematical accuracy, and the breaking weight also. But 
if we once admit the influence of a disturbing force, or, in 
other words, if we throw the chain into strong oscillations, 
it is impossible to calculate, even approximately, the weight 
that would, in that case, determine itsrupture. The break- 
ing strain is no longer the result of a simple force, but is 
due to a combination of two. One of these is the actual 
weight or load, and the other the indefinite element due to 
the disturbing force. The effect of the sum of these two 
is known, and under the same conditions is a constant, but 
the individual part played by each in ge me the 
rupture of the material is not determinable either theoreti- 
cally or practically. It must not be supposed that suspen- 
sion bridges are alone subject to this combined description 
of strain, and that structures designed on a different prin- 
ciple are exempt from its action. All bridges, when 
traversed by a rolling load, undergo strains which are 
compounded of the two forces, and must be constructed 
autficiently rigid to resist them. It is not alone that the 
suspension — is more susceptible of this influence 
than others, which renders it the more difficult to impart 
the requisite degree of rigidity to it, but it is, in addition, 
liable to another element of instability to which other 
structures are not subject. This peculiar feature in the 
suspension principle, is the tendency to accumulate oscilla- 
tions when subjected to the continual repetition of an 
isochronous disturbing force. s 

Numerous attempts have been made from time to time 
to modify the true suspension principle in such a manner 
as to eradicate the dangerous tendency to accumulate oscil- 
lations. Of all these there are only two which have proved 
in practice to be at all effectual; and as one of them consti- 
tutes the design of the Albert Bridge, they are deserving 
of some consideration. It must be borne in mind that 
there is no difficulty in introducing such a quantity of 
bracing and trussing in a suspension ay as will rende- 
it proof against any amount of vibration, but the weight of 
material would oa ae menneet that it —_ be ag 
economical to employ a girder or other type of construction. 
The object is to ol a structure which shall afford all 
the advantages in point of strength and weight of the sus- 
pension principle with the rigidity of the horizontal. The 
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tendency to accumulate oscillation, or, in fact, to oscillate in 
any degree, is due to two causes. One is the flexibility of 
the suspension chains, and the other that of the roadway. 
If these could be braced together so as to form a perfectly 
rigid frame the problem would be solved. In the first of 
the methods the ordinary chain is replaced by inclined 
rods which will naturally be stiffer, but at the same time 
the difficulty of maintaining them straight increases in a 
very rapid ratio with the span. Directly they begin to sag 
the value of the principle is lost, as it approaches more and 
more to the primary type. It appears, therefore, from 
these facts, for certain lengths of suspension rods, that is, 
for certain limited spans, the flexibility of the chain may be 
almost entirely removed, as the sagging action does not 
commence until a certain length of rod is employed. A 
partially stiffened roadway is obtained in this method by 
the use of longitudinal bearers, but both these advantages 
are attended with a proportionate increase of weight over 
and above that which would be required in an ordinary 
suspension bridge, and the larger the span the greater the 
disproportion, ‘This is a serious disadvantage, as there is 
little or no economy in employing suspension bridges for 
small spans. They are especially adapted for long spans, 
and for large spans only, 

The next method, that known as Ordish’s, which 
has been adopted for the Albert Bridge, is the only 
one which will bear an accurate investigation respect- 
ing its capability for carrying railway traffic, We 
do not mean to assert that the design for the Albert 
Bridge, or for its prototype over the Moldau at 
Prague, is altogether fit for the passage of an express 
train, but it is infinitely more competent to perform that 
duty than the so-called suspension bridges in America, over 
which the trains cross at about four miles an hour, The 
objection urged against the other principle, on account of 
the impossibility of maintaining the suspension rods in a 
straight line when they have passed a certain limit of 
length, does not prevail inthe present instance. The inclined 
suspension rods may beof any length, as they are retained in 
straight lines by being connected by vertical rods with 
an ordinary suspension chain, The roadway is supported at 
whatever intervals may be desirable by the inclined rods, 
so that it is not directly affected by the action of a disturb- 
ing force upon the curved chain. But the superiority of 
this design over the other is not due merely to the fact that 
longer inclined chains can be used, The manner in which 
they are arranged with reference to each half of the span 
is very different, and confines the disturbance within 
very narrow bounds, instead of allowing it to be 
communicated to the whole of the structure. It is true 
that the inclined rods are liable to a slight sag, due to 
alteration of temperature, but this isa very different matter 
from it being caused by an increase of span, and one which 
can be easily provided for. Admitting that this design is 
adapted for the purposes of railway traffic, the question of 
the velocity at which it would be safe to run a locomotive 
and train over it, can only be determined by actual experi- 
ment. There is, unfortunately, no analogy between the 
effects of statical and dynamical loads, so that, although we 
may know from experience the behaviour of a structure 
under the former, we cannot predict from that knowledge 
how it will behave under the latter. 

Omitting all consideration of the locomotive question, 
the severest test to which a bridge on the suspension prin- 
ciple can be put, is to subject it to a repetition of a 
uniformly disturbing cause. A body of infantry, marching 
ata quick, regular step, is the most dangerous description 
of load that could possibly be brought upon a suspension 
bridge. So well is this known, that men marching across 
bridges of this character invariably take open order, and 
break step as much as possible, It has been calculated that 
in this manner a bridge may be strained to double the 
extent that it would be, if the same number of men were 
simply standing upon it. The bridge at Prague has been 
tested by marching men across it, with the most satisfac- 
tory results. The passage of cavalry is also a severe trial 
to a suspension bridge, but not so severe as that of a herd 
of cattle, as the latter pack rather closer. Since the 
Prague bridge has successfully undergone the trial it has 
been subjected to, there is no reason to fear that its 
successor over the Thames will fail under a similar ordeal. 
It is gratifying to know that, a length of 
time the Albert Bridge works have been in abeyance, there 
is now every prospect of their being speedily and vigo- 
rously pushed on, The causes which led to the prolonged 
suspension of operations have been now removed, and 
under the new régime matters will soon assume a very dif- 
ferent aspect. 


BOARD UF TRADE INSTRUCTIONS TO THE SURVEYORS OF 
SHIPPING, 

Ir is pretty well known to the professional, but scarcely 
so well to the general, public that some thirty surveyors 
are constantly engaged by the Government at all the dif- 
ferent ports of these kingdoms in certifying as to the proper 
and safe state of sea-going vessels, especially of steamers 
carrying passengers. According to the Merchant Shipping 
Act (1854) at present in force, the boilers of steamers 
are to be provided with a safety valve out of the control 
of the engine-men ; the compasses are to be adjusted; all 
passenger steamers are to be surveyed by officials ap- 
pointed by the Board of Trade; the mode of making 
surveys is to be regulated by the Board, to which the 
surveyors are to transmit their declarations, and no pas- 
senger steamer is to proceed on a voyage without the 
resulting certificate. The maximum time covered by a 
Board of Trade certificate is six months, a less time if 
the hull, machinery, or equipment is not considered 
by the surveyor to be in a sufficiently efficient state. 
Such are a few of the leading requirements, and 
the official documents we publish elsewhere will give 
as full answers as we are able to the inquiry lately 
addressed to us by more than one irate correspondent, as to 
—'* What are the actual instructions given to Board of 
‘Trade surveyors of steamships, relative to the inspec- 
tion of machinery and the fittings in ships’ bottoms,” &e, 
As might be expected from the nature of the case, 





the latitude allowed to the surveyor, the differences in the 
best practice, and other causes, there is not complete uni- 
formity in the surveyors’ requirements. We are thus 
informed that one “ surveyor will have stays put in curved 
dome tops—another does not think it necessary; one must 
have the valves in ships’ bottoms put far up in the ship’s side 
—another low dowr; one insists on rings being riveted 
round all man-holes—another does not care for them.” In 
the first and third requirements—the last certainly—most 
engineers will e; the second grievance is not stated 
with sufficient precision to enable us form a judgment 
either way. It is of course clear that in the absence of full 
particulars, it must seldom be possible to form an opinion 
worth giving on any special case, or to decide whether in 
any given case the surveyor is or is not to blame. But 
a shipowner or engine-maker can always have _re- 
course to the Board, which, on the principle of dividing 
and commanding, must rather be glad of such a peri- 
odical check on distant out-door officials as would be 
afforded by strictly examining clearly stated complaints. 
As a matter of fact, we believe that the feeling of the 
higher officials is against any Government official examina- 
tion whatsvever, as they consider it takes ———— off 
the shoulders of the owner; but of course it is their duty 
to see that the Act of Parliament is fully and properly 
carried out. With this feeling we venture to disagree. 
The civil remedy for negligence is, in all conscience, ex- 
pensive, and difficult enough to obtain in a court of law, even 
when, as generally is the caseon land, all the evidence can be 
obtained, A ship gone to the bottom of the sea may leave 
no survivor and no trace of evidence behind. Probably a 
deodand levied on the owner or carrier for the loss of 
any life at sea from whatever cause—whether from scurvy, 
produced by lack of lime juice, or from—say a defective 
chain cable—would meet most difficuities. But this ques- 
tion—really one of the greatest of the time, when we re- 
member that nearly three thousand British lives are an- 
nually lost at sea—is too vast to be examined with any 
brevity. 

Some most bitter complaints, however, have been made as 
to the circumstance that of three sister steamers, engined 
alike, the two first at sea, the third and last made, should 
have been subjected to having “the cylinders and casing 
covers off, pistons and slide valves drawn, pumps drawn, 
condenser opened out,” and various other annoyances. 
As “everything was painted and finished in the engine- 
room” by the time this undoing of work was required, a 
considerable expense was naturally the result. It is cer- 
tainly difficult to see the use of subjecting the shipowner 
—or, it may be, the contractors for the machinery—to all 
this extra work, though it is here again possible that the 
surveyor complained of could give his own version of the 
story. Ascan be read in the “ Instructions” we publish 
elsewhere, the surveyor has to guarantee by his “ declara- 
tion ” that everything is sufficient and in good condition ; 
and it is possible he may have had special reasons for his 
course of action. 

Yet another particular subject of grumbling has been 
the stringent objections raised against the use of cast iron 
in boilers, and even for steam pipes. The circular on 
the subject the Board of Trade issued last January 
is clearly rather tentative than definite in its character, 
It is to be hoped that more definite instructions will 
soon be published, which we may in due course take the 
opportunity of examining. 








PRIVATE BILLS OF THE SESSION. 


Tue Committees of both Houses have been active during the 
week with interchange bills in part—that is, the Lords with bills 
that have been passed by the Commons, and the Commons with 
bills that have gone through the Upper House. The Committees 
of both Houses have still a few remanets of their own bills to 
dispose of, those in the Commons being chiefly tramway bills. 

In the Lords the Mining Company of Ireland Bill and the 
Billingsgate and Leadenhall Market Bills have gone through 
Committee unopposed, as have also the Bromsgrove and the 
Droitwich Water Bills. On Monday two new Committees of the 
House of Lords commenced their sittings. One of these, of 
which Lord Beauchamp is chairman, had two Lords’ bills to deal 
with—the Dover “zrbour Bill, which was passed, and the Isle | 
of Wight and Cowes and Newport Junction Railway Bill; also 
four bills seut up from the Commons—the Edinburgh, the 
Greenock, and the Vale of Clyde Tramway Bills, and the Clyde 
and Cumbrae Lighthouse Trust Bill, that caused a keen contest 
in the Commons’ Committee. The other Committee, with Lord 
Kesteven as chairman, had six bills from the Commons, of which 
two were disposed of by being passed at the first day’s sitting— 
the Bristol and Exeter Railway Bill, and the Salford Borough 
Drainage and Improvement Bill. The other bills in the group 
are the two Bristol Docks Bills and the Liverpool and Dublin 
Tramway Bills. In the House of Lords there are now forty 
private bills waiting for their second reading, to which ten or a 
dozen bills have to be added that have still to be sent up from the 
Commons, an thirteen bills have been committed and are waiting 
for the Committee to be named. This represents pretty nearly 
the number of bills remaining for their lordships to deal with. 
On Tuesday Lord Redesdale’s Committee passed and reported 
the Lancashire and Yorkshire, and London and North-Western 
Railway Companies Bill, the Manchester Improvement Bill, the 
British American Land Company, and the Arbroath Corporation 
Gas Bills. 

In Group F, Mr. Sturt chairman, a very obstinate struggle 
has been ended at last in connection with the Newry Borough 
Improvement and Water Supply Bill. In the early part of May 
three bills stuod in the group—the Newry Bill, the Dublin 
Main Drainage Bill and the Alliance and Dublin Consumers’ Gas 
Bill. At the same time six other groups were under considera- 
tion, some of them with five and six bills in each, and including 
some of the most keenly contested bills of the session. The 
Coalowners’ Bill, the Metropolis and the Richmond Sewerage 
Bill, half a dozen opposed tramway bills, and mauy other im- 
portant cases, have been cleared off the list long siuce then; but 
the Dublin and the Newry Bills have seen them all out, and new 
groups taken in their places. On the advice of Mr. Dodson, 
Chairman of Committees, or by the exercise of other influence, 
pity has been exercised towards Mr. Sturt and his colleagues, 
The Alliance and Dublin Gas Consumers’ Bill has been taken 





off their hands, and made a group in itself, under the chairman- 
ship of Mr. Charles Gilpin. The Newry Bill is not really of ' 


great intriusic importance, byt opposing interests were involved 


in the two different water supply schemes, the Camlough and 
the O’Neill proposals; and hence a contest that has lasted 
since the 18th of May, and the engagement on either 
side of the most eminent members of the parliamentary 
bar; and as witnesses on one side or the other the best-known 
waterworks engineers, pretty equally divided, including Messrs. 
Bateman, Hemans, Hassard, Neville, aud others. The Edin- 
burgh Water Bill introduced a member of the Scottish bar to 
the Committee Rooms, and the Dublin and Newry bills have 
introduced several members of the Irish bar, who have greatly 
enlivened the proceedings at intervals by their forensic eloquence, 
which is in strong contrast with the quiet conversational appeals 
of their English brethren in Committee. A Queen’s Counsel in 
the Dublin main drainage scheme referred energetically to a 
former project for utilising the sewage by irrigation, by which it 
was pro to use it in its “purity,” and not ina diluted 
state, Another Irish Queen’s Counsel, in the Newry case, an 
excellent speaker, and acute cross-examiner, seemed to think 
that although a woman’s hair, if her own, may be a glory to 
her, the horsehair was none to him, and accordingly, with au 
abandon quite refreshing, and never before, or very rarely, 
witnessed in a Committee Room, tossed his wig upon the table 
when not actively engaged. The Newry Bill was passed with 
important amendments, 

Since our last, large additions have been made to the authorised 
tramways of London. The Committee on Group 12, Mr. Cross 
chairman, has the following bills:—The Paddington, 
St. John’s Wood, and Holborn Street ; the London Street (Ken- 
sington, Westminster, and City lines); and the Metropolitan 
Street (Westminster Bridge and Battersea Park, &c., Extensions), 
The Committee has also confirmed the Board of Trade pro- 
visional orders in relation to the London Street (Extensions) ; 
the London Street (Caledonian-road Extensions) ; the Metropo 
litan Street (Extensions); and the Pimlico, Peckham, and 
Greenwich (Extensions, &c.). The Metropolitan Street Exten- 
sions scheme is curtailed in this, that the Company is 
not to be permitted to pass New Palace-yard as was proposed, 
Authority is given to cross the river by Westminster Bridge to the 
end of the Embankment, thence to turn along the Embank- 
ment, and round by the newly erected statue of General Outram 
into Whitehall-place, to terminate at the end of that street oppo- 
site the Admiralty, but not to pass into the thoroughfare. :The 
nearest point of the tramways to the Houses of Parliament in 
another direction will be to the north door of Westminster 
Abbey. The other restrictions are, that passengers are not to be 
taken up or set down on Westminster Bridge, and that the First 
Commissioner of Works should have power to order the removal 
of the tramways if they are found to affect the approaches to 
the Houses of Parliament, the decision to remove not to take 
effect before the expiry of forty days after the decision has been 
laid on the table of the House, 

Group L disappeared among the last of the Commons’ bills 
on the Commons’ lists yesterday. The Committee concludes with 
the Mersey Docks Bills, Nos. 1 and 2. No. 1 was promoted by 
the Mersey Docks and Harbour Board, and has given place to 
bill No. 2, which contains two additional sections, associating 
the corporation of Liverpool and the Birkenhead Improvement 
Commissioners with the Docks and Harbour Board, The power 
to construct new works of considerable importance is given by 
the bill. It gives power to fill up the whole of St. George’s and the 
Seacombe basins, or parts thereof, and the passage from George’s 
basin to the Prince’s Dock, and to construct a roadway, in part 
on pontoons, with a solid slipway from the eastern end of St. 
George’s basin ; a floating landing-stage to connect the Prince’s 
landing-stage and the St. George’s landing-stage ; certain retain- 
ing walls and a tunnel culvert ; a bridge to connect the floating 
landing-stage with the Seacombe basin ; and a graving dock upon 
the site of the existing passage from George’s basin to Prince’s 
Dock. The bill also gives power to remove the landing-stage in 
the low-water basin at Birkenhead, and to appropriate the 
materials, and to substitute certain works for those authorised 
in 1860. The preamble of the bill has been| declared proved, 
and the clauses will be gone through to-day. 

The Watermen’s Company and Thames Conservancy Bill has 
been thrown out in Mr. Walter’s Committee, Group N, being the 
last bill of the group, This bill, promoted by a disaffected body 
of watermen, was for an alteration in the construction of the 
Board of the Watermen’s Company. The room was very much 
crowded with a sort of witnesses not often seen in the rooms— 
= in Guernsey jackets, and attire suited to long oar barge 
work. 

Yesterday, a new Committee, Group O, Sir P. Egerton chair- 
man, commenced its sittings upon seven gas and water bills 
from the Lords. Although they are all opposed, they are not in 
any instance likely to lead to contests of much interest. 

In Mr. Dodson’s Commons Committee on Wednesday the 
following bills were passed for report to the House—the Scar- 
borough and Whitby Railway Bill, Cleveland Water, Glasgow 
Improvements, London, Chatham, and Dever Railway Bill, 
Waterford Water, and the Wicklow Copper Mine Company bills. 


IRON ABUTMENTS. 


IN our impression for 21st April an article appeared on ‘‘ Cast 
Iron Abutments for Bridges,” and on May 12th we gave a de- 
scription and engraving of iron abutments, furnished to us by Mr. 
Maynard, of, Crumlin. As this subject is somewhat novel, and of 
considerable interest to engineers, we this week give an illustration 
showing the system of cast iron abutments as proposed by Messrs. 
Handyside and Co., of Derby and London, last year for bridges 
in Buenos Ayres, The circumstances under which these bridges 
were required were peculiar, and demanded a special kind of 
structure. A vast extent of pampas, or flat country, is intersected 
by rivers, and the Government were desirous of improving the 
communication by erecting bridges at all convenient points. More 
than a hundred bridges were wanted; and Messrs. Handyside and 
Co., amongst others, were invited to supply designs and tenders. 
As the country has neither stone nor timber, and as even bricks 
are not easily made or procured in the new districts, Messrs. 
Handyside and Co. proposed bridges which shou'd be complete 
iron structures, with iron roadways, and with iron wingwalls 
and abutments, so as to be entirely independent of ordinary build- 
ing materials. In this decision, and in the design, they were as- 
sisted by Mr. R. M. Ordish, who had previously on other occa- 
sions proposed to use iron abutments. 

The mid-channel piles are formed of iron screw piles. The 
foundation soil is of a caleareo-argillaceous character. As will 
be seen from the illustration, similar piles were proposed for the 
abutments, and to these piles are bolted a series of cast iron 
plates, forming a complete face and side wings. Cast iron was 
preferred for this work rather than wrought iron, as being better 
adapted to resist the outward thrust of the banks, and as also 
best suited to the alternate wet and dry condition at the different 
seasons of the year. The superstructure of the bridges is en- 
tirely of wrought iron, and is strong enough t» curry the carts of 
the country, which have heavy loads on a sinall wheel base, 
Considerable pains were exercised by Messrs. ILindyside and Co. 
in designing the bridges for safe and permanent service; but 
another and a lighter construction of the same system of bridges, 

d ther firm, was subsequently accepted by the 
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HOUSE OF COMMONS’ COMMITTEE ON 
PATENT LAW. 
No. IV. 


‘YESTERDAY, at a meeting of the House of Commons’ Committee 
on Patent Law, Mr. Samuelson, M.P., presided. 
Mr. Hinson, chief clerk to the Attorney-General, said that when 
a provisional specification is brought to the Patent-office it is laid 
before the law officer. The declaration, therefore, came into his 
hands ; and if it was notin proper form, or if it seemed to him that 
the invention was improperly described, or that the declaration 
included more than one invention, he brought the fact under the 
notice of the law officer. This course was adopted with all pro- 
visional specifications. Each specification was, as a rule, kept in 
his room for a week, and then taken to the law officer for his deci- 
sion. When no objection is made they are signed by the At- 
torney-General. Declarations are very liable to be defective. The 
most common defects are of a formal and technical character, the 
proper legal forms not having been complied with. He had no 
absolute test as to whether an invention had been properly de- 
scribed. Each case stood upon its own merits, and if he thought 
that an invention was not fairly described, it would be because of 
something very obvious. He had more knowledge of some things 
which were made the subject of patents than he had of others, 
consequently he could act more stringently in some cases than in 
others, but he had no special technical knowledge. His know- 
ledge was of a legal character. Whenever a specification came 
before him he endeavoured to read it as one of the general public 
would do, but without any special technical knowledge. If within 
a week, or any other time, two specifications came under his notice 
which obviously described the same invention, he should not ob- 
ject to the second specification on the ground that the invention 
was not new. The law officers did not consider the question 
of priority to be a question coming within their province. 
Sometimes, however, opposition came in, and then the thing had 
to be looked at with very considerable care, and he should com- 
municate all the facts to the Attorney-General. He had a clerk 
under him in the Patent-office, and the declarations came first 
before that clerk, then to him, and lastly to the Attorney-General. 
The number of provisional specifications given in at the Patent- 
office since December 16th, 1868, was 4424, out of which 959 had 
been objected to up to the present time, the proportion of objec- 
tions therefore being about one in four. One objection commonly 
made was that the title did not correspond with the specification ; 
very often patentees do not care to let the nature of their inven- 
tion appear in the title. He was obliged to be careful about 
making objections, for inventors very often entered protests against 
them. In consequence of these objections specifications are very 
often sent back to the inventor three or four times, and it is not 
an uncommon thing for the time of the provisional specitication 
to nearly run out before the objections of the Attorney- 
General are met by the applicant. Sometimes a specification 
will include seven or eight different inventions, and he had 
one which contained about twenty; this is because inventors 
often try to get two or more patents at the cost of one, and in so 
doing they also deceive the public, as the two or more inventions 
would not show in the title. The titles are often made so large 
that they will include anything ; he would cite “‘ Improvements 
in Steam Engines” as an example. He did not pretend to under- 
stand the technical phrases commonly used in specifications, in 
fact he often had to consult books to find out what they meant, so 
that he could get a general knowledge of the thing. The fee 
received by the Attorney-General on every provisional specifica- 
tion was two guineas, and he (Mr. Hinson) received five shillings 
on each of them. If the inventor proceeds with his patent, the 
Attorney-General receives another fee of one guinea, making three 
guineas in all. If the patent is refused the fees are not returned, 
but as there is no warrant in such cases, the total sum then 
received by the Attorney-General is two guineas, and not 
three. He has no further fees over the patent. He receives 
nothing when further sums have to be paid by the patentee at the 
end of the third and seventh years. If a complete specification 
be filed in the first instance, which is very rarely the case, then 
the Attorney-General receives two guineas and not three, from 
first to last. Sometimes, for want of technical knowledge, 
they were obliged to grant patents somewhat in the dark; 
he did not remember any case in which they had called in 
scientific assistance. He had printed forms in the office, one 
of which was sent to any inventor whose specification was 
objected to, and the nature of the objection was put in 
writing in a space left for the purpose at the bottom of the 
form. Asarule, patents are not objected to on the ground of 
frivolity, although this has been very rarely done in very extreme 
cases. He was the Attorney-General’s chief clerk ; ke attended 
also, therefore, to other legal work than that of the Patent-office. 
The time of his clerk was largely taken up in attending to patents; 
on an average about half a dozen patents were filed every day in 
the year, and the time occupied in examining a specification varied 
from ten minutes to one day, though the latter cases were very 
rare. He did not give friendly advice to patenteces as a general 
rule ; it would be very injudicious to do so. Sometimes patentees 
were not satisfied with his objections, and wished to see the 
Attorney-General personally, but such cases were very rare, 
amounting perhaps only to one in a hundred. He did not sit 
in judgment on specifications or inventions; he simply made 
suggestions to the Attorney-General, but the Attorney-General 
did not necessarily act upon his suggestions; in fact, he often 
raised objections of his own to specificati ionally a 
patent was stopped by them, on the ground that the invention 
was clearly unpatentable. He should be happy to get up a return 
for the Committee—as requested by Mr. Macfie—of the inventions 
that had been refused on the ground that they were not proper 
subjects for patents. When opposition to a patent springs up, 
the chief grounds of opposition usually are that a servant or 
somebody else has obtained knowledge of the invention in some 
improper manner, They never objected to patents on the ground 
that the inventions were only fit subjects for designs. 
Much of the foregoing evidence was given in reply to questions 
put by the Attorney-General, who was present. 
_ Mr. T. Aston, barrister-at-law, then proceeded to give evidence 
in continuation of that which he furnished at the previous meeting 
of the Committee. He said that he saw three great objections to 
the present patent system. Firstly, there was no preliminary 
examination of patents ; secondly, there was a want of an official 
examination of the complete specification ; thirdly, there were 
difficulties connected with the trials of patent cases. He had 
already given evidence on the first point. The second of these 
difficulties was a very important one, as patentees complain that 
they have not sufficient protection for their property, and the 
public complain that they cannot defend themselves from the 
patents. These complaints on both sides would be in a very 
xreat measure removed if there were an official examination of the 
document which constitutes the title deed, and if it were properly 
revised. There are some intelligent patent agents ; there are also 
some who are not so ; it is very commonly the case that an unin- 
termed man goes with his invention to an uninformed patent agent 
for assistance; the patentee in the latter case is frequently 
tempted to putin a very wide claim, or one capable of a 
very wide interpretation. He therefore does not as a rule 
find out the real value of his title deed till he goes into 
court with it ; there for the first time it undergoes strict examina- 
tion by the judge on the bench, which is an ordeal which very few 
specifications can stand, Last week a patent for a process of 
uanufacturing glass and of the apparatus connected therewith 
came before the House of Lords, who put some construction upon 
the specification which had been put upon it by the Master of 
Rolls, but a different construction to that which had been put upon 
it by the Lords Justices of Appeal. In consequence of these 
differences of construction between such high legal authorities 
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the patentee had been put to very heavy costs, which might not 
have been incurred at all had there been at the outset an 
official examination of the complete specification. He thought 
that the examiner should be a lawyer assisted by persons 
with technical knowledge. Patent actions he thought were 
actions which required a great deal of time; the interests in- 
volved are usually very large, so they are actions which are very 
strenuously contested on both sides; they necessarily therefore 
take up much time, and if they have to be decided by a judge on 
circuit they are not looked upon by the judges with much satis- 
faction. Also, it is not easy to impress the mind of the judge, or 
the minds of an uninformed jury, with all the facts which ought 
to be known to lead them to come toa decision. Very often, then, 
the case is thrown over. The ber of wit is usually 
large, and scientific witnesses have to be paid, so the costs are 
enormous. These cases should, he thought, be referred to a 
special judge, who should be assisted by scientific assessors, the 
expenses would then be materially | d. If wit were 
examined before scientific assessors it would not be necessary to 
examine them at such length as at present, because they would be 
giving evidence to minds well-informed on the subject. Specifi- 
cations he thought would be improved under the present system 
if there were not so much disinclination on the part of the 
law officers to permit patentees to disclaim; he thought that they 
should rather be encouraged to do so. This disinclination on the 
part of the law officers probably arises from the fact that now 
and then a scheming patentee may wish, by disclaiming, to get 
some advantage over the public ; still, it is very perilous for them 
to attempt to enlarge their patent by subsequent alterations, as 
the attempt to so enlarge it makes the patent entirely void. He 
thought that inducements should be held out to the inventors in 
other countries to make England a great market for their inven- 
tion, but ke thought it would be a good plan that when a foreigner 
takes out a patent in England he should be obliged to put his in- 
vention in practice in this country. He did not think that any 
harm would be done if the same obligation were im d upon 

English inventors too; in fact, he thought that it would be a very 

good plan. He then presented the Committee with the following 

table relating to patents taken out by foreigners :— 

Returns relating to Patents for Inventions taken out for the United 
Kingdom of Great Britain and Ireland, showing the number of 
applications made from each of the under-mentioned citics and 
towns during the years 1867, 1868, 1869. 
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The conclusion he drew from the foregoing table was that 
foreigners contribute much more largely than might have been 
supposed to inventions patented in this country, which was 
another reason in support of what he had already suggested, that 
they should be encouraged to make England a great market for 
their inventions. As regards licenses, as a matter of fact paten- 
tees very rarely refuse to grant licenses, even when they are 
manufacturers, They were usually very anxious to grant them. 
Reference had been made by the members of the Committee 
to a case in the North, b A. all the patents belonging to 
one particular branch of manufacture had been bought 
up. But even in that case they offered the use of the con- 
solidated inventions to the trade with the utmost freedom, 
and put all applicants on the same footing. In one sense this was 
an advantage to the trade; beeause the manufacturers thereby 
obtained the use of all the inventions under one licence. There 
may be exceptional instances in which patentees and others can- 
not agree about the terms for licences. He did not think that the 
scale of fees for patents, high as it appears to be, was oppressively 
high, because the inventor has no difficulty in meeting the ex- 
penses of the provisional specification in the first instance, and if 
his invention is a good one, he afterwards can easily get aid from 
capitalists, But this point, as to the proper amount of fees, was 
one respecting which those who made applications for patents 
could give more accurate information, Some patents could be put 
in practice much sooner and much less expensively than 
others, so it would not do to fix upon one particular 
time for all patents, within which time they should be 
- in practice; the length of time given to each patentee 
or this purpose, should, he thought, be made the subject of a 
special application to the Attorney-General, and the patent 
should lapse if it were not put in operation within a reasonable 
time. He had heard judges complain that they have had no 
scientific assistance over patent trials, and one reason that they 
did not oftener say so perhaps was that there was no fund out of 
which to pay for such assistance. Judges take a pride in getting 
off their causes quickly; they do not like the introduction of cases 
waich will take up so much tine, as probably to leave a number 
of other cases undisposed of, therefore they do not like patent 
cvwes. He knew of one instance in which Baron Bramwell offered 
vv sit for several days during the vacation to get through one of 
them. If a separate judge were not appointed to attend 
solely to this work, he thought that one of the judges should 
have special sittings to hear patent cases. Both parties, he 
thought, in patent cases, would elect to have the cause tried 
by a judge and scientific assessors, rather than by a jury. The 
same tribunal of a judge and assessors, he-thought, might officially 
examine the complete specification, they could decide as to the 
novelty of the invention, but in most cases could not possibly 
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decide as to its utility. When once such a tribunal has placed 
its official stamp upon the invention, the specification ought to 
have a certain value in consequence as property, and it ought to 
be a very difficult document to upset in a court of law. This 
official examination should be in open court, before the granting 
of the patent. If this tribunal refused to grant a patent to the 
inventor, he should have the power of appeal to a still higher 
and more authoritative tribunal—say to the Privy Council. If 
there were opposition to the patent it should come before this 
preliminary tribunal; there would be a trial in fact, in such case. 

A member of the Committee said: Do you not think that in 
the majority of cases it would be a great obstacle to poor in- 
ventors if they had to come before a tribunal like this at first? 

Mr. Aston said that he assumed this official examination was 
over an open document and a complete specification, not over a 
provisional specification, and before that stage was reached the 
poor inventor would have made his arrangements with monied 
persons. He would not, it would be seen, abolish the provisional 
specification, which he believed to be very useful, and of great 
advantage both to the inventor and to the public. There should, 
however, be a preliminary examination before the inventor goes 
before the judge and assessors; the ‘first tribunal, which examines 
the provisional specification, should be of a less elevated character; 
in short, this lower tribunal should take the position now occupied 
by the law officers. As poor inventors very often patent old 
inventions under the present system, they would probably 
gain more than they would lose, by having their specifi- 
cations critically examined by tribunals like those which he 
had suggested. As a rule, inventors were very impro- 
vident in their arrangements, but he did not think that 
patentees, as a whole, expend more money over their inventions 
than they receive for them in return. He did not agree with the 
statement that had been made to that effect to the Committee. 
Manufacturers themselves did not, as a rule, make inventions. 
The inventors are usually men in their employ working within 
their establishments, and the manufacturer not unfrequently aids 
his subordinate in perfecting his invention. There is also a sepa- 
rate class of inventors, not connected with the branch of manufac- 
ture which they work to aid. They are usually persons acquainted 
with the details of the process of manufacture in question, and 
they have leisure time on their hands—much more leisure time 
than the manufacturer himself. An inventor of this kind makes 
improvements by comparative trials. He has many failures, but 
at last, perhaps, surmounts all difficulties and perfects his 
invention. A man in trade cannot, as a rule, do all this. 
He says, ““I must give my time and attention to my 
business.” Therefore he is not so likely as the other in- 
ventor to go so far with his experiments. Some of the most 
important inventions have been made by men of this class. Mr. 
Bovill, for instance, was not a miller, nor engaged in the corn 
grinding trade. Mr. Bessemer was not an iron manufacturer, Sir 
William Armstrong and Mr. Whitworth were not artillerists, 
though they had great mechanical genius, no doubt. Although 
there were many cases of this kind, he nevertheless thought that 
most patents originated in combinations between workmen and 
masters. Oppositions to patents arise generally out of cases 
of dispute between rival patentees. He believed there were many 
instances in which both parties were frightened by the great legal 
expenses from going into a court of law; also that a patentee 
will sometimes give way to his opponent rather than face 
such expenses. Sometimes litigation is avoided because the 
patentee is doubtful as to the validity of his claim, and in such 
cases the patentee is advised by his counsel, perhaps, not to take 
his case into court. He didn’t think that the expense of coming 
to London was one of the bars to litigation; in fact, he had found 
that the residents in provincial towns preferred in most instances 
that their cases should be tried in London rather than in the 
district where they lived. Some patent cases were very expensive 
and lasted a long time; he remembered one the hearing of which 
lasted for thirty-five weary days; it was the celebrated paraffin-oil 
case. The costs were very heavy. The costs on the wiuning side, 
when they were taxed, came to upwards of £10,000; still it must 
be remembered that that was a very exceptional case, and there 
were probably twenty scientific witnesses on both sides kept in at- 
tendance while it was going on. He should be very glad to see an 
internatioral patent law, as well as an international law of copy- 
right. The Committee then adjourned. 











TORPEDOES IN OIL WELLS. 


Some time ago a Mr. Roberts found that by firing 
charges of powder or other explosives at the bottom of oil 
wells, the supply of which was unsatisfactory, he succeeded 
in obtaining the oil in greater abundance. He obtained a 
patent, the validity of which has been contested. The fol- 
lowing extract from the Scientific American will show with 
what result :— 

In a recent trial at Pittsburgh, before Judge Strong, of the 
United States Circuit Court, the Roberts patent for increasing 
the flow of oil wells, by the firing therein of torpedoes. was fully 
sustained. The patent consists in sinking to the bottom of the 
well, or to that portion of it which passes through the oil-bearing 
rocks, a water-tight flask, containing gunpowder or other powerful 
explosive material, the flask being a little less in diameter than 
the diameter of the bore, to enable it to slide down easily. This 
torpedo, or flask, is so constructed that its contents may be ig- 
nited either by means of caps, with a weight falling upon them, 
or by fulminating powder, placed so that it can be exploded by a 
movable wire, or by electricity, or by any of the known means 
used for exploding shells, torpedoes, or cartridges under water. 
When the flask has been sunk to the desired position the well is 
filled with water, if not already filled, thus making a water tamp- 
ing, and. confining the effect of the es:plosion to the rock in the 
immediate vicinity of the flask, and leaving other parts of the 
rock surrounding the well not materially ‘atfected. When these 
arrangeraents have been completed th contents of the flask are 
exploded by the means already mentioned, and, as the evidence 
showed, with the result, in most instances, of increasing the flow 
of oil very largely. 

The theory of ‘he inventor is, that petroleum or oil taken from 
oil wells is, before it is removed, contained in seams or crevices, 
usually in the second or third stratum of sandstone or other rock 
abounding in the oil regions. These seems or crevices, being of 
different dimensions and irregularly located, a well sunk through 
the oil-bearing rock may not touch any of them, and thus may 
obtain no oi], though it may pass very near the crevices ; or it may 
in its passage downwards touch oaly small seams, or make smail 
apertures into neighbouring crevices coptaining oil, in either of 
which cases the seams or the apertares are liable to become clogged 
by substances in the well or in the cil. The torpedo breaks 
through these obstructions, and permits the oil to reach the well, 
Judge Strong, in delivering the opinion of the court, holds that, 
while the general idea of using to::pedoes for the purpose specitied 
is not patentable, the particular :method of employing them in- 
vented by Mr. Rubertsis patentab le, and, therefore, that he is en- 
titled to protection. 








THE statistics of railway const: uction in America are truly as- 
tonishing. New lines are being la id down throughout the country 
at the rate of over 5000 miles a y: ar, and each day the sun passes 
over the Continent it sees fifteer, more miles added to the iron 
network spanning the various Stat: 2s. In many cases the new lines 
act as pioneers, omy up new tr: its to civilisation, and as such 
their construction will for a time entail heavy loss on investors : 
but in the vast majority of instances, and in nearly every case of 
roads which have been for some time in operation, there are no 





more safe and remunerative invest ments in the world than Ameri- 
can railroad securities. 


| 
hy 


} 
' 


a 


ua memenes 


Se ne 








412 





THE ENGINEER. 


JUNE 16, 1871. 








RAILWAY MATTERS, 


THE formal test of the new Keokuk Bridge over the Mississippi 
was made on the 18th ult., by bringing five locomotives of the Des 
Moines Valley Railroad to a halt on each span and running them 
= aaa over the bridge. The bridge bore the tests satisfac- 

rily. 

THE number of passengers conveyed over the Metropolitan, the 
Metropolitan District, the St. John’s Wood, and the Hammer- 
smith and City Railways during Whitsun week in the following 
years were as under :—In 1866, 484,900; 1867, 570,720 ; 1868, 
650,746 ; 1869, 907,657 ; 1870, 1,043,986 ; and in 1871, 1,122,814. 

On Sunday afternoon a fire, which at first created some alarm, 
broke out in three arches stored with waste paper, under the 
South-Eastern Railway, close to Union-street, in the Borough. 
A large quantity of paper was consumed, but the fire was speedily 
got under, without in any way interfering with the traffic of the 

ne. 

A SPECIAL meeting of the Pimlico, Peckham, &c., Tramways 
Company was held on Friday, at the offices in Parliament-street, 
Mr. Evans in the chair, when a resolution was passed approving a 
bill now before Parliament for authorising the London Tramways 
Company to construct additional tramways in the counties of 
Middlesex and Surrey, and in the city of London, and for other 
purposes, Subsequently a meeting of the Metropolitan Tramways 
Company was held at the same office, Mr. Evans in the chair, 
when the same formal resolution was agreed to, 


Tue New York Sun says :—“‘ Several narrow-gauge railroads are 
epg in Pennsylvania. A company has been chartered to 

uild a road of thirty-inch gauge from Philadelphia, to connect 
with the Pennsylvania Central in Chester County, passing through 
Upper Darby, Hereford, Maple, Newtown, and Paoli. In a week 
or two work will be begun on another narrow-gauge road from 
Bell's Mills station on the Pennsylvania Central, in Blair County, 
across the Allegheny Mountains, through Bell’s Gap, a distance 
of twelve miles, which will afford an outlet for the coal, lumber, 
and iron of an important mountain district. Some of the gradients 
on this line will be over one hundred feet to the mile. The Lan- 
caster and Reading Narrow-gauge Railroad Company has been 
incorporated, with the right to build a road with a gauge not ex- 
ceeding four feet, from the city of Lancaster to the city of 
Reading; also to construct branches. There is also a movement 
on foot to build a narrow-gauge road from Media to Chester, in 
Delaware County. 

A COMMENCEMENT has now been made of the works in connec- 
tion with the system of tramways to be constructed in the prin- 
cipal thoroughfares in Leeds, The tramway from the bottom of 
Park-row to Headingley is to be laid down first, and ground was 
broken last week on that portion of the route which crosses 
Woodhouse Moor, The contractors began at the Leeds end of the 
Moor, on the south side of the highway, and they are working to- 
wards Headingley, As weather favourable for the work may now 
be looked forward to, rapid progress will doubtless be made with 
the line. Passengers between Leeds and the out-townships will 
have reason to rejoice at the laying down of the tramways if, as is 
hoped will be the case, they should lead to the introduction of 
commodious and comfortable omnibuses, fully adapted to the in- 
creasing traffic. At present there is, no doubt, much room for im- 
provement ; adequate and suitabl dation for the con- 
veyance of luggage and parcels, without damage or discomfort to 
the passengers, being especially required. 

SINCE coal was first conveyed to London by railway in 1845, the 
largest quantity taken there by the different lines ia any one 
month was in May last, a period when the consumption is much 
less than during any previous part of the year. The total carried 
by the various companies having termini in the metropolis was 
397,549 tons, being an increase over the previous month of no less 
than 77,139 tons. The Midland again takes the lead with 
123,356 tons, followed by the Great Northern with 96,717 tons, the 
London and North-Western 79,223 tons, Great Eastern 58,220 
tons, and the Great Western 34,985 tons, The great increase is 





owing to the low rates consequent on the dispute between the |: 


Midland and Great Northern Companies, It has, however, been 
highly beneficial to the South Yorkshire coal-owners, who have 
sent last month more coal to London than they ever forwarded 
before in the same time. Of Silkstone, 20,681 tons were sent in 
May, against 14,829 tons for the previous month. Of Barnsley 
coal there was sent last month 19,576 tons, against 11,928 tons in 
April and 9445 tons in March. There was also a very large in- 
crease from Derbyshire, Claycross and seven other collieries sending 
93,830 tons in May, against 78,103 tons in April. The increase 
appears to be caused by the desire of the coal merchants to stock 
as much as they now can, knowing that the present rates are not 
likely to last much longer. The rate for coal going by the Great 
Northern to London from South Yorkshire is 3s, 3d. per ton less 
than it was in January last, and from 0 nage A Midland 
about 2s, 7d., so that the merchants must have made large profit, 
and have had a large share of the £5000 which the two companies 
have been losing weekly. 


THE report of the Oude and Rohilkund directors states that 
during the past half year heavy floods had retarded the progress 
of the works ; and though present disappointment might be felt at 
the delay in opening for traffic further sections, the result would 
be advantageous, as, from the experience gained, there was «very 
certainty of ample provision being made both in the extent of 
waterway and height of banks to insure the safety of the lines. 
The completion of the lines from Lucknow to Fyzabad, to Byram- 
ghat, = for the first sixty miles towards Shahjehanpore, toge- 
ther with the branch from Allyghur to the Ganges, was expected 
early in 1872, and that of the Henares section, in which there were 
some heavy bridge works in tlae Juanpore district, at the end of 
1872. The completion of th whole system of lines, including 
the two large bridges over the Ganges and one over the Ram 
Gunga, was looked for at th end of 1873, The works on the 
Cawnpore branch were in good order, and of the whole length of 
forty-two miles, 33°8 miles Jaad been relaid with the new perma- 
nent way, which supersede{ the light permanent way originall. 
laid down, On the Byramghat branch the earthworks as orig 
nally proposed had been completed, but the extreme floods of the 
last season had shown the secessity for raising the banks in many 
places and for providing more waterway, especially in the valley 
of the River Goomtee, neexr Lucknow. The same remarks applied 
to the sections of the main line between Nawabgunge and 
Benares, Of the permanvnt way 23°75 miles had been laid from 
Fyzabad towards Nawabgunge, and material to the extent of 
58,375 tons, or sufficient for about 300 miles of line, had been de- 
livered at the depdts at B2nares, Fyzabad, Byramghat, and Cawn- 

re. Atthe Cawnpore (Janges Bridge the work in well sinking 

been continued, but from the extreme floods of last season it 
was determined to increasie the waterway by two additional 
and to sink an additional well at the site of each pier on the down 
stream side of the two wells orig inally proposed for the foundation 
On the section of the main lines between Lucknow and Shahje- 
hanhore 74 per cent. of the earthwork, and 17 per cent. of the 
brickwork had been executed, aiid 20 per cent. of the ballast col- 
lected. On the section of the niain line between Shahjehanpore 
and Mooradabad 90 per cent. of the earthwork and 214 per cent. 
of the brickwork had been execijted, and 33 per cent. of the bal- 
last collected ; and on the Ally;ghur branch 88 per cent. of the 
earthwork and 49 per cent. of the brickwork had been executed, 
and 24 per cent. of the ballast «,ollected. A junction had been 
formed with the East Indian J ailway at Allyghur, and a large 
amount of permanent way mat erial was delivered at that station 
for the Allyghur branch, of whi: 3h eight miles had been laid, The 
workshops at Lucknow were in full work for the engineering and 
other am te pee and Mr. Coo ke, the locomotive superintendent, 
was employing native labour wit ih perfect success. 





NOTES AND MEMORANDA, 


In 1817, Mehemet Ali, pee the importance of Alexandria 
as a commercial centre, restored the ancient communication with 
the Nile by means of the Mahmoudieh Canal. Since the building of 
this canal the population of Alexandria has quadrupled. About 
half a century after the completion of the Mahmoudieh Canal the 
great canal of Suez was opened to the commerce of the world. 


THE Welland Canal, in Canada, which connects the lakes Erie 
and Ontario, avoiding Niagara Falls, is but thirty-six miles in 
length, yet it cost the enormous sum of £1,400,000. With the in- 
vention of the locomotive engine, and its subsequent introduction, 
the time of the construction of large and expensive canals passed 
away. While the increase in the total length of the canals of the 
United States, during the past twenty years, can be not more than 
a thousand miles, the increase in the total length of railways, 
during the same period, is more than forty thousand. An addi- 
tional barrier to an extensive increase of canal communication 
looms up in the shape of narrow gauge railways, which are attract- 
ing great attention at this time, and which at no distant day will 
be the great freight carriers. 


Tue following table shows the number of letters passing through 
the New York Post-office during the quarter ending Mach 31 :— 





Received. Sent. 

West Indies .. + 151,656 .. .. «2 135,098 
France .. «ss «ee «se of ve 597 .e ce ce 5728 
Great Britain co «oe co c0 GOBGOB ce co vo 844,071 
Bremen and Hamburgh co SENT co cc «@ 156.865 
North German Union .. «- 466,511 383,633 
Belgium .. «os «oe of «8 oe 18,596 se oe os 18,036 
Netherlands .. oe ee 20,962 .. oo 18,041 
Switzerland .. os 14,438 .. 36,113 
Italian see «- ce oe cf of 25,471 .. 82,826 
Total oo co co co co 1,700,060 .o co eo 1,6lu,8il 


It will be welcome news to astronomers throughout the world 
to hear that the Board of Visitors of the Royal Observatory have 
determined to ask the Government to grant the sum of £ to 
enable photographic observations to be made of the approaching 
transit of Venus. It is a matter of wonder that now, when the 
labours of De la Rue and Rutherford have brought this most per- 
fect means of astronomical record toa pitch of perfection which 
it is scarcely needful to surpass, it is still ignored in official ob- 
servatories. 1n the matter of the transit of Venus, it will more 
than double the chances of success, and Mr. Rutherford has shown 
thatin other inquiries it enables an only moderately skilled person 
to doin a month what a Bessel would require years to compass by 
the old method. There is no doubt that the appeal to Govern- 
ment will be successful. 


Ir is stated in some of the pharmaceutical journals that the 
hydrate of chloral can be employed as a reducing agent to great 
advantage. All of the noble metals are at once reduced by it, in 
the presence of caustic potash or soda; and as chloroform is 
evolved in the process, and this envelopes the reduced powder, the 
precipitate can be readily washed out. When the solutions of 
gold, or of the metals of the platinum group, are treated with 
hydrate of chloral, warmed, and an excess of caustic soda 4 
and the whole boiled for a minute, a complete reduction of the 
metals takes place, probably in consequence of the formation of 
some formic acid, by the splitting up of the chloroform. In the 
case of silver salts the reduction is also complete, and chloride of 
silver is formed. Mercury salts are not ac upon. These 
properties of the hydrate of chloral suggest its possible application 
for metal plating on glass, and possibly in photography. 

Tue first canals constructed in the United States were those of 
South Hadley and Montague, in the State of Massachusetts. The 
company received its charter in 1792, and the work was com- 
menced without delay. The South Hadley Canal was built to 
afford a safe transit around the South Hadley Falls. It is two 
miles long, has five locks, and for a distance of 300ft. is cut 40ft. 
deep through solid clay-slate rock. The Montague Canal passes 
around Turner’s Falls, is three miles long, and has 75ft. of lockage. 
The largest canals of the United States are :— 








Name. State. | Length. 

Brie 1. .e cc es coo oc | Now York «ce os oo 363 
Chesapeake and Ohio .. .. | Maryland .. os «+ os os 191 
Central Division .. .. o- | Pennsylvania .. os os oe 173 
Western .. os os o o oe ee oe ee es 104 
‘Delaware and Hudson... New York and Pennsylvania... 108 
Ohio and Erie.. ee Gile <c 0m <e co ee ¢e 307 

ee ce ee 178 


Miami oe = ce oe ce «7% es 6 oe 
Illinois and Michigan .. Bilimeig cc cc ce 06 08 os 





THE following neat method of fixing’ the magnetic spectra, or 
figures produced in iron sm when these are set in momentary 
vibration on a surface placed over a magnet, is described by Mr. 
A. Mage in the American Journal of Science. A clean plate of 
thin glass is coated with a thin film of shellac, by flowing over it a 
solution of this substance in alcohol, in the same manner as a 
photographic plate is coated with collodion. After the plate has 
remained a day or two in a dry atmosphere it is placed over the 
magnet or magnets with its end resting on slips of wood, so that 
the under surface of the plate just touchesthe magnet. Fine iron 
filings are now sifted wien over the film of lac by means of a 
fine sieve. The spectrum is then produced on vibrating the plate, 
by letting fall vertically upon it at different points a light piece of 
copper wire. The plate is now cautiously lifted off the magnet 
and placed on the end of a cylinder of pasteboard, which serves as 
a support in bringing it quite close to the under surface of a cast 
iron plate which has been heated over a large Bunsen flame. Thus 
the shellac is uniformly heated, and the iron filings, absorbing the 
radiation, sink into the softened film and are fixed. The figures 
thus fixed may serve for the purpose of measurement or for 
photographic positives, or as slides for the projection of the images 
on a screen, 

Mr. G. E. Moore has recently examined a specimen of black 
mercury-ore collected in Lake County, California, by Professor 
Whitney. It occurs as a coating on the sides of cracks and 
crevices in a F pein quartoze gangue, and is accompanied by 
crystallised and massive iron and copper pyrites, and very minute 
cochineal-red crystals of cinnabar. Its physical properties are 
thus given :—Entirely without structure or cleavage. Fracture 
semi-conchoidal to uneven, fracture surfaces brilliant. Very 
brittle when struck or bent, yet tough when cut. Rubbed in an 
agate mortar the powder becomes a solid mass, taking a high 
polish and a metallic lustre like graphite. Colour greyish-black. 
Lustre metallic. Streak on porcelain pure black. Cut surfaces 
brilliant. Hardness about 3 on Mohr’s scale, somewhat greater 
than cinnabar, though difficult to estimate exactly on account of 
its brittleness. Specific gravity, 7°701 to 7°748; somewhat different 
in different specimens on account of ixed cinnabar. Before 
the blowpipe it behaves like cinnabar. In the closed tube it sub- 
limes completely, with the exception of a trifling residue of quartz 
andiron oxide. The black sublimate yields a cinnabar-red powder 
when care is taken that the upper part of the tube is heated to 
near the subliming point of the cinnabar. A qualitative analysis 
showed mercury and sulphur, with small quantities of iron and 
silica. Quantitatively examined it yielded as follows :—Sulphur, 
13°82; mercury, 85°79; iron, 0°39; quartz, 0°25. Whence its com- 
position is 

Hg, 98°92 ; FeS,, 0°83 ; quartz, 0°25 = 100°00. 
Experiments to determine the chemical cause of the difference in 
paete between this mineral and cinnabar, resulted negatively. 

oore concludes that the mineral in question is completely 
identical with the black amorphous mecuric sulphide of ry od 


tory, and proposes for it the name Metacinnabarite, 





MISCELLANEA. 


Some new and larger trees have been discovered in Yosemite 
Valley, Cal., and arush of visitors is the result. 

THE collier strike in South Wales has been referred to arbitra- 
o-. =—soe are entertained that the men will soon return to 

eir work, 


JERSEY has been in a great state of excitement and activity for 
the last few months preparing for its exhibition, which is to be 
opened on the 28th inst. 

THE Polytechnic School at Paris, which, on account of its 
hostility to the Commune, was obliged to retire to Tours on the 
26th of March, is about to return to Paris. 

Ir is not, it seems, the lime light which is to be displayed on the 
clock tower at Westminster during the sitting of Parliament, but 
a much more brilliant one—the magneto-electric. 

THE Scottish Steam Cultivation and Traction Company have 
commenced operations. Stations are at once to be supplied at the 
Carse of Gowrie, the Carse of Stirling, and for Roxburghshire. 
Further wide extensions of the system are under consideration. 

A STRIKE is impending among the Newcastle cabinet-makers, 
owing to a dispute about prices. Some of the masters, expecting 
a turn-out, have already taken measures with a view to secure 
good men from Belgium, some of whom may be expected by this 
week’s steamer from Rotterdam. 

THE columns and woodwork of the well-known old organ screen 
at St. Paul’s are now being erected as a screen over the north 
door of the cathedral. It is to be hoped that the authorities will 
restore to its proper place the slab bearing the quaint Latin in- 
scription to the memory of the illustrious Wren. 

THE Nagasaki Gazette states that Japanese coal will be consamed 
in future by the English vessels in the Japanese seas. The coal 
produced from Takasima is reported to be equal to the best 
English coal. This colliery is now producing about 200 tons of 
coal a week, with capabilities, it is said, for producing 500 tons, 

Mr. CALLENDER, the manager of the Val de Travers Asphalte 
Company, states that among the contracts which the company are 
now carrying out are the paving of Gracechurch-street, Moorgate- 
street, and Finsbury-pavement. and also large works at Man- 
——~ Glasgow, Nottingham, Bolton, Rochdale, Le, and other 
places. 

THE Observer is informed that a compromise has been proposed 
on the Thames Embankment question by which the vacant space 
claimed by the Crown, with the exception of a small triangular 
strip of ground at the Westminster Bridge end, would be converted 
into a garden easily accessible to, if not thrown open to, the gene- 
ral public. 

Ir is reported that the old and eminent firm of Morewood and 
Co., ironmasters, Staffordshire, and galvanised iron manufacturers, 
Birmingham, purpose erecting extensive works in the neighbour- 
hood of Glasgow, to meet the growing requirements of their trade 
there. When these works are erected they will be ona large scale, 
capable of turning out several hundred tons a week. 

Amonc the attractions of the Holborn Viaduct will be a statue 
of the late Prince Consort, for which the city will be indebted to 
the munificence of a private citizen. The commission was given 
to Mr. Charles Bacon, of Sloane-street, who has completed the 
finished model to be cast in bronze. The Prince is represented in 
the uniform of a field-marshal mounted on a charger, raising}his 
hat as if in salutation. 

THE German Correspondent says :—Several very’ important 
public works have been a one for Alsace and Lorraine, the 
execution of which is to be very shortly commenced. The prin- 
cipal of these are the canalisation of the Moselle. which, accordin 
to the estimates, will cost 8,000,000 thalers (30,000,000 francs), an 
the excavation of a canal uniting Strasburg with the Rhine. Some 
of the intended improvements have been agen promised by 
the French Government (especially just before an election ora 
plébiscite), but no serious steps were ever taken towards their 
execution, 

THE report of the Croydon Irrigation and Farming Company for 
the year ended the 31st of howe presented at the meeting on 
Friday, stated that notwithstanding the difficulties the company 
have to contend with during the year, in consequence of 
receiving over from the Croydon Board of Health the lands 
at Beddington in a very unsatisfactory condition, and also in con- 
sequence of the late period of the year when they were enabled to 
take possession and the personal ma ment of the undertaking, 
the business has been satisfactory. “tthe balance-sheet showed a 
profit for the year of £608, out of which a divided was declared 
at the rate of 15 per cent. per annum. 


On Thursday last week! Messrs. John Elder and Co, launched 
from their shipbuilding yard at Fairfield, Govan, an iron screw 
steamer of 1063 tons, B.M., for the Aberdeen Steam Navigation 
Company. This vessel has been designed and constructed for 
that company’s service between Aberdeen and London, and has 
passenger accommodation for seventy first-class, and fifty second- 
class passengers. As she left the ways she was christened the 
City of London, by Mrs. Smith, wife of the manager of the 
company. The City of London is being fitted with the 
builders’ compound engines of 275 horse power nominal, and is 
guaranteed to attain a speed of fourteen knots per hour. 

On Friday week Mr. T. S. Johnston’s steam omnibus Pioneer 
commenced to run between Edinburgh and Portobello for the 
conveyance of passengers, It starts and goes at the of an 
ordinary coach from the foot of Waterloo-place in Edinburgh, and 
from John-street, Portobello; and although the hours at which it 
left these places for either of its destinations could not be pre- 
viously announ on this its first day’s running, it was well 
patronised, and quite filled at every trip. In order to give the 
a as much comfort as possible, their number is limited to 
orty—twenty inside and twenty outside. Very few of the horses 
that had to pass the omnibus seemed to be in any way frightened, 
with one or two exceptions in the case of horses unaccustomed to 
town traffic, 


For some years past efforts have been made to, induce the 
Thames Conservators to sanction the construction of a lock on the 
Thames near Richmond. Another memorial on the subject has 
just been presented to the Conservancy Board by the local 
authorities of Richmond, Twickenham, Teddi 


nm, Brentford, 
Isleworth, Petersham, Ham, &c. The memorialists draw atten- 
tion to the ing increase in the quantity of mud in the dis- 


trict, to the nuisance arising the: m at low tide, and to the 
consequent depreciation of property in the neighbourhood, as well 
as to the inconvenience caused to boating, fishing, and excursion 
parties. The conservators have promised to take the subject into 
consideration and to forward a reply to the memorial. 


. » pet ga Chase district of the South Sette cost 
e i enterprise is just now very vigorous, an ition 

sinkings are being commenced out ide the t recognised 
bouns . ‘The West Cannock Company have leased a large area, 
and are pushing forward their workings in the deep coals in a 
direction hitherto unproved. A new company is being projected 
to sink two trial shafts about two miles from the West Cannock 
workings at Huntington, on the estate of Lord Hatherton. The 
result af then trials will be awaited with considerable interest 
and if successful there will be no reason to doubt the existence of 
coal in other parts of central Staffordshire. Some of the local 
mining are urging the sinking of trial shafts in the 
district lying between South Staffordshire and Shropshire, where, 
it is believed, valuable coal measures await development. The 
trial sinking at Sandwell, on Lord Dartmouth’s estate, is now 
seventy yards deep. A great deal of hard rock has been met with, 
but there has been little difficulty with water since the pumps 
were laid down, and the promoters are very sanguine of success. 
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HAINES’ PATENT LEAD-ENCASED BLOCK-TIN 
PIPES. 

‘Water, under almost any circumstances, supplied through lead 
pipes or from lead cisterns, is dangerous, as it is more or less im- 
pregnated with lead, which, if taken into the system, hasa poison- 
ous effect. In large towns where the water is supplied to the houses 
through lead pipes, cases of lead poisoning occasionally occur, and 
it has been ascertained that all water acts more vigorously upon 

~ new leaden surfaces than upon those which have been exposed to 
oxidation, and also that the water is almost certain to be charged 
with lead after standing in the pipes or cistern for some few hours, 
Dr. Taylor, the toxicologist, states it as his belief that so small a 
portion as one-eleventh of a grain of lead in a gallon of water may 
tually prod Pp effects; and it is well known that 

lead is an accumulative poison, and very small portions taken from 








which the melted tin was supplied. Thecommon method now em- 
veges to coat the lead pipe is to pass it as it is formed through 
melted tin held around the pipe above the die, and supply the tin 
for the interior from a perforated cup in the top of the core or 
mandril, These processes form onlya thin wash of tin, which is re- 
moved by exposure to the atmosphere, or internally by the fric- 
tion of the water, and the pipes are sometimes imperfect, as the 
tin may cool and stop them up, and all pipes made as above are 
more expensive than the common lead pipes. The only pipes 
answering all purposes for which lead ones are used, and which 
are entirely innocuous to fluids passing through them, are those 
made under Haines’ patent, and styled the “‘ patent lead-encased 
block-tin pipes.” We lately visited the works of Messrs. Walker, 
Campbell, and Co., 59 and 61, Bridgewater-street, Liverpool— the 


and tested. They consist of a pure block-tin pipe, encased in a 
lead pipe, which forms a protective coating, and being largely in 


the physical qualities which characterise lead. The two pipes are 
so united at their surfaces of contact as to be inseparable by any 
contortion, and they are sufficiently pliable. The combined pipe 
is unaffected by expansion or contraction from heat or climate, is 


of lead pipe of equal weight and calibre. ‘The cost is the same as 
that of lead pipe of equal strength and calibre. The process of 
manufacture is similar in many respects to that of common lead 
ipes, and the machine is in principle the same, excepting that it 
is much improved by the addition of Messrs, Walker, Campbell, 
and Co.’s patents. We show an engraving of the improved 
machine. in the ordinary manufacture of pipes the lead is run 
into the receiver fixed on the hydraulic ram of the machine, but 
Messrs. Walker, Campbell, and Co, make the lead and tin into 
combined cylindrical blocks before putting them into the receivers, 
The two metals are melted in separate furnaces, the lead is then 
run into a cylindrical mould round a large mandril, which, when 
the lead is sufficiently cool, is withdrawn, and a smaller one in- 
serted, round which the tin is poured; the two metals being of the 
exact temperature to unite at their surfaces of contact. When the 
whole is properly set the small mandril is taken out, the mould 
divided, the block withdrawn, and after having the git cut off is 
taken to the machine. The moulds are fixed to a revolving pillar 
and each one in succession brought under a chain attached to a 
windlass, by which the mandrils are withdrawn. By this means 
the men do not require to wait while the metal sets, but have 
always a mould to use. In the ordinary machine the receiver is 
fixed to the ram, and it is necessary that this be lowered a lon 
way so that the core or mandril used for the internal diameter o 
the pipe and the unused metal can be taken out; but by the 
improvement shown in our engraving there are two receivers made 
to swing on opposite pillars of the machine, so that one can be in 
use whilst the other is being prepared and receiving the block; the 
machine can then be kept constantly in motion and almost double 
the work accomplished. We only show one receiver, as that is all 
that is necessary for illustration. It will be seen that the receiver 
has at its bottom a recess, which is filled by a projection on the 
ram that keeps it central. The block of lead and tin is placed in 
the receiver over a core or mandril the size of the internal diameter 
of the pipe to be made; the hydraulic ram is raised and the plug 
attached to the top of the frame, and in which the die, the size of 
the external diameter, is placed, enters the hole of the receiver on 
top of the metal block. ‘The ram in rising forces the pipe over the 
mandril through the die, and it passes up the centre of the plug 
into a room above, where it is wound into a coil, quite ready for 
use. After witnessing the process of manufacture we inspected 
several specimens of the pipe cut lengthwise through the centre, 
and also endways; in every instance the internal lining was per- 
fectly uniform, and yet so combined as to be inseparable when sub- 
jected to the most severe contortion. The following results of ex- 
riments made at the workshops of the Liverpool Waterworks, in 
a year, clearly shows the comparative strengths of common lead 
pipe and Haines’ lead encased tin pipes, and we can substentiate 
these results from the tests we ourselves saw carried out :— 
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day to day will prove disastrous to the system. Dr. Lankester, 
when lecvuring at the Koya! Institution ot Great Britain in 1856, 
pointed out the danger that arises from the contamination of water 
by organic matters, in however small quantities, which, being de- 
composed by the oxygen of the at here, forms pound 
capable of acting on lead, showing that the more free water is from 
mineral impregnation the more likely it is to act on lead. The 
knowledge of these facts has caused attempts to be made to dis- 
cover a substitute for lead in making pipes and cisterns, or to so 
prepare the lead as to prevent injurious effects to the water. Iron 
pipes have sometimes employed for conveying the water from 
the street mains to the houses; but these become troublesome 
from rust and difficult to repair, besides they are not so 
easily comported 4 the peg ol =_ turns i. A. —— 
necessary to carry the pipes ugh walls about a building. 
Gutta-percha pipes have been tried, but not found durable; they 
also impart an offensive odour and taste to water. One of the 
best substitutes for lead in manufacturing pipes is tin, and pi 
made of this material are used for beer, soda-water, condensing 
worms of stills, in laboratories, and occasionally for service pipes 
in houses. The law requires their use in the beer establishments 
of France and Germany. By experiments made at the Conserva- 
toire Imperial des Arts et Metiers it was established as a fact, that 
a pure tin pipe could be made at a less cost of material than one of 
lead having an equal calibre and resistance to pressure, but a pipe 
of this description would be unsuitable for conveying water into 
dwellings, as from its thinness it would be liable to exterior in- 
jury; and would also be wanting in pliability. Many attempts 
ave been made to render the lead pipes harmless by tinning 
them. One mode was to draw the pipe through a bath of molten 
tin, and another to pass the pipe over a hollow mandril through 





Common lead pipe. Haines’ lead-encased tin pipe. 
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Of the sanitary’advantages,derived from the use of this pipe it will 
not be necessary for us to speak 








Patent Heatine FurNAce.—The agent for the Earl of Dudley, 
at the Round Oak Ironworks, has lately been testing a heating 
furhace, patented by Mr. Andrew Howatson, late of Messrs. 
Baird’s works, Muirkirk, Ayrshire, in the 12in. mill. The process 
consists in introducing heated air instead of cold air, as formerly, 
into the ash-hole. The air is heated by its being allowed to pass 
round the bottom of the stack, and under, and at the back of the 
furnace itself. It is supposed thae the air is by this means heated 
to a temperature of 600 degrees. The back of the asb-hole and 
the firing-hole are securely fastened up by air-tight doors, so that 
no cold air whatever is allowed to into the furnace. The 
consequence of this is that the iron is not ‘‘ cut away,” or wasted 
through raw air entering through the firing-hole and bridge. 

LiTHorrRaAcTeur, — On Friday last a large and influential 
deputation waited upon Mr. Bruce, the Secretary of State for the 
Home Department, with the view of obtaining permission to im- 
port into England, and also to manufacture, the new explosive 
compound, lithofracteur. The deputation consisted of about thirty 
gentlemen, nearly twenty of whom were members of Parliament, 
the remainder being gentlemen representing mining, scientific, and 
commercial interests. Mr. Bruce received the deputation in the 
House of Commons, and the gentlemen composing it were intro- 
duced by Mr. 8. Holland, M.P. for Merionethshire, who briefly 
stated the object of the application. Mr. R. S. France—the gentle- 
man at whose quarries the lithofracteur was recently tried, as 
reported by us—explained the nature and results of those experi- 
ments, and poin 
material of such power and safety as lithofracteur had been shown 
to be, introduced into the country for mining and quarrying pur- 
poses. Mr. Houlder, who was present at the experiments, ex- 
pressed himself perfectly satisfied with the safety of lithofracteur 
in transport, and stated that, as a large shipowner, and in the 
interests of commerce, he hoped the permission now sought would 
be granted. In answer to a question from Mr. Bruce, Mr. France 
stated that the specific object of the application was for permission 
to manufacture in England as well as to import. Mr. Bruce havin, 
referred to the peculiar name of the material, Mr. France sta‘ 
that Messrs. Krebs, the manufacturers in Cologne, had sanctioned 
the name of the compound being changed from ‘“‘lithofracteur ” to 
“*Krebs’ explosive.” Mr. Bruce expressed himself as being ready 
to encourage the manufacture and use of lithofracteur if it was a 

ectly safe material. The ity, however, rested with 





im, and he would take the opinions of scientific advisers, who 
were competent to judge of the facts of the case. 


sole manufacturers in Great Britain--and saw these pipes made | 


excess of the tin pipe, imparts to the whole in the combined form | 


unsusceptible of galvanic action, and more thandouble the strength | 
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1370. Aurrep Vincent Newton, Chancery-lane, London, “ An improved 
manufacture of railway carriage wheels.”—A communication from 
Richard Morton Allen and Lorenzo Willard Kimball, Pittsford, Ver- 
mont, U.S., and William Henry Mallory and Edward Langdon Butter- 
field, New York, U.S. 

1372. Jonn Carter Ramspen, Halifax, Yorkshire, ‘‘ Improvements in 
looms for weaving.” 

1374. ALEXANDER MELVILLE Crark, Chancery-lane, London, ‘ Improve- 
ments in the preparation of colours from metallic oxides.”—A com- 
munication from William Jules Samuel Grawitz, Marseilles, France. — 
22nd May, 1871. 

| 1376. Guittermo Reweiy, Madrid, Spain, “ An improved pump.” 

| 1378. Joun Ropert Jonnson, Dean-terrace, Chapel-road, Ealing, Middle- 

| sex, ** Improvements in the manufacture of lubricating compounds.” 

| 1380. Epwarp TayLor, Wigan, Lancashire, ** Improvements in apparatus 

| for washing coal slack.” 

1382. SamueL Brorsers Darwin, Shrewsbury, Shropshire, “ Improve- 
ments in apparatus used in the manufacture of a4 

1384. Thomas Biake Aysurorp, Britannia Works, Fulham, London, 
** Improvements in dogearts and other vehicles.” 

1386. Saunt Jonw Vincent Day, Buchanan-street, Glasgow, N.B., “ Im- 
provements in the refining of raw sugar.”—A communication from 
Richard William Bender, Boston, Massachusetts, U.S. 

1388. Witt1am Ropert Lake, Southampton-buildings, London, ‘“ Im- 
provements in disintegrating machinery.”—A communication from 
Charles Graham Chappell Simpson, Montreal, Canada.—23rd Mey, 1871. 

1392. Ricuarp Price WiLi1aMs, Great George-street, Westminster, ‘* Im- 
provements in the permanent way of railways.” 

1394. Hamicron Oxtver, Salford, Lancashire, “Improvements in ma- 
chinery for polishing granite, marble, stune, and slate.” 

1396. ALEXANDER MELVILLE CLark, Chancery-lane, London, ‘ Improve- 
ments in strainers or envelopes used in extracting liquids from various 
substances.”—-A communication from Jeau Baptiste Dervieux, Rue 
Ferranditre, Lyons, France. 

1400. Wi.1aM Ropert Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in printing telegraphs.”—A communication from George Baker 
Field and Elisha Whittelsey Andrews, New York, U.S.—24th May, 1871. 

1404, Grorce Rrrcniz, Belmont Villa, Tyrwhitt-road, Upper Lewisham- 
road, Kent, “‘ Improvements in tents and sunsbades or canopies.” 


1408. Epwarp Weisy Puorw and James Wittiam Ayres, Ramsgate, 
Kent, ** An impreved construction of fastening for doors.” 
1410. Freperick Curtis, Boston, Suffolk, Massachusetts, U.S., “An 


improved machine for picking waste.”—A communication frum George 
Palmer, Rochester, Strafford, New Hampshire, U.8.—25th May, 1871. 

1441. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, “ Improve- 
ments in machinery for making eyelets."—A communication from 
Henry Norman Smith, Benjamin Franklin Carver, and Charles William 
McCune, New York, U.8.—30th May, 1871. 

$21. Rosert Winper, Bolton, Lancashire, * Improvements in apparatus 
employed in composing or setting type.”—7th February, 1871. 

553. Thomas Hexry Watsn, Kingsbridge-terrace, Dublin, Ireland, 
“Improved apparatus for signalling between the different parts of 
railway trains; also applicable as a burglar detector or alarm.”—2n:/ 
March, 1871. 

71’. Witttam Purvis Witson, Addiscombe, Surrey, “Improvements m 
apparatus used in the manufacture of gas, which improvements are 
also applicable to other purposes.”—17th March, 1871. 

749. Witttam Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in fastenings fur and in suspending window sashes for houses 
railroad carriages, and other purposes.” — A communication from 
Philetus Woodworth Gates, Chicago, Illinois, U.S.—20th March, 1871. 

871. James Connouiiy, Tavistock Hotel, Covent-garden, London, ‘ Im- 
provements in apparatus for measuring fluids and supplying or filling 
bottles and other vessels therewith.”—A communication from Charles 
Alexander Gregory, Quebec, Canada.—lst April, 1871. 

8¢l. Grorce Daniet Davis, Woodstock-road, Poplar, London, ‘‘ Improve- 
ments in machinery for working rudders.”—4th April, 1871. 

1071. Joun Paterson, Linlithgow, N.B., ‘A new or improved solution 
for treating pulp used in the manufacture of paper.”—22ad April, 
1871. 

1113, Peter Ormenop Warrevead, Rawtenstall, Lancashire, ‘‘ Improve- 
ments in bleaching, sizing, dressing, and drying yarn, and in apparatus 
connected therewith.”—27th April, 1871. 

1127. Wittiam Epwakp Kenwortuy and Jonn Jounstonr, Leeds, York- 
shire, “‘limprovements in apparatus for burning and consuming 
smoke.” 

1129. Lemvet Crayton, Blackfriars-road, Surrey, ‘Improvements in 
machinery or apparatus to be emploped in the finishing of yarn and 
thread.” 

1137. Samvet STepuen Bateson, Bolton-strect, Mayfair, London, “ Im- 
provements in fumigators for the destruction of vermin, and other 
useful purposes.”—28h April, 1871. 

1149. ALEXANDER Sevrnweop Stocker, Horsleydown, London, “ Im- 
provements appertaining to bottles and steppers, and articles to be 
employed therewith, and in the construction, manufacture, and com- 
bination thereof.” 

1151. Joseru Waker, Clayton-le-Moors, Lancashire, ‘‘ Improved cloth 
or muterial to be used as or for calico-printers’ blankets.”—20th April, 





1871. 

1167. Jonann Ernst Friepricn Lupexr, New Cross-road, New Cross, 
Surrey, ‘‘ A new method for obtaining motive power by rotation. 

1171. James Triste, High Holborn, London, “ Improvements in pouches, 
purses, bags, or cases for tobacco, sponge, and other articles.” 

1176. Ropert Evw.is, Sprowston, near Norwich, Norfolk, ‘* Improvements 
in heels for boots and shoes.”—2nd May, 1s71. 
1187. Frepenick Coins, Chelmsford, Essex, 

fastener.” 

1199. Wittiam Morcan Brown, Albion-road, Hampstead, Middlesex, 
“Improvements in oscillating engines, whether for steam, air, water, 
or pumping.”—A communication from Jobn Goulding, Worcester, 
Massachusetts, U.8.—3rd May, 1871 

1231. James Bottoy, St. Helen's Works, Swansea, Glamorganshire, 
‘Improvements in boilers tor generating steam, and in bviler tubes or 
flues and fire-boxes.” 

1234. Georce Outver, City-road, London, “Improved apparatus for use 
in gymnastic and theatrical performances.” 

1235. James Duncan, Mincing-lane, London, and Jonn Srexnovsr, 
Rodney-street, Pentonville, London, “‘ Improvemevts in the manufac 
ture of sugar, and in the treatment of saccharine sulutions.”—t‘A May, 


“An improved door 


1244. Joun Wappincton Mann and Wituram Parker, York, “ Improve- 
ments in reaping and mowing machines.”—Sth May, 1871. 

1289. WittiamM Bayuiss, Mommore-green, Wolverhampton, Staffurdshire, 
‘An improved method of securely fixing the uprights for fencing, 
gate-posts, and other similar articles.”—13th May, 1871. 

1315. Davip Otivern Mavcomper, Arundel-street, Strand, London, “ An 
improved composition for the construction of roads, pavements, walks, 
and floorings.” 

1325. Evcexe Pavy, Postford Mills, Oldbury, Surrey, “‘ Improved means 
of and apparatus for transporting passengers, goods, and minerals.” — 
16th May, 1871. 

1351. Cnartes Denton Abet, Southampton-buildings, Chancery-lane, 
Londun, “Improvements in cotton gins.”—A communication from 
William Lindsay Henderson, Khan Gaun, The Berars, Western 
India. 

1335. Kopert Witson, Patricroft, near Manchester, Lancashire, “ Im- 
provements in machinery and apparatus for mangling and calendering 
woven and other fabrics.”—17th May, 1871. 

1337. Henry AiTKeN and Ropert McA.tey, Falkirk, Stirlingshire, N.B., 
“Improvements in the manufacture of alum and aluminous sub- 


stances. 

1339. Witt1am Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus for generating and carburetting illuminating gas.”—A com- 
munication from Cordello D. Elmer, Southold New York, U.S.—18th 
May, 1871. 

1343. Nenemian Brovucn, Birmingham, “An improvement or improve- 





out the desirability of having an explosive | 


ments in fastenings for braces, belts, bands, and other articles.” 

1347. Witt1am GaLtoway, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in sewing machines.” 

1349. TazopeR von Bou.zayo, Schlan, Auatria, ‘Improvements in 
grates for coal dust provided with a shaking apparatus.”—19¢h May, 
1871. 

1361. Wit11am Epwarp Newrtox, Chancery-lane, London, “ Improve- 
ments in electro-magnetic engines.”—A communication from Henry 
Monroe Paine. Newark, New Jersey, U.S., and Mablon Smith Frost, 
New York, U.S. 

1363. Puerre Ruse, Chancery-lane, London, “A new or improved 
process of producing ozone.”—20/h May, 1871. 

1369. Ricuarp OLpnerts, Ardee House, Ardee, Louth, Irelind, “ Im- 
provements in presses for pressing indigo or othcr substances.”-—22nd 
May, 1871. 

1412, Roserr Burton and Ricaarp Horcate Saw, Steam Plough 
Works, Leeds, Yorkshire, “Improvements in wheels for traction 
engines.” 

1414. Wittiam Dickinson and Wittiam Parkinson, Blackburn, Lanca- 

‘ire, ‘* ts in hinery for beaming and sizing yarn.”— 
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1418. Hamitton Eta Towne, Budge-row, Cannon-street, London, ‘ Im- 
provements in steam engines, parts of which improvements are 
applicable to other engines and machinery,”—A communication from 
George Hermann Babcock, New York, U.S. 

1420. CampBeLt Morrit, Southampton-buildi London, “ Improve- 
ments in the treatment of crude and mineral phosphates of lime for 
their conversion into potential fertilising products, and in the recovery 
of a material employed therein.” 

1424. Epwarp Price, Birmingham, and Cuares Tuomas, near Birming- 
ham, ‘“Impro' ts in hi for clipping horses and other 
animals.” 

1426. Joun MANUEL, sen., and Jonn MANUEL, jun., Sheffield, ‘‘ Improved 
self-acting lever blind roller furniture.” 

1428. ALEXANDER MeLviLLe CLARK, Chancery-lane, London, “An im- 
proved battery gun.”—A communication from Alfred Hodge Townsend, 
Georgetown, Clear Creek County, Colorado, U.8.—27th May, 1871. 

1430, Wittiam CamppBect Eyton, Albert lronworks, Warrington, Lanca- 
shire, ‘‘ Improvements in grinding mills.” 
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1432. WittiaM Rosert Lake, Southamy gs, London, ‘ Im- 
provements in lamps or lanterns chiefly designed for out-of-door 
situations.”—A communication from Joseph Weatherby Bartlett, New 
York, U.8S.—-29th May, 1871. 

1434. Rospert Barker, Berry Brow, Huddersfield, Yorkshire, ‘‘ Improve- 
ments in hinery fur cleaning and preparing cotton and other 
fibrous substances.” 

1436. Rozert Barrp Linpsay, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 








ments in packing for steam and other machinery.” 

1438, CuARLes FREDERICK WuitwortH, Cuxwold, near Caistor, Lincoln- 
shire, “‘ Improvements in apparatus for fastening park, farm, and other 
gates or doors.”—30th May, 1871. 

1442. Tuomas Hmmst, Victoria-road, Hackney Wick, London, ‘ Improve- 
ments in looms for weaving lamp wicks and other small ware.” 

1443. Witt1am Rosert Lake, Southampton-building mdon, ‘ Im- 

= in printing telegraphic apparatus.”—A communication 

rom Marshal Lefferts, New York, U.S. 

1446. Martin Benson, Southampton-buildings, London, ‘‘ Improvements 
in sewing machines.”—A communication from Fredrick Macklin 
Willson, Hamilton, Wentworth, Ontario, Canada. 

1448. Henry Davipson PLimso.., Gordon-square, London, ‘ An improve- 
ment in safety lamps.” 

1450, Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘ Improvements 





structing paper collars and fronts.”.—A communication from Fr. 
Schneider.—13th May, 1871. 

1302. ALEXANDER DonaLp and ALBERT JAMES ATKEY, Cornhill, London, 
“Crushing or pulverising by percussion.” 

1313. Henry Patmer Hutu, Upper Thames-street, London, ‘ Cultivating 
A soil, &c.”—A comuiunication from Moses Johnson.—lith May, 

1331. CHaRvLes Denton Anew, Chancery-lane, London, ‘‘ Cotton gins.”—A 
communication from William Lindsay Henderson.—17th Mcy, 1871. 

1390. James Wituiam Smrru, W: m-crescent, Paddington, London, 

re ~ eciiaed worts fur distillation or vinegar making.”—24(h May, 
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1453. Tuomas Sweeney, Boston, Suffolk, Massachusetts, U.S., ‘* Mea- 
—< and registering a flowing liquid termed a fluid meter.”—31st 
‘ay, 1871. 
1503, WittiaAm Rosert Lake, Southamp gs, London, ‘ Hoist- 
ing machines.”—A communication from John Scott.—6th June, 1871. 
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All bree having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
- the office of the Commissioners of Patents, within fourteen days of its 
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*,* Specifications will be forwarded by post from the Patent-oflice on 
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in heating and in apparatus employed therein.”—A ion 
from Samuel Anson Hill and Charles Frederick Thumm, Oil City, 
Venango, Pennsylvania, U.S. 

1452. Epwarp Sik, Great Bridge, Staffordshire, and George WELLS, 
sirmingl ts in charcoaljbox irons.”—31st May, 1871. 





Bir ig » “Impr 


Inventions Protected for Six Months on the Deposits of 
Complete Specifications. 


1453. Tuomas Sweeney, Boston, Massachusetts, U.S., “An improved 
machine for measuring and registering a flowing liquid, termed a fluid 
meter.”—31st May, 1871. 

1474, Witit1aM Ropert Lake, Southampton-buildings, London, ‘ Im- 
provements in telgraphic printing apparatus, and in instruments and 
arrangements of batteries, circuits, and other appliances to be used 
in connection therewith.”—A communication from Theodore Marshall 
pomnggeng Charles Adams Randall, Brooklyn, New York, U.8S,—2nd 

une, 1871. 

1503. WittiAM Rosert Lake, Southampton-buildings, London, ‘Im- 
provements in hoisting machines.”—A communication from John Scott, 
Pontiac, Michigan, U.8.—6th June, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 


1845. Henrt ADRiEN BonnevILte, Piccadilly, London, “ Feeding sugar 
factories or distilleries.”—5th June, 1868. 

1882. Gkorce Howarp, Berners-street, Oxford-street, London, “ Parquet 
flooring.” — 9th June, 1868. 

1898. WILLIAM Fas Proctor, Glasgow, Lanarkshire, N.B., “ Embroidefy 
apparatus.”—l0th June, 1868. 

1899. WILLIAM Barton, Boston, Lincolnshire, “‘ Kitchen ranges or coo's- 
ing stoves.” —10th June, 1868. 

1931. WestLey Ricnarbs, Birmingham, ‘ Breech-loading fire-arms, &c.” 
—12th June, 1868. 

1881. RicuarD BoyMAN Boyman, Park-hill, Clapham Park, Surrey, 
“ Aérial navigation.”—9th June, 1868. 

1888. WILLIAM Ferrie, the Monkland Iron and Steel Works, Lanarkshire, 
N.B., “Smelting or blast furnaces.”—10th June, 1868. 

1933. JAMES Tort, Manchester, “Lathes for turning and boring wood, 
&e.”—13th June, 1868, 

1949. Frkperick Worcester, Stoke, near Coventry, Warwickshire, 
“Tuyeres for furnaces and forges.”—15th June, 1868. 

= _— Turner, Leeds, Yorkshire, ‘Privies and ashpits.”—11th 

une, 1871. 

1919. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Miners’ safety 
cages, &c.”—12th June, 1868. 

1913. James Lorp, Crawshaw Booth, near Rawtenstall, Lancashire, 
popplying soap, oil, or similar materials to cotton, wool, &c.”—11th 

une, 1868. 

1927. Nicnotas Demerrivs Spartatt, Liverpool, ‘‘ Burning hydrocarbon 

oils for the generation of heat.”—12th June, 1868. 





Patents on which the Stamp Duty of £100 has been Paid. 


1452. Perek Spence and Joun Bercer Srence, Newton Heath, Lanca- 
shire, ‘‘ Calcining and smelting copper ores.”—11th June, 1864. 
1644. Epwakp Tuomas Sr. Lawrence MacGwire, Porchester, Hants, 
- Slinging hammocks for military and other purposes.”—1lst July, 
G4. 


Notices of Intention to Proceed with Patents. 

7. Witt Lorperc, Cricklewood, “ The utilisation of galvanisers’ 

quor, 

245. Wittiam Lorperc, Cricklewood, “Soap.”—30th January, 1871. 

266. Jonn Sampson Srarnes, Bread-street, Ratcliff, “Signalling appa- 
ratus or fog horn.” 

268. Freperick Ospourn, Cannon-street, London, ‘‘ Waistcoats.” 

269. Tuomas Constantine Fawcett and WALTER MATHERS SHACKLETON, 
St. Andrew’s Foundry, Leeds, ‘‘ Moulding and pressing clay, &c.”—Ist 
February, 1871. 

283. WituiamM Henry Crispin, Stratford, ‘“ Washing and dressing the 
debris from lead mines.” 

287. Joseru Ropinson Morrram, Liverpool, “ Cutting glass.”—A com- 
munication from William Clive. 

288. DanieLSuarrocks, Ruthin-street, Salford, ‘‘ Rivets.”—2nd February, 
1871. 

205. Tuomas Turner, Stafford, ‘ Boots and shoes.”—3rd February, 1871. 

303. Ricuarp Curtis and WiLttiaM Greas.ey, Manchester, “ Preparing, 
spinning, and doubling cotton, &c.” 

310. WituiaM Tate, Cannock, *‘ Elevating and lowering gates at the 
mouths of coal and other mines.”—4th February, 1871. 

313, WittiAM Wiyter, Leeds, “ Turning and drilling or boring lathes.” 

314. WittiamM Henry Samuet, Liverpool, ‘* Matches.”—6th February, 1871. 

316. Tuomas Wippowson, Bolsover-street, Sheffield, ‘‘ Umbrellas, &c.” 

317. Isaac FarRrewt, Clanbrassil-terrace, Dublin, “‘ Tiles.” 

319. James Rarer and Joun Strernenson, Tong-street, Dudley Hill, 
Bradford, ‘‘ Grate bars.” 

321. Rosert Winver, Bolton, ‘Composing or setting type.”—-7th Feb- 
ruary, 1871. 

324, Tuomas Rowan, Glasgow, N.B., “ Pigments.”—8h February, 1871. 

341. CHAR.es Fysne Roperts, Gloucester-terrace, London, ‘ Lifeboats.” 

342. Henry WILKE and WILLIAM Espen, Liverpool, ‘‘Safety valves.” 

343. WittiamM Know es, Bolton, “ Lubricating axles and journals.”— 
9th February, 1871. 

508. WittiaM Henry Brown and Witiiam Lockwoop, Sheffield, ‘ Cast 
steel, &c.”—25th February, 1871. 

535. Joserpn Truswett and WittiAm Truswett, Sheffield, ‘ Heating 
air.”—28th February, 1871. 

543. ANDrew Arnstic Common, South Bank, Regent’s Park, ‘‘ Opening 
and closing cocks, taps, or valves.”—I1st March, 1871. 

555. FREDERICK RicHARD WHEELDON, Wolverhampton, ‘Wheels and 
pinions.”—2nd March, 1871. 

668. CHARLES Mackintosu, Nairn, N.B., ‘‘Weighing machines.”—14th 
March, 1871. 

957. WiLt1AM Hemswortn Smirn, Sheffield, “ Pocket cutlery.”—11th 
April, 1871. 

1133. Japez James, Princes-street, Stamford-street, Lambeth, ‘‘ Boxes.” 
—28th April, 1871. 

1160. JOHN Imray, Great George-street, Westminster, ‘‘ Locks and 
latches.” 

1163. James Howarp and Epwarp Tenney Bovsrietp, Bedford, 
“Tubular steam boilers.”—1lst May, 1871. 

1167. Jonann Ernst Frreprica Lupeke, New Cross-road, New Cross, 
Surrey, ‘Obtaining motive power by rotation.” 

1171. James Trise, High Holborn, London, ‘Pouches, &c.”—2nd May, 





1871. 

1199. Witt1am Morcan Browy, Albion-road, Hampstead, ‘‘ Oscillating 
engines.” —A communication from John Goulding.--3rd May, 1871 

1230, Witt1am Hvuones, Manchester, *‘ Condensing steam and cooling 
liquids.”—A communication from Charles Hughes.—6th May, 1871 

1288, Francis TayLor, Westfield, Higher Broughton, Manchester, ‘‘Con- 


itted by Post-office Order, made pute at the Post-oflice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
ampton-buildings, Chancery-lane, London, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGUNEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


3085. W. BrarpMore, Parkhead, N.B., “* Furnaces.”-—Dated 2th November, 
1870. 

This consists in forming that part of the roof above the hearth or bath 
of such a shape that its lower portion dips below the level of the bridge. 
This is effected by building the brickwork of the roof of a curved shape 
and deeper towards the centre than at the sides or ends, or a shield of 
fire-clay or other suitable material having such form may be introduced. 
—Not proceeded with. 
$123. M. Burnett, Spennymoor, ‘‘ Condensing steam.”—Dated 29th Novem- 

ber, 1870. 

The inventor ses the whole or part of the water raised by a pump 
through a metallic casing or jacket, surrounding the whole or {part of the 
chimney for the smoke or products of combustion from a furnace, such 
products of combustion, after having been cooled by means of the casing, 
coming in contact with a stream or streams of water, and being further 
cooled thereby. The exhaust steam from a non-condensing engine or 
engines is allowed tu escape into and be condensed along with the com- 
bined stream and products of combustion. The resulting combined 
stream or streams is or are then allowed to escape freely by gravity, or 
can, if required, be got rid of by pumping. The apparatus may be varied 
in order to suit the various constructions of furnaces and boilers, and the 
situation of the same to which it may be applied. 

3135. T. [Hyves and J. E. Bennett, Sheffield, “ Furnaces.”—Dated 30th 
November, 1870. 

The fire doors of furnaces are formed as a eore, perforated on that side 
nearest to the inside of the furnace, and the opposite side or front uf the 
door is made solid and adjustable, to enable it to be moved outwards in a 
parallel direction from the fixed portion or face of the core of the door by 
means of an adjusting screw and nut attached to the core. The space 
between the movable and fixed parts of the furnace door is thus capable 
of adjustment, so as to admit any required quantity of air into the for- 
nace to assist in supporting combustion of the fuel therein.—Not proceeded 
with. 
$137. R. Lees, Hyde, ** Boilers.”— Dated 30th November, 1870. 

This consists in readily increasing the power of the boilers, and at the 
same time rendering them more economical. For this purpose the inventor 
attaches to such portion of the surface of the boilers, or of the internal 
ues thereof, as are exposed to the heat from the furnace, spherically- 
shaped water pockets or annular pipes, or both the pockets and the pipes. 
The pockets or pipes are so secured as to break up the flame and absorb 
heat therefrom, The pockets are formed with necks, by means of which 
they are firmly attached to the shell by screwing or riveting, in such a 
manner that the water will have free access to the interior of each 
pocket, To form the annular pipes a tube is in each case bent or other- 
wise formed into a ring. In some cases the inventor employs tubes bent 
or formed into such suitable shapes as will admit of both ends of each 
tube being attached to the shell of the flue, and being connected with 
the lower portion of the flue, as in the case of the annular tubes. The 
pockets or tubes may be of iron, stecl, brass, copper, or other suitable 
metal.—Not proceeded with. 








Class 2.- TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2077. S. Jounson, West Croydon, “‘ Velocipede curriages.”—Dated 24th 

Noveirber, 1870. 

The inventor forms velocipedes with three wheels connected to and 
supporting the body of the carriage, the seat whereof comes over the 
axle of the two running wheels, which are made very much larger in dia- 
meter than the third or front wheel, which is placed at the front of the 
body of the carriage and employed to steer or direct the same as re- 
quired. Within the body and about midway between the axles of the 
front and back wheels a two-throw crank shaft is mounted and revolves 
in bearings. A pulley or stud wheel is fixed on each enc of this crank 
shaft, and other pulleys or stud wheels are fixed on the axle of the run- 
ning wheels within the body of the carriage; over each pair of these pul- 
leys or stud wheels an endless band passes, the bands being perforated 
with holes fitted with eyelets placed at equal distances asunder and corre- 
sponding with the studs or peripheries of the aforesaid stud wheels, so 
that when rotary motion is imparted to the cranks, rotary motion will 
be imparted to the running wheels through the medium of the stud 
wheels and perforated bands. To steer this velocipede the inventor em- 
ploys rims, the ends of which are fixed to a lever bar fixed on the upper 
end of the forked bar, which carries the steering wheel. He also fixes 
to each end of the lever bar a strong spring of vulcanised india-rubber to 
assist in bringing the steering wheel straight after it has been moved to 
the right or left in the act of steering the velocipede. 

3082. E. H. Grirriras, Balsall Heath, ‘ Railway carriage lamps.”—Dated 

24th November, 1870. 

This sists in pending the oil reservoir, the wick, burner, and 
parts connected therewith in the ordinary cup-shaped glass bottom of 
the lamp, the reservoir and parts being suspended by arms from a ring 
or belt sliding in the metal body of the lamp and resting on a shoulderin 
the said body. Between the ring or belt and the body of the lamp there is a 
narrow annular space through which air descends to support combustion. 
Within the ring or belt is a reflector, sur ted by a chimney. 
Connected to the lower edge of the reflector is a lamp-glass having 
the fi of an inverted cone, the opening at the bottom of the 
said pd being of slightly larger diameter than the dome or cone 
of the burner. The lower opening in the glass, when the glass is in 
its place, is supported a short distance below the top of the cone of the 
burner, and permits a current of air to between it and the 
dome to the exterior of the flame. The reflector does not fit closely in 











the ring or belt described, a narrow annular space between them per- 
| mitting of the circulation of air. 

| 3110. R. A. HarpcastLe, Newcastle-upon-Tyne, “‘ Transporting heavy 
| bodies.” —Dated 26th November, 1870. 

| ‘The inventor fits on to each truck or on to two or more coupled trucks 
a uliar clip which grips firmly the hauling rope or chain, and readily 
pb ero it again when required. This clip consists of two jaws working 
on the same or different centres, and both movable, or one fixed and the 
other movable. These jaws are carried on a plate or frame which is 
fitted in any convenient manner upon the end of the truck ,so as to be 
readily removable therefrom, The hauling rope or cha guided ov 





the clips so as to fall therein when the latter are opened, which is effected 
by fixed incline parallel bars pressing upon the tails of the lever clips as 
they pass along them, the clips being then caused to p the rope or 
chain either by the action of the strain on the rope itself or by a spring, 
or screw, or wedge, or levers. The rope or chain is released when re- 
quired by other inclined parallel bars acting upon the lever clips as in 
the previous case. 
3120. R. Campion, J. W. Tuomson, J. M. Micuener, an? 8S. L. Warp, 
eg “ Railway carriage couplings.”—Dated 28th November, 
870. 


This relates to that class of couplings in which the coupling link is 
automatically inserted and locked in the draw head by means of a swing- 
ing pawl. It consists in a novel method of combining with the draw 
head a vertically swinging locking paw] and an oval ring attached to the 
pawl in such manner that the ring forms a handle by which to lift the 
pawl, and also when the pawl is raised serves as a stop to hold it up by 
passing the longer side of the ellipse of the ring over the pawl and then 
turning the ring half round its shorter axis, comes beneath the pawl, 
but above the draw head, and —— the paw] from descending. e 
vention also relates to a novel method of combining with the draw head 
a pawl swinging vertically on a pivot in the draw head, the hole through 
the pawl in which the pivot pin fits being made eccentric to, and larger 
than the pivot when the pawl is down, so as to allow the pawl to abut 
against the draw head itself, and thus relieve the pivots of strain.—Not 
proceeded with. 


Class 3.—-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fi ‘abrics, ce. 

3088. J. R. Harrinoton, Brooklyn, U.S., “Carpet linings.”—Dated 24th 

November, 1870. 

This consists in making a carpet lining or stair pad out of paper and a 
suitable filling. This lining, whether used for carpets or stair pads, is 
made of a cotton or other wadding in long sheets, about 2in. narrower 
than the enfolding sheets of paper, and is well glazed with moth-proof 
vegetable mucilage, not only upon both sides of the wadding but also 
upon its edges, so as to form a selvage. This wadding is then placed 
between two sheets of suitable paper and baled up as desired without 
being secured fast to the paper. When laid down the edges of the two 
adjoining breadths lap over cach other about aninch. Another lining, 
called the “‘double-lap binding,” consists of three or more sheets of paper, 
the inner sheet or sheets being soft and bound at the edges by a turned- 
over strip of paper or cloth.—Not proceeded with. 

3004. J. Ropinson andJ. Peev, Bradford, “ Looms.” —Dated 25th November, 

1870. 

Instead of having the series of stvds which carry the needles at fixed 
places in the slideable bar, the inventors have them fixed in brackets to 
fit on the bar and capable of adjustment thereon to any desirable position 
or at any distance apart, according to the distance apart required for the 
figures which are to be rere on the fabrics. Also instead of having 
the series of racks fixed on aslide bar, which, in the present arrange- 
ments, work the needles, the inventors have a continuous rack bar, so as 
to act upon the whole of the toothed wheels of the needles in the samo 
manner in whatever position they may be placed. The invention also 
consists in effecting the endways movement of the slide bar and rack by 
means of a screw, on the end of which is mounted the noggin-plate or 
pin-plate, to be actuated by the hookers, this screw being carried in a 
bracket readily fixed to the breast beam or end frame by a screw bolt. 
The invention also relates to constructing the loopers straight or nearly 
so and mounted on a bar which has, in addition to the usual oscillatory 
motion, a lateral motion imparted to it by means of another lever actuated 
by a cam on the low shaft, which operates upon a rocking shaft on which 
are fingers taking into or clipping upon the looper bar, and thereby pro- 
duces lateral motion. 

3111. J. Hurcueson, Alexandroff, Russia, ‘‘ Dressing yarns.”—Dated 26th 

November, 1870. 

This consists, when used for dressing yarns or warps of several colours, 
of a framing whereon the beams carrying the several yarns or warps to 
be dressed are situated in suitable brackets or bearings, the yarns or 
warps being led from each such beam in the dressing-boxes, in passing 
through which they travel over grooved or ribbed conducting rollers, the 
grooves or ribs as the rollers revolve agitating the dressing material and 
preventing it from settling in the bottom of the box. The squeezing 
rollers employed consist of one pair only, the lower of which is a copper 
roller and the upper one covered with india-rubber vulcanised to an ex- 
tent sufficient to resist the temperature at which the dressing operation 
is conducted. These rollers are pressed together by weighted levers or 
springs, which in either case are made adjustable. After leaving the 
dressing-boxes the yarns or warps are passed over the drying chambers, 
carrying rollers being interposed, so as to prevent their contact with the 
heated surfaces of the plates of which such chambers are composed.—Not 
proceeded with. 

3122. J. and W. Borromtey, Bramley, ‘* Dewing woollen fabrics.”—Dated 

29th November, 1870. 

The inventors mount a drum in framework and bearings, the surface 
of the drum is cove with canvas and wire gauze, or other open 
worked or perforated substance. Through the interior of the drum, and 
supported by the framework, is passed a perforated hollow cylinder; at 
one end of the same is admitted a suitable pressure of steam, and at the 
other a suitable pressure of cold air. The air and steam do not come in 
contact in the perforated cylinder, but pass through its holes into the 
drum. The steam thus coming in contact with the cold air is imme- 
diately condensed. The drum may be made to revolve, and the con- 
densed steam be forced through the canvas and wire gauze on to the 
drum, and thence in the form of dew on to the fabric, which is made to 
pass over it, being conducted by rollers.—Not proceeded with. 

3126. A. Dyson, Huddersfield, “Carding wool.”—Dated 29th November, 

1870. 


aS 

This relates to the “fly doffer” or comb employed for doffing the 
carded fibre from the doffer cylinder of carding engines. The inventor 
mounts the rocking shaft which carries the “fly doffer” in slides or 
movable bearings upon the frame of the carding engine, and employs a 
rotary shaft (either behind the shaft or in some convenient position) 
carrying an eccentric or cam at each end to operate the slide or movable 
bearings at such times that, when the fly comb has made its stroke down 
to remove the fibre from the cards, it is then drawn away from the sur- 
face of the doffer cylinder, the comb being thereby free to return clear of 
the cards, and thus prevent damage thereto. 

3140. J. Keicuiey, R. SHerparp, and J. Rowinson, Bradsord, “ Looms.” — 
Dated 30th November, 1870. 

This relates to means of guiding the picker in the shuttle box, and 
consists in dispensing with the picker spindle, and in lieu thereof apply- 
ing to each side of the box a guide or projecting flange of smooth glass 
or metal coated with porcelain, the object being to dispense with the use 
of oil or other lubricant. The invention further consists in the applica- 
tion of an additional spring for holding the picker in suitable position in 
the box, which spring is capable of adjustment by set screw to any 
amount of friction or pressure required to be put upon the pickers. The 
invention also consists in having the pickers made to fit the guides, and 
in forming a recess on one or both sides at the part where it strikes the 
shuttle for the insertion of buffalo hide, which is held therein by means 
of a thin metal ring fixed thereon by screws, so that when worn out new 
hide may readily be inserted. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Impl 
Mills, &e. 
3073. W. ANDREWS, Melksham, “ Hay elevators.”—Dated 24th November, 
1870. 





ts, Flour 


At the lower end of a trough and on each side thereof a cast or wrought 
iron bracket is bolted or otherwise fixed, serving as an axle for the travel- 
ling wheels, The axle is hollow, and serves as « bearing for a spindle on 
which are keyed two chain pulleys. Two additional wheels are provided, 
the same being connected by a transverse bar to which is attached a bar 
or beam, which is jointed to the trough near the centre thereof. The 
axle of these wheels is below the transverse bar and is made a fixture to 
the bar or beam connected with the trough. A winding barrel is placed 
over the last-mentioned wheels or in a convenient position with relation 
thereto, and over the barrel are passed ropes or chains, which are con- 
nected to the two cast or wrought iron brackets. Upon the winding 
barrel being caused to rotate by any suitable means, the ropes or chains 
are wound round the same, and the front carriage is drawn towards the 
travelling wheels, thus by means of the bar or beam jointed to the 
trough elevating the latter to any desired angle at which it may be re- 
tained by a ratchet arrangement. Instestl of employing two wheels for 
the front carriage one swivel wheel may be used, the same being so arranged 
that it will turn as may be required, and when the trough is in a position 
for work is fixed and be in a line therewith by means of a pin which 
is passed through the frame and the axle of the wheel. 

3075. H. H. Henson, Laurence Pountney-lane, “Iron fences.”—Dated 
24th November, 1870. 

Sheet iron or other sheet metal is stamped or rolled so as to produce 
panels of a more or less ornamental raised design, which may be partly 
cut or perforated so as to produce open spaces, or the sheet metal may be 
simply so cut or perforated as to produce open spaces without raisi 


or em the surface. Such panels or sheets are in any con- 
venient manner to wrought or cast iron , and may or may not be 
provided with a metal capping, as also, if required, with a separate 


m kerb, plinth, or basis. 
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3100. 8S. Ganpiner, Upper Lewisham, “‘ Hulling grain.”—25th November, 
1870 


sists in th bination of series of concentric, or nearly concen- 
tric, scouring or grinding surfaces, preferably either conical or cylin- 
drical, closed at the outer ends and arran one within the other in 
such a manner that there will be a clear passage from the centre to the 
outside of the series, so that the grain fed into the centre of the machine 
will pass therefrom through the centre series and be subjected to the 
action of the several surfaces. 
3101. This patent is opposed. 
3113. W. Mitsurn, Manchester, “Lawn mowing machines.” —28th Novem- 

ber, 1870. 

This consists in combining with such machines a small finger bar and 
reci ating cutters similar to that of an ordinary reaping and mowing 
machine, the said finger bar and cutters being placed in advance of the 
front roller of the machines so as to cut the long grass as usual. The 
cutter bar is caused to reciprocate by means of a crank or eccentric driven 
by gearing from the front roller, but it may be driven in any other con- 
venient manner. —Not proceeded with. 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
3079. W. Nunn, Peckham-road, ‘‘ Drain traps.”—Dated 24th November, 
1870. 

This consists in employing a valve capable of closing the passage 
through the trap in the absence of liquid, and of being raised to admit of 
the passage of liquid or liquid flowing therein. This is effected by a 
floating ball or other valve, or by an inverted cup covering the outlet 
passage through the trap being formed to float in the reservoir of the 
trap when liquid runs into that reservoir to pass through the trap, or in 
the absence of such liquid the float will descend, and by india-rubber or 
other packing if need be, close the opening and seal the passage. A 
movable lining may be applied to the top to facilitate cleansing. 

3096. J. Perrett, jun., Clifton, “ Bow windows.”—Dated 25th November, 
1870. 


The inventor claims constructing bow windows of mes shaped 
frames capable of moving upon or around a central vertical axis. 


3104. V. D. pe Micne.e, Weybridge, ‘* Cement tester.”—Dated 26th November, 
1870. 


wu. 

This consists in an apparatus for ascertaining the breaking strain of 
blocks of concrete, cement, and other such subst The apparat 
consists of one, two, or more balance levers a between uprights, 
one of which has at one end a cup for supporting the upper portion of the 
block to be tested ; the other end, which is weighted, serves as a carrier 
for an index finger or scale indicator, which rides against a quadrant- 
shaped plate or bar projecting from the upright. The lower lever has 
also a cup for supporting the lower portion of the block, the other end 
being cted to quadrants or other hanism in such a manner that 
when the screw is turned or a lever is depressed, the lower cup descends 
and draws back the block and upper cup with it. This raises the 
weighted end of the upper lever, and with it the indicator bar, to such a 
height on the quadrant-spaped bar, that when the fracture of the block 
takes place the strain which the block has withstood will be indicated 
by the index bar remaining at the spot it was lifted to. The quadrant is 
marked with a scale. 

3125. H. S. Bernett, King William-street, “ Manufacture of pavement, 
&c.”—Dated 29th November, 1870. 

This consists in manufacturing pavements, waterproof linings, cover- 
ings, and other such things by the use of an artificial compound, formed 
by mixing mineral matters with coal, tar, or cannel coal, oil, or with 
products of the distillation of coal, tar, or cannelcoal oil, or with any 

itumi pound in which such tar, oil, or products, whether in 
combination or separately, shall be the principal ingredient. Such mix- 
ing is best performed by Fog = the mineral maters with the bituminous 
between millstones. he following will make a good composition : 
eighty-five parts marl, with fifteen parts coal tar pitch.—Not proceeded 
with. 

3127. J. Brooks and T. Cunpy, Shejjield, ‘‘ Builders’ cramps.” —Dated 29th 
November, 1870. 

The inventors form a fork-shaped piece of metal from 6in. to 6ft. long, 
and lin. deep. One end of this piece is bent or turned down to form a 
jaw, and the other end is formed closed. The top edges of the forked 
part are serrated or notched as a ratchet, and through the sides thereof, 
at short distances asunder, holes are made to receive a pin, which serves 
as the fulcrum of a lever, adjustable between the forked parts of the 
cramp to md the width of the work that is to be cram The lower 
end of the lever is formed short, as a jaw corresponding with the other 
ond of the’ cramp, and the upper end of the lever is formed long as a 

andle, and has a piece of metal hinged thereto, which takes into the 
serrated edges of the cramp, so that supy ig one or more pieces or a 
framework of wood to beembraced by the jaws of a cramp, by forcing 
the handle outwards the jaw part will be forcibly against the 
work to be held, and the pawl of the lever being placed at the opposite 
side to the jaw, will take into the teeth of the cramp, and thus securely 
hold it in the required position.—Not proceeded with, 














Class 6,—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, 1m- 
plements of War for Coast Defence, Gun Carriages, &c. 
7. J. B. Wayne, Birmingham, “ Breech loaders.” —Dated 24th November, 
870. 

This relates to such kinds of breech loading fire-arms as are opened and 
closed by means of a block turning on the side of the shoe or breech 
chamber. The breech chamber is capable of a longitudinal or sliding 
motion on its joint pin, a coiled spring nang the block towards the 
rear end of the gun. The knuckle of the block has an incline formed on 
its rear end, and the rear snug, to which the joint pin is fixed, carries a 
projecting piece, which, acting against the inclined end of the knuckle, 
gives the block an advanced motion as it is shut down, and permits it to 
receive by the spring described a retiring motion as the block is opened. 
On the joint pin of the block, and near the front of the shoe, is a cam 
having only a rotary motion, the cam being provided with an inclined 
or oblique slot, in which slot a pin or stud on the cartridge extractor 
engages the said extractor, sliding on the joint pin of the block and also 
in a groove in the breech end of the barrel. The pin or sted carries an 
anti-friction roller. In order to give the required motion to the cam by 
the raising and lowering of the breech block, there is formed on the end 
of the cam an incline terminating in a step or shoulder. A pin on the 
front end of the knuckle of the block, acting against the said step or 
shoulder when the block is raised, gives the requi rotary motion to 
the said cam to cause it to withdraw the extractor. As the block pos- 
sesses a sliding motion, the pin, by virtue of the sliding motion, passes 
from the front of the step or shoulder when sufficient rotary motion 
has been given to the cam, and the further throwing back of the block 
does notaffect the cartridge extractor. After the introduction of a fresh 
cartridge in to the barrel, and on shutting down the block, the said pin 
of the knuckle by the advance of the block: comes in contact with the 
incline on the end of the cam, and gives it the necessary rotary motion 
to cause the advance of the cartridge extractor into the end of the barrel. 
—Not proceeded with. 


3097. H. ALLEN, Birmingham, “ Breech-loaders.”—Dated 25th November, 
1870. 


mu 
The object is to dispense with what is generally known as the break- 
down action, in opening the parts of the breech to expose the barrels 
for reloading. e invention also relates to improved methods of 
forming the hammers of breech-loading fire-arms. But it is impossible 
to explain the improvements in the space of an abridgement and without 
reference to wings. 

3116. C. E. and J. Green, Winchmore-hill, “ Breech-loaders.”—Dated 28th 

November, 1870. 

The breech chamber of the arm is composed of a tube the top of which 
is cut away, and it is fixed by a screw on the exterior of its forward end 
to the rear end of the barrel, the screw entering a screw thread cut in the 
barrel. Within the chamber ia a sliding piston or bolt by which the 
cartridge is driven from the breech chamber into the barrel, and 
connected to the sliding bolt is a cover which when the bolt is in its 
forward ition covers the opening in the breech chamber. At the end 
of piston or bolt a movable head is ese it is made of steel, and hasa 
stem which enters a hole bored for it in the end of the piston or bolt; a 

‘erential groove is formed on the stem, and there is — 
rojection within the hole—it may be the point of a screw or pin 
or the purpose. A ring of; india-rubber or other elastic 
material is inserted between'!the end of the piston or bolt and its 
movable head. Or by preference they use two such discs, separated the 
one from the other by a dise of thin steel. Under the passure of the gas 
posiueet by the passure of the explosion, the ymovable head is forced 
k and the elastic material is thereby com; and caused to expand 
pressed against the interior surface of 
the breech chamber, and oe all escape of the produced by the 
explosion is more or less ob The potener bolt is capable of sliding 
in the breech chamber, and can also turn in a fixed on 
the underside of the cover; the bolt or is so formed that it cannot 
move endwise in its bearings. The bolt or piston is formed at its 
forward end with a projection, and in the side of the breech chamber is 
a notch or recess to receive this projection when the head of the piston or 
bolt has been pushed into the end of the barrel, and the heen 
‘turned partly round by a lever handle fixed at its end; bolt will by 





this means be securely held from moving back when the charge in the 

fire-arm is fired. 

3118. J. Purpey, Oxford-street, London, “ Break-down guns.” —Dated 28th 
November, 1870. 

This relates to break-down guns, which are provided with a snap-bolt 
for securing the barrels in position after loading at the breech, and the 
invention consists in locking the triggers on the recessiou of the snap- 
bolt so as to bring the drop barrels into position for firing, whereby 
the gun is prevented from being fired until the barrels are restored to 
their normal position, and effectually locked. 

3119, H. H. Bic, Wimpole-street, London, “‘ Mitrailleuses.”—Dated 28th 
November, 1870. 

Instead of combining all the barrels together, as in the Gatling gun or 
the French or Belgian mitrailleuses, the inventor divides the number of 
barrels into three sets, in each of which the barrels may be 
arranged in a circular bundle, or if preferred, a line or lines. Of 
the three sets or series of barrels the central one will not require 
any lateral motion or adjustment, but need only be capable of 
elevation or depression like ordinary field pieces. The other two sets ot 
barrels must be — of lateral motion (on a vertical centre) to the 
right and left as well as of elevation and depression. This lateral motion 
is given by means of a right and left-handed screw, working in screw- 
nits attached to the barrels, and motion is communicated to this screw 
by means of a hand wheel — with any number of handles, levers, 
or spokes of different lengths, corresponding to the amount of divergence 
required to be given to the barrels, and consequently to the storm of pro- 
jectiles delivered by the gun.—Not proceeded with. 

3130. H. Bessemer, Denmark Hill, “‘ Propelling projectiles."—Dated 29th 
November, 1870. 

This consists, First, in adapting to the breech end of the gun a stecl 
cartridge or charge chamber divided into cells, so as tu separate the 
charge used to propel the projectile into portions which operate in suc- 
cession on the latter as it passes along the bore. Secondly, in dividing 
the charge into parts by layers of slow burning material, so that the 
portions of the charge may operate in succession upon the projectile as it 
passes along the bore of the piece. Thirdly, in adapting a time fuze to 
ignite portions of a charge contained in several cells, so that the portions 
may operate in succession on the projectile. Fourthly, in arranging the 
charge employed to propel the projectile in separate cells, and adapting 
apparatus to ignite these separate portions of the charge by electricity, 
so that the portions of the charge may operate in succession upon the 
projectile. Fifthly, in constructing the projectiles so that during their 

age along the bore of the gun they are caused to rotate by the emission 
rom their rear ends of the gaseous products, from a charge which the 
projection carries. 


Class 7.-rURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3086. W. H. Newton, Newport, U.S., “ Barth closets.” —Dated 24th Novem- 

ber, 1870. 

To the frame of the commode is hinged a box or receptacle which 
serves as a seat cover but also contains the carth needed to cover the 
fcecal matter in the pan. In this box there is formed a hopper, the 
lowest part of which is at the front of the box, on the side removed from 
the hinge, and the bottom thenve slants upward towards the rear of the 
box, the sides of the hopper also converging towards the same point. At 
this point is situate the upper end of a tube or conduit, which extends 
down through the cover sv as to open into the seat when the cover is 
down. When the cover is thrown back the earth will gather in what 
was formerly the highest but is now the lowest part of the hopper, and 
will be immediately over the mouth of the tube, there being space enough 
between the tube and the top of the box to allow a considerable quantity 
of earth to fall between them. If now the cover be returned to its posi- 
tion over the seat, the major part of the earth will return to the bottom 
of the hopper, but a quantity of it will pass down through the tube and 
will thence be discharged through the seat into the pan which contains 
the excreta, 

3089. J. W. Fisner, Albany, U.S., “ Boots and shoes.”—Dated 24th Novem- 
ber, 1870. 

The front part of the improved shoe is made in the usual manner. 
The upper of the shoe is provided with a flap, which extends as high 
up on the leg as may be desired, covering the front part. Along 
the rear edges of the flap the inventor places a series uf button-holes, 
which come along the sides of the leg. The back or heel part is alsu 
made to extend a suitable height upward tocorrespond with the flap, and 
covers the rear part of the leg. Along the front edges of the back are 
flaps which reach around the front of the leg and have holes in their 
front edges for lacing. These flaps are cut with and form part of the 
back. When it is desired to wear the shoe as a lace shoe, the flap is laid 
close to and around the front of the leg and the flaps folded on the out- 
side around the same and laced up. To wear the shoe asa button boot or 
shoe the back flaps should be folded around the front of the leg and the flap 
on the outside around the same, when the flap may be secured on the 
button, placed along the sides of the leg, at or near the point where the 
flaps project from the back. 

3103. J. O. Spone, Fulham-road, “ Polishing forks.” —Dated 26th November, 
1870. 


The inventor employs cylindrical surfaces or travelling bands working 
in pairs g to move together and operated by winch handle. These 
surfaces have applied to part of bristles and to other parts strips of 
leather standing out to such surfaces edgewise and with uhe outer edges 
of one or more of such strips plain, whilst others thereof are formed 
zig-zag, adapted to facilitate cleansing between the prongs. These 
operating surfaces are plied with suitable power to aid their ‘hetion 
by dipping in atrough. The forks to be cleansed or polished are held by 
their handles for the oe = the prongs in adjustable holders or by 
hand between the two travelling surfaces when two are used, and the 
handles are cl d or polished by turning them the reverse way. 

3108; E. Baupot, O. pe Necrier, J. Farmnavux, aad E. Roerrcer, Lille, 
France, “‘ Combination locks.” —Dated 26th November, 1870. 

The entrance or keyhole of the lock consists of atube which may be 
termed the key tube, the inside of which is square or polygonal, and 
contains four or other number of square or polygonal bars, which are 
capable of a sliding motion in the tube, the bars being depressed as 
required by means of a key consisting of a handle fixed to a ring, the 
interior of which is square or polygonal, so as to contain short bars or bits 
corresponding in shape and number with the sliding bars. The short 
bars or bits are capable of adjustment, and are fixed in position by means 
of a set screw upon the lower end of the bars. In the key tube are pro- 
jections to prevent their being drawn out of the tube. Inside the lock 
is a frame to which the bolt is fixed, and which frame is capable of par- 
tial rotary motion in bearings affixed to the top and bottom plates of the 
lock. The frame is composed of atop plate or disc having upon it a 
central tubular projection through the upper plate of the lock, 
in which tubular projection the lower end of the key tube is fixed by 
means of a screw or otherwise. The top plate of the bolt frame rests 
upon the upper edge of a socket projecting upwards from the bottom 
plate of the frame, which bottom plate is secured to the upper plate by 
“y or stays riveted to each of the plates, and the bottom plate has upon 

ts underside a projecting axis which turns in a bearing in the lower 
plate of the lock. To the socket are jointed levers corresponding in 
number with the bars or rods in the key tube. The inner arms of the 
levers project towards the centre of the lock just underneath the key 
tube and are acted upon by the bars or in the tube. The outer 
arms of the levers project radially each to near the periphery of a barrel, 
the axis of which is mounted vertically in the upper and lower plates of 
the lock, the barrel being capable of rotary motion and of being fixed in 
position by a screw or otherwise. Upon each of the two barrels are 
six or any suitable number of projecting ribs extending from the top to 
the bottom of the barrel. In each of the ribs is a notch or opening 
sufficiently large to allow the end of one of the levers to pass through it. 
3109. C. T. Suaw, Birmingham, “ Bracelets.”—Dated 26th November, 1870. 

The inventor makes the body of the bracelet of athin plate or band of metal 
of any desired breadth, the plate or band being so thin that it will readily 
suffera change of figure under gentle pressure. The ends of the plate or band 
are ted and di ted by a spring or other fastening. In order 
to give the requisite and elasticity to the b let the inventor 
attaches to each edge of the body a compact coil of wire, the coils being 
soldered to the inner side of the band or plate.—Not proceeded with. 

2999. J. H. Spencer, Hammersmith, “ Water-closet deodoriser.”-—Dated 
16th November, 1870. 

This relates to supplying deodorising fluid to water-closets. The appa- 
ratus consists of a reservoir for the fl a gauge and supply pipe for the 
latter, a service tube to the water-closet, and a crank balance weight 
and guide rods to actuate the apparatus. 

3080. W. Prana.ey, Salisbury, “‘ Commodes.”—Dated 24th November, 1879. 

The a of the commode is formed at the top with a V-shaped trough 
around it, and around each of the sides of the V-trough 
formed. The lid of — pe is formed with a wedge-sha ring, 

rojecting from its under side to enter the tro at the top of the pan. 

The lid is also formed with lugs standing out its outer circumfe- 
rence. When the lid is placed on the pan these lh are received in 
ped slots in the outer circumference of the pan, and the lid is turned 
into the undercut portion of the slots. 
behind the lugs to prevent the 
is retained. Before 
quantity of water 

is poured into the trough before mentioned, and when the wedge pro- 

















jection on the lid enters the trough the water displaced by it rises up in 

the trough and enters the recesses or grooves forme] around its side ; 

the pan is thus hermetically closed. 

3091. F. L. Roprvino and H. Bovcuer, Holloway, “ Fire lighters.”—Dated 
25th November, 1870. 

This relates to a novel combustion of fire igniter formed of three or 
more pieces of wood arranged as a triangular tripod, each side of which over 
and underlies another and is bound together at each angle by string wire, 
and a strip of paper, rag, wvod, or shaving, is enclosed ac one of the angles 
for purpose of ignition. The triangle, after being dipped in melted pitch 
or resin, is complete for use. 

3092. W. Carrer, Nottingham, “ Ladies’ hair nels.”—Dated 25th November, 
1870. 

The inventor forms the fabric into breadths corresponding with the 
width of the nets desired, the respective breadths being united during 
their manufacture by connecting or draw threads, which, when the net 
has been “dressed” in the piece, may be drawn out clear of the sides of 
each breadth, These nets are manufactured cither with bobbin threads 
combined with carriage threads with two, fuur, six, or more mutions to 
one hole, or with bobbin threads alone with two, four, six, or more 
motions. When the connecting or draw threads have been drawn out 
of the sides the breadths will be left clear and firm ready for the insertion 
of the elastic cords.—Not proceeded with. 
3114. T. Kromer, Neustadt, Baden, 

November, 1870. 

This consists in an improved construction of combination locks or 
latches, wherein two or more discs are situated behind cach other upon a 
rotating spindle inside a casing, one of the discs being fixed on the 
spindle, while the others are loose. The loose discs each carry a rim capa- 
bie of being shifted round upon them, and upon each such rims, as also 
upon the circumference of the first-named ciscs, are nutches which, if all 
brought in a line, allow the stud of a latch or lever to fall into them, 
thereby effecting the opening of the latch or lever of the lock. For 
bringing the notches into such position, the disc that is fixed on the 
spindle has a projecting stud, which, in rvtating with the disc, strikes 
against a stud on the second disc, another stud on which is caused to 
strike against a stud on the third disc, and so un. Each loose disc 
may be brought into a different relative position to the notch in its shift- 
able rim by holding these latter stationary by the introductivn of a key, 
and then rotating the discs. 

3115. T. Kromer, Neustadt, Baden, *‘ Locks and latches.”"—Dated 
November, 1870. 

This consists of an improved construction of locks or latches, wherein a 
row of sliding pins contained in recesses in a casing, and having each a 
number of grooves or notches, are respectively brought into such positions, 
by the action of a corresponding number of studs or pins upon a key, that 
certain of the grooves which are decper than the rest, and are situated 
at different distances from the ends of the pins, are all brought into a 
line, so as to allow a hinged bolt or latch to fall into them, the latch when 
in such pusition being unlocked; whereas, if any one or more of the pins 
are not brought into such position, the latch is prevented from falling 
into the deep grooves, and is thus locked. 

3121. J. Bowpen and R. Suaw, Marple, “ Felting hat bodies.”—Dated 29th 
November, 1570. 

This relates to apparatus in which compound revolving rollers are em 
ployed. Each of the rollers is formed of a number of smaller rvllers 
arranged in a circle around the axis of revolution of the compound 
roller. Each of these smaller rollers revolves on its axis at the same time 
that the compound roller revolves. A number of the compound rollers 
are arranged to wurk together in such a manner that when a hat body or 
a number of hat bodies is or are placed between the roller, the body will 
be rolled and turned over by the compound rollers, and at the same time 
will be subjected to a rubbing action arising from the revolving motion 
of the smaller rollers.—Not proceeded with. 

3124. W. Bucn, Upper Tooting, *‘ Locking railway signal levers.” —Dated 
29th November, 1870. 

This consists in the use of lever bars, or bars working direct from the 
hand levers either vertically or horizontally, provided with longitudinal 
projections or lateral notches, acting upon triggers or cranks for giving 
motion to a series of parallel sliding locking bars. The lever bars are 
provided with notches or stops for receiving locks or projections attached 
to the sliding bars. Motion is given to the sliding bars by means of 
triggers or cranks which work upon fixed centres, and transmit the 
motion of the lever bars rapidly or suddenly at one or both ends of the 
stroke of the hand lever, but are at rest during the remainder of the 


“Locks and latches."—Dated 23th 


25th 


stroke. These triggers move the sliding bars forward in one direction 
only, the backward motion being effected by springs or weights, Louse 
clips or shoes may be used for giving motion to the sliding bars. These 


clips are fitted to the sliding bars, aud adjust themselves to the varivus 

angles of the inclines in the lathe. 

3128. T. Lampert, Hampstead, ‘* Pianoforte action."—Dated 29th Novem- 
ber, 1870. 

The inventor applies to the lower part of the butt of the hammers, as 
well as to the “jacks” and ‘‘hoppers,” cord, band, ur braid of india-rubber, 
covered by plaiting with silk or other suitable thread, to act as springs. 
The covered india-rubber is attached to the underneath and towards the 
front of the butt of the hammer, and is thence carried back and affixed 
in the back of the hammer rail, so as to act on the hammer to restore it 
to a state of rest on the rest rail after it has struck the strings. This 
cord is also attached at one end to the jack and at the other end to the 
back of the hammer rail, so as more effectually to restore the upper end 
of the jack to its notch in the hammer, but after the action thereon by 
the key. The tension on the india-rubber cord is regulated by screw 
adjustment.—Not proceeded with. 

3132. C. Martin and G. O. Mew, Chancery-lane, “ Ladders.”—Dated 30th 
November, 1870. 

The ladders are constructed in sections which in the aggregate may 
amount to any desired length to attain the requisite elevation, such sec- 
tions being formed of varying widths, and sliding within one anether 
with a telescopic action. Each length or section as it slides out from 
that below it firmly fastens itself to the latter by means of stups. The 
lengths or sections are enabled thus to slide within each other by means 
of grooves and tongues dovetailed or otherwise, or by means of analogous 
arrangements, On the back of such length or section is a rack-plate 
which works a pinion actuated by a winch at the lower part of the ap- 
paratus, and on the spindle of the winch is fixed a ratchet by which the 
lengths or sections as they slide out from one another are prevented 
from running back. The combination of ladders is attached to or 
mounted on a stage provided with suitable wheels, by which it can be 
moved from place to place. At the sides and front of the ladders fold 
ing arms are placed, which when unfolded project sufficiently to make 
the ladders when extended safe from falling. Attached to a frame in 
front of the apparatus is placed an ordinary crane roller, on to and from 
which an iron wire rope is connected, and which passes over a pulley on 
the upper part of the topmost length of ladder. From this rupe is sus- 
pended a cage, which may be used for lowering or raising persons, or 
goods, or materials. 

3136. C. Heirons, Plumstead, “* Alarums.”—Dated 30th November, 1870. 

Into « circular-shaped vessel, say Yin. deep by 4}in. diameter, closed at 
the bottom end, open at the top, the inventor places loosely another 
similar shaped vessel in an inverted position, namely, with its open end 
downwards. This inner vessel is fitted with a flap valve of leather or 
other material to cover an opening made in the top of the inner vessel, 
The inventor also fixes to the outside of the top of the vessel a small 
vulcanised india-rubber tube, to establish a communication between the 
inside of the inner vessel and a chamber to which the opposite end of 
the tube is fixed or connected. He also fixes a tube to the centre and 
inside of the outer vessel at the bottom thereof, the tube passing out 
through the side of this vessel te carry off water from this vessel after it 
has been filled therewith about half full. The top of the outer vessel is 
fitted with a loose lid with a bole therein, for the india-rubber tube to 
pass through, and to this lid the inventor affixes a bell and hammer, 
operated upon by a spring and olockwork for sounding an alarm.—Not 
proceeded with. 





Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3076. W. T. Reap, Old St. Pancras, London, “ Purifying beer.”—Dated 

24th November, 1870. 

This consists in mixing into becr what is known as the chloride of 
aluminium, or the product obtained by cifecting the solution of alumina 
in hydrochloric acid.—Not proceeded with. 

3087. J. W. Mipp.ietron, Philadelphia, New York, “ Manufacture of iron 

and sleel.”—Dated 24th November, 1870. 

This consists in the combination with a'puddling, boiling, or refinery 
furnace, of a series of blast pipe tuyeres projecting downward through 
the top or sides, or both, of the furnaces, so as to open near the surface of 
the melted metal in a pool or pools in the bottom of the latter, in suchs 
manner that hot air, superheated steam, or gas, may be driven through 
the tuyeres, at various angles in relation to the bottom of the furnace, into 
the melted metal in the pool by a very strong or powerful blast, and in 
sudden powerful alternating es or jets ) hed the tuyures, the object 
being to di ful interruptions of 
ication 
of a series of slides of refractory over 
suitable openings made for the purpose through the furnace walls, for 
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he observation of the progress of the puddling and ying pro- 
cesses on the melted metal in the pool, a small opening be male and 
closed by mica or glass, and the same —— against the external 
pressure of the blast by making the slide movable, so that it can be 
brought into and out of juxt ition with the opening in the wall of 
the furnace as occasion may require without uncovering the opening. 
The invention further relates to the combination with a puddling, boiling, 
or refining furnace, provided with tuyere blest pipes und tuyeres, of a 
vertical stationary reservoir for receiving and purifying by gravitation 
melted cast iron direct from a blast furnace, and communicating by an 
adjustable stop at its lower end, and suitable channels in the bottom of 
the furnace, with the pool or pools for puddling the melted metal, in such 
a manner that the metal, freed from its lighter impurities and slag by 
gravitation in the vessel, may be run into the pool when required. 


3093. H. LARKin and W. Wuite, Hampstead, “Manufucture of chlorine.”— 
Dated 25th November, 1870. 

The inventors obtain chlorine by the reactions of oxygen upon 
metalli: chlorides at 1 high temperature For this purpose they take any 
suitable chloride, such as the anhydrous chloride of magnesium or of 
iron, and svread it loosely over the floor of a furnace chamber or re- 
tort, in which it is brought to a red heat. In this state they expose it to 
the action of a current of oxygen or of dry atmospheric air. Or they 
cause fused chloride to fall, or otherwise pass through a heated 
chamber containing oxygen. By thus exposing the heated chloride to 
the action of oxygen a change of binati brought about. The 
oxygen unites with the metallic base, while the combined chlorine is set 
free, The chlorine gas thus evolved is allowed to pass into other suitable 
chambers, where it is cooled and freed from any impurities which may 
have passed off with it, either by passing it in contact with hydrochloric 
acid, or utherwise. The gas may then be made available for the manu- 
facture of bleaching powder or for other useful purposes. In the case 
of atmospheric air being used instead of pure oxygen, a vent would 
provided in the lime chambers for the escape of the nitrogen after the 
chlorine had been absorbed by the lime. The oxidised residue is after- 
wards removed from the furnace chamber and may be again converted 
into anhydrous chloride, and thus, by alternate conversion and reconver- 
sion, become a perpetual vehicle for the production of chlorine.—Not pro- 
ceeded with. 

3098. S. Desporouan, Clerkenwell, “ Manufacture of soap.”—Dated 25th 
November, 1870. 

The inventor dissolves 28 Ib. of hyposulphite of soda in four gallons of 
boiling water, to which he adds about 24 cwt. of ordinary soap of 
commerce, the whole being melted in a suitable vessel and boiled for 
about an hour, after which it is runinto frames to cool ‘and cut 
up in the ordinary manner. The framers are furnished with a strainer 
at the bottom for drawing off any surplus water. Ordinary soft soap may 
be treated in a similar manner, equal parts by weight or thereabouts of 
hyposulphite of soda dissolved in its own weight of water being added 
to and combined with the same weight of soft soap melted as previously 
described, the quantity of hyposulphite of soda employed depending on 
the nature of the soft soap to be treated, inferior or unadulterated quali- 
ties of soft soap absorbing less hyposulphite than the better qualities. 
In place of remelting and heating manufactured soap, any description 
of soap may be treated in the first process of manufacture by the 
addition of a solution of hyposulphite of soda in suitable quantities. 

3099. T. C. Hinpe, Townhope, “Manufacture of iron and steel.” —Dated 25th 
November, 1870. 

The inventor employs the ordinary crushing and washing processes or 
he subjects dry crushed ore to agitation. When steel is to be manufac- 
tured, he avoids ores which cannot be readily freed from impurities, but 
when iron is to be manufactured this is unimportant. The prepared ore 
is subjected to the drying, calcining, and reducing processes to carboni- 
sing when necessary, and, finally, to smelting, or blooming and welding. 
These are conducted in a furnace formed of a series of counected cham- 
bers. Connected to the reducing and smelting chambers are g tors, 
in which combustible heated gases are produced. These hot reducing 
gases may be superheated by being passed through a mass of reticulated 
heated brickwork, and is supplied under pressure by fans. They pass 
first into the reducing chamber, next into the calcining chamber wherein 
a portion of air is admitted, and, lastly, into tue drying chamber. Fluxes 
are supplied to the ore as found necessary. 

3105. W. G. Garp, Breaston, “ Preserving animal food.”—Dated 26th 
November, 1870. 

The inventor forms a mixture of sulphate of alumina and potassa of 
commerce with chloride of sodium, or a mixture of sulphate of alumina 
of commerce with chloride of sodium, or « bination of sulphate of 
alumina and potassa and sulphate of alumina with salt, in the 
proportion of about 7 Ib. of sulphate of alumina or potassa to 112 Ib. of 
common salt, the whole being dissolved in about 3201b. weight of water, 
thus forming a strong solution or brine; into this mixture or brine he 
steeps the substances to be preserved. 

3107. A. Bryant and 8. H. Cuurey, Exeter, ‘‘ Deodorising sewage.”—Dated 
26th November, 1870. 

The inventors cause the sewage to a into catch pits or setting beds 
to separate the greater part of the solids from it, having previously added 
deodorising materials, such, for example, as carbolic acid. The sewage 
flowing off from the catch pits or settling beds is caused to filter through 
sawdust, or it might be through filters of sawdust, which by preference 
is charged, and otber materials, until the effluent waters are purified to 
the .extent desired. The sawdust, after being so u as a filtering 
material, is allowed to dry, and is ae mixed with the sediment 
collected in the catch pits or settling beds. The sediment is allowed to 
drain or is partially dried by spreading it out in thin layers on drying 
floors ; a layer of the dry or charred sawdust is spread out on to a suitable 
floor and the sediment from the catch pits or settling beds is thrown over 
it, and then another layer of sawdust i thrown over the sediment. The 
wholeis mixed together by means of shovels, and by reason of the dry- 
ing nature of the sawdust the mass quickly dries and is readily pulverised. 
Afterwards the dried material is sifted to separate all lumps from it, and 
those lumps are again still further dried, reduced to powder, and sifted. 
Sulphuric acid or other chemicals may be added befure the material is 
finally dried and sifted. 

3134. C. W. Siemens, Great George-street, London, “ Calcining ores.”. - Dated 
30th November, 1870. 

This relates to improvements upon the process patented by the same 
inventor on the 28th of February, 1870, No. 594. The object is the pro- 
duction of lumps of reduced iron suitable for carrying out this process, by 
placing masses of iron ore, together with solid fuel, into a closed chamber 
or “hot store” heated externally; the solid fuel employed in such 
chamber being by preference placed in a separate cumpartment or com- 
partments, by which means the carbonic oxide gas generated in the first 
instance from the heated fuel is caused to react upon the heated lumps of 
ore, taking up oxygen from the same, while the carbonic acid gas thus 
formed, in returning by a general circulation of the gases to the heap of 
solid fuel, takes up another equivalent of carbon, converting it back into 
carbonic oxide, which again attacks the ore; and this action continues 
until the ore is wholly reduced into metallic iron (excepting its earthy 
constituents). The solid pieces of ore which are to be subjected to this 
reducing process are fed into the hot store chamber through a vertical 
or inclined shaft or hopper capable of being closed at the tup by doors or 
slides. The excess of the gases generated in the hot store chamber by the 
combination of carbon with the oxygen of the ore rise into this hopper, 
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Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


3031. G. Duncan and W. A. Witson, Liverpool, ‘‘ Doubling paper from 
printing machines.”—Dated 19th November, 1870. 

This consists in doubling the printed part of the web of paper once or 
oftener lengthwise during delivery from the printing machine; cutting 
off the desired newspaper, book, or other length, folding the cut off 
length as often as may be necessary, and delivering such folded sheets in 
— succession on to « travelling bind or carrier, or laying them in 
piles ready for removal by hand or otherwise. 


3074. W. L. Joy, Leeds, “ Charging oul-seed presses.”— Dated 24th November, 
1870. 


The inventor adds to the seed kettles a box of the size and form of the 
resent -box, and in such a position as to be easily filled from the 
ettle and conveniently arranged with rd to the measuring box. A 

lid or a frame is placed which may be brought down by machinery or 
hand, or the lid or frame may be dispensed with, and merely a block or 
bar made use of to compress or consolidate the seed in the measuring 
box. Instead of using the ordinary bags, the inventor forms a wrapper 
similar in shape to the ordi hairs, joined either at the broad or narrow 
end, the sides being thickened either by a selvage or a cord or piping or 
other material inserted or worked in, so as to form a sort of cushion at 
the edges of the wrapper, to prevent cutting, and form the edges of the 
cake 

8078. W. Nunn, Peckham-road, London, ‘ Advertising.’—Dated 24th 

November, 1870. 

The objects to be exLibited are arranged to succeed each other upon a 
continuous fabric, the ends of which are connected to rollers, so that 
whilst « winding on to one is effected, a corresponding unwinding will 
take place in relation to the other. This winding or unwinding of the 
rollers is effected by clockwork or other moving power, which is pro- 
vided witha change motion, so that when a winding to the extent de- 
sired has been effected in one direction on one roller, the winding back 
may be effected on to the other, and suon. Stop motion is also applied 
to retain any subject or portion of the succession in view when desired, 
or motion may be applied to produce a back or other motion when de- 
sired.—Not proceeded with. 


3081. J. Penn and W. Hounse.t, Greenwich, “ Curved metal pipes.” —Dated 
24th November, 1870. 

The inventors employ three rollers, namely, a pair of rollers, one7con- 
vex on the face, pm 5 the other concave, corresponding in curvature with 
the sectional form of the half pipe to be produced e position of one 
or both of these rollers is adjustable by means of their bearings being 
traversed in slots. The third roller is behind this pair, and is so set that 
when a strip of metal, to form a half bent pipe, is passed between the 
rollers of the pair it comes against the third roller, and so the trough 
which the pair of rollers produces is bent to a regular curve, the radius of 
which depends on the position of the third roller in relation to the rollers 
of the pair, and this position is adjustable, the bearings of the third 
roller being capable of being traversed in slots in the frame. The third 
roller is always on the outside of the curve of ao which it is form- 
ing, and is convex or concave on the face, according as the convex or 
concave side of the half pipe is to be on the outside of the curve or bend, 
for it will be understood that two pieces, one of each sort, are required to 
fit together and form a bent pipe. The other rollers can also be changed 
to a the machine to make.curved pipes of different diameters. The 

air of wheels are driven by screws and worm wheels or by other power- 

ul driving gear. The edges of the metal strips are made true and 
parallel before they are brought to the machine, and edge guides are pro- 
vided to prevent the ge, epee whilst it is being bent, or the end or 
ends of the strip may be held and controlled by nippers or other instru- 
ments during the bending operation. Two half pipes similarly curved 
being thus prepared, their edges are bevelled and notched together, and 
then brazed. © curves may be made in continuation of straight lengths 
in the same piece of metal. Additional rollers may be employed to aid 
in contrulling the metal. 


3084. I. Masson and 8S. Hopcert, Bombay, “‘ Hydraulic presses.”—Dated 
24th November, 1870. 

Five or more hydraulic cylinders are employed to press a bale of fibrous 
substances to the required dimensions arranged in the following manner. 
One long cylinder is placed in the centre of the bed-plate of the press, the 
ram of which raises the bale beard er “ follower” to within any required 
distance frem the top of the press. At each corner of the bed-plate four 
short cylinders are so situated us to allow of strong pendant rods attached 
to the underside of the “follower” being passed between them and 
through the bed-plate. On the top of the central or long cylinder a loose 
crosshead is placed, and on each pair of the short cylinders a crosshead 
is ‘also fixed. When the long cylinder has ra the follower to a 
sufficient height the lower crosshead placed thereon is turned round on 
a stud so as to intervene between the fixed crossheads of the short 
cylinders ; and the pendant hereinbefore mentioned, viz., the ends of 
the loose crosshead, rest on the fixed cross-heads of the small cylinders ; 
and as the rams in these smull cylinders are caused to ascend, the 
pressure of the bale is completed by the united action of the five cylinders 
or the “‘ follower” or ball The sides of the well or trunk of the 
press are made movable by hinging them at or near their upper ends, in 
order that they may open or be moved outwards at their lower extre- 
mities, and the ends of the press are formed broader at the lower part 
in — to render the trough or well complete when the sides are so 
opened. 

3090. P. Lennox, Lynn, U.S., ‘* Imparting horizontal reciprocating move- 
ment to a pendulous rod.”—Dated 2ith November, 1870. 

This consists mainly in supporting a peadulous or vibrating rod by 
means of a pin and slot connection, : 8 such manner as to admit of its 
vertical as well as swinging reciprocations, as well as in combining with 
the rod or suspensory thus applied and guided a pin or stud projecting 
laterally from it, and extending into a sectoral or curved slot formed in 
the adjacent portion of the frame upon which the swinging rod is 
supported, or from which it is suspended, the contour and disposition of 
such slot being such as to produce alternate depressions of rod and tool 
as they approach the limit of their traverse, whereby to counteract the 
tendency of the tvol to rise such times as it passes a perpendicular line in 
either direction. 

3095. J. WiiTTAKER, Manchester, “ Forging nuts.” —Dated 25th November, 
1870 











PAs 

The inventor fixes on a framework or standards a strong table, having 
at the front an opening for the heated bar to be passed to a cutter which 
cuts both ways, stationary steel plates being arranged at the back to 
enable the cutter to act us shears. The cutter is formed as a rectangular 
hole surrounded with tempered pieces of steel fitting into a cutter bar 
fitting guides fixed to the table, and this bar is moved up and down by 
levers actuated by a cam on the drum fixed to the driving shaft carrying 
the driving pulley. In front of the cutter there is a vibrating arm or 
lever working on a stud fixed to the table, and having at one end right- 
angled notches of the size of the intended nut, and this arm is moved to 
and fro horizontally by the alternate sliding motions of the slides, worked 
one way by cams and the other way by the return movement of the arm, 
and this arm acts as a double hammer and carrier. At each side or end 
of the table there are guides for three slides, to which are fixed three 





where they are burnt by the admission of divided streams of at I 
air, the gaseous products resulting from this combustion being allowed 
to escape at the top by partially opening the covering slide or door. The 
amount of heat developed within the vertical shaft may be further in- 
creased by the admission of bustible gases separately generated, or by 
mixing solid fuel with the ore charged in at the top, or by beating the 
shaft externally. The ore, in uebulie descending in the vertical hopper 
or shaft becomes more and more heated, and is thus deprived of its 
volatile constituents, including water ani sulphur, until it reaehes the 
orifices through which the atmospheric air enters, whence downward it 
passes through a gaseous reducing atmosphere into the heated chamber. 


8138. W. Hackney, Swansea, ** Treating iron ores.” —Dated 30th November, 
1870. 





verting the ore by any known means into the form of wholly reduced 
spongy or pulverulent iron, and then consolidating such spongy iron by 
subjecting it to powerful pressure under either a press steam hammer or 
other suitable known compressing apparatus before charging it into the 
bath of liquid metal in the melting furnace.—Not proceeded with. 


$139. H. Larkin, A. Leioutoy, and W. Wuite, Hampstead, “Iron and 
steel.” —Dated 30th November, 1870. 

The object is to produce iron-steel and oxide of iron free from delete- 
rious impurities. The inventors dissolve crude iron in hydrochloric acid 
to convert the contained iron into ferrous chloride, which is then purified 
by crystallisation and afterwards decomposed, the chlorine of the chloride 
being reconverted into hydrochloric acid, which is applied to dissolve a fur- 
ther portion of iron or ore, Duringthe solution of the crudeiron in the acid 
the sulphur and portions of other deleterious impurities are carried off 
by the hydrogen which is evolved. The solution is carried on in large 
covered tanks containing the iron, and through which the acid is caused 
to flow. Impure hydrogen is evolved in quantity amounting to 15,000 
cubic feet per ton of iron dissolved; this gas is collected and utilised. In 
the case uf using an ore instead of crude metal, it is first roasted and 
afterwards reduced to powder, it is then heated to redness in any suit- 
able retort or furnace in contact with coke or other deoxgenating material, 
in order to reduce any ferric oxide it may contain, either into metallic 
iron or into ferrous oxide. The black powder obtained is then stirred in 
a solution of hydrochloric acid, until the contained metal or ferrous oxide 
haus ved un becoming converted into ferrous chloride. 


i. 
Consolidated masses of wholly reduced ore are produced ¥ first con- 
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—- right amgled notches, the angle being at 45deg., with 
the longitudinal lines of the hammers, the two hammers at each side 
being worked one way by levers acted upon by cams on the drum 
and the other way by] —. Another hammer at each side is acted 
upon directly by a cam for moving it one way, and the reverse way by a 
spring; but when desired all the hammers may be worked both ways by 
cams without the intervention of springs. Above each set of hammers 
there are guides which are fitted in a slide carrying a punch, and at the 
back of the slide there is a slide having at the bottom a crowner and 
flattener, the slides being worked one way by the levers and cams and 
the other way by the springs. 
3102. W. und J. and W. M. Ricuarn, Edinburgh, ‘‘ Machine printing.”— 
Dated 26th November, 1870. 

In place of employing the ordinary tapes, the inventors employ surfaces 
in pairs, carried by shafts or burs, and capable, by one of each pair open- 
ing and closing upon the other, of acting as nippers or fingers, or, as it is 
preferred to call them, “flying grippers,” to take hold of the respective 
sheets of paper in succession as they come from the printing surface, and 
then, by movement given to these grippers, of delivering them to a table 
or other receiver. One or both of each pair of these nipping surfaces or 
grippers, acting to take hold of thesheets of paper, is provided with elastic 
material, adapted tu facilitate an elastic hol on the paper. The 
of * fl ppers” are capable of being slided on ve 
and of being set by set screws or other suitable means at distances apart 
per for the time being printed. 


adapted to the size of the sheets of pa) 
The bars ing the respective of the pairs of nippers or grippers 
are su} by arms operated t 


y —— or such like means, so tha’ 
they may come into position capable of being varied to the size of sheet 
of paper for the time under operation, and so as to take a sheet of paper 
from the printing surface and carry it to the receiving table or surface. 


wig? Brown, Glasgow, ‘* Miners’ safety lamps.” —Dated 26th November, 


The lens is secured by means of a groove formed in it round its edge. 
The lens is encircled by a nara J shell of tinned plate of a conical 
shape, and the inner edge of this is fitted into the groove in the edge 
of the lens, a strip of thin rubber being by preference interposed between 
the glass and the shell. The shell with ‘the lens in it is then inserted 
within the edge of a short lateral cylindrical extension of the wire gauze 
shell of the lamp, and the whole is strongly bound together by one or 
sv as to hold the parts in the groove. 





$112. T. Hyatr, New York. U.S., “ Manufacture of corrugated glass.”— 
Dated 26th November, 1870. 


It is proposed to manufacture corrugated glass direct from sheets of 
blown glass of any desired thickness. These sheets, after having been 
blown, are to be, , reheated to the required temperature, and 
are then to be me age either by simple pressure between moulds or 
by rolling or othe: , the manufacture being completed by placing the 
corrugated glass in an annealing oven for the of annealing the 
same. This also relates to the manufacture of what the inventor calls em- 
bossed glass for illuminating purposes, wherein it is desirable to obstruct 
the visual rays without im to any great extent the amount of light 

ing through the g and consists in making such ‘“‘ embossed glass” 
|e eets of glass previously produced by blowing. In manufacturing 
embossed glass the sheet is by reheating first brought to the proper tem- 
perature, and is then either pressed bet the embossing plates or 
passed between embossing rolls having the desired designs or patterns 
engraved or otherwise produced thereon. 


3117. W. F. Tuwers, P. D. Roppey, and E. Parkman, New York, U.&., 
‘Automatic vertilator and pump.”—Dated 28th November, 1870. 

A pair of air-tight chambers and cylinders are — at or near op 
site sides or ends of a vessel, and connected at their lower parts by a p re 
or pipes, so that water, quicksilver, or other heavy fluid, which may i 
the connecting pipe and partially fill the chambers, will, by reason of its 
own gravity and the motion of the vessel, be caused to from one 
chamber to the other, thereby —t air or water through suitable 
discharge ports from the chamber which is for the time being lower, and 
causing a partial vacuum in the upper one, so that air or water may be 
forced into this by atmospheric pressure, to be again expelled at the next 
motion of the vessel. For pumping water the chambers are supp 
with quicksilver. An induction pipe leads from the bilge of the vessel 
to each of the air-tight chambers, and eduction pipes discharge over the 
side. For pumping air for ventilating, or for an alarm, water may be 
used in the chambers, the induction pipe connecting from the hold or 
other part below decks, from which mephitic air is to be taken and dis- 
charged either through a horn or not, according to whether an alarm 
is on is not required to be ded. In practice it is preferable to use 
for pumping air a water chamber near the bow communicating with one 
near the stern and at the opposite side of the vessel, and for pumping 
water a similar ~~ arrang it of the 'y ap} tus, so that 
both syst may erated by either a ava | or pitching motion of 
the vessel. In order to prevent corrosion from the contact of salt water 
or moist air, the valves and the delicate parts of the alarm horns may be 
made or coated with platinum or other metal which will not readily be- 
come oxid! 5 


$129. R. Sincair, Glasgow, “‘ Injecting liquids.”—Dated 29th November, 
1870. 


























This consists in constructing three tubes with a bore of uniform taper, 
continued from the first, — the second, to the third; and in making 
the intermediate tube adjustable. 


$131. F. B. Taytor, Walworth-road, “Boring rock.”—Dated 29thjNovemler, 
1870. 


The inventor constructs the cylinder, the valve chest, and an extension 
for supporting the guides and bearings for the piston and valve rods, and 
for other parts of the machine, in one piece. ; u 
cylinder which is inserted into the valve chest at the side of the main 
cylinder. The valveis a hollow or tubular piece, with its axis arranged 

el to that of the cylinder, and it has a projecting curved face on 
one side extending from end to end thereof. is face forms the work- 
ing part of the valve, and alternately covers and uncovers the admission 
ports, which extend endwise through the entire length of the valve cylin- 
der. The centre of the valve forms the exhaust passage, which commu- 
nicates with a pipe at the end of the valve chamber. The valve spindle 
has inside the cylinder a collar or shoulder, whichis faced and fitted steam 
and air-tight against the end of the chamber through which the 
spindle passes. On the inner side of this collar is a projecting piece or 
tongue which fits into a slot or groove in the end of the v:lve, so that 
any oscillating motion of the spindle will be communicated to the valve. 
Collars are also made at theends of the valve, which form its bearings in 
the valve cylinder. These collars are well fitted to the cylinder to pre 
vent the escape of the steam, and produce just sufficient friction to 
prevent any undue motion of the valve from the action of the 
tappets. 


3133. J. A. Lee and E. Sweerappe, Lydney, “ Manufacture of paper.” — 
Dated 30th November, 1870. ; 
The inventors use two pairs of vertical rollers set just in front of the 
drum of the engine, so that the material as it circulates around the tank 
s between them. The rollers of each pair are wade with projections 
and hollows working the one into the other, and by these the lumps of 
the material are crushed or pounded. The rollers are rotated at such a 
speed and are so set that the circulation of the materials in the tank is 
not seriously checked by them. The adjacent rollers of the two pairs 
are set close together, but their projections and hollows do not eater the 
one into the other. They are driven at different speeds, so that any of 
the material which passes between is submitted to a friction sufficient 
to break up the lumps.—WNot proceeded with. 





Tae British AssociaTion.—We understand that Dr. W. B. 
Carpenter, F.R.S., the Registrar of the University of London, will 
succeed Sir William Thomson as President of the British 
Association. Dr. Carpenter, it will be remembered, conducted the 
Government Deep Sea Dredging Expedition in H.M.S. Porcupine. 


New INVENTIONS IN CoaL Mininc.—We understand that Mr. 
Strathern, of Messrs. Murray, Strathern, and Paterson, engineers, 
Coatbridge, has nearly completed a new form of coal-cutting 
machine, which is expected to turn out a great success. An im- 

roved safety lamp, which is capable of immensely increasing the 
ight in underground workings and passages, has lately been 
devised and patented by Mr. Richard Brown, of the Shotts Iron 
Company. On Saturday last it was successfully subjected to 
several comparative tests with the Clanny and the ordinary Davy 
lamp.—Jron Trade Review. 


WakRMING RAILWAY CarriaGes.—At the end of March a trial 
trip with heated carriages was made on the Kaiser Ferdinand 
Northern Railway, from Vienna to Lundenburg.and back, for the 
purpose of testing the new apparatus for heating by steam, intended 
to be used for the passenger trains running between Vienna and 
the frontier station at Oderberg. The warming of the carriages 
is effected by means of steam drawn direct from the driving 
engine, and reduced by a special apparatus to a pressure of three 
atmospheres, The steam is conducted by pipes of 1jin. diameter 
into larger ones of 4in. diameter, which are fixed under the seats 
in the different compartments, and form the real heating apparatus. 
The connection of the communication between the different car- 
riages is kept up by metal pipes, at whose lowest level are fixed 
self-working valves, which allow the escape of the water formed 
by condensation of the steam. The pipes in the first and second- 
class compartments are furnished with cocks, which enable the 

8 to increase or reduce the temperature at their pleasure 
or if there are no ngers the heating apparatus can be shut off 
altogether, by which a waste of steam is effectually avoided. On 
the above-mentioned experimental trip the steam pipe was opened 
for half an hour before the — of the train from Vienna, 
and for fifteen minutes before leaving Lundenburg on the return 
journey, and also occasionally at the different stations on the 
road, which sufficed to raise the temperature from 4 deg. K., or 
41 deg. Fah., to 19 deg. R., or 75 deg. Fah., the air outside being 
at 3 R., or 39 deg. Fah., with a strong north wind blowing. 
It was remarked that the drain of steam had no effect on the 
working power of the locomotive, and that when once the car- 
riages are heated at their d an occasional opening of the 
connecting pipe at some of the stations is quite sufficient to keep 
up the temperature; and also that no smell of steam was per- 
ceptible in the heated compartments, The alteration of the 
arrangement of the train out a or putting in 
additional] ones was eff without the smallest difficulty, and the 
whole service is ‘ormed by the regular attendants of the train 
without in the least interfering with their other and more special 
duties. The experiment was considered a complete success, and 
has given such general satisfaction that it is stated the directors 
have given orders to have all the passenger carriages on their line 
to be fitted in the course of the summer with this simple and in- 
expensive heating apparatus for use in the winter months, an 
arrangement that cannot fail to be fully appreciated by the travel- 
ing public, and will probably induce many persons to avail them- 
selves of this addition to their comfort, and cause them to give the 
preference to the Kaiser Ferdinand Railway over any of the other 
competing lines, 








‘be valve seating isa small . 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


. (From our own ) 

FINISHED IRON: The demand: The qualities selling—Prices : 
Stronger—THE NEXT PRELIMINARY MEETING: Probable - 
tion of current list—Pic IRON: Prices: Good sales—OvuR 
FOREIGN TRADE IN IRON: Markets ified—RAILWAY RATES : 
INEQUALITIES COMPLAINED OF : Fu difficulties looming, and 
what the ironmasters think about them—THE MARKETS FOR 
“GENERAL HARDWARES: Home and foreign: What the several 
establishments are doing—RISE IN TIN AND COPPER—BRASS 
CASTING AND THE OPERATIVES: The affairs of Messrs. Harper 
and Tildesley—PREPARATIONS FOR THE NEXT ROYAL AGRICUL- 
TURAL SHOW IN WOLVERHAMPTON. 

THE iron trade of South Staffordshire was spoken of to-day in 
terms of encouragement. Steadiness continues to characterise 
the industry. Most of the finished iron establishments are fairly 
supplied with specifications received both from foreign and home 
customers, and in a few of their mills first-class houses are busy, 
not only upon the lighter but also upon the heavier products. 
Less conspicuous firms are doing most in strips and hoops and 
sheets, with inferior girder and tank plates, and angles, and 
rounds, and squares of the corresponding merit. The continued 
cool weather, as well by day as by night, has been favourable to 
operations in the forges and mills to a degree without precedent 
at this time of the year; but it has checked to a considerable 
extent the home demand for iron on account of out-door uses. 

Prices continue slightly to move in favour of producers in all 
cases in which the list quotations are not adhered to; but the 
change is trifling, because the demand is still considerably within 
the means of supply. 

The preliminary meeting of the iron trade will be held in Bir- 
mingham on Thursday, the 29th instant. There is no valid reason 
to conclude that upon that occasion any alteration will be recom- 
mended in the “‘list” which was readopted at the corresponding 
meeting three months ago, although, as is usual upon the advent 
of the preliminary meetings, firms who are able to demand current 
list rates talk of the probability of a rise being declared. The 
money secured in the open market, and by the trade asa rule, was 
so much under the official quotations that consumers we think 
need not imagine that the present terms will experience a change 
a fortnight hence. 

As quarter day draws on the proprietors of mills and forges are 
commencing inquiries in view of purchases of pig iron for the 
ensuing three months. The prices are not generally in advance of 
those of last quarter, but they are firm at the quotations of that 
period. Makers of this district put forth the following as their 
list:— Cinder iron, from £2 15s. to £3 2s. 6d. according to quality, 
and where the chief material is tap or flue cinder, or a mixture of 
both; all mine hot blast, £3 15s. to £3 17s. 6d.; and cold blast, £4 10s. 
to £4 12s. 6d. The chief quantity of the last-named description is 
produced in Shropshire. th as to it, and likewise as to the other 
qualities just specified in the terms mentioned, are understood to 
be open to negotiations. To-day sales of pigs extending to 1000 
tons in a line were announced as having been concluded Suing the 
afternoon. 

The Government returns showing our export trade during May 
this year, as compared with the five months of last year, inform us 
that in pig iron our busi has i during the month by 

290,000. Of this increase £33,000 was with Germany, nearly 
£20,000 with Holland, £32,169 with the United States, and 
£36,094, with ‘‘other countries” not enumerated. The trade 
with France was less by £31,961. During the five months the in- 
creased value of the pig iron exports has been £123,515. The ex- 
ports of bar and angle iron were larger during the month by 
£68,736, but in the five months there was a decline of £35,690. 

The increase in the month was chiefly with the States, and the 

decline during the five months has been principally with India, 

whose demands were less by £37,052 than in the first five months 
of 1870. Railroad enterprise always fluctuates very greatly, 
and so we again observe a decline in the exports of railroad iron 
both in the month and in the five months. For instance, the 
value of the railroad iron sent to Russia in the month was 
£178,918, ascompared with £430,166 in May of last year; while 
to the States we sent railroad iron valued at £480,354, as against 
£257,945 in the corresponding month of 1870. There has also 
been an enormous falling off in our exports to India, amounting 
to nearly £60,000 in the month, and nearly £550,000 in the five 
months. The exports of telegraphic wire show that there is not 
so much being done just now in the laying down of new cables. 
The month’s exports of hoops and sheets were larger by £45,988, 
and this increase is pretty evenly spread over the different coun- 
tries to which the iron was sent. e States and North America 
show the largest increase. Of unwrought steel the month’s 
exports were nearly £11,000 in excess of those in May of last year; 
but the five months’ trading was not so good by nearly £21,000. 
The figures are as under :— 








Month of May. Five months. 

Iron. 1870. 1871. 1870. 1871. 
Pig and puddled .. £260,580 .. £350,690 .. £958,356 ..£1,081,871 
Bar, angle, &c. 244,744 .. 313,480 .. 1,027,244... 991,55 
Railroad .. o- + 1,050,054 .. 959,162 .. 3,521,561 .. 2,910,175 
Wire .. 6 oe 39,462 .. 32,477 oe 182,903... 1565, 
Telegraphic do. 473,059 .. 338,106 .. y. 7 
Cast or wrought .. 807,705 .. 327,181 .. 
Hoops, sheets, &c... 182,408 .. 228,396 .. 
Old FON c¢ co cc 46,580 .. 63,472 .. . 
Steel (unwrought).. 114,215 .. 125,113 .«. 428,552... 407,408 


The coal trade is moderately active. More than an average 
season business is being done as well for domestic as for furnace 
and for forge purposes. 

Ironmasters and ironfounders alike continue to complain loudly 
of the much vexed question of the railway rates to and from this 
district to the ports, In 1865 the committee of the Ironmasters’ 
Association collected data which put the case for Birmingham and 
South Staffordshire in a very forcible light, and showed that, as 
compared with other districts, it was suffering a serious dis- 
advantage in the terms with the companies in the district 
respectively. Subsequently from amongst the ironmasters of 
South Staffordshire a director was selected by the Great Western 
aud by the North-Western Company each to serve upon their 
several boards. These gentlemen, it was hoped, would be 
successful in inducing the co-directors to adopt a more liberal 
policy in their dealing with this part of the kingdom. What has 
taken place at the board meetings nothing of course is known 
outside ; what, however, is known is that we are hardly any nearer 
than before to the point desired. At the meeting of the trade to- 
diy (Uhursday) in Birmingham, and yesterday in Wolverhampton, 
mitters appeared to have assumed a yet more unsatisfactory 
character ; for it was reported that the London and North- 
Western Company were, through the Shropshire Union Canal 
Company, takiog steps which contemplated their cuntrol of the 
Ssatfurdshire and Worcestershire Canal. If these rumours are 
founded on fact, and the North-Western Company should succeed 
iu their objects, then the getting of iron to Liverpool at a reason- 
ale cost will be accompanied with increased difficulty. Relief 
does not seem to loom in any other quarter than in the direction 
of Gloucester, whence, as has been before intimated in these 
columns, ironmasters hereabouts hope that when the new works 
in connection with the Berkeley Canal there are completed to ship 
at ® much lower rate than heretofore. But even then the quantity 
of iron that they will be able to forward from that port will, we 
are inclined to fear, be only a small portion of the total —— 
which they will desire to send away. London and Liverpool will 
remain the ports from which most of the commodities in Birming- 
ham and South Staffordshire will have to be sent away to the ex- 





ae markets, who supply us with so large a proportion of our 
e. 


South America, Spain, Germany, and Russia are making good 
purchases. With the East Indies we are still doing under what 
may be regarded as an average business, but the Cape orders are 
affording considerable employment in the rougher branches, and 
Australia and New Zealand are improving in most departments. 

The United States advices received by hardware merchants in 
Birmingham and the surrounding localities are not of so 
encouraging a character as ey were. Correspondents 
8 of the low prices at which southerners have to sell 


eir cotton. So low are they that only a narrow fringe 
of profit is left. Thereby southern consumers are deprived of 
the means of 


buying freely, their ig being confined to the 


most indispe le requisites. Hardware agents in the States, 
anticipating a more favourable condition of thi had made pur- 
chases toa much larger extent than is now found to have been at 


all necessary. In one case of which we have information, an 
importer has returned into bond goods worth £10,000. These he 
hopes soon to call back to his own stores ; meanwhile there is no 
demand for them, and it will answer his purpose to pay for their 
storage elsewhere rather than keep them on his own premises, 
The somewhat better prices which cotton is securing at the 
present moment encou here, and leads to the conclusion that 
the States’ advices will at an early date display considerable 
improvement. 

With France we are doing more business now in the goods in 
demand during a time of than at any period since the war 
between that nation end — out. Further, manufac- 
turers are still supplying goods which before the war were obtained 
from Paris chiefly. 

Despite the activity of thecurrent London season no great amount 
of business is being done with that market at the present time 
than by other than a very few of the traders in this part of the 
kingdom. Amongst the exceptions are the cabinet lockmakers. 
At hardly any period were the cabinet makers of London more 
actively Soman diem they are now. As a result the small brass 
locks which they use are in considerable request. 

The engineering firms are fairly employed, but they are scarcely 
so busy as they were at a few of the establishments. The pressure 
of orders is rare in any of the yards. 

Railway work, in nearly all its branches, is active both for home 
and export. The steel, andiron, and brass, and timber hands are 
all alike in active employment. Machinists generally are more 
than moderately occupied. 

The heavy ironfounders are doing a reasonable trade in pipes 
principally. They believe that, but for high railway freights, they 
should be in a brisk condition. 

The tin-plate makers keep in more than average occupation, and 
their prices are good as compared with some former periods. I.C. 
coke is quoted in the market at 24s, 6d. to 26s., according to brands, 
and charcoal, 29s. to 30s. 

The metal rollers and wire drawers are without cause for com- 
plaint. Tubes of all kinds are in fair sale, and a few works are 
quite pressed with orders. Edge tools are busy, and new patterns 
and reliable qualities are inquired after. Galvanisers are doing 
more, and prices are slightly improved. The Adelaide demand is 
excellent. The chain cable and anchor makers keep in steady 
occupation. 

The lockmakers generally are doing more business both at the 
first-class factories and at the minor workshops. The goods 
demanded are as well those of the bulky as of the lighter and more 
delicate class. 

The javan and tin-plate establishments are season 
trade. The cold weather has somewhat ch d for 
toilet sets and travelling boxes, but there has been fair activity in 
all these departments. The tin-plate wares selling embrace nearly 
all the requisites of the denomination. 

The two chief metals, after iron, used in this district are getting 
very strong. On Wednesday it was made known that tin had gone 
up £5, thus bringing up the quotations to £135 per ton. 

On Tuesday circulars were received by the consumers of copper 
in this district, announcing an official advance of £2 per ton, 
making — uotations : tough ingot, £74; best selected, £76; 
brazier sheets, £79 per ton. The rise has not, however, led to any 
alterations in brass. The brass casters keep well employed in 
most of the branches. Fitters’ work, alike for steam and water 
and gas purposes, keep in request, and the founders who depend 
upon the cabinet lock makers for most of their orders are ex- 
periencing a good inquiry. Certain of these latter have already 
advanced their quotations 1d. per lb. This is owing to the action 
which the operative casters are taking in the Wolverhampton dis- 
trict to secure a rise of 25 per cent. in their wages, 

As to that strike, it is noteworthy that the men, failing to come 
to terms with their employers individually, have been during the 
week trying to arrange the difficulty. They have appointed their 
own deputation, and they have asked the masters to appoint 
theirs. They suggest that both deputations should meet and dis- 
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with the entries of the show in Oxford last year, these figures 
show a slight falling off in cattle, sheep, and pigs, but an increase 
in horses of about fifty. It is believed that the town will furnish 
ample accommodation for the visitors. Whole houses are being 
let, chiefly by school-keepers, for the show will come off at the 
time of their Midsummer holidays, and considerable rents are 
being realised, ranging from £60 to £80 for desirable premises. 
Hotel-keepers are understood to have let freely at a guinea a night 
per bed, and nevertheless there is plenty of vacant room, as many 
as ninety houses being already upon the list of the Lodgings’ 
Committee, which may be obtained, either wholly or in part, by 
visitors to the show. People who prefer hotel accommodation 
have some of them taken apartments at the hotels in Birming- 
ham, where one establishment is understood to have let eighty 
beds during the period of the show. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE IRON TRADE: The recovery of the position occupied twelve 
months ago: The effect of the continental disturbances-—THE 
AMEBICAN DEMAND: No abatement of the freedom with which 
contracts are placed : Materials in request: Slight improvement 
in continental transactions : Russian purchases not equal to 
anticipations : Indian inquiries—HOME BUSINESS : Quotations— 
THE TIN-PLATE TRADE—THE STEAM COAL TRADE: Continuation 
of the colliers’ strike : Trade disorganised—Hovuse COAL TRADE— 
TRADE OF THE LOCAL PORTS—PROSECUTION OF THE EpBw VALE 
Sree., Iron, AND CoaL COMPANY UNDER THE Factories’ AcT— 
THE Eppw VALE STEEL, IRON, AND CoaL COMPANY'S NEXT 
ANNUAL MEETING, 


Just a year has now passed since intimation was received of the 
outbreak of the war on the Continent, and ever since the iron 
trade has been more or less affected by the state of things which 

led. It is thing to congratulate ourselves upon that 
there is not lixely to be a recurrence of such a calamity this year, 
and that so much has been done tw recover the position which the 
iron trade then occupied in this and other districts. Still it must 
be admitted that the state of the trade at present cannot be com- 
pared with that of twelve months ago, nor perhaps may it be any 
time this year. e trade, it may be said, is again prosperous in 
all its branches, yet so disturbed and disarranged have business 
connections been in many directions, that it will yet take some 
months before the breaches which have been caused can be filled 
up, and before it can be said that the position of manufacturers 
is equal to that of the first half of the red 1870. One of the 
principal supports of the trade, and that which perhaps more than 
anything else insures the desired prosperity, viz., confidence in the 
future, received a severe blow from the startling events of last 
year, and until that blow has been completely recovered business 
amaenee again upon a firm, reliable, and thoroughly satisfac- 
tory is. 

All things considered, therefore, it is particularly gratifying to 
see so much activity in transactions as now prevails. In the 
freedom with which contracts on American account are being 
placed in this district there is no abatement whatever, but rather, 
if anything, advices continue still to point to increasing require- 
ments. As to the materials in request also, there is scarcely any 
change to report, the clearances being chiefly iron and steel rails, 
a little bar iron, and bridge work. It may be said that a slight 
degree of improvement is taking place in continental transactions, 
but while America remains such an extensive customer it cannot 
be expected that there will be any marked increase in continental 
business, for the reason chiefly that makers cannot afford to accept 
the orders unless some appreciable advance in prices is conceded. 
Russian buyers are in the markets, but still not to anything like 
the extent anticipated. There are also some inquiries being made 
on Indian account, but there is considerable difficulty experienced 
by makers in obtaining their quotations. 

In reference to home business there is not much further change 
to note. Transactions continue active for the general descriptions, 
and there is still a slight tendency towards improvement in quota- 
tions, makers holding their materials with considerable firmness as 
the quarter draws to the close. There has been a further 
strengthening observed in quotations for pigs, and ~~ the 
large make in this and other districts, quotations are likely to 
rule higher next quarter. This, it may be stated, is more appli- 
cable to brands of repute than to the inferior classes of pig. For 
finished iron prices are without change. 

Satisfactory reports continue to be given of the state of the tin- 
plate trade. The demand continues good, and rates are increasing 
in firmness, 

In the steam coal trade considerable alarm is evinced in regard 
to the strike of the colliers. Strenuous efforts are being made by 
the ironmasters, who are coal exporters, and the owners of those 
collieries that are not idle, to meet as far as possible the orders that 





cuss their respective contentions in the presence of Mr. Rupert | are offering on account of the foreign markets; but it is only too 


Kettle, who has hitherto arbitrated so successfully between the 
builders of Wolverhampton and their employers, as well as be- 
tween the ironworkers of the North of England and their masters. 


| 
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clear that the resources are far too limited to prevent many of the 
contracts intended for South Wales being given to other steam coal 
districts. The trade is, therefore, being disastrously disorganised, and 


It is understood that whilst a few of the master cabinet lock brass | the effects of the strike, be it long or short, will be felt for a long 


casters are not greatly indisposed to act with the men in this way, 
still that the greater majority, who include the principal masters, 
decline to call in extraneous aid, believing that it is unnecessary. 


time tocome. There seems at present little hope of the masters 
and men coming to any arrangement, both sides still appearing 
determined not to yield. A large number of the colliers are 


Nor do they display any intention of departing from the resolu- | leaving the district and getting employment elsewhere, and it is 


tion to which they have come, not to give their men more than 


8s. 4d. per 100 lb., which they are now receiving. The men on! workers will be found scarce. 


their part manifest equal resolve to decline to return to work on | 


other than the conditions stipulated in their notice, which is an 
advance of 2s. 1d. per 100 lb. 

The creditors of Messrs. Harper and Tildesley, of Willenhall, 
inonfounders and general merchants, being unprepared at the 
present time to accept 5s. in the £1, have adjourned their meeting 
till a fortnight hence, to enable a committee to investigate the 
affairs of the creditors and report thereon. 

As the time for holding the Royal Agricultural Society’s Show 
in Wolverhampton draws near increased activity is being displayed 
by machinists and other producers of metal goods in this district 
who intend to exhibit. 
tors and ploughs will take place on the Barnhurst Farm, which 
belongs to the Corporation of Wolverhampton, and which has re- 
cently been purchased by them and let out with a view of employ- 
ing it in experimentalising with the sewage of the borough. The 
farm is situated about three miles from the centre of the town by 
road, but it will be easily approached by railway. The entries of 
steam cultivators and the like are more numerous than at the 
previous trials three years ago. In the class for machines, 
I ing a 1 combination for competing by steam, 
there are sixteen entries, and for the prizes for locomotive 
traction engines there are thirteen competitors. The course upon 
which all these will be tried has already been marked out by the 
society s engineers, and it is unders that the contest will be 
between india-rubber and iron tires respectively. The prize given 
by the president (Lord Vernou) for the best combination of 
machinery for cultivating land by steam power, the price not tw 
exceed £700, has led to two entries. In addition to large culti- 
vating apparatus of the description we have named, there will be 
likewise brought forward seventeen ploughs, nineteen cultivators, 
ten drills, and other implements and wachivery. (n Saturday, 
the 8th July, the great exhibition building on the racecourse will 
be thrown open for the show of implements, of which there will 
be about 360 stands. On the following Monday, July 10th, 
the whole show will be open, and that will be the judging 
day. It will remain open during the following Tuesday, 
Wednesday, Thursday, aud Friday, the last two being 
shilling days. As at present understood, the entries of live 
stock will number nearly 400 head of cattle, about 620 shee 
and pigs, and between 250 and 260 horses. As compa 





The experiments with the steam cultiva- | 





not unlikely that when the dispute is arranged skilled coal 
The strike is, of course, interfering 
materially with other branches of industry, and the local railways 
are particularly heavy sufferers. The Amalgamated Association 
of Miners have promised, through their executive, to pay the 
men on strike 103, per week, but last week the promise was 
not fulfilled, and able dissatisfaction has been evinced 
amongst the men. When it is remembered that there are 12,000 
of them idle, it is hardly likely that funds sufficient to pay that 
number 10s. a week can long be found, if found at all, and it is 
sincerely to be hoped that the men will soon see the folly of such 
a dependence. There are some in the district who still entertain 
a hope that colliery proprietors will yet forego their determination, 
and adopt some conciliatory course towards the hands. To prolong 
the dispute must, to say the least, prove a suicidal policy to both 
sides, so that it is equally to the interests of employers and em- 
ployed that some arrangement should be speedily come to. Arbi- 
tration has been strongly urged by the men, but not the slightest 
approach has yet been made to the adoption of the course, the 
masters contending that there is nothing to arbitrate upon. 

House coals continue to command a fair sale, and business is so 
far uninterrupted. The men in this branch are working with the 
usual regtJarity. 

The returns of the trade of the local ports for the last month 
compare favourably with those of the corresponding month of Jast 
year. Coal shipments were pushed forward owing to the impend- 
ing strike. The coal exports were as follows:—Cardiff, 217,536 
tous, against 186,613 tons in May last year; Newport, 28,041 tons, 
against 31,384 tons; Swansea, 63,777 tons, against 39,729 tons; and 
Lianelly, 15,668 tons, against 12,423 tons. Coastwise, the coal 
shipments were:—Cordift, 78,113 tons, against 75,147 tons; New- 

»rt, 66,912 tons, against 71,213 tons; Swansea, 26,342 tons, against 

7,855 tons: and Lianelly, 17 084 tons, against 13,345 tons; Cardiff 
exported also 26,283 tons iron, and 9719 tons patent fuel; Newport, 
27,765 tons iron; and Swansea, 5559 tons iron, and 12,812 tons 
patent fuel. 

The Ebbw Vale Steel, Iron, and Coal Company were, a few days 
ago, prosecuted before the county justices by Mr. F. B. Fitton, 
the district sub-inspector of factories, for employing a lad under 
thirteen years of age. The sub-inspector deposed to having found 
about twenty boys altogether, about the same age as the one 
selected, working in the works, but he did not press for a heavy 
penalty. On the representative of the company promising to 
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observe the law in future, and that the boys alluded to ct not 


be allowed to work more than half time, it was arranged miss 
the case, the company to pay the costs., 

The directors of the Ebbw Vale Steel, Iron, and Coal Company 
(Limited) have decided, in a with a requisition 
numerously —_ influentially signed, to hold the next annual 

ting at iter. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—NEW WORKS—THE DRINKFIELD 
IRONWORKS—THE RIVER TYNE—THE NINE HOURS’ MOVEMENT— 
THE OUSEBURN ENGINE WorKS—THE COLLEGE OF SCIENCE, 
NEWCASTLE—THE CARLTON TRONWORKS. 


At the Middlesbrough iron market on Tuesday there was only a 
thin attendance. There was not so much firmness, but no altera- 
tion was made in the prices, which were quoted as follows :— 
No. 1, 51s. 6d. ; No, 2, 50s, 6d.; No. 3, 48s.; and No, 4, 47s, The 
trade is in a satisfactory condition. Large quantities of pig iron 
are being sent to Germany and France, but the greater portion of 
the mineral production of Cleveland is used for home and local 
consumption. The new blast furnaces in course of construction 
are being hurried forward with all possible speed. Several of 
them will shortly be ready for operations, Makers are heavily 
sold forward, at fair rates, Shipments are heavy. 

All the branches of the finished iron trade continue active. 
There is nothing new to report respecting the rail trade. The 
district, however, is supplied with rail orders which will keep all 
the makers busy for some time to come. Plate makers are well 
employed. The demand for bar iron is well maintained. Angle 
iron is in request. Founders are busy. 

The new finished ironworks are rapidly approaching completion. 
At Middlesbrough the Britannia Iron Company have now about 
sixty furnaces at work, and are starting others as quickly as pos- 
sible. At Stockton the new company erecting the Bowesfield 
Ironworks are doing their best to forward the undertaking. Itis 
stated that they intend to erect forty puddling furnaces. Mr. 
Thomas Vaughan, of Middlesbrough, the largest pig iron maker 
in the world, has purchased the Drinkfield Ironworks near Dar- 
lington. For some time these works have been conducted on a 
co-operative system, but I believe they have not proved success- 
ful. Mr. Vaughan has also bought the ny Auckland Iron- 
works. At these two establishments there will be about seventy 
puddling furnaces, and they will be used for making railway iron 
and plates. 

At the last meeting of the River Tyne Commissioners it was 
resolved to proceed with improvements above the Tyne oy 8 

I regret to say the probability of the strike for the nine hours’ 
movement at Neweastle-on-Tyne terminating is very remote. 
Both masters and men seem as determined to fight as they were 
a fortnight ago. A large number of men have left Newcastle for 
London, Glasgow, and other towns. Several hundreds continue 
following if the strike is continued. In different parts of the 
North of England meetings are being held in support of the men. 
At Middlesbrough on Saturday an enthusiastic meeting was held, 
and resolutions in favour of the movement were agreed to. 

Attempts are being made to form the engineering works at 
Ouseburn, Newcastle-on Tyne, into a co-operative establishment, 

I am glad to hear the scheme for forming a college of science at 
Newcastle is meeting with the warmest support. Already upwards 
of £22,000 has been promised towards meeting the expenses which 
will be incurred in establishing the college. 

The Carlton Ironworks, situate near Stockton-on-Tees, which 
have been lying in a dilapidated and disused condition fora 
long time, have been purchased and entirely remodelled 
by the North of England [Industrial Iron and Coal 
Computes, Limited. This company has purchased ironstone mines 
at Belmont, near Guisbro’. They have fitted up the two blast 
furnaces at Carlton with all the newest appliances. Those furnaces 
are 80ft. high, and 18ft. 6in. at the boshes. Each furnace will 
make about 300 tons of pig iron per week. Not the least impor- 
tant appliance connected with those furnaces are Mr. Thomas 
Whitwell’s bot blast stoves. There are four stoves to each fur- 
nace. Two of the stoves are heated by the gas, while two are used 
for heating the gas. Those furnaces were blown in on Wednesday. 
The directors and several of their friends were present on the 
occasion. By Mr. Gauntlett’s pyrometer the stoves showed a 
heat of 1600 degrees, the full extent of the registering power of the 
pyrometer used. There is a good deal of curiosity respecting the 
advantages to be gained in using those stoves. The trade gene- 
rally are anxiously waiting further information on the subject. One 
distinguished ironmaster has lately doubted whether any imme- 
diate advantages will be derived from excessive heats. The blast 
engines have been supplied by Messrs. Cochrane and Grove, 
Middlesbrough. The engine has a 4ft. steam cylinder and 100in. 
blowing cylinder. The company are making arrangements for 
building a third and larger furnace, which, when completed, will 
bring the total productive power up to 1000 tons per week. It is 
the intention of the company to purchase a coal pit and make their 
own coke, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THe ScoTcH PIG IRON TRADE—-IMPORTS AND EXPORTS OF PIG 
IRON—STOPPAGE OF BLAtR IRONWORKS, AT Da.ry —THE 
MALLEABLE IRON TRADE—ANOTHER STRIKE AMONGST THE 
PUDDLERS—ENGINEERING AND SHIPBUILDING ON THE CLYDE 
AND At DUNDEE—THE TAY BRIDGE. 


TuE Glasgow pig iron market, after some depression at the end of 
last week, has again rallied, and prices are now much the same as 
they were a week ago. As shipments are still good, and no iron 
is going into store, there is no reason to expect any immediate 
reduction of much consequence. Any variations which occur at 
present are due principally to speculative operations, Prices of 
Scotch warrants are now 57s. 3d, cash, and 57s, 6d. one month. 
No. 1, g.m.b., 57s. 6d.; No. 3, 56s, 9d. 

The exports of pig iron from all Scotch ports during the past 
week amounted to 16,115 tons, which, as against 12,731 tons for 
corresponding week of last year, shows an increase of 3384 tons. 
For the first three months of the year the shipments were behind 
those of 1870; but the fact of there being now an increase on the 
total shipments in favour of this year, to the extent of 39,534 
tons at this date, is an indication of the activity which has pre- 
vailed of late in the shipping of pig iron. 

There is a slight falling off in the imports of Middlesbrough 
pig iron into Grangemouth. Last week there were only 910 tons, 
whereas in the same week of 1870 the figure was 950. 

The resumption of operations in the coal regions of America 
will unquestionably lead to an increased production of iron there, 
and consequently reduce the shipments from Scotch ports to 
America; and this may account for the fact that the demand for 
America has already begun to slacken. 

The seam of blackbaad ironstone being now nearly exhausted 
in the Dalry district, the two remaining blast furnaces in opera- 
tion at Blair Ironworks were extinguished last week, and it is 
questionable whether these works will ever be in operation again. 
The Iron Company are at present taking down rows of houses, 
engine seats, and engines, and transferring the machinery to Lugar, 
where mining operations are rather on the increase. Trade in 
Dalry is rapidly declining, and those ironworks which were but 
recently the scene ef bustle and activity wear now a very dismal 
appearance, 

he malleable iron trade continues brisk in all its departments, 
and prices of all sections keep firm. The market for every descrip- 


tion of manufactured iron has hardly ever been established on a 
sounder basis than at present ; and with the increasing scarcity of 
labour, which is becoming a very serious question in the iron dis- 
tricts, and the discontent which prevails among those who do 
labour, there is very little prospect of prices being reduced. 

There is at present a movement amongst the puddlers for an 
increese of 2d. per ton for taking the iron from the furnace to the 
hammer, in addition to the 2d. at present allowed; but the 
masters are unwilling to concede this, and now the disaffection 
has been ao by the dismissal of a union man—who, it 
appears, had taken an active part in the recent strike agitations— 
from the Glasgow Iron Company’s works at Motherwell. This 
latter grievance has tended to bring the dispute to an issue, for on 
mage 4 last a large number of the puddlers came out on strike, 
The strike as yet is only partial, and is not likely to assume for- 
midable dimensions, but it is an indication of how sensitive this 
class of workmen are in respect of grievances—how a little accident 
in the management of such men may be made the occasion for 
breaking the slender harmony which exists between them and 
their employers. 

It is said that Messrs. Dixon and Company, of Glasgow, have 
leased the ironstone on the estates of Wellwood, near Dunferm- 
line, and are about to commence —<> which, from the ex- 
tent of the field, and the demand likely to arise, will be of im- 
mense benefit to this district. Arrangements are said to have 

m made for the erection of workmen’s houses on the western 
side of Crieff-road. 

Engineers, ironfounders, and shipbuilders on the Clyde are very 
busy; and it is to be hoped that the strike in the North of Eng- 
land, which is playing havoc with the trade there, will not extend 
across the border to disturb the flow of prosperity here. There 
is now a fair ¢ of shipbuilding being done in Aberdeen and 
Dundee; and in the latter place the founders and engineers are 
well supplied with orders, One firm in Dundee has just received 
a large order from India for machinery, which consists chiefly of 
cards, looms, &c. Another firm is engaged making a calender of 
the largest size for a Calcutta firm. 

Operations in connection with Tay Bridge are beginning to make 
their mark on the trade of the district. The local brickmakers 
are put to the stretch in order to enable them to complete the 
contracts for bricks within the time specified, and it seems that 
some brickfields are being largely extended in order to meet this 
extraordinary demand. Labourers are very much in request. A 
good deal of dissatisfaction is expressed amongst the Dundee 
people with regard to the width of the bridge. It will be so nar- 
row as to admit of only one line of rails. It is to be feared that 
this grumbling comes too late. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


NEW STEAM LAUNCH—ANOTHER LINE OF STEAMERS—LEEDS NEW 
BRIDGE — THE ENGINEERS’ STRIKE AT NEWCASTLE — RIVERS 
POLLUTION CoMMISSION: Zhe Wear—MR. VAUGHAN ACQUIRING 
MORE IRONWORKS—STATE OF TRADE AT SHEFFIELD—CO-OPERA- 
TION AT THE OUSEBURN WORKS—STATE OF TRADE: Leeds, 
South Yorkshire— THE COAL TRAFFIC TO LONDON — NorTH- 
EASTERN RAILwAY—MeEssrs. R. PALMER AND Co. (LiMiTED). 


Messrs. J. HARVEY AND Co., of Wivenhoe, Essex, have com- 
leted a steam launch for Messrs. J. Penn and Co., of Greenwich. 
he launch, which was forwarded to London by railway, is 26ft. 

long by 6ft. 6in. beam; she draws 2ft. 3in. of water. She is fitted 

with air boxes, so that she may be used as a lifeboat when her 
machinery is removed. 

The Spanish Government have offered a subsidy of £100,000 for 
a line of steamers between Barcelona and Manilla, vid the Suez 
Canal, and the European and Eastern Steamship Company has 
been formed for the purpose. There will be six vessels employed 
upon the line, which will be either from London or Live s 
calling at Barcelona, and thence through the Suez Canal to 
Manilla, Hong Kong, and Shanghai. 

The contract price for Leeds new bridge is £15,319. The expen- 
diture —eey contemplated was a little over £10,000, but 
sundry changes have been made in the plans, 

An effort was made on Monday to settle the engineers’ strike in 
Newcastle and Gateshead by arbitration. Mr. Morrison, M.P. for 
Plymouth, Mr, Pears, secretary of the Social Science Association, 
and Mr. J. Cowen, M.P., had an interview with the committee of 
the Nine Hours’ League, to ascertain if the dispute could not be 
referred to arbitration. The committee, however, seems to have 
made a grandiose announcement that the time for arbitration had 
gone by, and that the men did not intend to resume work until 
the nine hours’ system was conceded. Ten thousand men have 
now been “‘ out” for a fortnight. 

A third report of the Rivers Pollution Commission has been 
issued. From this document it appears that Durham is supplied 
with water from the river Wear and from private wells. The 
river is polluted by débris from the washing-floors of leadworks 
and by sewage from Bishop Auckland and other small towns 
higher up the stream; yet there was but small evidence of this 
pollution in a sample taken by the commissioners. In fact this 
sample is stated to have been of good quality, “‘ considering its 
source ;” the result is attributed to careful filtration, the filters of 
the waterworks company having a depth of 7ft. 

Mr. T. Vaughan, of Middlesbrough, has become the proprietor 
of the Drinkfield Ironworks, which were for some time carried on 
upon the co-operative system. The Bishop Auckland Ironworks 
have also passed into the hands of Mr. Vaughan. 

In the large iron and steel establishments of Sheffield much ani- 
mation still prevails, The armour-plate mills and gun factories 
are in full work, and the greatest “eg 4 is noted in the produc- 
tion of —— plant, rails, tires, &c. The demand for the better 
descriptions of steel continues large on home account, but the 
export trade shows less activity. 

tis said that an effort is about to be made to carry on the 
engineering works at Ouseburn—formerly conducted by the late 
Mr. Morrison—upon the co-operative principle. 

The special tool and machine ed my Leeds are extremely 
active. The Brookfield Engine Works have been re-opened by Mr. 
W. Latham, who is stated to have received an order to make one 
hundred of his coal-cutting machines for a mining company. 

Rails, plates, bars, and sheets are still being largely produced in 
South Yorkshire, the works being generally fully employed. 
The foundries have also no lack of orders for gas and water 

ipes and general castings. The demand remains brisk for 
ssemer rails, tires, axles, &c. A good average business is 
being done in steam coal to Hull and Grimsby, and ship- 
ments are being made on a considerable scale to the North of 

Europe. Engine fuel is taken tolerably freely on Lancashire ac- 

count, A new colliery is about to be opened out near Carlton. 

The Midland Railway carried 123,356 tons of coal to London in 
May. The Great Northern conveyed in the same month 96,717 
tons to the same destination. 

The North-Eastern Railway Company has resolved to carry out 
sundry alterations and improvements at Paragon-street station, 
at Hull. It has also been resolved to increage the goods accom- 
modation at Sculcoats and Wilmington. The company is about to 
complete its line from Helmsley through to Pickering ; contracts 
for the works will be let in a few weeks. The company is further 

ae? construct its Boroughbridge and Knaresborough and 

9 and Wetherby lines, 

Messrs. Palmer and Co. (Limited) have six large ships in course 
of construction at Jarrow. The ironclad Triumph is all finished 
except as the joiner work. 

The ironfounders of the Middlesbrough district have a fair 





amount of work on hand, particularly as regards pipes. 
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1871, aT 187L. | 1870. 
Per load £222 %/| £8 4 8 Per load— Sane eS ae ¢ 
eM cc ccccvecccces B dt ie 2 Yel. haat mage rd Fe Ee 
41 ; , 
838/82 $8) sagittis nits Ht Si 
A o. 10 14 v 
0 6 5| 515 610) St Petersburg, ye 13 0 13 0 Mt 12 10 
10 410} 315 410) Finland .......... 710 815) 610 8 0 
* 0 0] 0 © © oj Gothenburg yal :. 8401020] 8 0 910 
© 00100 0 Oo ' 4 0 
RE eee eee 
40 y 0, 9 0 10 19 
19 310 220 8 15) Soderhamn. Pr 
10| £10 8 2| Christiana, 
5 210) 2 0 318 1a0f. by 8 by 9 10 0 1210) 10 01330 
: 6w 4 519)! im. yellow .... 
6 10 0 5 10 | Deck Dnt. 
Ovolovo0e ver tin $f 9900 0000 
0 5 0| 4 © 5 10 | Staves. per standard M. 
Be 5 515| 510 610 | Quebecpipe ...... 75 077 10 65 0 6719 
Deals, per C., 12f. by 3ft. Yin. | puncheon.. 23 024 0 18 019 0 
Quebec, wht spruce 12 10 18 0/19 017 © Baltic, crown ++ 1365 017501400 150 0 
5 John,whtspruce 1210 1410'131015 0 Pipe ccccccce ' 





WEEKLY CHEMICAL, MINERAL, AND METAL 
REPORT. 


(From J. Berger Spence and Co.’s Circular.) 
MAnNcueEsTeR, June 12th, 1871. 

ins very steady. The export de 
ithstan: recent advices from 
New York reporting a dull market there. The shipments to Canada 
have iderably slackened. The home trade has been brisk, the most 
lively demand being for caustic soda and soda ash. There has been a de- 
gree of agitation in the Newcastle market; this has had a tendency pro- 
bably to create a degree of artificial firmness. Bleaching powder is 
rather easier. Nitrate of soda has experienced a decline of 15s. or 20s. 
Our remarks last week upon the comparatively sma!l business done gene- 
rally in disinfectants have had, we hope, a beneficial effect, for we notice 
correspondence in the daily j 1 hing the absolute necessity for 
their use, in large towns especially. 

Minerals,—The coal and coke business has been steady, at [~ nearly 
as last quoted. The coal-rate transit war from Yorkshire and Derbyshire 
to London is still raging. The Great Northern and Midland companies 
are each losing some £150,000 a year by this insane competition, and the 
only parties efited are the London coal hants. The tend 
naturally is to turn the coal trade into new channels, The strike of col- 
liers in South Wales we think will be of no very long duration. A Mid- 
dlesbrough company has taken to work some brown hematite near St. 
Columb, in Corn Hematite and oolitic iron ores maintain their 
satisfactory position. tes firm at previous rates. The trade in 
mineral phosphates is di before very oe be undergo some fluctua- 
tions. As 2 fertiliser phosphateof lime has perhaps no superior in nature. 
The important discoveries of phos rocks in the old rice fields of 
South Caro containing about 60 per cent. of phosphate of lime, and 
yielding 1000 tons per acre, is now exci! some interest in this country 
as well as in the United States; for if it be true that the rocks contain 
28°874 of phosphoric acid, it is equal to bone phosphate of lime 63-034, and 
rendered kiln dry equal to calcined bone phosphate of lime 67°219, it isa 
very favourable comparison with most of the marketable phosphates. 
Some time ago we anticipated new discoveries of phosphates, and we 
venture to predict more at no very distant date. , p 

‘Metals. —-The past week has witn d an i d b in metals, 
and the general tone of the market is unmistakeably healthy and satis- 
factory. Pig iron, as usual, has been, and is, in active demand at full 

rices. All manufacturers appear to have their order books well entered 
orward. A large business has been done in Chili bar copper atan advance 
in price, and we anticipate a further advance in English tough ingot. 
The market is very firm, and it would not surprise us if the market rose 
considerably before very long. English smelters have raised the price of 
tin 2s. percwt. Stocks have been freely drawn upon, and there is now 
no ng small lots under current quotations. -plates maintain a 
uniform trade at previous rates, and tin-plate makers are full of work. 
Lead has been rather quiet this week, at a decline in price. Spelter, as 
usual, slow, at last week’s quotations, which means, pee. a slight 
decline. Rolled zine sold by auction in London at rather higher prices. 
Anti lises its altitude at thing near £50. Quicksilver 


Chemicals.—The chemical market 


























vibrates from £16 

Soda.—Cream caustic steady, at £12 10s. to £12 17s. 6d.; white 
60 per cent., £13 15s, Soda ash in request, at 2}d.to 24d. Soda crystals: 
Moderate demand, at £5 10s. to £5 15s. Bi-carbonate, £12 to £12 10s. 
Salt cake, £3 5s. to £3 7s. 6d. Glauber salts, £3 2s. 6d. 

Nitrate of Soda.—Lower, £13 10s. to £14 15s. 

Potash.— Muriates : 80 per cent. may be had at £9 to £9 5s. f.0.b.; 
d d unimp d hes, 33s. to 33s. 6d. Pearl ashes, 38s. to 
38s. 6d. Prussiate, red, 2s. 2d. to 2s. 3d.; yellow, 1s. 34d. to 1s, 4d. 
Chlorate, 1s. 2d. to 1s. 3d. 

Saltpetre,—Foreign, 27s. 6d. to 29s. ; refined, £33 to £34. 

Alum.—At £6 to £6 5s. for loose lump ; in export barrels, £7; ground, 


£7. 
Copper Salts.—Sulphate of copper, £23 to £23 10s. 
Arsenic.—At £6 15s. to £7 5s. for fine powdered. 
cids,—' , better inquiry, at 1s. 4d. to 1s. 44d. ; oxalic, 9}d, 
10d.: sulphuric, £3 10s. to £3 15s,; carbolic, 1s. 1d. to 1s. 2d, 

Pyrites.—1In usual request. Spanish, 7d. to 8d. 

Manganese.—70s. to 90s. for 60 per cent. aud 70 per cent. 

Iron Ore.—Hematite, 19s. to 20s. Oolitic, 6s. 9d. to 7s. 6d. 

Iron.—‘* Ayresome ” Yorkshire pig iron firm.—No. 1, 51s. 6d.; No. 2, 
49s. 6d. ; No. 3, 48s.; No. 4 (foundry), 47s.; No. 4 (forge), 47s. net cash, 
or ls. extra four months. Scotch pig steady, at 57s. to 57s. 6d. Welsh 
bars, £6 15s. to £6 17s. 6d. Si i 7 5s. to £8. Hoop 
iron, £8 10s. Gas tubes, 60 per cent. to 67} per cent. off list. Boiler 
tubes, 40 per cent. to 42} Fd cent. 

Copper.—Is firmer. nglish tough ingot, £71 to £72. Chili bars, 
£65 10s. to £66. 

Tin.—Advanced. English ingot, £129 to £129 10s. Straits, £127 to 


£128. 
Tin-plates.—Coke, I.C., at 23s. to 24s.; charcoal, I.C., 28s. to 30s. per 
x. 


bo: 
Dg Sy ops Silesian: Special brands, £17 lis. to £18. En- 
glish, £18 to £18 10s. 








THE GERMAN IRON TRADE.—The iron trade in the Ruhr district 
is becoming very active, with the —— of the rolling mills, 
which would hail new contracts with pleasure. As regards most 
descriptions of iron the dronmasters find it difficult to enter into 
new contracts, except in cases with long terms prescribed for 
delivery. 

SourH KENSINGTON MusEUM. — Visitors during the week 
ending June 7th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 11,476; National Portrait 
and other galleries, 1003 ; on Wednesday, Thursday, and Friday 

admission 6d.), from 10 a.m. till 6 p.m., Museum, 2420 ; National 
ortrait and other galleries, 55; 14,954 ; av. of corre- 
week in former years, 11,207. Total from the opening 

of the Museum, 10,511,203, 
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LITERATURE. steady drying up of the streams of British coal imported o ent et by sero —— for conveying the sewage of 


Select Methods in Chemical Analysis, chiefly inorganic. By 
Wit11aM Crooxzs, F.R‘S., editor of the “Chemical News” and 
of the “ Quarterly Journal of Science.” 1 vol. 8vo, twenty- 
two woodcuts. London: Longmans, 1871. 

Mr. Crookes has done good service to analytical chemistry 
by the production of this work, which most conveni- 
ently collects together most of the processes which 
have been described and are scattered through the pages of 
the Chemical News of the last twelve years—years of re- 
markable chemical activity and improvement in methods 
of analysis throughout the whole range of the science. 
Several volumes of this character have from time to time 
8 ger ov the Continent, one of the earliest having been 
that of Colonel Sobrero, of the Sardinian artillery, nearly 
thirty years ago, and entitled “Complement 4 tous Jes 
Traités Analitiques,” &c. His range was very limited, and 
it has long ceased to be of more than historical interest. 
Mr. Crookes’ volume, upon a wider scale, is one of the same 
class. It aims not at being a complete treatise on chemical 
analysis, but as a most important supplement to all such 
works; and it has this additional element of value: that 
its methods deal with a large number of the very rare and 
recently discovered eiements, such as cesium, rubidium, 
didymium, thallium, indium, ruthenium, &c., which are 
passed without notice in nearly all the systematic works 
on analysis; these bodies are less frequently met with 
because very unfrequently looked for, and so their omis- 
sion in such works acts and reacts disadvantageously. 

The order of sequence and the grouping of the elements 
for treatment in these es is nearly the usual one. 
Reference to each cuted ot detection or separation is 
easy, aud aided by a good table of contents and a sufficient 
index at the end, where are to be found a few, but those 
very good and well arranged, tables for conversion of 
weights and measures, &c. &c. 

Chap. X1V., of general analytical processes has an excel- 
lent section on gas analysis. The quantitative examination 
of coal gas and its analysis are treated of previously under 
carbon. For the detection of disulphide of carbon in coal 
gas, an impurity with which our London gas is loaded. 
No doubt it is an opprobrium both to chemistry 
and to our law that such a poison. to health, 
such a destroying agent to furniture, should have 
been legislatively sanctioned, as if its removal were beyond 
the reach of human discovery. Two methods of detec- 
tion are given, that of Dr. Letheby and that of Mr. 
Valentin, both of which determine the whole of the sulphur 
in coal gas. There is really very Jittle sulphuretted hydro- 
den in London gas, but the amount of disulphide is 
everywhere great, in many instances fearful. 

A very simple and elegant method for its detection is due 
to Dr. David Price, which we do not find in Mr. Crookes’ 
volume, and which may find a place in another edition. 
Dip the moistened exterior of a perfectly clean platinum 
capsule of about 3in. diameter, and having rather a flat 
bottom, into dry and coarsely powdered nitre; place it on 
—— or aplatinum wire supported abovea small Bunsen 

urner supplied with the gas to be tested. After a few 

stconds the nitre fuses and forms a flattened central pen- 
dent liquid drop, adherent by capillarity to the bottom of 
the capsule. Continue the exposure to the gas flame for 
some four or five minutes, and then let the capsule cool a 
little and wash off the adherent saline coating from it into 
a glass dish with a minimum of distilled water. Sulphate 
arising from the oxidation of the disulphide in the gas 
can be readily detected in the washings by the usual 
methods ; of course the nitre itself must be pure, This 
method is so sure and yet so simple that it might almost 
become a domestic test, were such of any use, but as yet 
the gas companies can afford to laugh at the public, secure, 
with the law on their side, in vending a liberal proportion 
of poison with the means of light. 








Graphische Curven-tableauz iiber die Ergebnisse und Numerische 
Bewegung des Osterreichisch Ungarischen Bergwerks Betriebes, 
von den Jahren 1855, bis incluswe 1867, Bezichungeweise 1868, 
aus den Amtlichen Statistischen Jahresausweisen Zusammenge- 
stellt, Von WILHELM Ritter Von FritscHe. Wien. 1870, 

Tue time is curious at which this, probably the most magnifi- 
cent work that has ever been published on the mineral 
statistics of any nation, reaches England—namely, just at 
the juncture when a Royal Commission, presided over by two 
peers, and embracing the names of some of our men of 
science, have pronounced that, according to their notions 
mineral statistics are of so little national importance that 
they may be turned out of the School of Mines and sent 
to Oxford-street or to the Board of Trade—or to Jericho— 
so they be got rid of 

The Imperial Government of Austria, however, rendered 
wiser since its disasters in 1866, holds a very different 
opinion, and under its direct authority, and at its charge, 
the work, of which we give the original title above, has 
been produced in the form of a large and magnificent atlas 
and two volumes of letter press, in which are given, both 
in graphical form, by curves upon square ruled sheets and 
in numerical tables, and in the most completely classified 
forms, the entire statistics of the mineral productions of 
every portion of the Austrian empire, Hungary inclusive, 
and for the entire period, year by year, contained between 
1855 and 1868. 

Our own mineral statistics, like those of France, and, 
indeed, of most Euro countries, are to be found merely 
in some a a rather dry-looking on gue 

ets of tables and figures. Prussia, in throug 

Tea chief bureau of mining administration atBerlin, has, 

for some > same _—, annually published a of Central 

and Northern Europe, upon which, by a highly ingenious 
system of marking and colouring, the march of its coal 

roduction, inclu all other combustibles, as lignite, 
atone coal, &c., at ail the centres of production, together 
with the exports and domestic consumptions, for whatever 
purposes, and the streams of iapente: coal or other fuels, 
are clearly and beautifully shown; and upon a series of 
these maps it is with interest, and not, perhaps, without 
some msgiving that an Englishman may remark the 


year by year at the northern ports of Prussia, and the 
equally steady increment of volume of the streams that 
represent the year by year advancement in the now enor- 
mous coal production of Prussia herself, an advance so 
~~ and rapid that there are sober-minded coalowners in 
estphalia who predict that within a few years they will 
be exporters of coal to our southern ports, in place of our 
being exporters to them. 
ith these exceptions, however, we are not aware that 
the graphic method by curves upon ruled squares, printed 
in various colours, so as to enable the same ruled sheet 
to do duty for several curves having distinct significations, 
has been adapted to mineral statistics, It is a method, 
however, admirably adapted for reference, and for the 
copiousness and completely classified information which it 
admits of, and we commend it to the attentive consideration 
of Mr. R. Hunt, as desirably applicable to his own tabula- 
tions in future. 
The productions classified mineralogically for the whole 
of the empire, extending to Dalmatia and Croatia, and 
even to the military colonies long established upon the 
southern frontiers of the half civilised Danubian provinces, 
are first of all given. These present a grand bill of fare of 
the varied mineral productions of the vast mining districts 
of Austria, in which we have groups containing ‘coal, 
asphalte, petroleum, and other fuels. The metals—iron, 
steel, copper, gold, silver, antimony, bismuth, mercury, 
lead, arsenic, chrome, cobalt, nickel, manganese, zinc, tung- 
sten, and uranium—or sixteen different metals, with salt, 
sulphur, copperas and blue vitriol, graphite and many 
more. Then come the tables and curves which show the 
production of each for each locality, and the march of pro- 
duction year by year, whether advancing, stationary, or 
receding, and the market mean prices for the corresponding 
times, And, lastly, we have the whole combined in general 
tables, embracing all the results for the empire as a whole. 
The weights are given in Viennesecentnersand themoney 
values in florins, The eye seizes at a glance the steady ad- 
vance of production of some of the metgls, of primary 
importance, as well as of fuel; the standfast character of 
the production of others, such as quicksilver, and thé 
violent fluctuations in production of some other metals, 
such as nickel, bismuth, cobalt, and uranium, whose ores 
are rare and only encountered amongst those of other more 
lentiful metals occasionally and at uncertain intervals. 
his great work is necessarily only purchaseable at a 
somewhat high rate—44s. for the atlas and volumes of 
letter-press. Copies ought to be found, however, in all our 
great libraries and technical institutions. 





Curventafeln zum Traciren von Eisenbahnen, &c. Von Hetnricut 
Hecut, C.E. Vieweg and Sohn: Braunschweig. 1871. 
Tuis is a very concise and cheap thin pamphlet of tables 
of a clear and simple character for tracing railway and other 
like curves between points invisible from each other, or not. 
The methods are derived from the relations of an angle ex- 
ternal to two tangents to the curve at the imaginary 
mutual intersection ; or, as in the Tables III., from the 
versed sines of inscribed or circumscribed polygons. 
Various —_ methods are given for laying out curves 
with and without the aid of instruments for angular 
measurement. None of these appear absolutely new, but 
are generally simple aud easily practised. They are 
scarcely likely to supersede those commonly in use amongst 

British engineers and surveyors. 





Visitor's Handbook 


Kelly's Post-ofice Guide to London in 1871, 
London: 


to the Metropolis, and Companion to the Directory. 

KELLY and Co. 
Tuis is a second issue of a most useful and cheap guide. 
It is marked by all the excellent features to be found in 
Messts. Kelly’s books specially, and whilst it is doubtless 
one of the best books of its class for strangers visiting 
London, it is a useful book of reference to residents, who 
will find all the information such a book may be expected 
to afford in a ready and readable form. 








THE BIRMINGHAM SEWAGE SCHEME. 


_ THE great difficulty which the borough of Birmingham has been 
in for some time past as how effectually to dispose of its sewage 
has led to the matter having to be taken up by the Corporation 
with vigour. At present it is attempted to extract the solid 
manure from the sewage. The doing so has given rise to injunc- 
tions as well from owners of property around the drying pits as 
from people having right to streams into which portions of liquid 
sewage have been drained. To the two injunctions already hang- 
ing over the town there have to be added proceedings against the 
Corporation, of which notice has just been given by Lord Bradford 
and other landowners who desire to prevent the pollution of the 
River Cole by the se of the Small Heath district. Under 
these circumstances the Corporation hadjno alternative but to make 
a thorough investigation as to the best means of meeting the diffi- 
culty. “That investigation was deputed to the Public Works 
Committee, who have now presented a very valuable report, of 
which what we append will be perused with interest by most of 
the readers of THE ENGINEER. 

The Committee were instructed to report ‘‘ the situation of the 
land they consider most suitable for the purification of the sewage 
and the route of the main conduits, together with an estimate of 
the cost of the necessary works.” The Committee began by saying 
that they have made various experiments at the sewer’s outlet, 
and that deputations have inspected or inquired into the various 
modes of dealing with sewage tried in other towns, and that they 
are convinced ‘* that any modes of filtration, deodorisation, or 

recipitation are unfitted for treating so a volume as the 
Birm ingham sewage, and that the best known method of dealing 
therewith is by applying it to the land.” The Committee go on to 
recite the conclusions of the select committees of 1862 and 1864, 
and of the Rivers’ Pollutions Committee, in favour of the applica- 
tion of sewage to the land, and then he seam ellen corre- 
spondence, which has - There is alsoa 
letter from Mr. R. Rawlinson, of the Local Government Act 
Office, in which he says: “If an estate is purchased at any reason- 
able cost, and the works upon and in connection are as cheap as 
they may be, the ratepayers need not be alarmed. I can even 
imagine the time when such estate will be a source of income.” 
Then follow the reports to the Committee of the authorities con- 
sulted by them, namely, Mr, J. T. Blackburn, of the Camp Farm, 
Aldershot, and Mr. J. Chalmers Moreton, one of her Majestys 
Commissioners for considering the best means of preventing t e 





Mr. Blackburn’s report has reference to the situation of the 
lands he considers most suitable for the purification of the sewage 
and their adaptability to that re Hesays:—‘“*I have inspected 
a considerable portion of land in the woaibed of the Tame, with 
a view of selecting that which would be most available for the 
purpose of dealing with the sewage of your borough by irrigation, 
and I now beg to place before you the results of my examination. 
I have also re-examined tlie district in company with Mr. Lawson, 
and with him have gone carefully into the engineering part of the 
question, with a view to determining the lines of main outfall and 
subsidiary culverts; his a report of this part of the work 
accompanies this. The soil of the district, coloured on the map, 
on the north side of the Tame, is generally of a poor gravelly 
character, extremely porous, and under effective drainage would 
pass through a large quantity of sewage; its hungry and thirsty 
nature beyond the reach of the river floods would, in fact, make 
it hard to satisfy. I have seldom seen land that would make such 
demands on sewage, especially when subjected to deep cultivation, 
and which would, if possible, make it a more complete sieve than 
it is at present. This coloured portion would comprise about five 
th d acres, ded by gravitation from the present sewage 
outfall works. On the south side of the river I could discover no 
advantages which would at all compare with the north side ; I am, 
therefore, of opinion that the land coloured on the map on the 
north side of the river, and Midland line of railway, is in every 
way the best which your locality offers for the purification and 
utilisation of your sewage. The population of Birmingham, I 
understand, amounts to nearly 400,000; the water supply from 
the waterworks to be about 7,000,000 gallons daily; the dry 
weather tflow of sewage has, it appears, increased from 
12,000,000 gallons daily, in 1865, to 16,000,000 gallons in 1871; in 
times of heavy rainfall I daresaythe sewers discharge at the rate 
of 60,000,000 gallons daily, so that, while the watersupply averages 
seventeen gallons per head of the population, the dry weather 
tlow of sewage equals forty gallons, leaving twenty-three gallons 








per head to reach the sewers from subsoil drainage, springs, private 





wells, and pumps. I was also informed that, as regards water- 
closets, not more than 120,000 of the population contribute to the 
sewers, but at the same time there may be considered sewage from 
the ashpits into the sewers, especially in wet weather. 

*‘The extent of land required for the application of sewage must 
always depend more or less on the amount of dilution. In dealing 
with this quantity of sewage, amounting in dry weather to close 
on 70,000 tons daily, I first treat it according to the wording 
of your 'resolution—viz., with a view to its sufficient purification 
only. On such a porous soil as exists on the coloured parts of the 
map, north and west of the river Tame and Midland line of rail- 
way, I put the necessary n umber of acres to deal with the dry 
weather flow of sewage at 1645, and on this estimate the whole of 
that acreage would have to be kept in grass or Italian rye grass, 
as the crop which will enable the largest quantity of sewage to be 
applied on the smallest area, and my calculation is based thus : 
that after every cut of grass each acre will take 1500 tons in two 
dressings; this quantity divided into the daily flow of 70,000 tons 
would give 47 acres as the quantity to be cut daily and 
irrigated through the growing season. The grass would 
yield a cutting about every thirty-five days; therefore, 
47 x 35 = 1645, the number of acres for mere purification only. 
To give an idea of the additional food the quantity of grass would 
create, I may say that it would inagreen state produce, keep for from 
6000 to 8000 cows through the growing season. My experience in 
sewage farming led me some years ago to find that, although the 
} grass crop required large dressings of sewage to produce a maximum 
result, yet it did not appropriate anything like the whole of the 
fertilising matter contained in the sewage applied. With a view, 
therefore, of taking out of the land what had been put into it, I 
ploughed up the after allowing it to stand two years, and 
found that it produced a good crop of potatoes at little expense. 
To render this economical system available requires alone fifty 
per cent. more land, which would bring up the area to 2500 acres. 
Judging from the experience of my own farm, which is naturally 
the most barren soil in Great Britain, I should say that another 
1000 acres in graas and root crops, and an additional 500 acres 
devoted to market garden vegetables, would, under a judicious 
system of distribution and management, produce large crops from 
the same supply of sewage. This would increase the area to 4000 
acres for the development of your present sewage resources. Anti- 
cipating that Birmingham will be thoroughly drained, and that 
every individual of the population will some day contribute to 
the sewers when an outlay is found for the sewage, the quantity 
of land will then have to be increased to 5000 or 6000 acres. Root 
crops and garden vegetables will yield a greater return for the 
sewage used than grass; their value per ton is higher, and the con- 
sumption per ton is smaller, so that it will readly be seen that 
that with a smaller area of land the advantages cannot be realised; 
with grass culture only it is merely being treated as a material to 
be got rid of and purified, irrespective of its ical application 
asa manure. The cost of preparing this land, including sub- 
sidiary main channels, composed of earthenware pipes, leadio 
from the culvert, draining, levelling, road making, &c, Xc., will, 
I think, amount to about £25 an acre. 

**T need hardly say some alteration will have to be made in the 
present arrangements at the outfall; the coarser matters must 
still be allowed to subside, as they ought not in summer to be 
taken on to the grass land. The two outfall tanks, as at present, 
to be used alternately, will answer the p under a proper 
system of farming. The winter sewage, with the exception of 
the very coarse grit, may for the most part be conveyed to the 
land, the soil having previously been deeply ploughed. The large 
area of drying beds, which create so much nuisance, may be dis- 
pensed with, as a considerable portion of the finer matters at 

resent deposited will be floa’ away with the sewage. The 
fighter matter deposited in the tanks, that cannot be barrowed 
out, must have some dry absorbent mixed with it so as to render 
it as immediately portable as possible. The sewage of the town, 
if properly used, is destined to supply a great want in the shape 
of an abundance of market garden and d produce ; the very 
fact of Birmingham being largely supplied from Tamworth and 
elsewhere attests to this want as well as to the high price th 
realise in the market. I also hear that the supply of milk depends 
mainly on small herds of from four to ten cows. Compare this 
with Glasgow, where one man for the supply of milk has a 
of between 800 and 1000 cows, and others have from 100 an 
400. I do not intend to be understood that I advise the Birming- 
ham Corporation to carry on the business of farming ; I strongly 
assert that no corporate body should ever attempt such a thing, 
but that, as landlords, they should put the land into such a state, 
and so divide their estate into farms of such acreage as to suit the 
capital of tenants; they will then, with p management, 
derive such a rental as will prove remunerative for the outlay. I 
venture this opinion as the result of several years’ experience as a 
sewage farmer, coupled with my knowledge of what is done iu the 
neighbourhood. of Edi burgh.” 

e rt of Mr. J. Moreton bears upon the same part 
of the subject as Mr. Blackburn’s. He says that he is convinced 
Sontch, Chih woeull be conmandol by's sounge exlvert, 0 lang 

i whi a@ sewage a 
area of very suitable land, of comparatively light and gravelly 
suitable for arable cultivation under sewage ir I can 
safely say,” he remarks, “ that, as r quality of soil, and (so 
Stee 6 ep arent, 6 ee I saw is concerned) as 
regards the facilities for distribution afforded by the natural slope 
of the land, the district on our right as we went along the road 
from Birmingham by Tyburn, we, and Curdworth, as far 
as Wishaw, wrong Sey area north north-east of Wishaw. 
towards Middleton is perfectly suitable for the easy and 
tisfact urification, and conversion of Bi 
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sparsely populated, so that the prejudices of comparatively few 
will be offended by your proposal to carry the drainage water of 
your town thither. I may add that there is ample area of land 
here within your reach by natural gravitation, and as it is obvi- 
ously desirable to avoid the cost of pumping, I should not 
think it necessary to examine any other lands which might 
be obtainable above the level of your culvert. Birmingham would 
thus certainly require at least 1000 acres of the most suitable 
land; most likely it would be found necessary to take 
twice this quantity. But it would fertilise at least four 
times this quantity. A sheep is worth 5s. per annum to a farmer 
for its mere excrement. A man, who is a better fed animal, ought 
to be worth much more. I have no doubt that when your town 
is ary | sewered, and completely furnished with water-closets, 
at least 8000 acres of land will one day be fertilised by the sewage 
of Birmingham, for which £5 per acre profit rent will readily be 
given. Such a revenue, £40,000 a year, would correspond to only 
half-a-crown per head per annum of the population of your town, 
I would recommend, therefore, that you should secure at the end 
of your culvert at least 1000 acres of land, certain that'the great 
increase of fertility which you will there produce must ultimately 
create a demand for the sewage all along the line of your culvert 
down to this estate. There will still be enough for your 1000 
acres left, when two-thirds, or one-half, or even three-fourths 
the whole sewage is taken before it reaches your property. The 
weak point, as I believe, in any great and extensive scheme of 
sewage irrigation is the unwholesomeness of the well-water of the 
district that will probably ensue. Ina large area of sewage irri- 
gation not more than 5 or 10 per cent. of the whole will be under 
sewage at any one time; it will be thus only every tenth or 
twentieth field that any one crossing the district will ever find 
actually under sewage atatime. But even so, where there are 
square miles under this kind of occasional flooding with sewage, 
it is probable that shallow wells will foul; not that they would 
stink or putrefy, but they would not be wholesome. The scanty 
population of your district is, therefore, an advantage. This is, 
I believe, the only probable source of unhealthiness. There need 
be no nuisance, not so much certainly as there now is in the 
manuring of ordinary market gardens. And as to the danger of 
disease arising, by the development of organisms, tapeworms, &Xc., 
in the human body, from the consumption of meat which has 
been fed on sewage-grown os as shown to be perfectly base- 
less by the experience of Edinburgh, where many successive 
generations of people who have been so fed, and where tapeworm 
is not more commonly prevalent than it it is elsewhere. I must of 
course add to this report that I have all along assumed that there 
is nothing exceptional in Birmingham sewage, no poisonous ingre- 
dients which would spoil it for agricultural use. And this I think I 
am justified in doing by the appearance of the crops on your land 
near the outfall sewer on which the sewage has been used.” 
Messrs. Lawson and Mansergh, civil engineers, report on the 
works necessary to carry out some such planas that recommended 
by Mr. Blackburn, and the cost of the same. The dry weather 
flow of sewage at the tanks is, according to gaugings taken by Mr. 
Till (the borough surveyor), about 16,000,000 in twenty-four hours. 
A greater quantity is, however, allowed for to provide for the in- 
creasing size of the town, and for a moderate rainfall. ‘A 6ft. 
culvert, with a fall of 26ft. per mile, running half full, will be 
capable of conveying a little in excess of the present dry weather 
flow of sewage for twenty-four hours, as gauged by Mr. Till. If 
filled it will carry off double this quantity.” The engineers’ plans 
comprehend the carrying of the sewage from the tanks in an iron 
pipe under tke Tame, and then in a culvert on the public road 
towards Tyburn, at which place the culvert would be laid in the 
land proposed to be taken as part of the sewage farm. Plant’s 
Brook Valley will be crossed by an embankment at a distance 
from the tank side 9800 yards, the invert will be about 275ft., 
commanding to the depth of 5ft. in the culvert all lands below 
280ft. above the ordnance datum or mean tide level. A subsi- 
diary main of about 3ft. diameter jmay be taken out of the main 
culvert for the purpose of irrigating the lands between Minworth and 
Curdworth. <A branch not less than 5ft. in diameter will be taken 
off crossing under the Birmingham and Fazely Canal, and passing 
through the village of Curdworth, available for irrigating certain 
lands indicated on the plan. To irrigate the lands lying on the 
east side of the river Tame it will be necessary to lay a certain 
cast iron pipe across the valley. There is a rather considerable 
area of land between Tyburn and Minworth rising to a height of 
some 10ft. above the culvert, and lying between the road and the 
line, at which the sewage can be applied by gravitation. It would 
be an easy matter to make provision for pumping (by means of the 
sewage flowing in the main culvert) sufficient sewage to irrigate this 
area, After giving much other important matter of detail, which it 
requires a plan to make intelligible, the engineers conclude their 
report as follows :—‘‘ As the extent of the engineering works to 
be executed will, in a great measure, depend upon the decisi f 


From the estimates annexed to this report it appears that the cost 
of works for purification only (including £3200 as compensation for 
passing through private property) will be £133,135. The cost of addi- 
tional works required for carrying out the second scheme will be 
£90,612. The cost of additional works for carrying out the third 
scheme will be £51,585. : 

Dr. Voelcker, F.R.S., consulting chemist to the Royal Agricul- 
tural Society of England, reports ‘‘ on the composition of a sample 
of Birmingham sewage received on the 8th of May, 187], 
and the best mode of disposing of the sewage of the borough of 
Birmingham.” After; giving the details of his analysis, Dr. 
Voelcker says :—‘‘ The sewage was neutral to test paper, and had 
a much less offensive smell than town sewage generally exhibits, a 
fact which appears to me to be due to the admixture ,of sulphate 
of iron (green vitriol), which to some extent disinfected the sewage. 
On exposure to the air the sewage deposits red coloured hydrated 
oxide of iron in considerable quantities. The sample of Birming- 
ham sewage-analysed by me differs in comparison from the normal 
sewage of other towns, for it contains a good deal of green vitriol, 
aconstituent not usually found in town sewage. It is, compara- 
tively speaking, poor in ammonia,, but not more so than the 
average quality of sewage of other towns provided with an 
abundant water supply. Ferrous sulphate (green vitriol) is a con- 
stituent inimical to vegetation, and although the quantity of this 
injurious compound appears,to me not large enough to do harm to 
vegetation, when the sewage is applied in moderate quantities 
to grass and other crops fairly established in the- soil, I 
am inclined to think that it will counteract in a great measure 
the beneficial effects which normal sewage is known to have upon 
Italian rye grass at an early stage of growth. Sewage containing as 
much sulphate of iron as the sample of Birmingham sewage analysed 
by me, when applied in large doses to grass crops, will not produce 
the same beneficial effects which sewage free from injurious soluble 
compounds of iron is capable of producing. It appears to me 
most desirable to apply as much sewage upon a given area of land 
as can be passed through it, so as to meet the sanitary require- 
ments of the case. The presence of considerable quantities of 
sulphate of iron in Birmingham sewage would necessitate the 
application of moderate or small doses. It would have to be spread, 
consequently, over a very large tract of land, and necessitate a 
much greater outlay in money for the acquisition of land for irri- 
gating purposes than it is necessary to incur when sewage free 
from sulphate of iron is used for irrigating purposes. I would, 
therefore, direct the attention of the Committee specially to this 
matter, for it seriously affects the question of the most profitable 
disposal of the sewage.” 

To neutralise or remove the bad effects of the sulphate of iron, 
Dr. Voelcker said that a small quantity of milk of lime could be 
used, but as this would necessitate the erection of depositing tanks 
he should not on the score of yr 1 the use of lime 
if it could possibly be avoided. The sulphate of iron, however, 
must in some way or other be removed if the sewage was to be ap- 
plied to the land in the most profitable manner. The removal or 
the neutralisation of large quantities of green vitriol by chemical 
means, although perfectly efficacious, became a serious matter 
when large volumes of sewage bad to be disposed of daily. He, 
therefore, suggested that parliamentary power should be sought 
by the Committee to restrain manufacturers from pouring their 
pickling refuse liquor into the sewers. If the principal manufac- 
turers should be compelled to abstain, he did not apprehend that 
the use of the sewers by the smaller manufacturers would materi- 
ally affect the fertilising properties of thesewage. After remark- 
ing upon the desirability of the sewage being disposed of by its 
being run out of the town and used for irrigation purposes some 
six or eight miles away, the report concluded as follows :— 

“* After a careful consideration of all the circumstances affecting 
the disposal of the sewage of Birmingham, I beg to submit to your 
Committee the {following recommendations :—(1) The adoption of 
means to prevent manufacturers from pouring their pickling 
liquor into the sewers. (2) Tocarry the raw sewage in a properly 
constructed conduit some six or eight miles into the country, and 
to apply it there for irrigating purposes by gravitation. (3) I 
would recommend the disposal of the sewage in a raw state, inter- 
cepting only grit and coarse earthy matter as at present, leaving 
entirely to the land itself the function of purifying the sewage. 
(4) I should recommend to the Committee to let a limited 
area of land, which the Corporation may feel obliged or dis- 
posed to acquire, as a sewage farm, and not to take the 
management of the sewage farm into their own hands. (5) 
The first sewage farm, in my judgment, should be let 
under the most favourable conditions to the tenant for a 
limited period, in order that an enterprising and intelligent 
farmer may have a reasonable prospect of not merely making both 
ends meet, but of reaping a large profit, and which would have the 
effect of inducing others to take hereafter the sewage in its 
p ge to the sewage farm at a paying price, and probably lead 








ty 
the town council as to whether they will carry out works of 
irrigation with a view simply to the purification of the sewage or 
such extended works as will, in addition to the purification, effec- 
tually utilise the sewage, we have given approximate esti- 
mates of the cost of the works for various schemes as follows: 
—First, for dealing with the sewage principally with a view 
to its purification, by applying it to the lands coloured 
dark green, purple, brown, yellow, and pink on the plan, 
comprising an area of 2860 acres. Secondly, with a view to 
utilisation of the sewage, for applying it, in addition to the lands 
previously named, to those portions coloured orange and blue on 
the plan, comprising 2550 acres. Thirdly, when the population of 
the town has increased to such an extent as to require astill fur- 
ther area, we have estimated the additional cost of conveying and 
applying the sewage to the land coloured light green, containing 
about 1000 acres, It will be seen from Mr. Blackburn’s report 
that he has assumed that an area of about 2000 acres might suffice 
for the purification of the present dry weather sewage. This 
area may be selected from such portions of the land coloured as 
can be most easily obtained. After such selection is made it would 
be a comparatively easy matter to prepare from the details given 
an estimate of the cost of the necessary works for dealing with the 
lands chosen. Taking the area of 2860 acres, the estimated cost 
per acre for conduits and preparation of land is about £46 10s.; 
for the area of 5410 acres the cost is about £41 per acre; and for 
the entire area of 6413 acres the cost per acre is about £43. The 
increase in the last case is owing to the light green portion being 
of such a configuration as would necessitate a larger expenditure 
in the preparation of the land than any other portion coloured. 
Of course, before any plan can be carried out which affects so 
many owners and occupiers of property as a scheme for applying 
the sewage of a large town like Birmingham must necessarily do 
a pana powers must be obtained to acquire the requisite 
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to the extension of the land under sewage irrigation. (6) In 
my opinion, the most profitable result is likely to be obtained, if 
as large a quantity of sewage is passed through the land as it is 
possible to put upon it without causing a nuisance by the effluent 
sewage. Provided the land is properly underdrained, my impression 
isthat land may be found in the inspected locality, an acre of which 
wiil purify the sewage from 1000 people more effectively than 
other land, not as well adapted for irrigation, will the sewage from 
only 100 persons. I would therefore suggest to the Corporation to 
supply the future tenant of the sewage farm at a mere nominal 
cost with any quantity of sewage he likes to put upon his land, 
and,.not to compel him to spread it over a large area unless he 
finds it protitable to do so. . . In conclusion, I would ad- 
vise the Corporation to retain a couple of hundred acres of the 
most suitable land for the purpose of employing it, in cases of 
necessity, as filtering beds for the purification by intermittent 
filtration of any sewage which cannot be otherwise disposed of.” 

Dr. Alfred Hill, the borough analyst, gives the details of 
analyses made by him of five samples of sewage taken from the 
second subsiding tank, and makes the following general remarks 
thereupon :—‘** The reaction of the sewage was neutral, or slightly 
alkaline, so thatthe mineral acids which find their way into the 
sewers from various works have undergone neutralisation by alka- 
line salts, the greater part derived from soap, with which they 
become mixed before arriving at the outlet. The alkaline or basic 
ingredients of the sewage then are in excess of its acid ones, which 
is a very fortunate circumstance, as acid sewage is prejudicial to 
vegetation. In most respects the Birmingham sewage resembles 
that of other towns, the principal differences consisting of the 

resence in the former of small quantities of copper and zinc, and 
er, but not excessive, quantities of iron.” 

In a second letter to the Committee Dr. Hill says :—‘‘I have re- 
commended in my report the precipitation of the iron from the 
sewage, but, judging from the luxuriant and remarkably healthy 
appearance of the rye-grass crops on the sewage farm at the out- 
let, I do not consider the precipitation of the sulphate of iron im- 
perative.” 

Before sifting the conclusions at which they |have arrived, the 
Public Works Committee add to the reports already given the fol- 
lowing remarks :—“‘ Since receiving these reports, your Committee 
have thought it desirable to ascertain Mr. Blackburn’s and Mr. 
Lawson’s ——— as to the best known means of dealing with 
sewage. . Blackburn writes :—‘I believe that to every unpre- 
judiced mind the report of the Rivers’ Commission is considered 
conclusive ; I at least have nothing to add to it.’ Mr. Lawson 
says he has no hesitation in saying that, in his opinion, the appli- 
cations of sewage in a liquid form to land as the best if not the 
only way in which it can be satisfactorily disposed of.” 

The Committee then state their conclusions upon the matter as fol- 
lows:— “YourCommittee having given to the question of thedisposal 
of the sewage of this borough their most ul consideration, and 
having obtained the assistance of the most competent advisers of 


the day upon the subject, have arrived at the following conclusions, 
viz, :—(1) That the best, if not the only efficient mode of purifying 





and utilising the sewage is by applying it to the land in a liquid 
state. (2) That to accomplish this object the Council must acquire 
parliamentary powers, by provisional orders or otherwise, for the 
compulsory purchase of land; for power jto mortgage such land, 
for power to raise money upon the security of the rates for such 
part of the cost of the land as cannot be raised by way of mortgage, 
and of such permanent works as may be necessary for conveying 
the sewage to and distributing it upon such land, the repay- 
ment of which should at least be extended over seventy-five years 
from the date of borrowing. (3) That the Council should obtain 
in the first instance from 2000 to 2500 acres of land for the purifi- 
cation of the sewage. (4) That the lands north and west of the 
river Tame, as shown on the accompanying plan, are most suit- 
able for that p (5) That it is probable many of the farmers 
on the routes of the main conduits may hereafter use a consider- 
able quantity of sewage for irrigating purposes, and thus save the 
council the expense of obtaining additional lands, (6) That the 
council should not become farmers, but should take the position of 
landlords, laying out the land for advantageously receiving the 
sewage, and letting it by lease or otherwise to farmers, market 
gardeners, and others. (7) That the legal forms of proceeding 
are set forth in the last report of the Committee to the Council. 
(8) That as the two suits come before the Vice-Chancellor early in 
November next, it is most desirable the Council should give in- 
structions as early as ible for such measures to be taken as 
may be deemed advisable to efficiently deal with the subject.” 

The recommendation of the Committee was discussed at the 
meeting of ,the Birmingham Town Council, held last Tuesday, 
when the debate was adjourned for a week. 





FRENCH RAILWAYS AND THE WAR. 


THE correspondent of the Railway News has given the 
following particulars of the damage sustained by the prin- 
cipal French railways through the war :— 

On behalf of the French and foreign share and bondholders of 
our railways it is interesting to ascertain how much the French 
lines have been affected during the war, and also to examine the 
results of their working as far as warlike operations were con- 
cerned. The following information is gathered from official 
sources and from reports obtained locally. They are not absolutely 
complete, but their accuracy as a whole can be vouched for. 

The network of the French railways measures a total length of 
17,546 kilos., including some branch lines known under the name 
of “‘local interest lines.” In the beginning of March last 7122 
kilos, were in the hands of the Prussians, and either occupied or 
worked by them, thus leaving under French hands and control 
10,724 kilos. only. The 7122 kilos. inthe power of the German 
armies were divided as follows :— 


Kilos, 

Northern Railways... .. .. 951 
Eastern (the whole reseau) .. 2833 
Western .s oe co ce co ce oe 1193 
Orleans... .: oe co ce 8 ce cc ce ve 887 
Lyous and Mediterrancan .s «2 «+ os os 1152 
Local interest branch lines .. .. 106 

Total oh oe ee 7122 


The damages suffered by the above companies are as follows :— 


1. Eastern Railway.—This line, which, from the beginning of the 
war fell into the hands of the Prussians, has suffered the most, 
and it has not yet been possible to form a correct and detailed 
account of its losses, especially as it is still worked by the Prus- 
sians. The official report of the director of the company, made 
after a summary inspection of the line, estimates at 50,000,000f. 
(£1,200,000) the damages suffered by works of art, permanent 
way, stations, &c. No estimate is made for the rolling-stock; it 
is, however, certain that 200 locomotives out of 900, and 
vehicles out of 23,500 are in the hands of the enemy. 

2. Lyons and Mediterranean.—The principal works of art which 
have suffered are the bridges of Athis—burnt by the Prussians— 
and those of Laroche and Auxonne—blown up by the French 
sharpshooters during Bourbaki’s campaign. The stations of Ne- 
mours, Montarges, and Pithiviers were burnt to the ground; the 
company estimate the damages at 4,000,0U0f, (£160,000). With 
regard to the rolling-stock, ail the engines are safe and uninjured, 
and out of 40,000 cars 300 only have been taken while running 
upon a branch line connecting the reseau with the Eastern Rail- 
way. The losses of material at Belfort (a branch of the Eastern, 
worked by the Lyons) are not ascertained. 

3. Orleans.—Three great bridges upon the river Loire have 
suffered considerably, the repairs vf which will cost about 
1,500,000f. (£60,000). One old engine only has been lost, with 
thirty luggage vans. Forty locomotives were in Paris, and have 
more or less suffered from shelling during the siege; another por- 
tion of materials, three engines, and 500 to 600 cars, leased to 
other companies, have also been lost. There remain in full 
working order 720 locomotives, 2200 passenger cars, and 14,000 
goods vans. 

4. Western.—The Joss upon this line is considerable; many sta- 
tions have been burnt, the expensive viaducts of Orival, Alencon, 
and two others crossing the river Sarthe, are partly destroyed, 
The expenses of repairing them are estimated at 15,000,000f. 

y On January 12th, at Le Mans, six locomotives and 150 
cars were taken. At Dieppe some carriages were destroyed, in 
order to prevent their falling into the hands of the enemy. 

5. Worthern.—The Soissons line suffered the most, principally 
at French hands. The bridges on the river Oise were impru- 
dently and too early blown up, thus unfavourably affecting the 
victualling of Paris before the siege. The stations of Amiens and 
Beauvais were partly burnt. These several losses are estimated at 
6,000,000f. (£240,000). 

Recapitulating the above figures we have a total estimate of 
56,500,000f. (£2,260,000) damages to works, bridges, stations, 
&e.; 8,000,000f. (£320,000) loss of 210 locomotives at £2000 
each ; 10,500,000f. (£420,000) loss of about 3500 passenger and 
other cars. Total, 75,000,000f. (£3,000,000). The original esti- 
mates of the Ministry of Public Works reached 70,000,000f., ex- 
clusive of material, but after a more careful investigation it was 
found that some bridges had been reported as completely, and 
were only partially destroyed, and that the cost of repairs of 
structures and permanent way had been exaggerated by about 
one-fourth. 

The Circular Railway (Chemin de Ceinture) and the lines from 
Paris to Versailles on both banks of the Seine have remained 
comparatively uninjured during the Prussian siege, but have 
greatly suffered by the insurrection. The bridges of Asnierés and 
Bercy, the stations of Clichy, Asniexés, Courbevoie, Clamart, 
Auteuil, Point du Jour, and Port Maillot, are destroyed. The 
large locomotive depts and sheds for cars at Batignolles, the 
magnificent viaduct of Auteuil, and the track all round the 
enceinte of the fortifications, will not be in working order before 
two or three months, and the general cost of repairs will reach six 
to seven million francs (£240,000 to £280,000). 








Tae Mont CEeNnis TUNNEL.—A recent correspondence in the 
Memorial de la Loire casts doubts upon the early opening of the 
sub-Alpine tunnel to railway communication between France and 
Italy. One difficulty a; to arise from the smoke evolved 
from the locomotives while Fame through the tunnel. At the 
first trial, it is stated, out of three engine-drivers, two died from 
suffocation, and the third was with difficulty restored to life. 
The temperature also in the tunnel is described as being vi 
high, but efforts to improve the ventilation are being contin 


Engines consuming their own smoke have been ordered from 
England, which, it is hoped, will remove many of the difficulties 
now experienced in the present work,—Railway News, 
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: RAILWAY MATTERS. 


A RAILROAD of 30in. gauge, eleven miles in length, is to be con- 
structed in Green County, Tenn. It will cost 20,000 dols. only. 
it has been assured by the highest 
authority that the rates of freight and passenger traffic across and 
in the State of New Jersey will be materially reduced soon 
after.the consummation of the lease of the railroads to the Penn- 
sylvania Central. 

A NARROW-GAUGE railroad is projected from Memphis to Jack- 
son, with fair pects of early construction. The Appeal says 
the Iuka gravel turnpike costs 12,000 dols. per mile, and that the 
railroad will cost less and will pay 25 per cent. profit 


THE Trenton Gazette sa 


A CHANGE of gauge on the Cincinnati, Louisville, and Lexington 
Railroad will be made immediately from 4}ft. to 5ft., to corre- 
Fg with the gauge of its northern connections. This makes 

Northern and Southern lines terminal at Louisville instead of 
Cincinnati. _ When the Newport: Bridge is completed through 
cars will run from Louisville, vid the short line, to New York and 
all points east, 

In the Queen’s Bench, on Tuesday, the case of Morgan v. the 
London and North-Western Railway resulted in a verdict for the 
defendants. It may be remembered that the plaintiff's husband 
was killed by FD arp truck at the Berkhamstead station some 
months ago w standing on a narrow platform between two up 
lines of rails. The alleged negligence was the narrowness of the 
platform, but the court acquitted the company. 


- THE twelfth annual meeting of the Railway Benevolent Institu- 
tion was held at the Great Northern station, King’s Cross, on 
Monday, Mr. 8. W. Brooks in the chair. The report states that 
the funds of the institution are sufficient to admit without a ballot 
the — ——— for permanent benefit, viz., ten widows, six 
children, and three members. The receipts have exceeded by 
£1604 the total of last year ; and the invested fund, which repre- 
— the available secwity for permanent usefulness, is now 

’ 

THERE have been of late several reports that a combination has 
been made between the Pennsylvania Railroad Company and the 
California Pacific Railroad Company, for the purpose of connect- 
ing the Union Pacific at len with San Fran by a route 
independent of the Central Pacific. There has been no confirma- 
tion of these reports, and they have seemed quite improbable, if 
not incredible, but the California papers have expr some con- 
fidence in the truth of the report, and have gone so far as to de- 
scribe the route. 

THE Indiana North and South is to be the great coal road of 
Indiana, extending from Newburg, on the Ohio Riyer, eight miles 
east of Evansville, northward through the Brazil coal-fields, and 
with connections thence to Chicago. The general contract for the 
construction of tbe line has been let to Chamberlain and Matthews, 
of Ohio, and contracts have been let for the immediate construc- 
tion of twenty-two miles, from Brazil northward through Rock- 
ville, and of fourteen miles, from Chambersburg, on the Indiana- 
— Bloomington, and Western-road, northward to Attica, on the 

‘oledo, Wabash, and Western, to Dewey and Mitchell, of Indiana- 
= who are at work grading. Work is also progressing on 

ourteen miles of the road from the Ohio River northward. This 
road will extend through the block coal-fields in the direction of 
their greatest length. . 

TuE report of the Scinde, Punjab, and Delhi directors states 
that the gross receipts show an increase of £63,090, and the net 
revenue an increase of £24,673. Those results are partly due to 

d mileage. The opening of the Sutlej Bridge was toe late 
to influence the results of the past half-year’s working to any 
ont extent ; but now that the whole of the company’s system 

been placed in direct connection with the East Indian Railway, 
and unbroken railway communication has been established be- 
tween Lahore and Mooltan and Delhi, Calcutta, and Bombay, an 
addition to the traffic may be looked for. The number of pas- 
sengers conveyed by the company during the past half-year was 
903,400, as compared with 732,610 in the same half of 1869. Of 
the total number carried 900,298 travelled by railway, and 3102 by 
the vessels of the flotilla. The traffic was conducted without 
accident to any passenger. 

THE energy with which railways are now being constructed in 
the south-west of the United States is strikingly exemplified in the 
success which, thus far, has attended the building and extension 
of the road now known as the Houston and Texas Central. This 
corporation, upon the —— of their line, will own and ope- 
rate 465 miles of road. ere are two divisions known as the 
northern and western. The northern is being constructed from the 
city of Houston southward to Preston, on the Red River, a dis- 
tance of 350 miles, of which 170 miles, to Groesbeck, are now 
built and equipped, and upon which the company are running 
daily trains. The western division is to extend from Austin, the 
capital, to Hempstead, a distance of 115 miles, and of this section 
sixty miles is completed and running, The company have thus 
230 miles in actual operation, leaving 235 miles yet to be con- 
structed. 

From the following paragraph in a New York paper it would 
seem that some of the talent which has hitherto been devoted to 
the assistance of Messrs. Fisk and Gould of the Erie Railway is 
about to be infused into enterprise in Brazil. The Erie share- 
holders will doubtless watch with intervst the future course of the 
“* foreign capitalists” who are stated +o have interested themselves 
in the project alluded to, and the financi»! public at large would 
probably, as a matter of precaution, like to be favoured with 

eir names :—Mr. Frederick A. Lane, the Jegal member of the 
famous Erie triumvirate, leaves New York ina few days for Brazil. 
While in Europe last year, e: in Erie affairs, Mr. Lane was 
consulted by certain foreign capitalists who were interested in the 
project to construct a line from Rio, vid the Valley of the Amazon, 
to the Pacific. Since his return overtures have been made to Mr. 
Lane, and an arrangement has been concluded by which he accepts 
the direction of the enterprise. Mr. Lane has organised an expe- 
dition comprising a corps of talented foreign and American engi- 

neers. The first detachment is ao route, and the second is 
just completing its equipment, Mr. e intends surveying the 
entire route in person, and will return by way of Chinaand Japan, 
a trip which he calculates will occupy fully twelve months, Mr, 

Gould loses an able assistant in Mr. eC 

TuHE directors of the Madras Company state in their report for 
the half-year ending the 3lst of December last that seventy-six 
additional miles have been ~~ in that period and om 
for public traffic, extending the line from Gooty to the Toongabudra 


river. yee oe three further extensions have nm com- 
pleted— 'y, to Verapoor on 





the 16th of January, to Bellary 
on the 1st of March, and to Raichore on the 15th of , there- 
adding forty-nine more miles to the length of the open lines, 
and conmieting the whole of the North-west line system. On the 
24th of February last an engine was run through to Raichore, and 
the 15th of March the line was opened to the public for 

ls dian Peninsula Com- 


— - the contractor — to Se — It is 
girders, supported of solid masonry, 
built in the most substantial manner. Scone atthe Raichore 


past half-year the greatest let 
opem to the public was 783 miles. The s subsequent saditions have 
jnereased miles, 





NOTES AND MEMORANDA. 


Mr. J. H. Cooper says, in the Journal of the Franklin Institute, | 


“A good adhesive for leather belts is printer’s ink. I have the 
case of a six inch belt running dry and th and slipping, which 
was entirely prevented for a year by one application of the above.” 

IN spite of many difficulties, Russia is traversed by canals. An 
unbroken communication, by this means, has been established 
between St. Petersburg and the Caspian Sea; canals unite the 
Baltic and Black Seas ; and the White and the Caspian are in like 
manner united. A traveller can go from St. Petersburg to Selm- 
a os Siberia, with the exception of a few miles, all the way 

yy water. 


Zinc has been known to the Chinese for a long time, and was 
brought to the notice of the Euro in the sixteenth century. 
Native zinc in its metallic state is extremely rare. It has been 
found in a tic rock in Australia, near Melbourne, but it is 
found in great abundance when combined with sulphur, and called 
blende, or with carbonic acid, smithsonite. With silica itis called 
the silicate or electric calamine, on account of its being pyro- 
electric ; when combined with oxygen it is the red oxide of zinc, 
usually found in foliated masses and of a deep red colour. It is 
found in connection with franklinite, which likewise contains zinc, 
iron, and manganese, in New Jersey, the only locality in the 
world. Zinc has also been detected in the vegetable kingdom in 
a peculiar violet flower growing on the calamine hills of Rhenish 





THE American Scientific Press gives the following sketch of a 
steam ditching-machine now on exhibition in San Francisco:—On 


a frame, 41ft. long and 12ft. wide, mounted on four wooden wheels, | 


are placed a 23-horse power steam engine, the cutting apparatus, 
and the belts for raising and discharging the earth. There are 
four revolving knives for pulverising the ground, 2ft. in width, and 
having on each side a blade for turning the sloping edge of the 
ditch. These can be raised or lowered as desired. 
thrown upon a gutta-percha apron or belt, which elevates it to the 
rear of the machine, whence it is thrown off to the sides of the 
— a horizontal belt, The machine is claimed to be able to 
cut daily from one to two miles of a ditch, 44ft. deep, 4ft. wide at 
the top, and 28in. wide at the bottom, three workmen and an 
ps red being required to run it. The entire weight is about 
eight tons. 

Dr. RoBERT, of Paris, earnestly recommends the use of salts of 
copper as the best preservative ugainst the weathering of stone in 
a moist climate ; and endeavours to prove that the wasting away 
of sandstone and granite is due to various causes, one of the most 
important of which is the development of a minute lichen (the 
Lepra antiquitalis). This plant is so destructive that the beauti- 


ful marble sculptures in the park at Versailles would be completely | 


destroyed by it in the space of fifty years, unless precautions were 
taken to arrest its ravages. Dr. Robert states that the amount of 
weathering »way of rocks of all kinds, granite not excepted, is 
much greater than the public generally are aware of, especially 
when subjected to the influence of a moist atmosphere. Thus the 
obelisk of Luxor, which was brought to Paris from Egypt forty 


*years ago, has become completely bleached out, and full of small | 


cracks, while for the previous forty centuries during which it stood 
in Egypt no change had been produced. 


HOLLAND, the land of dikes and ditches, is completely cat up into 
small islands by its extensive system of canals, which cross and 
interlace each other like the threads of some large fishing net. 
Owing to the level state of the country, the construction of a 
canal involves but comparatively little labour and expense, and 
many of them are used as substitutes for public highways ; in the 
winter, their frozen surfaces offer convenient roads for skaters. 
The North Holland canal, the finest work of its kind in Europe, 
was built during the years 1819-23, ata cost of £950,000. It is 
50 miles long, 125ft. broad at the surface, 36ft. at the bottom, 
and has an; average depth of 2ift. By means of this canal, 
ships bound to Amsterdam avoid the danger and delay incurred in 
navigating the Zuyder Zee. Since not only the surface, but the 
bed of many of these canals is above the level of the land, the 
drainage of the meadow lands, through which they run, is a matter 
of great solicitude. It is effected my means of wind-mills work- 
ing pumps. 

In an elaborate article found in the Bavarian Industrie und 
Gewerbeblatt, 1870, Professor C. Sinde attempts an exhaustive ex- 
amination of the circumstances under which the so-called ice-ma- 
chine, depending on extraction of heat by mechanical means, or ex- 
pansion of either a permanent gas or an evaporating liquid, can 
give the most favourable results. Among other results, he finds 
that a th ticall shine can produce three hundred 
pounds of ice per hour per horse-power, or about one and one-half 
tons in ten working hours, the ice being at 25 deg. Fah., and pro- 
duced from water of 50 deg. Fah. Using 3 lb. of coal per hour 
per horse-power, 1 lb. of coal would be sufficient to produce 100 1b, 
of ice; but, as the most perfect ice-machines show, 1 lb, of coal 
produces but 10 Ib. of ice, the loss of effect being nine-tenths 
of the result theoretically possible. It would seem from this that 
the prospect of solving the problem of making ice by machinery, so 
that the cost of production of the ice may be reduced considerably 
below the present, is not very flattering, especially when we con- 
sider the fact that a great part of the loss of effect is caused by 
circumstances which cannot be avoided. 


From time immemorial the rivers of China have been united by 
canals, and there is no country on the face of the globe where the 
advantages of such a network of canals are so manifest ; for these 
canals, with the natural water communications, render the ton- 
nage of that country but a little less than the combined tonnage 
of the rest of the world. The Grand Canal of Chinais the most 
stupendous work of the kind ever executed. It was commenced 
in the tenth century of ourera. It is nearly 700 miles in length, 
and extends from Hang-choo-foo to Yan-liang River, forming an 
unbroken connection between fifty cities. It joins the great rivers 
Yang-tse-kiang, 2900 wiles long, and Ho-hang-ho, 2000 miles. 
This and other Chinese canals are not constructed upon the same 
plan as the canals of Europe and America, nor composed like 
them of standing water, fed by reservoirs, elevated and lowered 
by means of locks. The want of locks obliges the Chinese to 
conduct their canals around the different elevations encountered, 
and to lift the boats by means of chain and —_ The irriga- 
gation supplied by the Grand Canal renders the country through 
which it passes exceedingly fertile, and, in proportion to its size, 
the most populous spot in the world. 

. «, 4. W. SHEAFER, a wa Sasi, enineer at nd wat 

Bey repared a diagram exhibi’ @ progressive develop- 
ment of the anthracite coal trade d tee. It embraces 
the period of fifty years, from 1820 to 1870, and an accompanying 
table gives in detail for each year, the yield of anthracite of the 
four great subdivisions of the anthracite ion, the Lehigh, 
the Schuylkill, the Wyoming, and the Likens Valley, Shamokin, 
&c. We take the export in tons, for the years below specified, 
from the table : — 




















Lenigh. | Schuylkill. Wyoming. | Lykens V.,) Total. 
“> 

1820 365 365 
1830 41,7 89,934 43,000 | 174,734 
1840 275,313 475,091 148,470 15,505 | 864,384 
1850 690,456 1,782,936 827,823 57,684 | 3,358,899 
1860 | 1,821,674 3,270,516 2,941,817 479,116 | 8,513,123 
1870 | 3,172,916 | 3,853,016 | 7,825,128 998,839 | 15,849,899 





The Schuylkill trade began in 1822, with the exportation of 
1480 tons; the W; i now twice the largest, in 1829, with 
7050 tons; the Lykens Valley, &ec,, in 1839, ons, 


The earth is | 


| MISCELLANEA. 


F.ocks of ostriches are being raised in South Australia for the 
sake of the feathers, the demand for which im Europe exceeds the 
| supply. 

On Sunday night a fire took place at Newcastle-on-Tyne, in the 
| Tyne Dock, from the spontaneous combustion of astore of esparto, 
| and £20,000 worth of the grass was destroyed. 

Mr. Ayrton is now called upon to provide shelter for the ser- 
vants of members who are waiting at the doors of Westminster 
Hall, and finds it difficult to do so without undertaking consider- 
able works. 

THE select committee on steam boiler explosions, of which Mr. 
Hick, the member for Bolton, was chairman, the J’ost has reason 
to believe, reported by a considerable majority against official 
inspection. 

WE hear the Prussians are about to abandon the needle gun, 
and are apparently hesitating between the choice of the Clrassepot, 
of which they have half a million taken from the French, and the 
Werder rifle. 

THs Anglo-American Telegraph Company on Tuesday afternoon 
received a telegram from their superintendent at Valentia 
announcing the repair of the 1865 cable. Both the cables of the 
company are now in working order. 

A Prospectus has been issued of the Tolima Mining Company 
(Limited), with a capital of £100,000 in shares of £5, to purchase 
two mining properties in the United States of Columbia (formerly 
New Grenada), viz., the Frias Silver Mine and the Organos Gold 
| Mine. 

AT amass meeting of the engineers on strike at Newcastle, held 
| on the Town Moor, Newcastle, on Tuesday, resolutions were 
passed approving of the strike, and pledging the men not to com- 
mence work on any other terms than fifty-four hours a week. 
| Between 4000 and 5000 men were present. 

A PROSPECTUS has been issued of the Thames Shipbuilding, 
Graving Docks, and Iron Works Company (Limited), with a 
| capital of £250,000 in shares of £20, to take over the business of 
|the Thames Ironworks, Shipbuilding, Engineering, and Dry 

Dock Company (Limited), *‘knownas the greatest private ship- 

building establishment in this country.” 
| EXPERIMENTS were lately made at the Denver gasworks, U.S., 

with Wyoming petroleum shale. Five hundred pounds were 
placed in a retort, and gas was generated in twenty-three minutes, 
In thirty-five minutes five hundred feet of gas were made, An- 
other experiment was tried at a later hour with equally good 
results, This shale will probably prove an important source of 
gas for the Far West. 

THE milesmen employed on the Irish North-Western Railway 
held a meeting at Dramore, on Monday, when it was announced 
that the railway company refused to raise the wages of the men 
from 10s. tol3s. per week. They agreed to cease work along the 
| whole line from Londonderry to Enniskillen. Subsequently, 
the strike was alraost general, some few remaining at work. It is 
| reported that in the direction of Dundalk the other operatives of 
| the line will strike immediately. 

A savant has discovered with the microscope that when we pour 
| milk into a cup of tea the albumen of the milk and the tannin of 
the tea instantly unite and form leather, or minute flakes of the 
very same compound which is produced in texture of the tanned 
hides, and which makes it leather as distinguished from the 
original skin. He consequently estimates that in the course of a 
year a tea drinker of average capacity imbibes enough leather to 
wake a pair of shoes. 

BeEroue the first stone of the clock-tower of the New Palace of 
Westminster was laid, Sir Charles (then Mr. C. Barry) suggested 
that during the sittings of the House of Commons a strong 
coloured light should be always visible from the clock-tower. 
This matter was referred to a council of scientific men, but they 
were unable at that time to decide whether Dr. Reed’s Bude light 
or Mr. Gye’s lime light, or, in fact, what light would be best, and 
the tower not being erected the matter dropped. There is, there- 
fore, no originality in the Ayrton idea. 

ANOTHER trade outrage has been committed in Sheffield. A 
| brickmaker named Giil, who was formerly a member of the Brick- 
makers’ Union, but left it a few days ago, wished recently to 
open a yard for himself, and sought to rejoin the union. He was 
told that he must remain a member of the union for two years 
before he could work on his own account. To a second applica- 
tion of Gill a similar answer was returned, but he nevertheless 
opened a yard and went on working. On Tuesday night, when 
he and his men left the yard, about 40,000 bricks were in process 
of drying. Yesterday morning it was discovered that: 18,000 of 
them had been walked upon, and thus entirely destroyed. 

THE strike in the nut and bolt trade at Smethwick continues. 
It appears that some time ago a man named Lane was in the 
employment of the Patent Nut and Bolt Company at Smethwick, 
as a blacksmith, but having no further need of him in that capa- 
city, the manager gave him a job as an “ oliver man.” He was 
subsequently admitted into the Nut and Bolt Makers’ Protection 
Society. In the course of a week or two, however, the society 
men became dissatisfied with him because, being only a learner of 
the trade, 124 per cent. was deducted from his wages. They de- 
manded that he should be dismissed ; but this the manager re- 
fused to do, and the result was that something like 159 in the 
employ of the company threw down their tools and went out on 
strike. The men allege that the manager wanted to reduce the 
wages of all the men by 124 per cent.; but this, on the other 
hand, the manager denies. Attempts have been made to com- 
promise the matter ; but these have failed. 


A VERY interesting experiment was made on the 11th inst., by 
Mr. D. D. Williamson, of New York, in the application of his 
Thomson road steamers to the towing of heavily loaded bOats on 
the Erie Canal. The result of the trial proved that the road 
steamer is perfectly able to run along on the present tow-path and 
draw three of the largest canal-boats fully loaded at the rate of 
three miles per hour, at which speed no detrimental effect was 
produced by the ** wash” on the ae Several attempts were 
made to increase the s but the resistance became so great that 
the towing lines (which were much stronger than those ordinarily 
used) were snapped like strings. After six attempts the speed 
had to be reduced to three miles per hour, Great surprise was 
expressed by the engineers present that the side draught had noeffect 
upon the road steamer, as it was expected the strain would compel 
the engine to travel diagonally, instead of which it ran exactly 
parallel with the canal. 

AN issue has been announced of 3000 mortgage debentures of 
£100 each of the Mineral Hill Silver Mines Company (Limited), in 
the State of Nevada. These mines, the effective working of which 
commenced only in November last, have been purchased for 
£480,000, half in cash and half in shares, and are described as 
having yielded up to the present time in large quantities an aver- 
age of nearly £40 per ton. A special report from Messrs. John 
Taylor and Sons, who may be regarded as the most experienced 
mining firm in London, and of whose desire to be careful and 
accurate no doubt can be entertained, states as the result of 
personal inspection their conviction of the value of the property, 
and that it constitutes one of the richest groups of silver mines 
they have ever known, It seems vain, therefore, to question the 
legitimate nature of the speculation, and on the sole point 
apparently open for criticism, namely, the payment of £240,000 in 
money ; the prospectus furnishes also on the authority of Messrs, 
Taylor a fair explanation—and the only one that should as a 
general rule be accepted in such cases—to the effect that this sum 
represents the simple value of the piles of ore awaiting treatment 
at the mill, and of the ore opened to ggew and ready for extrac- 
tion, 
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WILCKES 


Every one who has to do 
with marine engineering knows 
that the present or fixed safety 
valve has many defects. When 
the vessel is rolling or pitching, 
or has a list, the weight with 
which the valve originally is 
loaded does not act at mght 
angles, therefore not with its 
full pressure upon the valve ; 
the consequence is that under 
these circumstances steam has 
to be kept sufficiently low or 
else it escapes out of the waste 
“—. ht 

ig a great weight upon 
the valve, which weight is 
thrown about with the motion 
of the ship, no doubt inter- 
feres very much with the good 
fit and good working of the 
valve. 

The spring safety valve has 
alzo many disadyantages when 
used on board ship, and it is to 
afford some remedy for these 
drawbacks that the present 
valve is introduced. 

By a glance at the engravings 
it will be perceived that by the 
pendulum safety valve the 
weight acts always at right 
angles upon the valve, no matter 
how the vessel might pitch, 
roll, or has a list. The valve 
with its weight hangs verti- 
cally, no matter about the 
motion of the vessel. By Figs. 
1, 2, and 3 only the pitching or 
the roll motion of the vessel is 
considered. The bar A com- 
bines valve and weight, and 
hangs with its two trunnions in 
two brackets, which brackets 
are fixed, say, on the top of the 

iler. The steam from the 
boiler enters the trunnion by 
the pipe B, and after passing 
through the valve escapes out 
by waste steam pipe D. If the 
roll motion be considered, the 
axis through trunnions has to 
be placed parallel with keel, or 
fore and aft, and when the 
pitch motion is considered this 
axis must be thwart ship. Fi 
4, 5, and 6 represent a pendulum 
safety valve which counteracts 
the bad effect on the roll and 


age 3 motion of the vessel. 
he frame i jies with its two 
trunnions in two brackets. The 
box containing the valve is so 
placed in the frame that the 
exit of trunnions of the box 
cross the ends of the trunnions 
of the frame F. The steam 
from the boiler enters the first 
trunnion of the frame, and 
thence the trunnion of the box. 
In this case the whole arrange- 
ment is placed under a casing, 
from which the steam escapes 
into the waste steam pipe. 

The pendulum safety valve 
can be made in many different 
forms, and when it is desired the 
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AND ESPLEN’S PENDULUM SAFETY 


VALVE. 


them. Thisis the Zimes’ history 
of the scheme. The idea of 
utilising convict labour in con- 
nection with works at the dock- 
yards was conceived in a hazy 
way about fifteen years ago. 
Some works were found neces- 
sary at Chatham in 1855, when 
it was proposed to build a new 
basin with two docks, and to 
execute the work by means of 
convict labour ; and, in addi- 
tion to this, it was proposed to 
carry out some other works, in 
the shape of a sea wall, a new 
mast-house, and a mast-slip. 
The whole cost of these works 
was estimated at 60,000. 
That this work was not sup- 
posed to be important, and was 
undertaken with a very loose 
idea of its importance, is evi- 
dent from the fact that con- 
vict labour was employed 
exclusively upon it, and 
that, although the House of 
Commons voted sums of money 
every year for it, the expendi- 
ture vy the end of the year 
1858 hardly exceeded £10,000. 
In the next two or three years, 
when more mee gee was made, 
it was perceived that the works 
at Chatham were of great im- 
portance, and that their vigor- 
ous prosecution was worth con- 
sideration. In the first place, 
not only were steam frigates of 
an unusually large size being 
built, but a new class of vessels 
altogether, in the shape of iron- 
clads, was found indispensable 
to the navy; and in the second 
place, it was found that our 
dockyard accommodation was 
very poor, and that, if the 
Government wished to retain 
in its own hands, to any extent, 
the means of building and re- 
pairing ships of war for the 
royal navy, it was absolutely 

y to p dockyards 
of much larger dimensions than 
then existed. 

Fortunately, at Chatham the 
means of carrying out this idea 
were ready to hand. It was 
not necessary to survey the 
coast for new dockyards, or to 
consider the propriety of buy- 
ing up any private yards; for 
adjoining Chatham Dockyard, 
and only separated from it by 
alittle creek, was a large marsh 
called St. Mary’s Island, which 
was then sounestonny useless, 
and not costly to acquire. So 
it was determined to add this 
marsh, which was generally 
under water, to the existing 
dockyard, and very vigorov« 
steps were taken by the Admi- 
ralty to carry out this inten- 
tion. Ata cost of £80 an acre, 
150 acres were purchased and 
rapidly reclaimed; and designs 
were immediately prepared for 





weight may act through a lever extending the dockyard on this 
upon the valve. site upon a grand scale, Con- 
ae = vict work by itself was found to 





THE CHATHAM DOCK- 
YARD EXTENSION. 


We have from time to time 
alluded to the works for the 
extension of the dock accom- 
modation at Chatham, and in 
our numbers for July 15th and 
September 9th, 1870, we pub- 
lished a map of the scheme 
and illustrated details of the 
graving dock construction. We 
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be useless; for, while it was 
easily available for work of no 
importance, either’in regard to 
time or to class, it could not be 
relied upon in such delicate 
and difficult work as laying the 
foundation of a sea wall, cr 
converting a swamp into a diy 
dock. For instance, the work 
of laying the foundations had 
to be executed at low tide, and 
could not be proceeded with at 








any other time; and as convicts 
were compelled necessarily to conform to certain rules, it was 
impossible for them, as a rule, to work through a whole low tide. 
Then, again, much of the work was of a character requiring 
great skill and promptitude, which convicts do not 


republish here the little map, 

which will suffice to give an idea of the position and arrangement 
of the docks, the completed portions of which were formally 
opened on Wednesday, in the presence of the First Lord of the 
Admiralty and other distinguished personages. 


has occurred for a long time. Our eyes have been kept so intent 
for years upon the progress made in the construction of ironclads 
and the state of naval armaments that very little attention has 
been given to the state of our dockyards,“or the means we 





The basin and ducks opened on Wednesday 
are the largest and finest in the world. This, 
the first or repairing basin, opposite to Upnor 
Castle, has an area of twenty-one acres. On 
the opening day, before full tide, there was a 
depth of water at the entrance of 30ft.; in the 
basin there was a depth of 33ft. From the 
granite coping of the dock to the area is 39ft. 
‘Lhe basin is 1320ft. long by nearly 700ft. wide. 
The dimensions of the two completed docks are 
520ft. over all in length; the width at the 
coping 110ft.; the two docks now in course of 
construction will be of the same length, but 2ft. 
wider ; they will be completed in two years. 
All these docks are on the same side of the 
basin. There will be facilities for repairing 
vessels in all four docks at once, if required. 
The portion of the works now brought into use 
have been constructed under contract by Mr. 
Gabrielli, and he is now actively at work on 
Nos. 3 and 4 Docks. 

The second, or Factory Basin, now being 
actively pushed forward, has an area of twenty 
acres; it is being constructed by the Govern- 
ment, convict labour being largely employed 
upon it. It is expected to ‘. completed early 
next year. The third, or Fitting Basin, will be 
thirty-three acres in extent; it will be some 
years before it is completed, much of the site 
has to be reclaimed from the river. The fac- 
tories have also to be erected, and a large 
amount of work of various kinds to be done 
before this immense dockyard is completed ; but 
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So the original scheme was revised, added to, 
and incorporated with an altogether new plan, 
in 1862, This provided not only for the new 
repairing basin and its four docks, but 
for two other larger basins with accom- 
panying docks, one for factory purposes 
where engine and machine work would 
be conducted, and the other = r 1. 
out” purposes, or preparin ips, whic 
had rt recently launched, for sea. Since 
1862 these works, which form the Chat- 
ham ‘‘ Extension” works, have been in pro- 
gress, and the first, or “* repairing” basin, is 
now complete ; but the second, or “‘factory” 
basin, is not in a very forward state ; while the 
last, or ‘* fitting-out ” basin, is decidedly in a 
backward condition. The total estimate for 
these works, which commenced in 1855 with 
the modest suggestion of £160,000, reached 
nearly £950,000 in 1862, was revised in 1865, in 
consequence of the necessity of adopting con- 
tract work to a larger extent, and estimated at 
£1,250,000, and was in by £450,000 two 
years ago, and thus raised to the sum of 


£1,700, 

It is intended to + the three basins 
with one another, so that vessels can pass from 
one to the other without difficulty. Large 
factories are also to be constructed, with every 
class of workshop and every appliance n 
for the repair and construction of all kinds of 
vessels, When completed, a fleet may find 
refuge in these docks, and no vessel will be 





excluded, from the largest ironclad we possess to the smallest 
gunboat. As it is, the instalment which is now given to us is of 
no ordinary value. The work reflects the highest credit upon 
Colonel Clarke and the contractors, Messrs. Gabrielli. 


the portion now brought into use must prove very advantageous 
to the navy. 

The opening of oneof the new basins at Chatham Dockyard is 
one of the most important events connected with the navy which 


have of docking our fleet when necessary. Now, however, that a 
portion of these works is really complete, it will not be difticult 
to appreciate their vast importance to the navy, and it may be 
interesting to give our readers some definite information about 
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THE DOTTED LINES REPRESENT POSITION OF LEVER 
FOR MIS-PICK 


WE illustrate a Scotch carpet loom, exhibited by Mr. Robert 
Hall, of Bury, near Manchester. It is arranged on the drop-box 
principle, with four shuttle-boxes on each side of the lay, actuated 
by tappet chains, The novelty in this loom is the method of 
working the “‘ pick-and-pick ” motion from the action of the swells 
at the back of the shuttle-boxes, The pick is effected by a pro- 
jection on a fly-wheel, attached to the crank shaft at each side of 
the loom, acting upon a movable finger on the picking shaft. When 
the shuttle is in the box the swell acts upon a lever, so as to bring 
an arm in such a position that it will, asthe lay goes back, catch a 
pin on a lever connected to the movable finger on the picking 
shaft, so as to bring it within range of the projection on the fly- 
wheel on that side of the loom. When the shuttle is not in the 
box the arm misses the pin, and, by means of a spring attached to 
the lever, the finger on the picking shaft is kept out of range of 
the projection on the fly-wheel. 














HALL’S CARPET LOOM. 
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SINNETTE’S DOUBLE-ACTING SEA-COCKS, FOR SHIPS’ PUMPS, &c. 


WE illustrate in the annexed 
engraving an ingenious form of 
sea-cock invented by Mr. J. L. 
Sinnette, Assoc. I.N.A., Pem- 
broke Yard. The engravings show 
acock one-third full size, suitable 
for a 9in, pump, with a suction 
pipe of about 4in. bore. A is the 
valve in screw-down position ; B 
in a position to supply with the 
strainer D in place to prevent 
sea-weed, &c., entering to damage 
the pump ; C in a position to dis- 
charge with the strainer D re- 
moved, so that the tow, &c., 
discharged with the water from a 
ship’s bilge can pass freely out 
without choking the strainer ; D 
is the cylindrical strainer con- 
nected to the spindle of the valve; 
E is the suction and discharge 
pipe. Advantages claimed for the 
valve are great economy of cost 
and space, for the same pipe and 
valve can perform the work of 
supplying from and of discharg- 
ing to the sea, thereby rendering 
the present arrangements for dis- 
charging unnecessary, thus effect- 
ing a saving of about £250 in 
large ships ; inasmuch as by the 
existing systems in the royal 
navy, in discharging above water 
from the pumps to sea, pipes of 
copper with suitable gun-metal 
stop-cocks are required, the whole 
of which by this arrangement can 
be dispensed with. It would 
also avoid the inconvenience of 
the discharged water being blown 
into the ports or boats in bad 
weather, Again, in ironclad ships 
it would obviate the necessity of perforating the armour to ass 
the disc’ pipes. To discharge under water from the pumps, 
discharge of copper with suitable stop-cocks of gun-metal, 
together with valves to the sea, and the necessary gearing, stuffing- 
boxes, indicators, &c., must be fitted, the whole of which can also 
pe dispensed with by using the proposed valves, as well as all the 
holes at present in the bottom and sides of ships for discharging 
purposes, Since the pump cannot be used as a suction from the 
sea and a discharge from the bilge at the same time, it is proposed 
by this arrangement that the same gear that would ion the 
suction from sea in the event of fire, and to wash decks, &c., 
should also, when required, form the discharge to the sea, when 
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, pumping out ships either of leakage or water, ballast, &c.; thus 
sans Ge pump to be rigged with the lower box on the tail 
pipe of the pump and the necessary screw caps on the rising main, 
it is only n when it is desired to free the ship of water to 
open the prmmone if any, on the suction-pipe leading into the 
compartment containing the water to join the lower box to the 
same pipe in the deck plate, then bend on the dale hose to the 
nipple of the pump and pipe in the deck ang leading to the sea, 
open the sea-cock, the water can then discharged, and the 
Gechy bn, Sao cxpmapeanat anrah pocnent Uhted to her binjenig® 
’ arrangement as at present fi to her Majesty's 

ships would not be interfered with. 





| 


| Commissioners for the remaining nine 


THE MipLanp Wacon Company.—A very important arrange- 
ment has just been made by the Midland Wagon Company for the 
removal and extension of their works, At present the premises 
are situated in Lauder-street, Birmingham, and intersect very 
awkwardly the goods station of the Midland Railway. An 
arrangement has Tos made whereby the Railway Company gives 
the Wagon Company a piece of freehold land a little nearer 
Saltley, with railway and canal frontage, double the area of the 
present site. A sum of money equivalent to the cost of re-erecting 
the workshops and buildings is also given, and, of course, the 
whole of the machinery, materials, and plant, are to be removed. 
The arrangement seems to be mutually admired. The Wagon 
Company acquire a much needed extension of space and the 

Railway Company get rid of the intrusion on their goods station. 

Tue INTERNATIONAL EXHIBITION FOR 1872.—The Mayor of 
Birmingham has received a communication from the secretary of 
the Annual International Exhibition farnishing the scheme of the 
i ears of that show. It is 


| made known that jewellery, i.¢., articles worn as personal orna- 








| 
| the larger is the intellectual development, and he referre 


ments made of precious metals, precious stones, or their imita- 
tions, &c., will form one of the subjects of next year’s exhibition. 
Because the Commissioners desire to make this branch of industry 
complete and extensive, the advice and assistance of Birmingham 
is solicited. The Commissioners mention a public meeting, but 
suggest that before such a ting the arrang ts of the exhi- 
tion building should be inspected by the master jewellers of 
Birmingham. For that inspection the Commissioners are prepared 
to forward season tickets to Birmingham upon receiving an inti- 
mation from his worship naming the gentlemen who are desirous 
of making the inspection. 

Sratrsticat Socrery.—On Tuesday, 20th June, at a meeting of 
this society, Mr. William Newmarch, F.R.S., president, in the 
chair, Mr. Hyde Clarke read a paper on the transmissibility of 
intellectual qualities in England. As one kind of test of intel- 
lectual exertion, he took the statistics of the writers of books in 
the ‘“* Bi hia,” of 2000 authors 750 were born in country dis- 
tricts, and 1250 in town districts, Examining the towns and the 
distribution in them, 333 were allotted to London, 73 to Edin- 
burgh, and 53 to Dublin. The numbers in the tables be- 
yond these were found in cath and collegiate cities. The 
deductions he drew were that intellectual activity is distributed 
unequally, but that it is more among the town or more highly 
educated population than among the rural population. He 
pointed out that the larger the concentrated educated po — 

to the 
like examples of Greece, Rome, and modern Europe, where the 
same law is to be traced. The great modern centres of industry 
in England occupy a low relative position in the list, and are 
scarcely to be noticed, but they are now beginning to contribute. 
He affirmed that the literary class was produced from the edu- 
cated class, and not from the illiterate classes, While no educa- 
tional effort will produce men of great genius, he inferred that 
literary attainments are in relation to literary culture or the 
culture of the educated classes, and that by extending education 
to other classes of the lation the intellectual capacity of the 
community will be e and propagated within certain limits. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


USELESS INJURY TO ONE OF THE GREAT 36IN, MORTARS AT 
WOOLWICH. 

Srr,—I shall be glad if you will afford me some space for the 
publication of the following documents and correspondence rela- 
tive to the destruction of the 36-in. mortar at Woolwich. 

At p. 83 of vol. vi., for April, 1869, of the “ Proceedings of the 
a Artillery Institution,” Woolwich, the following account is 
to be found amongst other “‘ short notes on professional subjects.” 
As those proceedings are not obtainable except by members, I 
transcribe the entire. 

MALLET’S 361y. MORTAR. 

In October last it was found that the wooden bed and platform of the 
Mallet mortar mounted in the marshes at Woolwich was in so decayed a 
condition that fears were cntertained-lest the mortar should fall. 

As it would have entailed considerable expense to dismount the mor- 
tar, and then to remount it on a new bed and platform, it was decided to 
destroy the decayed bed by means of a small charge of gun-cotton, and 
thus allow the mortar to subside on to the ground. 

This operation was successfully carried out by Mr. Abel, chemist to the 
War Department, af a cost of 12s. 10d., and the following report of the ex- 
periment may probably interest some of the members of the R.A.1. 

The weight of the mortar is 42 tons. 

The bed, which was of elm, was very rotten throughout, and therefore 
in the condition most unfavourable to the full exercise of the action of 
gun-cotton. Five holes 1-5in. in diameter were bored at a somewhat 
ebtuse angle into the front face of the bed; the centre one was 2{t. deep, 
and the four others 1Sin. - 

Two lateral horizontal holes were also bored into each side of the bed 
at a little distance beneath the trunnions; the diameter of these holes 
was also 1'5in. and 2ft. 6in. deep. 

The central (2ft.) hole in the front face was charged with compressed 
gun-cotton pellets, 1°25in. indiameter, weighing 65oz., and filling a length 
of about 9in. of the hole. The other fuur holes in this face were each 
charged with 4oz. of gun-cotton pellets. The lateral holes received each 
a charge of Soz. The total quantity of gun-cotton in the nine heles 
amounted therefore to 2 1b. 650z. Electric detonating fuzes were plated 
upon the upper enda of the charges, and the holes were loosely plugged 
into wood borings to keep the fuzes in position. 

The nine charges were then exploded simultaneously, whereupon the 
mortar swayed forwards and appeared about to fall, but although the en- 
tire rear part of the bed was at once permanently raised from the ground 
by the great preponderance in front, the mortar came to rest.almost 
directly and remained firmly standing. 

The front face of the mortar bei had been to a great extent blown 
away, and the wood composing it and the portion of the bed beneath the 
trunnion block was completely disintegrated, but the enormous mass of 
metal resting upon this point caused the trunnion block to sink into and 
become firmly imbedded in the broken up wood before the retaining 
power of the rear fastening was overcome by the tilting forwards of the 
mortar, The latter seemed, therefore, to remain almost as firmly fixed 
as it originally was, but it appeared as if the equilibrium of the mass 
were in a great measure maintained by the near connection of the mortar 
with the bed, through the agency of the keep screw and bolt above de- 
scribed. It consequently was considered possible that, if this bolt could 
be broken, the relief of the mortar from its rear fastening might cause it 
to fallover. A disc of compressed gun cotton, quite freely exposed, 
. weighing 1 1b., with an electric detonating fuze attached, was, therefore, 
tied to the lower side of the iron joint which connected the keep screw 
with the bolt. Its explosion, which was attended by a report like that 
produced by a heavy gun, snapped the iron joint in two, and also broke 
the wrought iron bolt just where it entered the bed, so that it fell away 
from its fastening at the base of the bed. The mortar again moved for- 
wards slightly, and the rear end of the bed was lifted still further, but 
the mass continued standing. 

It was new evident that the mortar was prevented from falling by 
the very firm manner in which its trunnion block had become imbedded 
in the soft self-padding debris of rotten wood, which was greatly aided, 
in the support it afforded, by the bolts on either side of cach trunnion, 
which passed through the entire depth (3ft.) of the bed at that part, and 
were nutted against iron plates let into its base. One trunnion had sunk 
considerably deeper into the wood than the other, and advantage was 
taken of cavities produced by the first explosion in that side of the bed, 
close to the bolts described, to place a disc of gun-cotton, weighing 1 Ib., 
immediately under each side of this trunnion and close to each bolt. It 
was hoped that the simultaneous explosion of these two discs would lift 
the trunnion, and also destroy the support afforded by the bolts, either 
by snapping or drawing them. At thesame time, with the view of aiding 
the effect of this explosion by sithultaneously bringing an impetus to 
bear upon the rear portion of the mass, allb. disc of gun-cotton was 
inserted between the breech of the mortar and the cavity in the bed 
originally intended to receive it, but from which it had parted by the 
forward tilting of the mortar. The result of the simultaneous explosion 
of these three charges showed that a correct estimate had been formed 
of their effect. The mortar swayed for an instant or two and then fell 
slowly forward upon its muzzle. 

The great feature of novelty connected with this operation was the 
accomplishment of great mechanical work by perfectly unconfined gun- 
cotton, the force of which was instantaneously developed through the 
agency of a small initiative detonation. 

The total amount of gun-cotton used in the operation was 71b. 6}0z., 
the cost of which, at the present retail price, was 12s. 10d. There is 
little doubt that the 1lb. charge of gun-cotton expended upon the 
fracture of the rear bolt might have been saved, if, after the first explo- 
sion, recourse had been at once had to the plan of relieving the trunnions, 
and at the same time of applying a lifting force to the rear of the mass. 

The great feature of novelty in this operation is said to be that great 
mechanical work was accomplished by gun-cotton ignited by detonation. 
I beg to deny that there was any novelty whatever in this. Such facts 
were all old and stale ; and more than once, upon a vastly larger, if not 
— wasteful scale, and in Mr. Abel’s presence at Chatham and else- 
where, 

It seems to me that the great feature of the operation is its thorough 
ill success ; twelve blasting shots fired to try and destroy a few cubic feet 
of rotton elm, and yet the work not done. The economy seems over- 
rated too far. 

It is first stated that ‘‘the operation was carried out at a cost 
of 12s. 10d., but that in the end turns out to be only the cost of 
the gun-cotton.” The boring of the auger holes alone must have 
cost five times as much, to say nothing of all ether “‘ incidentals ” 
up to the last of the explosions. 

[No. 1.] 
Offices, 7, Westminster Chambers, Victoria-street, S.W. 
2nd August, 1870. 
The Right Honourable Edward Cardwell, Secretary of State for,War, 
War-Office, London, 








Sir, 

I beg respectfully to call your full attention to the following facts in 
the expectation that you will see fit to order a searching examination 
into the circumstances, and take some steps to remedy what, as it now 
stands, is a national discredit. 

In the course of last year I learned ‘first through the papers and then 
from the pages of the proceedings for April, 1869, p. 83, &c., of the Royal 
Artillery Institution, Woolwich, of which I am an honorary member, 
that one of the great 36in. mortars, made from my designs during the 
Crimean war, viz., that which stood on the range at Plumstead, had n 
blown up in order to remove it from its ; 

I find it stated in the above that ‘In October last (1868) it was found 
that the wooden bed and platform of the Mallet mortar was in so decayed 
a condition that fears were entertained lest the mortar should fall.” 

As it would have entailed considerable expense to dismount the 
mortar and then to remount it on a new bed and platform, it was decided 
to destroy the decayed bed by means of a small charge of gun-cotton. 
So that fears being entertained that the mortar might fall, it was, by a 
curious train of reasoning, decided to throw it to the ground. This 
operation was most successfully carried out by Mr. Abel, chemist to the 
War Department, at a cost of 12s. 10d., for gun-cotton alone, without 
wages, [ presume. 

I need not detain you by recapitulating further the stene of this, no 
doubt to those engaged very amusing, operation, which, if I am rightly 
informed, was originated and carried out by the Works Department of 
the Royal Engineers at Woolwich Arsenal, under whose orders, I presume, 
Mr. Abel acted. 

The facts, however, are these :—A sum of much less than £20 (in civ 
engineers’ hands, at least) would have sufficed to rig up sheer legs and to 
lift the mortar off its partially decayed bed, had even that been necessary, 
und deposit it clear both of bel and platform, and without injury to 
anything, rcady either to so remain or for remounting at any future time 
upon anew bed. 

This is what common sense should have directed, What has been done 
is to soy one os ge of pened anys Be 2 4 the mortars and to om 

etely destroy nearly evory portion of the heavy metallic mounting o! 
the timber bed, so that that is now quite unserviceable for another or 

The safety of the mortar itself has boon seriously risked 


ifew bed. 
its fad, and though, thanks to its strength, # presents no injury to the 








eye, I will not undertake to say it is uninjured. And yet the pro- 
fessed object has not been attained, for the mortar still lies upon the 
debris of its bed, and that upon the decayed timber platform, which has 
been partially burnt, I my pe by careless extinction after explosion, so 
that after all the removal of either is still impracticable without the use 
of the sheer legs, which ought to have been’put up in the first instance ; 
and to have effected the whole that has been done, and without injuring 
the bed mounting, neither explosions nor even sheer legs were required, 
all that was nece: for the overthrow of the mortar off its bed being 
to have taken off the trunnion caps, removed the rear holding screw, and 
then driven home the two large elevating coin wedges, when the mortar 
would have fallen forward at less risk than it has been exposed to. 

The net result of this ‘“‘successful operation” at the small “ cost of 
12s. 10d.,” has been to destroy serviceable ironwork which cost not less 
than £100, andtoprobably damage the mortar which, with its fellow, cost 
the nation about £14,000, and yet xot to effect the alleged object of this 
absurd proceeding, the real motives for which I will not venture to 
speculate upon. 

Amore unparallelled case ef wanton waste and destruction has never 
come to my knowledge—one wholly inexcusable, because utterly useless, 
even as cliciting anything not before well known as to the explosive 
effects of gun-cctton. 

I should have made this communication much carlier, but until I had 
satisfied myself of the facts by personal inspection, which I was but re- 
cently able to make, I hesitated to address you, Sir, on a subject on 
which I feel obliged to express myself respectfully but without cir- 
cumlocution. 

The second of these 36in. mortars (at the river front of the stores at the 
Arsenal) has its bed also decayed. I venture to ask you, Sir, to interdict 
a repetition with it of the above or other like summary proceedings. 

The serviceable importance of these great mortars is now perfectly 
well understood and recognised*by the most competent officers in the 
artillery, as well as by engineers quite as competent to form a judgment. 
A time may be drawing near when their powers may have to be proved 
against an enemy, and even their number multiplied in the gun factories; 
it is certainly not the time for wantonly destroying them. 

In view of these incontrovertible facts I have the honour to address 
you in the hope that you may see fit to institute a searching examination 
into the facts of this case to prevent further destruction, and that you 
will also direct the restoration of the mortar already overthrown, which 
at present is a spectacle unworthy the military science of this or of any 
country.—I have the honour tobe, Sir, your most obedient servant, 

2nd August, 1870. (Sign Rosert MALtet, C.E. 

[No. 2]. 

No. 84., M. 1349. War Office, 19th August, 1870. 

Sir, 

I am directed by the Surveyor-General of the Ordnance to acknow- 
ledge the receipt of your letter of the 2nd instant, on the subject of the 
destruction in March, 1869, by means of gun cotton, of the decayed bed 
of the 36in. mortar in the range at Plumstead.—I am, Sir, your obedient 
servant, J.M. Apte, Brigadier General, Direetor of Artillery. 

R. Mallet, Esq., C.E., 7, Westminster-chambers, 

Victoria-street, 8.W. 


The signature is believed to be as above, but in the original the 
writing is illegible. 
[No. 3]. 
Offices, 7, Westminster-chambers, Victoria-street, 8. W. 
27th January, 1871. 
The Right Hon. E. Cardwell, Secretary of State for War, 
War Office, London. 


Sir, 

On the 2nd August last I had the honour of addressing you a letter 
on the subject of the 36in. mortar blown from its decayed in March, 
1869, by gun cotton in the range at Plumstead, where the mortar and 
bed, &c., I believe, still remain as at the moment after explosion. 

My letter referred to facts of so extraordinary ach ter as to d d 
explanation, and my own connection with those 36in. mortars appears to 
me to justify my supposition that I was entitled to such explanation as 
the authorities may be able to give in justification of what I have not too 
strongly described as an “unparalleled case of wanton waste and de- 
struction.” 

On the 19th of August last I received, however, by direction of the 
Surveyor-General of Ordnance (No, $1, M. 1849) a mere acknowledgment 
of the receipt of my letter of 2nd August, above referred to. 

I have, therefore, now to request te be informed, prior to the approach- 
ing meeting of Parliament, whether you are prepared to favour me with 
any adequats explanation of the facts as referred to by my letter of 2nd 
August last, and, if so, that I may receive such explanation at the earliest 
moment.—I have the honour to be, Sir, yours most obediently, 

Roper MALLET, 








To this no reply has been given me—the most prudent course 
no doubt. 

From inquiries made for me I have reason to believe the fol- 
lowing facts to be authentic:—About October, 1868, the superin- 
tendent of the carriage department represented that the elm bed 
of the 36in. mortar, mounted in Plumstead Marshes was de- 
cayed and unsafe, and he recommended dismounting the mortar— 
the only sensible course, supposing it necessary to have done any- 
thing at all. This was negatived by the Ordnance Select Com- 
mittee on coming before the president, and propping-up suggested. 

In the same month, however, the then inspector of works at the 
Arsenal (some engineer officer) proposed—but through neither the 
Ordnance Select Committee nor the Director of Ordnance—to 
blow up the decayed bed by gun-cotton. Who were joined in 
council with this officer—who seems to have passed outside his 
proper functions, and whose bump of destructiveness so much ex- 
ceeded his professional knowledge and intelligence—I have not 
learned. Early in December, however, this wise proposal was 
brought before Oolonel Milward (in General Lefroy’s absence from 
the Ordnance Select Committee), and this officer, who I believe to 
have been absolutely ignorant of everything about those 36in. 
mortars except possibly their existence, seems to have unhesi- 
tatingly given it the sanction of his signature. This was 
brought before Sir H. Storks within three days, and by his 
signature finally ordered, he knowing, —— just as little 
about what it was intended to blow up and why; or, perhaps, 
(according to routine) signing that, as a matter of course, which 
had already been signed by Colonel Milward. The field was now 
clear, and within a short time the series of explosions took place, 
which pleted this episode of absurdity and extravagant waste- 
fulness. 

I shall not speculate upon its moving Jmotives; some who 
ought to know attribute the issue to pure ignorance on the part 
of all who were responsible, and to a rash and schoolboy desire to 
have a sensational experiment without any consideration of con- 
sequences. It may be so, yet these schoolboys showed a very 
adult cunning in steering their proceedings through such a course 
as should keep them out of sight of the legitimate authorities, 
who could and would have traversed them. 

All this time General Lefroy (whose recently-published 
memoir, “The story of the 36-in. mortars of 1855-58,” in 
the ‘Proceedings of the Royal Artillery Institution,” proves 
his intimate knowledge of the history, and of all that relates to 
those great mortars) was Director-General of Artillery, and Presi- 
dent of the Ordnance Select Committee, and subsequently Com- 
mandant of the Arsenal. He was, therefore, in every way the 
supreme officer, who had the right to have been consulted as to 
this intended blowing up. He was the final authority as regarded 
everything experimental in the Arsenal. and without whose express 
sanction no experimental apparatus should have been destroyed. 
Will it seem credible that, nevertheless, he was kept in profound 
ignorance of the whole affiir until a considerable time after the 
destruction had been completed? Can anything more forcibly 
illustrate the chaotic state of our military administration than 
that such a thing was dared and was possible? Amidst the waste- 
fulness of a'l sorts and on all sides in Government departments, 
this small affair is, no doubt, but **a straw in the wind,” but it is 
a characteristic one, beth of chaos and of waste. 

I shall not waste ink here by enlarging upon tbe military and 
naval value of these great mortars and shells, That has been 
done elsewhere, and their power as weapons of attack have been 
endorsed by many of the most competent artiilerists of the world, 
including General Todleben, who upon occasion of his visit some 
years since, expressed himself as more struck with those mortars and 
shells than witn anything else he had seen at Woolwich. It has been 
truly said that ‘they have delivered into our hands the key of 
every maritime fortress in Europe;” and in the memoir of General 
Lefroy above referred to that distinguished officer writes (p. 225), 
” Had these mortars been completed before the close of the Rus- 











sian war, and Lord Palmerston’s intention been carried out of 
sending one to the Baltic and the other to the Black Sea, it 
would have been perceived that a new power had entered the 
oT arena.” Those who so prolonged the siege of Sebastopol 
6 no resources that could have prevented all the defences on 
the south side from being devastated by a succession of such 
mines sprung within them, or those on the north side sharing 
the like fate.” *‘The casemates of Cronstadt—like everything 
else of masonry, probably, that the hand of man has put together 
since the Pyramids—must have crumbled under such irresistible 
bolts.” But I am told that the defence or excuse for this ano- 
malous and absurd proceeding is that, in — of fact, these 
mortars are not ‘‘ serviceable”—a flexible and convenient official 
phrase that may mean anything or nothing. 

Of the two mortars in the Arsenal, one has never been fired and 
is perfect, save its decayed elm-bed. The other has been fired 
nearly a score of rounds, throwing shells of a ton and a-quarter 
weight, and capable of containing bursting charges of above 
480 lb. of powder, to ranges up to nearly 2800 and, save 
its decayed bed, had nothing the matter with it (except a broken 
bolt for which a duplicate provided by the original contract 
is in store) previous to the recent act of wanton destruction. It 
cannot be affirmed then that either of those mortars has been 
proved unserviceable if that means incapable of throwing an in- 
definite number of shells, 

Now my complaint is this: My recommendation originally and 
officially given, after the close of the Russian war, had rendered 
void the original purport of the mortar, and acted onin part by 
Lord Panmure, was to extract the largest possible returns for 
the money expended upon these powerful and novel weapons, by 
obtaining experimentally the greatest amount of gunnery in- 
formation they were capable of affording. With this view I proposed 
(and every well-informed artillery officer of the time coincided 
in my view) that both the mortars should be fired with increasing 
charges, until if possible they were burst. That what are called 
the *gunuery elements,’ i.¢., the range in relation to charge and 
to elevation, trajectory, deviation, &c., of these great shells 
as thrown by them should thus be obtained, and that some live 
shells should | be fired—to prove that their enormous penetration and 
and the magnitude of their craters, which I calculated to be each 
16ft. in depth and 40ft. diameter, had not been overrated. Once 
fix these facts by experiment, and the most venerable incapacity 
would have toadmit their value. It has, however not been done; 
not a single live 36in. shell has ever been fired, nor even the 
crater shown, by exploding one at the bottom of a dry shaft or 
well, sunk to a depth equal to their penetration, which was at 
Plumstead from 20ft. to 30ft. In place of this course, which 
common sense should have dictated as that of genuine economy, 
spending a little more money in order to redeem the largest 
possible return in the shape of ballistic knowledge from the 
expenditure of about £14,000, which, in all, these mortars and 
shells are,believed to have cost. What has the nation now got 
for its money? Two mortars (one partly destroyed at the small 
cost of 12s. 10d.) andsome fifty or sixty shells, ornamenting all 
corners of the arsenal, and all steadily tending towards the heap 
of old iron to which official and professional ey seem 
anxious to send them. And yet these mortars and shells have 
latent within them powers, as weapons, that may prove of priceless 
value to us as a nation—who shall say within how short a time? 

Nothing is easier than the official eluding of awkward ques- 
tions in Parliament. Is there no independent member, how- 
ever, who, with the preceling facts before him, will have 
the energy and good sense to insist upon Government taking 
one or other of two courses with respect to these mortars and 
shells—viz., submit to decide on evidence, through a com- 
petent tribunal—not all military men—are they of the value 
I and others have affirmed of them, or are they useless and 
valueless? If the former, then carry out the experiments with them 
that shall convert opinions into proved facts. If the latter, then 
break them all up, and send their materials to the forge and foundry. 
But sanction no more absurd mischief, which, at the small cost of 
12s, 10d., has destroyed one hundred and fifty pounds’ worth of 
what it has not been denied, and what I challenge the authorities to 
officially deny, is valuable national property. Indeed, the mischief 
is not measurable in material damage, for as one fool makes many, 
so this ‘‘sensational experiment” of maltreatment is sure (and 
perhaps was designed) to make many who are incapable of think- 
ing for themselves conclude that the Palmerston mortars were but 
conceived and born in folly—a mistake from the beginning. ‘Time 
and the course of future events, probably when I shall have ceased 
to be a witness of them, will prove whether that be soor not. I 
hope that the truth will not be first forced upon us by some foreign 
enemy, in place of evolved for ourselves, and laid up in the armoury 
of our national power for attack or for defence. 

Rost. MAutet, F.R.S., M.I.C.E. 





THE PUBLIC PULICY OF A PATENT LAW, 
[No. IV.] 

Srr,—There was in my letter of last week a palpable mistake 
which I think must have been a mere misprint. I appear to 
speak of the energies of inventors, without a patent law, lying 
“dormant and productive,” where of course I meant to say 
** dormant and unproductive.” 

I propose now to continue my examination of Sir William 
Armstrong’s arguments with a view of showing that, when duly 
limited by a reference to facts that ought to be taken into account, 
they are excellent; but when understood in an unlimited sense 
they are erroneous and misleading. 

Take, for example, a portion of the quotation noticed in my last 
letter, in which ‘‘ the wealth and greatness of the land” was said 
to be in a great measure dependent upon the talents and energies 
of the best class of working men being brought into action. Now 
there is one consideration that is all important in this argument. 
It makes all the difference whether by ‘‘ wealth” be meant 
wealth concentrated (acquired by a few previously wealthy in.livi- 
duals) or wealth distributed (so as to improve the positions of men 
in various grades of commercial industry). It is well known that 
thoughtful men in the present day look with considerable appre- 
hension on anything like a widening of the distance between the 
risen and the rising men in point of wealth, as involving political 
insecurity. It is doubtful whether the increase of wealth in this 
sense would correspondingly increase the greatness of the land. 
It might produce political and social disturbance in a degree 
calculated to more than neutralise the good results of wealth 
increased in this sense. ; 

The context of the quotation referred to undoubtedly seems to 
recognise the importance of wealth heing suitably distributed in 
proportion to its increase, but the question arises as to whether 
this admittedly desirable result is impeded or promoted by the 
working of a patent law? Sir William Armstrong, I suppose, 
would say it is impeded, while others of equal authority would 
say that it is promoted. 

It will, no doubt, be remembered by several of your readers 
that in the debate some time ago in the House of Commons on 
this subject, Mr. Mundella, the member for Sheffield, mentioned, 
I think, twenty instances within his own knowledge and expe- 
rience of working men having been raised, by association with 
himself and Mr. Morley, the member for Bristol, in the wurking 
of patents. This statement seemed to attract considerable atten- 
tion at the time, for I often heard it quoted, And it appeared to 
be generally regarded as forming a strung argument in favour of a 
tendency in a patent law to promote the distribution of wealth, 
as well as its increase, by apportioning the relative shares to 
labour and capital, and —— causing inventions of a practically 
—— and worked for the benefit of the 
pul 
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value until labour has been expended upon it; not even raw 
material is exempted from this rule. .... 
as we will, we always come to labour as the foundation 
of value.” All this may very well be regarded as an 
argument for the legal recognition of labour bestowed upon 
inventions in first acquiring the information that is necessary to 

int out the direction in which improvement is desirable, then 
orming it into the best practical shape, and finally bringing 
into public use the results of such matured improvement. Labour 
bestowed on mere perpetuation of existing modes of manufacture 


Analyse | 


would not be sufficient to keep abreast of public wants, and thisis — 


almost the only kind of labour that would be exercised in the ab- 
sence of a patent law so far as manufactures are concerned. The 
unseen yet real and costly labour of originating and perfecting 
new plans of action would be thus discouraged, and a great portion 
of the latent intellectual power of the country would fail to be 
utilised in the production of such changes in manufactures as 
would eventually be most useful to the public, if they did not 
hold out the promise of early profit to the producer. 

Thus, without extending my remarks further in this direction, 
I venture to think that many of your readers will agree with me 
in thinking that, when Sir William Armstrong’s arguments are 
limited by the considerations that really form part of the subjects 
to which he applies them, then there is much to admire in his 
mode of putting them. Also, that when put as absolute unlimited 
propositions they go beyond the truth, or rather they present a 
partial truth as representing a complete truth. I trust it will 
also be seen that, when rightly viewed, they leave the argument for 
the public policy of a patent law unimpaired. 

Witi1am Spence, Assoc, Inst. C.E. 
8, Quality-court, Chancery-lane, W.C. 
19th June, 1871. 





MESSRS, H. J. H. KING AND CO’S, ENGINE. 

S1k,—With reference to Mr. James Robertson’s letter in your 
issue of the 16th inst., we beg to state that we are acquainted with 
the specitication of his patent to which he refers. The simple en- 
gine introduced by us, and described in your issue of the 9th inst., 
is not described nor in any way covered or included in Mr. Robert- 
son’s specification. Any one interested in the matter can easily 
satisfy himself as to this by referring to the specification. 

We would have replied more fully, but do not consider the 
columns of THE ENGINEER a suitable place wherein to discuss the 
validity of patent rights. H. J. H. Kine anp Co, 

St. James’ Works, Kinning Park, Glasgow, 

20th June, 1871. 





ELASTIC WHEELS FOR TRACTION ENGINES. 

Srr,—The interest displayed by so many of your readers, as 
well as the importance of the subject, must be my apology for oc- 
cupying your valuable space in this week’s issue. 

I noticed in THE ENGINEER of the 2nd inst., I believe, a long 
letter—well, certainly long enough to have proved to the most 
sceptic the soundness of Mr. Kleberg’s views; but I fear for want 
of truth it failed. So much has been written upon this vexed 
question of adhesion in the rigid versus the elastic tire, that we 
may look to a speedy settlement, especially if we are to be en- 
lightened at the Royal Agricultural Show this year. 

Now, I suppose that less of theory and more of practice would 
convince gentlemen of Mr. Kleberg’s type of the fallaciousness of 
his style of reasoning. 

It would require, indeed, the pen of a ready and able writer to 
upset the laws relating to friction. Mr. Klebergis evidently versed 
in the knowledge of these laws, and it is a matter of astonishment 
that he should have allowed such specious arguments to have upset 
his equilibrium thereon. After all, he is not certain that he is 
eee patience and perseverance will bring him to the haven of 
truth. 


Asa person practically engaged in the manufacture of road en- 
gines, I may state simply my views : the cause why certain means 
produce certain results, and the principles which guide me, and, I 
suppose, everybody else in designing this class of engine. 

First, then, I accept the law relating to friction unreservedly, 
viz. : ‘‘ That friction is independent of the extent of the surfaces 
of contact so long as the normal pressure remains the same.” Upon 
this I build the superstructure, and I first of all examine what is 
the coefficient of friction of the material I am about to use. 

Secondly, upon what material this is to act. We know as 
a fact the amount of friction, all the data being given, where 
the materials possess the same hardness or nearly so, and we 
apportion the relative diameters and extent of bearing sur- 
face to give the best results in practice. The same thing 
occurs precisely in the traction engine; and, as a fact, I believe 
there is no more power of adhesion in the india-rubber than in the 
rigid tire, ——— the same amount of surface in contact with 
the ground, saving that which is due to the difference in their re- 
spective coefficients, 

Then, it may be asked, how can I explain the discrepancies that 
arises in the various trials, frequently, as faras we can judge, under 
the same circumstances? To this I say that if the data were the 
same in all cases the results would correspond. And again, why 
should we make wheels 2ft. wide, when 12in. gives the same 
amount of adhesion? The secret lies not in the engine, or any 
alteration of the known law; and it is precisely here where some 
of your correspondents go wrong, and, once off the track, they 
invent theories which have no existence, save in their own imagina- 
tions, to prop bs which there is no end to speculation. Itis tothe 
road we must all look, An engine upon a hard smooth pavement, 
with a wheel 6in. wide, will give out as much useful effect as it 
would if provided with a wheel twice that width under the same 
conditions otherwise. This proves the law unalterable. It is the 
tractive force on the edge of the wheel, the engine power being 
proportioned to the weight on tke driving wheels, the coefti- 
cient of which represents its hauling power. 

Now it is our object to find what suain can be put upon the road 
per square inch that will offer a sufficient resistance for propulsion, 
without allowing the wheels to slip, und it is for the engineer to 
decide the minimum width of whee! to do the maximum amount of 
work, Herein, I fear, Mr. Kleberg gets wrong, thinking by in- 
creased surface, which an elastic whce] urdoubtedly has, to obtain 
& greater adhesion; whereas it is but he employment of the adbe- 
sion the engine possesses more «frectually, by bringing a larger urea 
in contact, thereby reducing the pressure per square inch upon the 
road and saving it from cousequent destruction. 

I trust I have made this clear, and then I tkink the theorists 
believing in the interlocking action, &c., of the india-rubber with 
the road will, without diagrams, get into a simple trodden path. 
In fact, the india-rubber rarely comes in contact with the ground; 
and the fact that it is being daily more and more protected by 
metal bands proves incontestably that it will not and cannot stand 
the strain and wear and tear put upon it. H. C. E. 





COAL-BURNING LOCOMOTIVES. 
WE extract the following article on coal-burning locomo- 
tives from the Railroad Gazette, a journal published at 
Chicago :— 





| ments were ordered to test their efficiency. The first shot fired 
| was from point-blank range, and the elevation increased until it 


Locomotive engineers have had no tougher problem to solve | 


than that of burning col successfully and economically. After 
years of experience and experiment our practice has not materially 
changed, except in the proportions of boilers. Of all the patented 
devices which have been introduced, the only ones which are now 
in successful use are those designed by Mr. Jaurict, of the Chi- 
cago, Burlington, and Quincy, and Mr. Buchanan, of the Hudson 

iver Railroad. In some few places the fire-brick arch is used, 
and we have recently seen engines at the Rogers Locomotive 
Works provided with a sheet iron deflector over the furnace door. 





Except it be in some very exceptional cases, we believe these are 
the only devices for burning coal which are applied to the ordinary 
plain fire-box. 

It is not our purpose to discuss the merits of these arrange- 
ments, but to consider the conditions which should be observed 
in order to secure the best results from the combustion of coal in 
a common locomotive boiler. The difference in effect produced by 
coal burned under favourable conditions, and in a boiler properly 
proportioned, and that resulting from its consumption under cir- 
cumstances which are unfavourable, as every fireman knows, will 
often amount to from 50 to 200 per cent. It is therefore well 
worth while to study carefully the proportions of boilers and the 
system of working hon. The problem is not a very simple one, 
nor, probably, will its solution be effected by any one’s special 
hobby. There are so many elements to be taken into account in 
considering the subject of coal combustion, that unless a person 
has somewhat of the deliberative faculty he is likely to overlook 
some of them, or else not give due weight to others. 

The first efforts at burning coal in locomotives in this country 
were made when the supply of wood began to diminish, and in 
engines built for burning the latter fuel. The size of the fire-box 
required for burning wood being very much smaller than that 
needed for coal, a great deal of difficulty was experienced in 
making steam enough with the old boilers. After much disappoint- 
ment and failure, the necessity of having a large grate surface for 
burning coal was discovered, and the engines were proportioned 
accordingly. About the same time the rage for large driving- 
wheels prevailed, which required cylinders of proportionate capa- 
city and frames, &c., heavy enough to correspond. The result 
was that the weight of the engines soon exceeded that to which 
they were limited by the character of the road-bed and other con- 
siderations, and the boilers therefore could not be made any larger. 
Since that time the practice of locomotive builders and master 
mechanics has been a sort of vacillation or compromise between 
big wheels and big boilers. 

That a large boiler will make more steam than asmall one is so 
obvious that it seems hardly necessary to state it. But that it is, 
therefore, not necessary to foree the former so hard as the latter 
in doing the same work is an inference which, notwithstanding the 
self-evident character of the first proposition, is often lost sight of. 
Now, if instead of an iron horse we take one of flesh and blood, 
most of our readers would realise that it would be impossible to 
get the greatest amount of work out of him if he was driven so 
that he must exert all his strength to draw the load or make time. 
Now the same thing is true of a boiler. If the fire is forced there 
will be a great waste of fuel, heat, and power. 

For example, in order to get draught enough to stimulate the fire 
in a small fire-box it is necessary to contract the exhaust nozzles. 
The back pressure on the pistons is thus increased and causes a 
serious loss of power. In the second place, the draught is so violent 
that the fire is torn topieces, and large quantities of fuel are car- 
ried up the chimney unconsumed. The motion of the smoke and 
gases being very rapid, there is not time for combustion to take 
place before they enter the tubes, nor for the heat they 
contain to be transmitted into the water in the boiler. 
In a large boiler it would not be necessary to force the boiler 
so much, and therefore the exhavst nozzles need not be 
contracted, nor the evil of increased back pressure be incurred. 
Combustion would be slower and the fuel and much of the smoke 
would be consumed instead of being carried up the chimney. A 
large boiler has also other advantages in its greater capacity for 
carrying water. There are on nearly all roads places where it is 
difficult to guarantee steam enough to haul a heavy train or make 
time with a fast one, whereas on other parts it is easy to keep a 
supply of steamand to spare. Now a large boiler, having capacity 
to carry a great deal of water, can be pumped full, and the latter 
can be heated to a temperature equal to that due to the working 
steam pressure, so that on reaching a grade there is that much 
power stored up to be used as necessity may demand. On a steep 
grade, for example, if all the steam which is consumed must be 
generated at the time, the fire probably would require forcing up 
to its utmost limit, whereas, if there is a large boiler full of hot 
water which can be called on to help during the emergency, the 
engine can thus get over the most difficult places easily, and 
without forcing the fire. 

If the latter expedient is resorted to the fire will be torn by the 
violence of the draught, and much of the fuel will be lifted from the 
grate. When an engine with insufficient boiler capacity and a 
heavy load is struggling up a grade, on looking into the furnace it 
will be seen that pieces of coal, some as large as walnuts, are 
dancing up over the surface of the fire, and the smaller ones are 
carried into the tubes. The engine and train will be covered with 
sparks, and bushels of them will be collected in the stack if it is 
large enough to hold them. Heavy wire netting will be cut into 
shreds in half a dozen trips, and some idea is obtained of the speed 
at which the smoke and gases are carried through the tubes by 
observing at night the swiftness with which live sparks are projected 
from the top of the stack. Now, just in proportion to the 
capacity of the boiler can the exhaust nozzles, and the attending 
evils of a violent draught, be decreased. 

We have, therefore, come to the conclusion—to which, perhaps, 
not all of our readers will assent—that the larger a locomotive 
boiler is the more economically it will make steam. Of course 
the weight of the engine imposes a limit to the size of the boiler, 
but there is never any danger of getting it too large so longas 
the limit of weight is not exceeded. 

In consideration of this fact, the most economical use of mate- 
rial without a sacrifice of strength is a subject not only involving 
the — of economy of construction, but also that of econo- 
mical combustion. Every improvement in the quality of material 
furnishes just that much additional means of enlarging the size of 
the boiler without increasing its weight, and the more skill exer- 
cised in designing the machinery so as to reduce its weight without 
lessening its strength the heavier the boiler may be; or, in other 
worde, the lighterthe machinery the more weight can be put into 
the boiler without making the engine too heavy. 





BELGIAN Ralts.—The exports of rails from Belgium in March 
amounted to 7040 tons, against 9180 tons in March, 1870. In the 
first quarter of 1871, however, the whole exports were only 
8411 tons, against 22,594 tons in the corresponding period of 1870, 
Belgian statistics extend at present no farther, but the current 
tone of the Belgian iron trade is satisfactory. 

SoutH KENSINGTON MusEvuM. — Visitors during the week 
ending June 17th, 1871:—On Monday, Tuesday, and Saturday 
(free), from 10 a.m. to 10 p.m., Museum, 15,835; National Portrait 
and other galleries, 1040 ; on Wednesday, Thursday, and Friday 
admission 6d.), from 10 a.m. till 6 p.m., Museum, 2462 ; National 

ortrait and other galleries, 68; total, 19.405; average of corre- 
mding week in former years, 13,492. Total from the opening 
of the Museum, 10,530,608. 

ARTILLERY EXPERIMENTS IN AMERICA. — Some _ interesting 
experiments have been tried at Fortress Monroe with the 
15in, guns, under the direction of Gens. Q. A. Gilmore and 
John Newton, of the Engineer Corps. Some two years ago the 
Engineer Department built some massive platforms of cement and 
granite, upon which these guns are mounted, and these experi- 


reached about 30deg. Every increase of the elevation tends to 
increase the strain on both gun-carriage and platform, and they 
gave the guns the fullest range that would be used on almost any 
occasion. The experiments ths far have demonstrated the fact 
that the platforms are equal to the severest tests, as they have not 
given way in but one instance. The carriages upon which these 
uns are mounted are of the best wrought iron, and upon the 





st scientific principles ; but so great is the strain that one of 
them was badly strained on 3rd June after about the sixth shot.— 
New York Semi-Weekly Times, { 
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IRON PAPER. 

In the Great Exhibition of 1851 an American specimen of iron 
paper was firstexhibited. A lively competition in iron rolling ensued 
among British iron manufacturers, excited by the above challenge 
from America, as to the thinness to which steel could be rolled cold. 
Mr. Gillott rolled sheets the average thickness of which was the 
1800th part of aninch. In other words, 1800 sheets piled upon 
each other would collectively measure an inch in thickness, whilst 
the thinnest tissue paper to be purchased in the stationers’ shops 
measured the 1200th part of an inch. 

These very thin iron sheets are perfectly smooth and easy to 
write on, although porous when held up to a good light. It may 
not be out of place, considering the great interest that is taken 
by those connected with that great branch of industry, the iron 
trade, to give a few curious particulars as to the extent iron can 
be welded, and the thin sheets that can be rolled out. Brother 
Jonathan little thought what a hubbub would be created in the 
old country when from Pittsburg he sent that wonderful letter, 
written on a sheet made from iron, which took no less than 1000 
sheets to make lin. in thickness, the dimensions being Sin. by 
54in., ora surface of 44in., and weighing sixty-nine grains. The 
fact had no sooner made its appearance in print than Britain’s 
sons began to work, and soon we heard that a sheet, containing the 
same number of surface inches, but weighing only four grains, had 
been made at the Marsfield Ironworks, Llanelly, Carmarthen- 
shire, being exactly one-third less in weight. But soon the 
Welsh leek had to give way to the rose of England, for Staf- 
fordshire was anxious to take its wonted lead. The Hope Iron- 
works succeeded in making a sheet of 11 surface inches, weighing 
but eighty-nine grains, which, reduced to the American and Welsh 
standard of 44in., gives about thirty-three grains; Messrs. R. 
Williams and Co., 69in., forty-nine grains ; reduced to the sarhe 
standard, about thirty-one grains. For a time Staffordshire wears 
the belt, but Wales becomes very restless, and is anxious for the 
honour of St. David; so further attempts must be made. Marsh- 
field comes again into the field, They succeeded in making one 
sheet, Sin. by 5hin., or a surface of 44in., of the astounding weight 
of twenty-three and a-half grains only, which required no less than 
2583 sheets to make lin. in thickness; another sheet, 8in. by 6in., 
or 48 surface inches, weighed twenty-five grains, but brought to 
the standard of 44in. gives but twenty-three grains, and requires 
2950 sheets to make lin. in thickness. The Pontardawe Tinworke 
next come into the field with a sheet 14} by 7 5-16ths, or a surface 
of 115'17in., weighing sixty grains; but being reduced to 44in. is 
twenty-four and a-half grains—a trifle heavier than the Marshfield, 
but Pontardawe claims 3799 sheets to make lin. in thickness, 

We now come to the climax. The mill-manager of Messrs. W. 
Hallam and Co., of the Upper Forest Tinworks, near Swansea, has 
succeeded in making a sheet of the finest appearance and thinnest 
that has ever yet been seen by mortal eye. e iron from which 
the sheet was rolled was made on the premises. It was worked in 
a finery with charcoal and the usual blast ; afterwards taken to 
the hammer, to be formed into a regular flat bottom ; from thence 
conveyed to the balling-furnace, and when sufficiently heated 
taken to the rolls, lengthened, and cut by shears into proper 
lengths, piled up, and transfred to the balling-furnace again ; 
when heated it was passed through the rolls, back again into the 
balling-furnace, and when duly brought to the proper pitch was 
taken to the rolls, and made into a thorough good bar. Such is 
the history in connection with the forge department. It was then 
taken to t.1e tin-mills and rolled till it was supposed to be thinner 
than t* > 1 ty-three grains, afterwards passed through the cold 
rolls to «ive it the necessary polish, and now it stands on record 
as the thinnest sheet of iron ever rolled. The sheet in question 
is 10in, by 5in., or 55in. in surface, and weighs but twenty grains, 
which being brought to the standard of Sin. by 54in., or forty- 
four surface inches, is but sixteen grains, or 30 per cent. less than, 
any previous effort, and requires at least 4100 to make lin. in 
thickness.— Mining Journal 











METROPOLITAN DISTRICT TERMINA 
STATION, 


Ir is customary, in relation to the opening of new railways and 
extensions, to indicate the opening day some time in anticipation 
of its arrival. It is not usual, however, for such events to come 
off on the day, or at the time, predicted. It is usual rather than 
otherwise for the time necessary for completion to be exceeded by 
days, weeks, and even months. The final section of the Metropo- 
litan District line, and its terminal ‘ Mansion House station,’ 
are not, it appears, to be in this category. It may here be men- 
tioned that the name quoted is to be retained, although the station 
will not be as close to the Mansion House as the arg desired. 
It will be on the south side of Cannon-street, and between New 
Earl-streét and Bow-lane. 

A few weeks since it was announced that the line from Black- 
friars to the terminus would be opened for traffic on the Ist of 
July next. To those who knew anything of the difficult and 
heavy character of the works to be executed this appeared an 
almost impossible feat, and the 1st of September was dered a 
more probable date for the opening. A contemporary, usually 
well-informed, has announced, we observe, within the last few 
days, that the line will not be opened before the end of July. 
This statement is not, we believe, well founded; there has not 
been any surrender of either the intention or expectation that the 
line will be opened on the Ist proximo. On that day it is ex- 
pected that the trains will be run through to the new station, that 
the Ist and 2nd will be used for practice, and that the line will 
be opened for public traffic on Monday, the 3rd July. 

In the construction of the successive sections of the underground 
line—the “‘inner circuit” must be a dropped phrase for the 

resent—from the opening of the first length in January, 1863, 

tween Farringdon-road and Paddington, a variety of formidable 
engineering difficulties, entirely novel in their character, have 
been encountered and surmounted from the line having to pass 
under or over common sewers and gas and water mains, laid at all 
angles and levels, without disturbing their service; and from its 
being carried under roads, and even under large and costly 
buildings, that had to be kept intact during construction. The 
difficulties that Mr. Fowler, Mr. Baker, and their assistants, with 
the contractors, have had to encounter in the last section now in 
hand have not been the least. At the Blackfriars end of the un- 
opened section, which is about twenty-five chains in length, a 
wonderful labyrinth of gas and water pipes were met with, and 
duly accommodated; similar obstructions were also met with at 
other street crossings, but a considerable portion of the work was 
comparatively plain sailing, the line being under the new street, 
and of covered way with elliptical roof, the same in section as 
other parts of the Metropolitan and Metropolitan District lines, 
This covered way 1ises by an easy gradient from Blackfriars sta- 
tion, and terminates near the Mansion House station by a bell- 
mouth 38ft. wide. The contractors were saddled in the execut 
of the work with two subways for gas and water pipes, which are 
carried along over the branches of the covered way to a point near 
Earl-street, where one of the subways is carried obliquely over the 
line to form a junction with the other under that street. This 
subway, 12ft. wide, has been completed under Queen Victoria- 
street to the Mansion House, and will serve a more useful purpose, 
it is to he hoped, than that provided under Southwark-street, in 
the Borough, of which the gas and water companies refused to 
avail themselves. The subway that is carried over the line rests 
upon wrought iron girders. The space above these is kept open 
by an ment of upper cross girders and longitudinal jack 
arches, which are levelled up and form the foundation for the 
roadway. The variations in the levels at this portion of the works 
necessitated quite a medley of forms, and half a dozen different 
cross sections of the works are presented in a length of about 
twenty yards, The upper chamber presents two advantages: it 
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THE MANSION HOUSE STATION—METROPOLITAN DISTRICT RAILWAY. 


MR. JOHN FOWLER, M.LC.E., AND MR, B, BAKER, A,I.C,E , ENGINEERS. 
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avoids the deposit of a heavy dead weight of ‘stuff overt oof of | these works,have been executed. It was not until 21st March | carted off the ground has exceeded 150,000 tons, the greater part 


the line, and will be very useful foriventilation.& a 
When the whole of the pro- ee 
erty required forthe station has 
coon acquired there will be three 
planked double platforms and 
one single-sided platform. The 
double platforms will be 350ft. 
long by -15ft. wide. There will 
also be a cross platform at the 
end of the station, 63ft. long by 
45ft. wide, The station inspec- 








35 section 








last that the company got possession of the property required for | of which has been sent down the 








imMi@oemsatinnn Te ~~ ”} ,.- ite 
buffet will be accessible from 
this platform. The station 
buildings will be of the same 
sty'e and character externally 
as the adjoining buildings in 
Cannon-street, and will be five 
stories in height, with frontages 
to New Earl-street, Cannon- 


SECTION ON LINE A.B 
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street, and Bow-lane. The en- 
trances to the hooking-offices 
will be from Cannon-street. 
The difference between the 
street level and that of the 
platforms will be about 25ft.; 
the communication to be by 
wide well-lit stairs, The sta- 
tion buildings will have ample 
accommodation for passengers 
and traffic, in booking-offices, 
refreshment bars, dining and 
waiting rooms, and other con- 
veniences, 

The Mansion House station 
will be the only open air sta- 
tion upon the underground ' 
line; the platforms will be coe #4! lll. { 
vered by handsome roofs of iron 
filled in with glass. We are 
enabled by Messrs. Fowler and 
Baker to give a section of the 
roof, with details. The spaces 
over the rails will be open to 
the sky, giving a free escape to 
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smoke and any vapours from the : -——--—-. ELEVATION OF PART 


engines. In convenient places 
there will be six water cranes, 
three water columns, three coke 
stages, a gasholder of 14ft. dia- 
meter, a gas regulator, a gas 
meter, and a water tank with a 
capacity for 15,000 gallons. 

The directors must naturally 
desire that the line should be 
opened on the earliest day pos- 
sible, that they may secure part 
of the International Exhibition 
traffic before the Exhibition 
closes. The engineers and con- 
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tractors are certainly doing OF COLUMN 
all that can be done to sa- 
tisfy this desire. Of the many 
marvels that have been pre- 
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sented in the construction of the underground line, there has | the}Jconstruction‘of the line.and station. {Since that time wonders 
not been anything more marvellous than the rapidity with which | have been accomplished. The, quantity of stuff that has been 
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river in barges to increase the 
area, possibly, of Canvey Island, 
or to help to consolidate Maplin 
Sands. Inthe same time 50,000 
tons of material have been 
brought on to the ground. The 
quantity of iron and steel that 
will be used in the station and 
its immediate vicinity will ex- 
ceed 1000 tons. On some 
single days above 2000 tons 
of earth have been taken 
away by the barges. During 
the current week there have 
been 1185 men employed upon 
230 lineal yards of the works, 
or about five men to the 
yard ! Relays of men take 
up the work, which is being 
prosecuted night and day. 

The permanent way will be 
of the same character as the 
other parts of the line— 
84 1b. single - headed steel 
rails, fastened by flanged bolts 
to creosoted sleepers 12in. by 


6in. 

It is a tolerably sure indi- 
cation that the line will be 
ready for traffic by the time 
stated, that the works were 
in so forward a state above 
a = poo ae 
a select y ing a trip 
over the line from Black- 
friars to the Mansion House 
station, in a Metropolitan 
carriage, driven by one of 
the ordinary locomotive en- 
ae of 2 Metropolitan 

‘om J e party in- 
eluded "ihe Right onour- 
able W. E. Gladstone, M.P.; 
Mr. G. G. Gi MLP.; 
Mr. John Fowler, C.E., 
engineer - in- chief; Mr. B, 

er, A.I.C.E., resident engi- 
neer; and Mr. Ta. Fenton, 
general manager of the Metro- 
politan, &c. The party joined 
an ordi train at the St. 
James’s ae font a and 
were conv through 
from Black?riars to the Man- 
sion House station, where 
the visitors spent some time 
inspecting the eo the 

or! 


hive of busy wi and 
ascended to the street at 
the terminus, in 


a short time by the same 
p Seton 

y favour we 
are enabled to present a general 


plan of the station, and a section of the cul-de-sac at the terminus 
up to the street level, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—MM. Xavier and Boyveau, Rue de la Banque. 

BERLIN.—Messrs. A. AsuEer and Co., 11, Untre den Linden. 

VIENNA.—Messrs. Gero.p and Co., Booksellers. 

LEIPSIC.—A.puons Diizr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “* Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.tmer and Rocers, 47, Nassau-street. 











TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must nied 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications, 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

Avis.—Try Mr. Oliver Byrne’s little book, published by Spon. 

W. F. (Dublin).— We canot tell you the price of the books. Any foreign 
bookseller, or, indeed, any bookseller can get them for you. 

8. (Glasgow).— We believe there are patent rights. The system itself is not 
patented, but many of the details are. 

J. 8. (Jersey).—J/ you have been using the san thing for some time prior to 
the date of the patent you are not liable in uny way. You have perfect 
right to continue the use. 








SELF-LUBRICATING PACKING. 
(Lo the Editor of The Engineer.) 
Sir,— Will any of your readers kindly give me the address of makers 
of soapstone and india-rubber packing ? W. P.C, 





VELOCITY OF RIVERS. 
(To the Editor of The Engineer.) _ 

Sir,—I notice your remarks to “J. L.,” and I wish to state, for his 
information, that in my opinion—which may be taken for what it is 
worth—the only invention that will measure velocities of liquids and 
fluids is the one which has been brought out by Dr. Fletcher, F.C.S, 
This instrument, by being placed in the water, will give the velocity at 
any depth, and it can be read off at once, without the trouble of any 
calculation being made. 

I have experimented in order to produce an instrument for measuring 
and indicating velocities, but without complete success. I have alsu 
been identified with may inventors who have endeavoured to do the 
same, but to Dr. Fletcher must be awarded the palm. W. H. Baltey. 

Albion Works, Salford, Lancashire, June 20th, 1871. 


MEETING NEXT WEEK. 
Roya Untrep Service Institvtion.—Evening meeting, Monday, June 
26th, at 8.30 p.m.: ‘On the Higher Education of Naval Officers,” by 
Rear-Admiral A, P. Ryder. 





Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. +» £0 14s. 6d. 
Yearly (including two double numbers) .. - £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe ENGINEER is registered for transmission abroad. 

A lvertisements cannot be inserted unless delivered before siz o’clock on Thurs 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The lene averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tae Encineer, 163, Strand. 





DEATH. 
On the 25th May, at Rome, of paralysis of the lungs, Tuomas ViNcENT 
Lrr, C.E., late of Macclesfield. 
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THE SEWAGE OF BIRMINGHAM. 


ELsewnere we furnish a brief summary of some valuable 
testimony upon the merits of irrigation as a method of 
utilising and deodorising the sewage of the borough of 
Birmingham, together with a sketch of the means by 
which it is recommended that that principle should be 
udopted by the Corporation of that borough as a means of 
escape from the serious complications which now environ 
the inhabitants in relation to their sewage refuse. Here 
is a scheme that it is gaye safe to estimate would 
entail before it should be completed an expenditure 
of somewhere about half a million of money. As may 
be expected, its magnitude is startling the people of 
Birmingham, whose debt already amounts to about 
£600,000, and who, according to a careful estimate, would 
have, by adopting this scheme, to pay an additional rate of 
6d. in the pound, ultimately, of course, reducible by the 
extent of the return for rent of land—a source of profit 
which it is not thought will be realised at an early date. 
The question becomes the graver in a monetary sense when 
the Birmingham people remember that, in addition to their 
new education rate, they contemplate a gigantic water 
scheme involving an expenditure of at least £2,000,000 
sterling, together with the erection of assize courts and 
corporate buildings. Under these circumstances, whilst 
they do not object to even the half million outlay, if it 
should be the most judicious wy of meeting the difficulty, 
still they are not quite satisfied that their Public Works 
Committee have made all the inquiry and called in all the 
aid which they should have invoked alike in this country 
and upon the continent. Hence it is not unlikely that 
there will be much further debate before any definite action 
is determined upon either in respect of irrigation or any 
other method. 

The town clerk of Birmingham will have been able to 
inform the Corporation that, if they should attempt to pre- 
vent the galvanisers and other similar manufacturers upon 
a wy tee + from draining the refuse from their works 
into the public sewers, they are almost certain to be unsuc- 
cessful. No such gy nema | wers will be given to any 
local authorities. In the neighbouring borough of Wolver- 
hampton a system of ‘atin detlangp y irrigation is now 





being completed—indeed, is already in partial operation. 
The Town Council of Wolverhampton sought repressive 
jurisdiction similar to that which Dr. Voelcker recommends 
the Co ion of Birmingham to ask for at the hand of 
the imperial authorities. The present town clerk of Bir- 
mingham was at that time town clerk of Wolverhampton. 
That learned gentleman has, no doubt, by this time ex- 
plained to the Public Works Committee of Birmingham 
that the galvanisers and others in Wolverhampton at once 
organised an association, subscribed a common purse, and 
deputed a committee of their number to commence an 
opposition to the measure when the requisite parliamen- 
tary sanction to the measure was sought by the Corporation. 
The result was, that very quickly an arrangement was 
come to by which the Wolverhampton manufacturers, 
having consented to adopt the best known methods of 
making their works’ drainage innocuous to fertilisation, had 
the free use of the main drainage like other burgesses. 
The Committee, it will be seen, do not in this report recom- 
mend to the Town Council the restrictive measures desired 
by the consulting chemist to the Royal Agricultural 
Society of England. They have simply determined 
that irrigation is the best, if not the only, method of 
purifying and utilising the sewage of the borough, and 
they recommend an application to Parliament to enable 
the town to purchase the requisite land, and otherwise 
legally to carry out the recommendations of the manager of 
the Sewage Farm at Aldershot, supported by the corro- 
borative opinion of Mr. Moreton. Before, however, finally 
determining in behalf of irrigation, the Committee, by a 
direct appeal to Mr. Blackburn, got his strongly-expressed 
testimony in furtherance of the report of the Rivers’ Com- 
mission, which, in his belief, he declared “conclusive to 
every unprejudiced mind. He at least had nothing to add 
to it.” Mr. Lawson was likewise specially interrogated as 
to “ the best known means of dealing with sewage.” That 
engineer had no hesitation in saying that, in his opinion, 
“the application of sewage in a liquid form to laud was 
the best if not the only way in which it could be satis- 
factorily disposed of.” 

There are few of our readers who will not concur in 
these views. It is aot surprising that the good people of 
Birmingham, with the expenses before them that we have 
indicated, should wish to be quite sure that to act out Mr. 
Blackburn’s counsel would be the best course they could 
pursue; though with reference to the two millions for 
water works, if it should be ultimately resolved upon, that 
must by and by prove a source of considerable revenue, 
even as there is every probability of such an issue following 
upon the Corporation of Wolverhampton having taken the 
water supply of that borough into their own hands. But, 
however eventually carried out, the utilisation and purifi- 
cation of the sewage of Birmingham will be a costly affair. 
The burgesses will have entire confidence in the wisdom 
of their local parliament when that authority has silenced 
opposition and removed all doubt by the overpowering 
weight of the testimony by which it has been guided. It 
is true that as yet irrigation has nowhere been adopted 
upon so extensive a scale as is contemplated in Birming- 
ham. Then the deleterious liquids from certain of the manu- 
factories may present impediments that have not hampered 
the operations at some other places, But the men who have 
advised the Birmingham Public Works Committee are so 
powerfully supported upon the surpassing merit of irriga- 
tion, that, with the nature and the lie of the land pro- 
posed to be used in Birmingham what they are, we 
entertain very little doubt that additional testimony 
will have |the effect of only still further supporting 
those gentlemen in the views that they have expressed. 
As to the local difficulty arising out of the sulphate 
of iron, the one chemist shows that it can be got rid 
of by the use of lime, though the remedy may be 
expensive, and the other, from an examination of the con- 
dition of a plot of grass near to the present outlet, and 
upon which the sewage is thrown, is of opinion that the 
vitriol refuse will not need to be specially treated in the 
carrying out of the plans advised for the adoption of the 
town. Still, the Corporation should take further counsel, 
if thereby they can give their constitueats—who will have 
to find the money—greater confidence in the method to be 
adopted. They will at the same time add to the abundance 
of the testimony already before the scientific world, upon 
the immense advantages of irrigation as “the best known 
means of dealing with sewage.” 


DOMESTIC WATER SUPPLY, 


THE importance of an adequate supply of water for 
domestic purposes cannot be overrated; on this more 
than on anything else the sanitary condition of towns 
and cities turns, Morals, also, are affected by water 
supply to a great extent ; for altogether independently 
of the truth of the axiom of cleanliness being next 
to godliness, consideration will easily prove, through a 
not very indirect train of reasoning, that much of the 
drunkenness of a population may be traceable to the 
circumstance of human beings not having good water to 
drink. We say “good water” rather than “pure water” 
fora reason. The word pure, if used in this case, must 
needs be misapplied. Nature does not furnish us with 
pure water, and if she did, such water would be absolutely 
unfit to drink. Another objection would lie against it: 
pure water, as is well known, has a rapid action on lead, 
which, being taken into the system, would soon establish a 
most fatal train of consequences. Consideration of this 
fact shows that the public, in clamouring for pure water, 
should distinctly know what it is about. Even rain water 
is sufficiently pure to have a rapid action on lead, whereby 
it cannot be safely passed through lead pipes or stored in 
lead tanks, and many natural surface waters are in the 
same category. It is a curious though easily explicabie fact 
that, ing in a general way, the more impure the water 
the more amenable it is to lead transit and lead storage. 
To this rule there are indeed some exceptions, but so few 
that, for general p they may be disregarded. Prac- 
tically, water impu may be divided into mineral and 
a ae The former constitute what is popularly known 
as ess, and in respect to them the general belief is 





that they do the human constitution no harm. Weshould 
like, however, the doctors to reconsider their dictum, which, 
taken without some limitations, must either be untrue, or 
if true, shows that experiments conducted on gramini- 
vorous animals afford no certain guide whatever for 
man. Every person accustomed to horses and horned 
cattle well knows their preference for soft water, 
that is to say, the chemically purest samples of water 
furnished by nature. Mere floating particles mechanically 
suspended in water can be filtered away, and count for 
nothing in respect to hardness. Now it is well known 
that a horse or a cow would rather drink from the maddiest 
pond than from a tank supplied with the clearest hard 
spring water, but if no choice be given, if compelled to 
drink of the latter, then the result is seen in a rough staring 
coat. If water for domestic purposes can only be of one 
quality, then the desideratum should be to acquire water only 
free enough from mineral impurities—harduess—as not to 
dissolve lead, as for organic impurities they are considered 
unsanitary in even very small quantities. Granting that 
hard waters, that is to say, those with more than six grains 
of dissolved mineral matter to the gallon, are not injurious 
to the human constitution—- a point in favour of which there 
is a large preponderance of medical opivion—yet the defect 
of such for purposes of ablation, for tea and coffee making, is 
so greatasto be productive of the highest discomfort, to say no 
worse. With such water it is impossible to make good tea or 
good coffee, impossible to use it with soap for the toilet 
with any comfort or efficiency ; still worse is such water 
for the laundry. Coming now to proposed means of 
domestic water puritication, we are sorry to write dispara- 
gingly of filtration. Let the fact be clearly understood 
that filtration, under whatever system, and whatever kind, 
has no other effect than the removal of mechanically sus- 
pended impurities. For example, if a portion of a 
mechanical impurity, say chalk, be added to absolutely 
pure water so as to occasion turbidity, a filter is competent 
to take the chalk out; but if the same chalk, instead of being 
mechanically suspended, be dissolved by aid of carbonic 
acid, then it can no longer practically be removed by 
filtration. Auimal charcoal has been much vaunted for its 
power to remove lime chemically dissolved, but most 
unreasonably. We grant that newly burnt animal charcoal 
has a limited power of lime removal, but the power soon 
vanishes, the mechanical function alone remaining. The 
very limited power of animal charcoal, whether for lime 
removal or decolorisation, is well seen in sugar refineries, 
where a period of six-and-thirty hours is usually sufficient 
to exhaust the efficiency of the charcoal and impose the 
need of reburnivg. All attempts to convert hard water into 
soft by any system of filtration must end in failure ; 
nevertheless filtration has its uses in effecting the removal 
of certain organic germs visible under the microscope, anid 
chargeable with the evolution of disease. It is much to be 
wondered at that, whilst so many schemes are adopted for 
subjecting water to filtration, the almost equally simple 
process of distillation has not been domesticated, Distilla- 
tion yields absolutely pure water, which, though flat and 
unrefreshing to drink, is so excellent for the toilet, for tea 
and coffee making, not to add laundry work where doing 
that at home is an object, that no one who has used it once 
would employ any other willingly. Distilled water cannot 
be transmitted through leaden pipes or stored in leaden 
tanks truly, but pewter, tin-plate, and cement are ample 
substitutes. As regards the source of heat for distillation, 
nobody who has not tried would be prepared to believe 
the efficiency of a common Argand gas burner. Of course 
it would not do in any well appointed house, where 
appearances must be regarded, to lay on a distillatory 
apparatus to the gas-light of a sitting-room, but in kitchens 
aud other domestic offices it would be easy to do so with- 
out any prejudice to the light. This suggestion of course 
does not touch the case of the very poor; it is only within 
the competence of moderately well-to-do people. It in no 
way obviates, or is intended to obviate, the need of a good 
natural water supply, but the proposal to the extent of its 
scope is one easy of execution, inexpensive, and, when 
carried out, both sanitary and comfortable. 


IRRIGATION AND AGRICULTURE IN INDIA, 


Nort many years have elapsed since the attention of the 
Government of India was forcibly directed to the necessity 
of adopting extraordinary measures to enable that country 
to withstand the effects of those appalling droughts, which, 
recurring almost periodically, devastate large areas of it 
with famines, which the deficient communication make it 
doubly difficult to alleviate. A new policy was inaugurated 
with reference to irrigation works in the first instance, and 
these important works, instead of being paid for out of 
the current revenue of the land, are now, as reproductive 
works, the subject of special loans, the rapid development 
of which is checked by the limited capabilities alone of the 
Public Works Department. 

The same enlightened policy carried still further has led 
to the formation of an “ Agricultural Department,” and a 
system of advances to landholders, for the purpose of carry- 
ing out agricultural improvements under certain necessary 
restrictions as to sanction, supervision, &c. 

Extension of irrigation, wherever practicable and wher- 
ever there isa fair prospect of the work proving remunera- 
tive, appears to be the first aim of Government, and it is 
mes | a question whether the extraordinary deliberation, 
and consequent delay in the execution of the projects when 
submitted, are not in a great measure responsible for the 
extraordinary outlay on many of the works before they are 
— However praiseworthy this energy and caution 
on the part of the trustees of the public purse, we are not 
by any means satisfied that a great deal of both are not at 
present grievously misdirected. 

It was the prevalence of “famine ” that was, in the first 
instance, held to justify the Indian Government in their 
new policy, and forse: imports aside as of quite secondary 
importance in such a country, increased productiveness of 
the soil could alone render it possible to cope with such an 
enemy. Irrigation and railways can no doubt accomplish 
much, but in the neglect of the improvement of agriculture, 
an ally almost as potent as either, appears to have been 
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overlooked. It may be quite true that in giving upon the heavy outlay they had incurred in providing means 
water to the thirsty land its productiveness may PRIVATE BILLS OF THE SESSION. of communication. The Tramway Bill passed the Committee. 


have been increased fortyfold; but that can be no 
reason for stopping short in the good work when an im- 
proved system of agriculture might increase the produce 
eightyfold. It is notorious that wherever the irrigation is 
carried cruel malarious diseasesas surely follow, and unless 
Dr. Cutliffe’s report, in 1869, “On the Sanitary Condition 
of the Lands Watered by the Ganges and Jumna Canals,” 
very greatly errs, it is very questionable whether the 
aggregate increased mortality in a number of years due to 
irrigation does not even exceed what that of a periodic 
famine would be. 

Is this high death-rate an inevitable concomitant of irri- 
gation in a tropical climate? In India it is, without a 
doubt, almost universally considered as such ; but we can- 
not bring ourselves to subscribe to such an unnatural 
belief, and, until the adoption of a rational system of agri- 
culture in the irrigated districts has been fairly tried and 
found to fail, statistics elsewhere than in India will go far 
to refute our opponents. A flat soil without subsoil drain- 
age, scratched to a depth of 3in. or thereabouts, and kept 
in a swampy state for even the few warm months that we 
have in England, could not fail to produce serious mortality 
here. Then what must be the natural consequences in such 
a climate as that of India? This very fairly represents 
the state of the tillage and irrigation obtaining there, and 
we cannot wonder that cholera originates on the banks of 
the Ganges. Subsoil drainage, the starting point and 
foundation of all agricultural improvement, is unknown in 
India. Whatever may be the diversity of opinion as tothe 
effect as regards drought of our extensive drainage within 
the last sixty years in England, where we have almost en- 
tirely neglected the storage of water, there can be no ques- 
tion as to the subsoil drained land standing drought better 
than it did when undrained; and imputations against drain- 
age, true or false, as applicable to England, cannot hold good 
with reference toa country artificially irrigated. Unless all 
fundamental rules of agriculture are reversed in India, the 
introduction of subsoil drains in the irrigated districts of 
India should not only largely augment the irrigating duty 
of the water available, but very materially improve the 
climate and sanitary condition. There are very extensive 
porticns of the irrigated districts where subsoil drainage 
would not only be practicable but easy, and would entirely 
remedy many existing evils distinctly traceable to over- 
irrigation. 

Nothing beyond an extension of surface drainage appears 
even yet to be contemplated; but until such works are 
regarded as merely the basis of subsoil drainage to follow, 
we can look for little real improvement in the system of 
agriculture in India. 

The expenditure already incurred on the irrigated 
districts renders these tracts so valuable, and every real 
agricultural improvement therein must so largely and 
rapidly enhance their value, that we can hardly doubt 
what should be the first field of the labours of the A gricul- 
tural Department. 

The deep culture and other operations of a higher class 
of farming call for a motive power for which we may in 
vain search amongst the half-starved cattle of the village 
communities of India, Our own magnificent breed of 
horses, of which there is no counterpart there, has helped 
us hitherto in our home agricultural improvements; but 
even these are year by year proving more and more inade- 
quate to our wants, and are being fast supplanted by the 
steam engine. As to motive power, enormous tracts of the 
Indian irrigated land possess advantages for which we might 
sigh in vain in England. The water flowing on to the 
fields, and necessarily running to waste during many days 
of the year, as motive power alone should represent a mine 
of wealth. At present this motive power is hardly used 
at all except to turn a few—very few—native flour mills of 
the very rudest and most wasteful construction. Why 
should this be so any longer? Were efficient water-mills 
erected at each of the falls the agricultural requirements 
of the surrounding country should surely give considerable 
employment at the site of the falls themselves in the way 
of thrashing, winnowing, grinding, cutting, cleaning, and 
packing cotton, working the sugar cane, &c., not to mention 
the facilities afforded by the wire tramway—for instance, 
for transmitting the power to points distant from the falls, 
cultivating the land, and carrying and garnering the pro- 
duce. Some such system, judiciously planned, might, by 
the aid of pumps, vastly improve the drainage by dis- 
charging surplus waters back to the canals, instead of 
allowing them, as now, to run to waste into the rivers. 
Such an employment of available water power should not 
only materially add to the canal revenue, but, if supple-, 
mented by steam, would revolutionise the country. ” 

Utopian as such ideas may appear to those who have 
laboured so long at Indian irrigation, there is nothing im- 
practicable in them. ‘The general lie of the irrigated land, 
its level character, its freedom from fences, from stones, 
and such obstacles to mechanical farming, all point to such 
Jand being peculiarly adapted for the highest class of 
farming. There is nothing in what we here advocate 
beyond the mechanical resources and ingenuity of the 
mother country, and how these may be made available in 
India may be learnt from a former article.* 

The initiative on the part of the Government of India is 
all that is requisite to set this stone rolling, and surely the 
combined efforts of the Irrigation and Agricultural Depart- 
ments should prove adequate toan experiment, on however 
small a scale. The money is in the Jand, the security 
good, and, unless we are greatly mistaken, the returns 
from such investments would soon convince the landholders 
that their true interest lies in the development of the 
resources of their estates, 








THE MESSAGERIES NATIONALES.—A rumour that this important 
French steam shipping enterprise intended to transfer its under- 
taking to the Austrian Lloyd’s is authoritatively denied. 

Tne Steam Borer Commirree.—The Select Committee on 
Steam Boiler Explo-ions, which is presided over by Mr. Hick, 
has reported against official inspection, we he#r, bya large majority. 
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ALTHOUGH no such determined and protracted contests may 
be expected during the remainder of the session as those that 
have occurred in connection with the Coalowners’ Associated 
London Railway, the Newry Borough Improvement, the Dublin 
Main Drainage, and a few other bills that have been disposed of 
in one House or the other, it would appear that in some in- 
stances in which the bills have been passed by one House, the 
fight is to be renewed in the Committee of the other. Illustra- 
tions of this have been given during the past week in the Com- 
mittee of the House of Lords upon the North British, Arbroath, 
and Montrose Railway Bill and others. The North British 
Company has two bills in Parliament, both of which were op- 
posed in the Commons’ Committee. One of these is for powers 
to make new lines or deviations at Carlisle and in the Stobcross 
undertaking ; to limit liability to £100 in respect to penny fare 
passengers by workmen’s trains ; for running powers over a por- 
tion of the North-Eastern at Carlisle ; for extension of time for 
works authorised by the Companies’ Act of 1868 ; to authorise 
certain capital arrangements; and to amalgamate the Ebbe 
Valley Railway Company with the North British. This bill 
was opposed by the Caledonian, the Glasgow and South-Western, 
the Midland, the North-Eastern, the London and North-Western, 
the Citadel Station Committee, Carlisle, and others, but the op- 
position has now been withdrawn, and it will pass through the 
Lords as an unopposed bill. The other bill of the North British 
for a new line between Arbroath and Montrose, of about seventeen 
and a-half miles in length, is, for the Caledonian Company, a 
more serious matter, and the case has occupied the greater part 
of the week mm Lord Wenlock’s Committee. The inquiry was 
opened on Thursday, and occupied that and the following day, 
with the great part of this week. Some of the leaders of the 
parliamentary bar appeared on one side’ or the other. For the 
promoters were Mr. Denison, Q.C., Mr. Clerk, Q.C., and Mr. 
Pope, Q.C. ; the opposition was entrusted to Messrs. Venables, 
Q.C., Cripps, Q.C., and O'Hagan. <A remarkable feature in some 
of these parliamentary contests, especially noticeable in the con- 
tentions between the North British and the Caledonian 
companies, is the zeal and diligence displayed in “ coaching” 
counsel, It is not unusual for the cross-examining barrister to 
have three or four experts as close to his ear as they can get— 
parliamentary agent, solicitor, general manager, engineer, &c., 
communicating information and suggesting questions with a 
view to making the opponents’ case as weak and “ the gridiron” 
as hot as possible for the witness. Many of the professional 
gentlemen accustomed to “the box” are very skilful of fence, 
and not to be caught; they are never betrayed into making 
speeches, but have a decided preference for short metre in their 
answers. It was scarcely to be expected that the Caledonian 
opposition to this bill would prevail. It bas the support of the 
corporations of seven of the burghs of the locality, including 
Dundee, Montrose, and Aberdeen. Petitions in favour of the 
scheme have been ludged by the magistrates and town councils 
of six other burghs, and numerous influential petitions in sup- 
port have also beensent in from chambers of commerce, merchants 
and traders, and inhabitants of the localities concerned. The 
bill has also the promise of support of a more substantial 
character in subscription to the capital of the undertaking as 
soon as it receives the sanction ot Parliament. The preamble of 
the bill has been declared proved in the Lords as it had been in 
the Commons, and the case ended on Wednesday with a tough 


Mr. Dodson’s Committee has the following bills :— 
Wharves and Warehouses, Steam Power and Hydraulic Pressure 
Compauy, Todmorden Gas, Chesterfield Water and Gas, Ince 
Water, Southern Railway (Ireland), and the Sligo and Balag- 
hadereen Railway Bills., 

Two bills have been introduced affecting railway legislation 
and railway working, which, from the advanced period of the 
session, and the crowd of public bills remaining to be dealt with, 
which stand upon the paper, are likely to be among the victims in 
the “slaughter of the innocents” at the end of the session. One 
of the bills is introduced by Mr. Whalley “with whom is Mr. 
M‘Mahon.” It is for the conduct of a large proportion of the 
business in railway legislation by commissioners, who shall be 
barristers of not less than seven years’ standing, who are to have 
salaries and allowances, and are not to sit in Parliament. The 
gist of the bill is to transfer the chief portion of the business in 
railway legislation from Parliament to the Board of Trade and 
the commissioners. The bill is not likely to find much favourin 
either House, Parliament being very tenacious of its powers in 
private bill legislation, as well as in other directions. ‘The other 
—the Railway Regulation Amendment Bill—is prepared and 
brought in by Mr. Chichester Fortescue and Mr, Arthur Peel, of 
the Board of Trade, the powers of which it proposes to increase 
very much—almost indefinitely, indeed. The increased powers 
indicated in the bill apply to inspection of railways, returns of 
accidents, and powers in relation to inquiries concerning them, 
companies’ returns of accounts, &c. The bill, if persevered with, 
is likely to provoke considerable discussion among the many 
members of the lower House—of both Houses, indeed—that 
may be considered to belong to the railway world. 

The Great Western (Steam Vessels) Bill was passed by the Com- 
mittee, with the exception of the portion to authorise a line of 
steamers between Greenore and Milford Haven or any other port 
in Pembrokeshire. The clause for a line between Liverpool and 
Birkenhead and Kingstown and Dublin was withdrawn by the 
promoters. The other important portions of the bill are carried, 

The case of the North British, Arbroath, and Montrose line 
was not finally settled until yesterday afternoon at four o'clock, 
the representatives of the North British and the Caledonian Com- 
panies having spent the greater part of Wednesday and yester- 
day in conference and contention out of the Committee-room, in 
the endeavour to settle a certain clause affecting the traffic 
between Montrose and the North, which was claimed by the 
Caledonian Company. The clause as contended for by the Cale- 
donian Company was conceded, 

The Richmond Sewage, the Holborn Viaduct Station, the 
Columbia Market Approaches, the North-Eastern Railway, the 
Midland, the Aldborough Harbour and Railway, the Brecon and 
Merthyr Tydfil Junction, and London and North-Western Bills 
were passed by the Lords’ Committees. The North Metropo- 
litan Railway Bill, for a division of the line into two sections, has 
been thrown out in the Lords’ Committee, although it had passed 
the Commons. 

The Commons took yesterday afternoon rather an unusual 
course in throwing out, “on consideration,” the London Street 
Tramways (Extensions, &c.) Bill. The motion, that the bill be 
read “this day three months,” was proposed by Mr. Beresford 
Hope. There was a majority of 39 in a House of about 300 ; 
the “ whip” had evidently been employed on both sides. This 
bill include the Oxford-street tramway. 





contest on a clause protecting its interests claimed by the 
Caledonian Company, and conceded in a modified form. 
Managers—goods, traffic and others— engineers, secretaries, and | 
other officers of the contending companies have been released | 
from their parliamentary duties, and are, happily for the public 
and their boards and shareholders, permitted to return to their 
duties and to work up their arrears. 

Another renewed contest is on foot in Lord Wenlock’s Com- 
mittee in connection with the Great Western Railway (Steam 
Vessels) Bill, to authoriselines of steam and other vessels between 
Weymouth and Portland and the Channel Islands and the ports 
of Cherbourg and St. Malo; between Milford Haven or other 
port in Pembrokeshire and Waterford, Cork, Wexford, and 
Greenore ; and between the ports of Birkenhead and Liverpool 
and Kingstown and Dublin. The bill is opposed by the Irish 
Steamship Association and the Steamship Owners’ Association. 
On the other hand, it is very powerfully supported, petitions in 
favour having been presented from the corporations of Cork, 
Waterford, Limerick, and Clonmel, from the Waterford and 
Limerick Railway Company, from the town commissioners of 
some tuwns and the inhabitauts of others, and from the cattle 
and poultry shippers of Cork and Waterford. Mr. Mereweather, 
Q.C., who opened the case for the promoters, said that the Great 
Western Company had been driven by necessity to adopt this 
bill, which was essential to their having access to the districts 
and traffic that fairly belonged to them if they could accommo- 
date such traffic. They had besieged all the ports and ship 
owners of England to induce some other firm or company to 
provide the accommodation, but without success. The inquiry 
commenced on Tuesday last. 

In Lord Beauchamp’s Committee the Clyde and Cumbrae 
Light Trust Bill has occupied since Thursday. The opposing 
mgr in this case had a long struggle in committee last session. 

n this session they have again had a protracted contest in the 
Commons’ Committee, which they are renewing in the Lords’. 
The matters in contention are the control and application of 
the large amount of dues levied by the Clyde and Cumbrae 
Light Trust upon shipping in the Clyde. The bill that has 
passed the Commons, and is now before Lord Beauchamp’s 
Committee, remodels the constitution of the Trust, giving a 
large measure of power and participation to the shipowners, 
and to a great extent ousting the old trustees. The practical 
effect of the adoption of the bill will probably be that while 
certain local “landward” interests may suffer, the revenues will 
be applied to a greater extent than hitherto in the improvement 
of the navigation of the Clyde river and firth. 

A number of bills have passed the Committees during the week 


| a8 unopposed, although they commenced their courses as opposed 


bills. The combative element usually gets subdued towards the 


_ close of the session, especially in such cases as have involved a 


costly contest in the Committee in which bills have been first 
heard, and the withdrawal of opposition is hence a common 
occurrence. Among the unopposed bills passed by Lord Redes- 
dale’s Committee are the Bristol and Exeter Railway Bill, the 
Humber Conservancy, Southport Improvement, Salford Borough 


| Improvement, North British Railway (Omnibus Bi!\), Dundee 


Police, Lambeth Water, and the Mitcheldezn-road Station and 
Whimsey Railway Bills A’so the Sutherland and Caith- 
ness (Duke of Sutherland’s line), the Bury, Pool, and 
Gwendreath Railway, the Albert Bridge, the Greenock, and 
the Edinburgh Street Tramway Bills. The Dublin Street 
Tramways Bill was keenly opposed by the Dublin and Rath- 
tines, and other local railway companies, on the ground that 





the proposed appropriation of the public roads by tramways would 
absuib the local traffic, upon which they depended for a return 








THE HOUSE OF COMMONS’ COMMITTEE ON 
PATENT LAW. 
No. V. 

YESTERDAY, at the meeting of the Committee of the House of 
Commons on Patent Law, Mr. Samuelson, M.P., presided. 

M. Schneider, formerly President of the French Senate, and 
manager of the Creusot Works, gave evidence before the Com- 
mittee, and said that he had had considerable experience in rela- 
tion to patents, but had gained more of that experience as a manu- 
facturer than as a legislator. There is considerable similarity be- 
tween the patent systems of England and France, because in both 
countries patents are granted without previous examination, and 
without a Government guarantee. He wished to give evidence to 
the Committee as to what he believed should be the spirit in 
which the Legislature shouid deal with patents, He thought that 
nobody should have a primd facie right to a patent, and that 
patents should only be granted in very rare and exceptional cases, 
by means of a special law, after very considerable inquiry had 
been made as to the reason why a patent should be granted in any 
particular case. Each invention should stand upon its own merits, 
and those merits should be of a very exceptional character before 
the invention was protected bya patent; in fact, the fewer patents 
a nation granted the better. In his own mind he drew a line of 
Gemarcation between the creations of art and what are called in- 
ventions, for any great work of art, literature, or science represents 
the man with whom it originated; inventions in manufacture, on 
the other hand, do not represent the spirit of the man who made 
the invention; a successful invention is a the solution of a 

roblem which has already represented itself to the public at 
arge, or else it is the carrying out of an idea which is in the mind 
of everybody. In his long career of forty ee of practical life 
he had known but a very limited number of cases in which an in- 
dustrial invention originated with any one man in particular, and 
in which the said invention was a work of genius which 
rendered great service to the public; on the other hand, 
most patented inventions were such as would have been 
invented by another man on the following day. In the great 
majority of cases the invention did not represent the personalit 
of the man, or a service to society, which was so muc 
personal to the man, that if he had not brought it forward society 
would not have possessed very shortly afterwards the same 
invention. He thought it to be almost certain that any invention 
called for by society would be forthcoming in a very short time, 
under any circumstances, in an immense majority of cases; but at 
the same time, he should not like to speak too positively as to the 
disadvantages of patents, because he did not think that there 
ought to be no patents at all; he held rather that they should be 
granted very seldom, and under very stringent conditions. He 
thought that works of art and of mind should receive a great deal 
of protection, and for a very long time—almost infinite protection 
—because, in his opinion, as he had already said, such works 
represented the man himself; In néarly all the cases the 
inventor is, in his opinion, the man who first states the problem 
to be solved; the solution is generally given by the first practical 
man to whom the problem is put.* Some time ago he had to 
construct some very large marine engines for the French navy, 
and found that he had no machine which would forge pieces of 
iron sufficiently large to construct certain portions of the said 
engines. He brought the difficulty under the notice of his chief 
engineer, who thereupon set to work to design « hammer to forge 
very heavy picces of iron; he examined the design and saw that 
it was a very good one, but asit was new and unwied, he resolved 
before constructing it to visit the great works in England, to see 
if he could find anything better. He went over all the large 
establishments in England where heavy pieces of iron were forged, 
but found no hammering machinery good enough for his purpose, 








machines has been for a 
ventor ?—Ep. 


* The problem of the construction of flyin 
long time before the public, but where is the 
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He went to that very great and clever engineer and inventor, 
Mr. Nasmyth, and propounded the problem to him. Mr. Nas- 
myth produced his portfolio, and showed him a design for a steam 
hammer; they discussed the project together, and he pointed out to 
Mr. Nasmyth that the plan was not practically a good one. Mr. 
Nasmyth accordingly put his plans back in his portfolio and 
did not execute them, and nothien better was found than that 
which his own engineer had proposed to him before he left France. 
On his return, therefore, he resolved that the steam hammer de- 
ag by his own engineer should be made, and one day, when 
. Nasmyth came to his place, he told him what they intended 

to do, . Nasmyth ani certain objections to their project. 
But the hammer was made, and after it had been used in his 
works for six months Mr. Nasmyth came there and sawit. It 
worked well enough, and Mr. Nasmyth pencilled a sketch of it in 
his pocket-book. Mr. Nasmyth afterwards declared himself to be 
the inventor of the steam hammer, and he took out a patent 
for it in land, Germany, and Russia. But he declared that 
. Nasm was not the inventor of the steam hammer, neither 
was he (the witness) the inventor of the steam hammer; they 
both of them were looking for the means to do the work, and the 
means Mr. Nasmyth found were not good, though no doubt he 
would have discovered the solution of the problem within three 
months, Several engineers in France were seeking for a solution 
of the problem, which was simply to raise a heavy weight and let 
it fall on the wrought iron on the forge; this was the problem, and 
some one was sure to solve it before long. He believed that at his 
works the problem was first solved practically; the steam hammer 
used at the mt day is the same one which was invented by his 
engineer, and it is of immense service, for without it itis impossible 
to make engines of more than three or four hundred horse-power. 
e took out no patent for it, because it was a thing which anybody 
else would have invented within a few months afterwards; he did 
not think that the hammer was a fit subject for a patent, nor 
indeed any other arrangement of mechanical means for doing 
ordinary work. As Mr. mer’s invention, were it not 
for the few inventions like those of Mr. Bessemer and Mr. Siemens, 
he should say that there ought to be no patents at all. Mr. 
er introduced into the manufacture of steel great and 
absolutely new ideas; he produced an exceptional temperature in 
molten iron by the introduction of air; the idea of the use of this 
air was one which was not within the reach of everybody, 
and he thought it to be a very fit subject fora patent. But 
when Mr, Bessemer took out a patent for the means whereby 
he turned his vessels over, so as to pour out their molten 
contents, he looked upon it as a bad joke. Engineers would have 
been sure to have made this invention in the most easy manner 
possible, and he did not like to see a great genius like Mr. Bes- 
semer taking out a patent for a thing so simple. Mr. Siemens’ 
invention was a very meritorious one. He and a French engineer 
had found out between them two things which resulted in the 
construction of very valuable furnaces, The first thing was to 
turn the coal into gas betore burning it in the furnace, and the 
other was to raise it and the air to a very high temperature in hot 
brick chambers before they were burnt together in the furnace. 
By these means a high temperature was produced such as had 
never before been used practically in metallurgical operations. An 
invention of this nature attained an object of considerable im- 
portance. It was a combination of processes which gave something 
absolutely new, which could not have been attained in any other way. 
It was only in such exceptional cases as these that he would grant 
patents. In the generality of cases it was not necessary to grant 
them to further the progress of industry. For instance, in the first 
case there are a certain number of minds which are naturally of 
an inventive order; it is a kind of a monomania, and one of the 
follies of the human mind. Whether patents be granted or not, 
men with such faculties are sure to becomeinventors. The grant- 
ing of patents to such people simply furnishes them with an 
opportunity of spending money, and of ruining themselves while 
lured on by the prospect of ing advantages. He did not 
believe that in the category of natural inventors, such as those 
whom he had just described, were many who had given much 
assistance to industry. But there are inventors of another kind, 
namely, those who are obliged to invent because they have a 
— before them to solve, in the same manner that the steam 
mer was invented in his works, because it was wanted there. 

An invention of this kind is very rarely made by one man. In his 
works things were constantly being invented for which he might 
have taken a patent out — day, yet he scarcely knew a single 
instance in which a thing been invented by any one man in 
ticular, Certain work has to be executed, the problem is 
rought before him, ke wants to arrive at a certain result, con- 
sequently he speaks to one of his engineers or to a metallurgist, 
and a solution is om He discusses the project, and shows 
that it is not good, but has something in it which may be 
made useful. They then speak of it to one or two other 
people in the works, modifications are made, and out of 
these spring a new machine or a process. There is a new 
child before them, {but {it is utterly impossible to say who is 
the father. There should not be a patent under such conditions. 
Therefore, he alleged that in the majority of cases patents are not 
ee neither are they for the good of society. They are not 
just. They are hurtful, because industry is fettered by the in- 
ventor, in consequence of manufacturers being prevented from 
using things which anybody would be sure to invent directly the 
want became apparent; whereas, now they are prevented from 
using these things by the gentleman who has taken out the patent. 
He himself had taken out about ten patents in order not to be 
prevented from using things which had been invented in his own 
works, Although, as a general rule, he thought patents to be useless 
and em » he did not think that there ought to be no 
patents at all; they should be granted only for inventi which 
include something which has never been done before, and where 
nothing known at the time would give the same result, also where 
there is no probability that anybody else would have invented the 
same thing, and where it is certain that a great service is rendered 
by the invention to humanity and to society. It was quite possi- 
ble that, thanks to inventors, the world might profit a little 
sooner by the use of an invention brought forth before its time 
under the stimulus of a patent law; but this advantage was 
counterbalanced by the fact that the world could not profit by it 
later, in consequence of being hampered by an inventor. The 
inconveniences of a patent law outweigh the conveniences. To 
escape patentees and those who buy up patents it is 'y for 
« manufacturer to keep a staff to examine all the patents which 
are taken out. In 1850 an action at Jaw was brought against him 
because he began to build screw engines for the French navy; 
he did not know why the action was broaght against him 
in particular rather than against other French’ engineers 
who made screw engines; the action was brought by a man 
who had purchased the patent. The result was that he 
had to get papers from a great many foreign countries to prove 
that the invention was a hundred and fifty years old or more; this 
search cost 30,000f., and a judgment of 20,000f. was given against 
him, which was afterwards reduced to 10,000f. He had explained 
whas he thought should be the — in which legislation should 
act with regard to patents, and he would now speak a little us to 
the means. He should like that everybody should be allowed to 
ask fur a patent, but that patents should not be granted as aright. 
An examination of the invention should be made in the first in- 
stance, in order to consider its public value, and to determine the 
question of priority; this should be done by a parliamentary com- 
when of a i. om —_ ie comeneenion should have no 
wer to say whether the patent should or should not be granted, 
Put after it had come to a decision it should give its nation tou 
and before this court any one who wished to oppose 
of the patent should have power to dose, He sug- 
ofa — court of law because he thought 

lawyers only should judge between the interests of inventors, 
the interests of manufacturers, and the interests of syciety. ‘This 














court should have power to declare that there is no ground for a 
patent, or that there is occasion to grant protection for a term 
to the inventor, during which term he should put his inventien 
into practice. The court should have the power to grant a patent 
for a term varying from one month to two years. Seppesing = 
Bessemer bad come before a court like this itwould very probably 
have given him two years. It had been a thought of his that it 
might be a good plan to give national rewards to inventors, which 
rewards should not be paid out of the general revenue of the 
State, but by those manufacturers or people who profit directly 
by the invention. He did not wish to see inventors recompensed 
from the national funds, because the money would most likely 
then be granted very badly. Those who had to give it 
could not very well judge how much ought to be granted 
in any particular case. If the manufacturers had to pay it it would 
be easier to ascertain the real value of the invention. About ten 

ears ago a commission made a proposal in France to introduce a 
— which was considered very favourable to inventors, and this 
law would have so multiplied patents that a manufacturer would 
never have been certain that he could have taken a single step 
without walking upon a patent. He objected to the spirit of the 
said law, and he did his part in preventing the repurt of the com- 
mission from being submitted to the Legislature. Ten years ago 
popular opinion in France was strongly in favour of inventors, and 
the idea was that there ought to be t latitude in the granting 
of patents. Now a reaction canal to be setting in; but at all 
events, whether there were any such reaction or not, he knew 
himself to be one of the objectors to patents. He had never per- 
mitted that any one of the men in his employ should be the 
owner of an invention. He had never, in his forty years’ experi- 
ence, known an invention to be made in his works without a 
problem having been first submitted, and then the inventions were 
usually of continuous creation. Yet he had several times taken 
out patents in the name of one or other of his men to satisfy their 
amour propre, and he paid some of them very high salaries in 
consequence of their inventive ingenuity and other good qualities. 
A manufacturer might reward a man who made a useful improve- 
ment by giving him asum of money, or by raising his salary, or by 
making him a foreman, or by promoting him to the position of 
manager. Supposing that on the abolition of patents secret manu- 
facture were resorted to, theresult wouldsimply be that the inven- 
tor would not lose the value of the invention; but in most cases he 
believed that secret manufacture was not practicable. He had 
noticed that in France those manufacturing districts were most 
prosperous where the manufacturers were most free and — with 
regard to any new inventions, and where they unreservedly made 
known their improvements to each other. 

In reply to a tion, M. Schneider said that Mr. Nasmyth 
had not patented the steam hammer in France, and he was not 
aware that anybody else had done so, 

The proceedings then closed. A part of the evidenct given 
was inaudible over a large portion of the committee-room, in con- 
sequence, as on other occasions, of the gentleman giving evidence 
being seated so close to the chairman that the questions and 
answers had a natural tendency to sink to a conversational tone. 
Were they seated further apart this inconvenience would be 
remedied. 








THE Railway News states that the Russian Minister, Count 
Bobrinski, is about to grant an important concession for the con- 
struction of a railway from Wilna to Kbormatoff, a length of 800 
to 1000 versts. 


THE LATE CHIEF CONSTRUCTOR OF THE Navy. — Mr. FE. J. 
Reed, C.B., late Chief Constructor of her Majesty’s Navy, arrived 
on Monday from St, Petersburg and Nicolaieff, where he has been 
inspecting the Russian dockyards at the request of the Cz«r's 
Government. He has now come to Constantinople on a similar 
invitation from the Porte, and yesterday, in company with Achmet 
Pacha, he made a very minute inspection of the Haskeni Arsenal 
= a aid to areport tothe Minister of Marine.— Levant Herald, 

une 7th, 


Our CoaL.—We hear that the labours of the Royal Commission 

on coal, appointed a gad poe ago by Sir George Grey, are onthe 
Seer of completion, and the result is the demonstration of the 
act that, assuming a certain annual increase in the rate of con- 
sumption, sufficiently economically gettable coal exists in Great 
Britain and Ireland to last from 800 to 1000 years. If this be so 
neither Mr. Gladstone nor any future Prime Minister for many 
generations to come need urge the House of Commons to pay cif 
the National Debt on the ground of the approaching exhaustion 
of our coal-fields.—Z'imes. 


LitHo-Fractevr. — An influential deputation, consisting of 
about thirty gentlemen, the greater part of whom were members 
of Parliament, and the remainder representing the mining, 
scientific, and commercial interests, waited upon the Home Sec- 
retary, recently, to obtain permission to import into England, and 
also to manufacture, the above new explosive compound. Mr. R. 
S. France and Mr, Houlder spoke as to the safety of transit, and 
the great advantage of having such a powerful material for mining 
purposes. It was also stated that the name would be altered to 
*“* Kreb’s Explosive.” Mr. Bruce expressed his readiness to meet 
the wishes of the deputation, but he would first take the opinions 
of several scientific men on the matter. 


THE InONWORKERS OF NORTH STAFFORDSHIREcontinue to agitat 
with a view to a risein their wages. They ask for an advance of 1s 
per ton for the puddlers, and 10 per cent. for the millmen, basing 
their claim upon an improvement in trade, and denying that there 
should be no rise of wages until prices are officially raised, 
although the masters on their part maintain that wages should go 
up or down in sympathy with the official list. At a meetin 
which was held on Monday at Tunstall a communication was read 
offering employment at Hartlepool for eighty puddlers, at wages 
alleged to be slightly over those the North Staffordshire men are 
now asking. The correspondent seems to have inferred that the 
men had given notice, and were coming out. This, the speakers 
said, was incorrect, and the meeting closed after it had been made 
known that the movement was approved by Mr. Kane, of Dar- 
lington, the secretary of the National Association of the Malleable 
Ironworkers ; and arrangements had been made for the holding of 
meetings in the several works on the following Saturday evening, 
to ascertain the views of the men on a resolution to the effect that 
the meeting saw the necessity of urgently pressing for the rise 
that has been mentioned. 

THE VALUE OF NortH LINCOLNSHIRE IRONSTONE. — Com- 
paratively few years have elapsed since the iron ore obtained in 
North Lincolnshire was first discovered and its value defined, yet 
it is long enough to have fixed a high value upon the stone which 
is found there. It was not until 1864 that the first two furnaces 
were built for smelting purposes by the owners of the Trent Works. 
Since then several others have been built, and a large quantity of 
pig iron is now produced there. The district forms « valuable 
feeder for numerous other ironworks in Yorkshire and Derbyshire, 
rom which districts coke is usually taken in the return wagons. 
The value of the ironstone cannot be more forcibly illustrated 
than by a recent purchase which has been made by Josep! Cliffe, 
E-q., of the Frodinghan Ironworks, and of Wortley, in the West 
Riding. That gentleman, at an auction sale which took place at 
Brigg in Lincolnshire, purchased what is known as the Holme 
estate, consisting of 470 acres of arable, wood, and pasture land, for 
£18,000, as well as a farm stead with 13 :cres of land for £760, 
It is stated that the estate will “‘prove to be rich in minerals,’ 
which, says a local paper, ‘‘ accounts for its finding a purchaser in 
the enterprising gentleman whose name appears above.” We 
may state the produce of iron ore raised in this district in 1866 
was 175,720 tons; in 1867 it had increased to 192,213 tons; in 1868 


| 8 further increase is obs ont of not less than 205,099 tons; whilst 
253,024, 


in 1869 it had reached 





THE TIMBERING OF TRENCHES AND TUNNELS 
APPLICABLE TO RAILWAY AND SEWERAGE 
WORKS.* 


TrBeRr is required in constructing sewerage works, to support 
the sides of the narrow and deep cuttings required in building the 
drainage culverts and pipe drains, for centreing, drainage purposes 
and other special purposes hereafter mentioned. It is also re- 
quired in tunnelling to support the sides of the shafts, and the 
roofs, and side walls of the headings ; to carry the tramways, and 
for the construction of the long pump rods in the deep shafts. 
Also for centreing, drainage, trunks, and other special purposes. 
The manner of framing and introducing the timber depends greatly 
upon whether the timbering is to be only temporary, that is to say, 
merely to support the ground in advance of the masonry, or 
whether, as in the case of headings for a tunnel, it is required to 
stand possibly for several years. 

Secondly, on the description and quality of the timber to be used; 
i.e., whether the timber is to be round, half round, or squared tim- 
ber; and what sort of timber and what sizes of it are available. It 
is usual for temporary work, suchas that first mentioned, to use the 
timber that is the cheapest, the most easily and most econoniically 
transported, and which is the most saleable after it has served 
the temporary purpose required of it. If the timber is sufficiently 
good and strong for its work no objection can be taken to such a 
course, but it is often a very short-sighted policy, as it is hoped to 
be shown presently. Before entering more particularly into a de- 
scription of the timbering required for open cuttings for sewerage 
works, and for driftways, headings, &c., for railway tunnels, it 
will be well to set forth a few simple rules for carrying out such 
works of timbering generally, ‘They are well known by all mining 
engineers, and most of them by any good practical miner. (1) All 
timber used should be of as hard and tough a nature as it is pos- 
sible to procure for a reasonable cost. (2) All timber should be 
cut at the fall of the year, when the sap is down, and no timber 
ought to be used that has not had a certain amount of seasoning, 
having been kept either constantly wet or dry for not less than six 
months after it was felled. (3) All timber used should have been 
barked three months before using. (4) The best description of 
timber for shores, sills, posts, &c., is larch or fir; oak may be used 
occasionally to resist a great transverse strain. (5) The principal 
strain should in all cases be thrown as far as possible upon the end 
grain of the timber, or, in the case of eee Fae. sills or 
sleepers, which should always, if possible, be of half round timber 
upon the rounded side of the timber. (6) All side pillars or side 
posts should be slightly oblique, forming with the head and ground 
sills the section of a truncated pyramid. The tenons of the pillars, 
&e., should be cut square, and the mortices in the sills at an angle 
to prevent lateral movement. (7) The timbers should be framed 
and fitted accurately ; no spikes or bolts to be used to keep the 
timbers together ; all wedging up to be avoided as far as possible, 
except in certain cases described hereafter. (8) All poling boards 
in headings, and the linings at the back of the curbs, where square 
shafts are timber-lined, should be pointed and driven obliquely, 
each set to overlap the preceding one. (9) All shores to be fitted 
to drive from above; and never in any case sideways or horizon- 
tally. When half round timber is used for the waling the ends 
of the shores to be slightly bird’s-mouthed, to fit to the shape of 
the timber. (10) As large a bearing surface as possible to be al- 
lowed where the end of one timber takes a bearing upon the face 
of another timber. (11) When planks, battens, or other square 
timbers are used for waling pieces, they should be bedded in the 
sides of the excavation at a slight angle, so that when the shore, 
cut to the proper angle, is driven down from above, it will always 
take a fair bearing over the whole of its surface. (12) Adjustable 
gauges to be provided for taking the exact length and exact angle 
of ends of the timber required. (13) No timbers require to be 
fitted in their places more tightly than to take a fair bearing. If 
avy strain is shown upon them they will be tightened far better 
and more in the direction required than by any artificial means 

that can possibly be used. 

First, as to timber in open cuttings or for sewerage work. Most 
of these works are executed either in large towns or in the 
neighbourhood of them, and the timber used to support the sides 
of the excavations is either such as can be found in the place or 
can be most easily conveyed to it, fir scaffold poles, cut up into 
lengths, being used for the shores, and the cheapest description of 
battens or planks that can be procured for the walings. In many 
cases these are only used for form's sake and might readily be 
dispensed with. The common practice is to introduce tiers of 
battens, about 4ft. or 5ft. apart in depth, with round poles of from 
4in. to Gin. diameter for shores. These are almost always driven 
sideways into their places, and even if well cut and fitted have 
but a comparatively small bearing upon the batten which forms 
the waling piece. If the cutting is dry these shores frequently 
become loose and drop down, as there is seldom any upright or 
support under them. In many cases this arrangement proves 
sufficient, as no timbering is really wanted, but when there is 
really a pressure exerted against the timber the waling planks or 
battens are very apt to split, from the shores being driven in side- 
ways, and therefore bearing on a very small surface of the timber. 
If battens are used in the above manner it is much better to cut 
the excavation to a slight batter, and to let the battens or planks 
in parallel to the face, and to drive down the shores from above 
sutliciently tight to give the batten a firm bearing against the 
sides of the excavation. The lower tier of battens should be 
strutted up from the ground, and uprights should be placed at 
intervals between the tiers of battens, especially under pod ow 
When half-round timber can be procured it is generally preferable 
tu the battens, as it has less tendency to split. In that case the 
flat side of the timber should be placed against the side of the cutting 
and slightly let into it, and the end of the shores should be slightly 
bird’s-mouthed out to fit the round side of the timber, and 
should be driven down from above. If the ground worked 
through is of very shifting nature, such as thin strata of sand or 
clay, with water, it is often necessary to close-timber the cutting. 
In this case planks should be placed upright at intervals of from 
5ft. to 6ft., with horizontal planks behind them, one upon the 
other; the usual round shores being introduced between the 
planks, which must always be laid ata slight angle, so that by 
driving down the shores from above the whole will be wedged 
firmly into its position. When the ground is very insecure the 
upright planks can only be driven in short lengths, the one being 
made to overlap the other. Of course a system of timbering 
comparatively sv complicated should not be used unless absolutely 
necessary, and in many cases where there is suflicient depth of 
roof it is better to carry on the excavation in short lengths and 
tunnel in between. But there are cases where tunnelling cannot 
be adopted, and itis better to go to any reasonable expense in 
timbering rather than to risk life. Besides the above reasons in 
many instances it is absolutely necessary to leave the timber in 
until the ground has become thoroughly consolidated. Unless 
such timbers are of the proper size, aud have been well framed 
together, such a precaution is worse than useless, and it gives a 
fancied security which does not really exist. 

There is another use of timber, which cannot be said to be 
confined strictly to cutting trenches for sewerage work, as it is 
applicable in all cases where masonry is carried on in deep excava- 
tions. It has been found more advantageous instead of carrying 
down the mortar in hods to supply the bricklayers to construct 
small truoks 5jin. square internally and about jin. thick ; they 
are made out of stuff procured by putting two cuts through « 
batten and fitted with hopper heads. The lower ends are easily 
—_ ey a 80 as to eaeee on tote —— ao neem 
8 @ rope at to short ahear across eu 
The meee wp made close ty the cutting as the work pro- 
ceeds, and one man filling the mortar into the hopper heads of 
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two trunks can keep four bricklayers going instead of two, or 
even at times three, hodmen, who would otherwise be required, 
temporary shores and struts being used in some cases until 
the permanent shores can be driven. Where the ground 
is of the nature of running sand, and can only be excavated 
in very shallow lifts or stages, the excavation may be 
carried on after the manner in which square shafts are 
sunk and timbered in some of the German brown coal mines, 
upright pieces of half-round timber, pointed at the ends, bein 
first driven into the ground, in advance of the excavation, an 
inclining slightly inwards. Waling planks are fixed between 
these timbers, and supported in a temporary manner by short 
iles, until the shores are introduced and driven from above as 
efore-mentioned, care being taken always to have uprights 
under the waling planks, A space, varying in width from 2in. to 
3in., will be left behind the waling planks, into which should be 
driven planks, or battens, or half-round pieces of timber pointed 
at the ends, and which pieces must be gradually driven down- 
wards as the work proceeds as far as safety will allow, when 
another upright is driven down in front of the first in the same 
manner as already described, and shown in sinking short lifts 
through shifting ground, requiring to be close timbered. Great 
additional strength is given to this mode of timbering by intro- 
ducing long binders of stronger timber from top to bottom of the 
excavation, taking a bearing against all the walings and having 
independent shores between them. This plan has also a 
great advantage in deep cuttings, where lias stone lime is 
used, The sliding of the mortar down the trunk keeps it 
chafed up and soft, instead of its constantly getting stiff upon 
the mortar boards when carried down in hods, It is of such 
great importance that the timbers used in shoring should 
be accurately fitted, that simple adjustable gauges, which do not 
easily get out of order, will always pay for themselves, such as 
may be made for taking angles and splays, and also for taking 
dead lengths at the same time. Although chere are great objec- 
tions to using iron bolts, screws, or spikes, to frame shoring to- 
gether, there are cases where iron may be advantageously used in 
connection with wood, where shores have to be taken down, and 
replaced on the completion of each length of culvert, The ends 
quickly wear out, especially if they are driven horizontally, and 
the shores become too short. The plan was tried of shrinking 
iron hoops on to the ends of the shores, and was found to answer 
very well, and that there was a saving of one-third of the timber 
used in shores even in a length of 100 yards of culvert. Where 
the pressure is very great upon the shores they are very apt to 
split the waling, unless they are cut very accurately and are of 
the full size of the plank. It has been found of advantage to 
provide a few wrought iron clamps to use in such exceptional 
cases; they are fixed at the back of the shores, There is one 
more way in which iron may be used with advantage in connection 
with timber for shoring. It is frequently necessary to introduce 
additional shores at the bottom of a deep excavation for sewerage 
work, or to change the position of those which are fixed, to make 
room for the masonry. It is often very difficult to drive such 
additional shores into position, so that the proper pressure may 
be thrown upon them without disturbing several others. It is 
proposed to effect this object by making use of a double shore 
capable of adjustment in the length, and constructed in the follow- 
ing manner :—A piece of round timber 7in. diameter is hooped at 
both ends with strong wrought iron hoops made from 3 iron 4in. 
brood. A groove is then cut down the centre of the piece of 
timber lin. wide, as far as the hoops at each end, with two cross 
grooves in the centre } by }. Folding wrought iron wedges, 
with projecting ribs to fit the cross grooves, are then introduced in 
the centre, and driven up till the timber is sprung apart about 2in. 
or more, as the case may be, according to the length of the shore. 
Two other rings made of the same sized iron are then slipped 
over the ends of the timber, sufficiently large to go nearly as far 
the centre wedges. They are to be driven sufficiently tight to 
hold them firmly in their positions ; the shore is then ready to fix 
in place. When in place the wedges are to be slackened, and the 
spring of the timber will cause the shore to fix itself tight without 
any hammering or wedging. When so fixed the loose rings are to 
be driven up against the wedges in order to prevent springing if 
“un unusual strain is thrown upon the end of the shore. When 
the shore requires to be withdrawn the wedges are to be driven 
up again, and in so doing the loose rings are driven back, and the 
shore being shortened is easily removed. Cast iron friction rollers 
working on wrought iron pins are sometimes introduced with ad- 
vantage at intervals instead of the wood rounds to the ladders 





In enlarging the tunnel from the section of the heading to the 
full size, very little timbering is required in an ordinary way be- 
yond the centreing, as the masonry in all cases should immediately 
follow the tion as it p There is always, however, a 
certain space to pen = in advance of the centreing, to allow room 
for the men to work in. This will often carry itself; at other 
times it is supported by short ends of boards, or planks resting on 
the masonry, and either shored or strutted against the face. A 
better plan would be to make use of an inner and outer centreing, 
the outer slightly overlapping the inner, and being strutted u 
from it. The front face of the inner or principal centreing shoul 
stand almost fair with the face of the outer centreing, but must 
not overlap it much, in order to give room for filling in round the 
outside of the arch. The two sets of centreing should be moved 
forward gradually as the work proceeds, and wedged up when in 
their places. The uprights should be of round timber; all tighten- 
ing up should be done with wedges driven een the double 
plates. In some cases it is very desirable to construct the centreing 
so that it may be taxen to pieces. A trussed centreing in three 
thicknesses is the most convenient description of centreing for this 
purpose. The outside segments of the centreingare cut in the 
usual form, and are jointed on the uprights; the uprights are 
shouldered to support the middle piece. The uprights and seg- 
ments are tied together by wrought iron loops, w ich are riveted 
to the one segment, and, passing through a mortice in the middle 
segment and the outside segment on the other side, or the opposite 
upright, are keyed firmly against the upright or opposite segment 
by a hard wood wedge driven through the loop. 

Then as to timber in shafts: in some cases a double curb of 
three inch plank, with the cross joints properly broken, is laid 
upon the ground, and the masonry being built upon it, it is gra- 
dually sunk into the ground, by excavating out the inside, and under 
the curb; various descriptions ofgiron bond being used to tie the 
masonry. For smaller shafts a common well curb isused, rather more 
strongly constructed than usual, Where timber is plentiful, and the 
conveyance of materials difficult and expensive, asquare or rectan- 
gular shaft may be sunk and timbered in a similar manner to the 
shafts adapted for the mines in the Hartz Mountains. A strong curb 
of round timber is first laid, the timbers being halved together and 
slightly birds-mouthed, in order that they may fit to the rounded 
sides. When the ground is very full of water or otherwise inse- 
cure the curbs are laid one upon the other. At other times they 
are kept at variable distances apart, and are sometimes lined at 
the back with two-inch planks, but generally they are lined at the 
back with boards pointed at the ends, driven to a certain batter 
by the same means reversed as those described for driving head- 
ings, one set of boards always overlapping the next. 

The long pump rods for deep shafts are generally of square tim- 
ber, scarfed and bolted together, but where tapering sticks of 
round timber are readily available they will make an equally 
strong and much lighter and more economical pump rod. There 
are many other purposes for which timber is used in connection 
with tunnelling, as, for instance, the windlasses and horse whims 
for raising the stuff excavated, the ribbles or tubs in which it is 
raised, and the various timber erections and other buildings which 
are required in connection with the pumping and hoisting ap- 
paratus, These, however, vary so much that it would not be 
possible to describe them properly within the limits of an essay. 
It is sufficient to say that all framing should be well and strongly 
put together, and well tied with iron where it is in the open air, 
and all wearing parts should be of iron, or if that is not possible 
of very hard wood; and nothing should be so complicated as to 
prevent an intelligent miner from taking it apart and putting it 
together again. It is not fora moment supposed that anything 
new has been brought forward in the foregoing observations. An 
attempt has only been made to collect together a few memoranda 
from personal experience as a railway and sewerage engineer and 
contracto~, and also the results of the information obtained while 
superintending some mines and furnaces in the Hartz Mountains, 
the timbering of which was carried out under the direction of a 
very intelligent and experienced German mining captain. Several 
of the modes of using timber above described were there executed 
under his superintendence at the suggestion of the author of this 
paper. 
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used for conveying materials in deep sewerage trenches ; they | 355. Fesner BaLiou Tayior, Vowler-street, Walworth-road, Surrey, and 


should of course be rather larger than the rounds, 


By carrying , 


an endless rope round these rollers bricks may sometimes with | 


advantage be lowered down in boxes instead of being carried down 
in hods, There are many other minor uses for timber for sewer- 
age work, such as centreing, put together in pieces when common 
centreing cannot be withdrawn, temporary drainage trunks, and 
other items, which need not be particularly described. 
Secondly, as to the use of timber in tunnel headings. The 
timbering when the ground is tolerably firm generally consists of 
two side posts, which zre let 4in. or 5in. into the bottom. They 
should be inclined towards each other and framed into a head 
sill, When the ground is soft or shifting the side posts should 
stand on sole plates of half-round timber or short pieces of plank 
about lft. “Gin. long. If it is of a still more shifting nature it is 
better to frame the posts into ground sills, either let into the 
bottom or framed together in a complete system of longitudinal 
and cross sills. When two sets of frames have been introduced 
at distances of from 4ft. to Gft. apart, as the case may be, they 
are lined at the back with boards or planks, either at intervals or 
close together as may be required. Pieces of board pointed at 
the end, commonly called staves, are then driven above the head 
sill in the direction of the next frame; these should always be 
driven with a certain divergence outward, in order to make room 
for the introduction of the following set. This divergence is ob- 
tained either by cutting the board wedge-shaped, or by driving in 
slight temporary keys from the front between the boards and the 
head sill; or, better still, by introducing a lintel abcve the 
head sill, which is wedged up by two or more hard wood wedges 
against the ends of the boards. It is sometimes necessary to drive 
these boards also at the back of the side posts and under the 
sills, forming a close timbering, having the section of the frus- 
trum of a pyramid. It is often also advisable, in order to assist 
in obtaining this divergence, to fix a third set of framing rather 
larger than the others in front of the second set, over or outside 
of which the boards are driven. The second set of staves is 
driven forward, in like manner overlapping the others to the ex- 
tent of 5in. to Gin. If the stratum contains much water it is 
necessary to sccure the face as the work proceeds, It is better in 
that case to proceed in steps by fixing short planks against the 
face of the work, and driving shores between them and the next 
frame, and if necessary strutting the frame against the one behind 
it. The poling boards and the boards forming the lining behind 
the side posts are then driven forward by degrees, sometimes only 
a few inches in the course of a day. Various temporary means of 
strutting and shoring the face are adopted, but these are so 
numerous, according to circumstances, that it is impossible 
to give any general rules for constructing them. Experience 
and presence of mind are the principal guides to be relied 
on in such cases. Where it is necessary to carry a tramway 
through the heading the sleepers should be laid independently of 
the ground sills. The drainage from a heading should be carried 
in wood trunks laid upon the ground sills and under the cross 
sleepers carrying the tramways. These trunks should be made 


with a bottom and two sides tied together by cross pieces, dove- 
tailed into the sides of all the joints and intermediate ties, about 
four feet apart. 
with ledges under, of such a length that they —_ drop easily into 
ee, and may be lifted for the purpose of cleaning out the 
trunk, 


The top should be loose, formed of short pieces 


' 
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WittiamM MicnaeL Apams, Horton-street, Lewisham, Kent, “ An 
improved method of connecting a propeller to its shaft to serve the 
double purpose of propelling and steering a vessel, and a universal 
joint or coupling for the same, and other similar purposes.”—11th 
February, 1871. 

611. howane Srirtmsc NewAtt, Gateshead, Durham, “ Improvements in 
the mannfacture of ropes, and in machinery for making them.”—7th 
March, 1871. 

709. James Lorp, WittiaAmM Lorp, and Jonn Fenton, Crawshawbooth 
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935. Jou~ Ricuarps, Georce LAwrence, and Josep Lincarp, Birming- 
ham, ‘Improvements iu certain articles of jewellery.”—8th April, 
1871. 

955. Cameron Josepn Francis Stuart MacDowatt, Pall Mall, London, 
“Improvements in soldiers’ knapsacks, whereby they are rendered 
suitable for use also as cuirasses or breastplates, and to serve as rifle 
steadiers in action.”—11th April, 1871. 

966. Mark Lancpow Wixy, New York, U.S., “Improvements in appa- 
ratus for bathing and washing the head and drying the hair.” —12th 
April, 1871. 

1028. Joun Henry Jounson, Lincolo’s-inn-fields, London, ‘‘ A machine or 
apparatus for composing and translating secret correspondence.”—A 
communication from Paolo Caleagno, Turin, Italy.—18th April, 1871. 

1135. Jonn Bercer Spence, Manchester, ‘‘ Improvements in furnaces for 
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1156. Jonn Bercer Spence and Peter Dvnn, Manchester, ‘‘ Improve- 
meuts in the manufacture of manure.”—-28th April, 1871. 
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in the construction of furnaces for preventing or lessening smoke and 
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1211. ApoLpHE Pierre Vassarp, New Cross, Kent, ‘‘ Improvements in 
treating liquid sewage and other ammoniacal liquors in order to ob‘ 
manure therefrom.”— 4th May, 1871. 

1243. Henry Cuance, Oldbury, Wor e, Pp its in 
retorts or apparatus for concentrating sulphuric acid and for other like 

urposes.”—A communication from Junius Gridley, New York, U.8S.— 
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8th May, 1871. 

1253. Josepu Cratk and WitiiamM Batsnaw, Warrington, Lancashire, 
** Improvements in looms for weaving.”—9th May, 1871. 

1263. ALFRED Vincent Newton, Chancery-lane, London, “ Improved 
apparatus for facilitating the payment and preventing the fraudulent 
appropriation of the fares of passen; in public vehicles.”—A com- 
munication from John B. Slawson, New York, U.S.—10th May, 1871. 

1311. WittiaM Jones Menzies, St. Helens, ‘‘ Improvements in the treat- 
ment of phosphates and other solid fertilisers for the purpose of 
rendering the same more applicable to the manufacture of manure.”— 
A communication from George Thompson Lewis, Philadelphia, U.8.— 
15th May, 1871. 

1816. Josep Sovurnwoop, Leeds, Yorkshire, ‘‘ Improvements in appa- 
ratus tor receiving excrement and urine in connection with water- 
closets, _Privies, aud commodes, aud in the cleansing and 1 

1317. Joun Baker, St. Mary’s-road, Southampton, Hampshire, ‘‘ An 
improved fastener for window sashes, doors, drawers, boxes, lockers on 
shipbvard, and all such !ike articles.” 

1320. Louis Biumrecp, Wood-street, Cheapside, London, “ Improve- 
ments in pipes, cigar tubes, and cigarette tubes.”—-A communication 
from Franz Hiess, Vienna, Austria.—16th May, 1871. 

1329. James Hayman, Kennington-road, St. Mary, Lambeth, Surrey, 
‘“‘An improved method of i i on fire persons 
whose lives are endangered thereby.”—17th May, 1871. 

1351. Joun Turney, The Trent Bridge Works, Nottingham, ‘* Improve- 

a ments in scudding — or unsplit skins, and in apparatus employed 
therein.” —19th May, 1871. 











1367. Georce TurNneR, Asylum-road, Peckham, Camberwell, Surrey, 
“Improvements in the arrangement, construction, and fittings of 
marquees and tents for temporary hospitals for military and other 
uses, and for the encampment of troops and other purposes, and in 
—_ quipag therewith for field use and other purposes.” 

1373. JaMEs Jones, Birmingham, “ Improvements in coffins.” 

1375. Witt1am Ropert Lake, South ton-buildings, London, “ 

paddle-wheel.”--A communication from Elijah Pratt, New 

York, U.S.—22nd May, 1871. 
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1385. Joun Grover, Wallsend, near 
GoopMan, Walker, near New Tyne, ‘ 
apparatus to be employed in the manufacture of bleaching powder.” 

1387. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in vehicles for aang ee me liquid in bulk.”— A communication 
from William Gray Warden, P! lelphia, Pennsylvania, U.S. 

1389. Jonn S#akesPEARE Mantox, Birmingham, ‘Improvements in 
breech-loading fire-arms.”—A communication from Joseph Manton, 
Montreal Canada.—23rd May, 1871. 

1391. Bensamin Hate: Worratt, Morley, near Leeds, Yorkshire, “ Im- 
provements in supplying fuel to boiler and other furnaces, and in the 
Means or apparatus — therefor.” 

1397. Patrick FLeminG, Glasgow, Lanarkshire, N.B., ‘‘ improvements in 
brakes for railway carriages and —— 

1398. Ropert WHEBLE, Lincoln’s-inn-fields, London, ‘‘ Improvements ir 
coverings for the head and in adjuncts thereto.” 

1401. ACHILLE VANSTEENKISTE and JosePH Barse, Brussels, Belgium, 

“Improvements in steam boilers.”—24th May, 1871. 








1405. Wittiam Laycock, Ch , “Improvements in calico 
p g machines.” 
1407. Ricnarp CLarke, Manchester, “I ts in fans for blow- 





is 
ing, propelling, or exhausting air or other fluids.” 

1409. Wittiam ARMAND GiLBEe, South-street, Finsbury, London, “ An 
improvement in photography.” — A communication from William 
= ton Leggo and George E. Desbarats, Montreal, Canada.—25th 

lay, > 


1413, Josepa Waker, Clayton-le-Moors, Lancashire, ‘‘An improved 
cloth or material to be employed as floorcloth, and for other purposes 
or uses.” 

1415. Thomas Oxiver, Wheathamstead, St. Albans, Hertfordshire, ‘‘ Im- 
crc, in mills for grinding corn or other material.”—26th May, 


rt, Cheshire, ‘‘ Improvements in machinery 
‘ing felt hats.” 

1423. Epwarp Joun Cowuina We cn, Eden-street, Hampstead-road, 
London, “Improved apparatus to be attached to injectors for filling 
steam boilers.” —27th May, 1871. 

1431. Jonny Dorretit, Westbromwich, Staffordshire, and FREDERICK 
Rupez, Swan Inn, Smethwick, Staffordshire, “Improvements in 
machinery for slabbing and blooming iron and steel.” 

1433. WitiiaM PALLisEr, Mall, London, “‘ Improvements in boots.” 
—29th May, 1871. 

1435. Howarp Bussy Fox, Oxton, Cheshire, “‘An improved milk 
skimmer | which may be used for several various other useful 


purposes. 

1439. Henry WitiiaM Putnam, Bennington, Vermont, U.S., ‘‘ Improve- 

— in machinery for making wire bottle stopper fastenings.” —30th 
‘ay, 1871. 

1443. Sotomon Etsner, Angel-roid, Holland Cottages, Milbrook-road, 
Brixton, Surrey, “ Improvements in lanterns or lamps.” 

gee ny ng TANGYE, pr pty “ Improvements in suatch blocks.” 
—3lst May, 1871. 

1454. Evucento Crespi, Highbury Barn, Islington, London, “‘ Improved 
apparatus to be used in connection with Venetian blinds.” 

1456. James Epwarp Ransome, Ipswich, Suffolk, ‘‘ improvements in 
apparatus for ploughing and tilling land.” 

1458. Ricwarp Popmorge and Joun Pop»ore, Stafford, ‘‘ Improvements 
in the manufacture of cork-soled ts and shoes.” 

1460. Isaac Louis PULVERMACHER, Regent-street, London, ‘‘ Improvements 
in the construction of electric, galvanic, and magnetic chains, bands, 
and garments, and in the means of applying such to the human body 
for treating diseases and complaints, and for other purposes; also in 
oe and electro ductors in tion with such chains and 
bands.” 


1462. ALFRED Vincent Newton, Chancery-lane, London, “‘ Improvements 
in machinery for cutting, dressing, and working stone.”—A communi- 
cation from Thomas W. Baxter, Chicago, Illinois, U.S. 

1464. Wittiam Rosert Lake, Southampton-buildings, London, “ Im- 
provements in the construction of blocks for-colour printing.”—« 
communication from Moritz Laemmel, New York, U.S. 

1466. Henry Bessemer, Denmark Hill, Surrey, “Improvements in 
ordnance and projectiles.”—1st June, 1871. 

1468. Frank Josera Nosie and WittiaM Henry James Grout, Watson- 
street, Stoke Newington, London, “Improvements in bicycles and 
velocipedes, and in the machinery and apparatus employed therefor.” 

1470. Ratpu WALKER Stewart, Dunfermline, Fifeshire, N.B., “ Improve- 
ments in washing yarns, and in the machinery or apparatus employed 
therefor.” 

1472. Joun Dean and Joun Horton, Birmingham, “ Improvements in 
machinery for the manufacture of cut nails and tacks.”—2nd June, 
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1871. 
1476. MattHew ANDREw Murr and James McItwnay, Glasgow, Lanark- 
shire, N.B., “‘ Improvements in looms for weaving.” 
Herefordshire, “ Imp ts in attem- 





1480. JaMEs TURNCOCK, 


perators. 
1482. THappEevs Hyatt, [Gloucester-gardens, Hyde Park, London, “ Im- 
provements illuminat = suitable for streets, roads, foot- 
ways, roofs, and other parts of buildings, and in the glasses for the 
'” 


same. 

1484. Joun Goopernam, Kingsland, London, ** Improvements in lamp 
shades.”—3rd June, 1871. 

1486. Tuomas THompson Buarr, Liverpool, ‘ Improvements in compo- 
sition for coating the bottoms of ships and other submerged 
structures.” 

1490. Ropert Mupor Marcuant, Kirby-street, Hatton-garden, London, 
“Imp ts in hinery for the manufacture of ice and for other 








refrigera' purposes.” 4 

1492. ALFRED TEaGueE, Birmingh Imp ts in vices.”—A com- 
munication from John Simpson, Cleveland, Ohio, U.S. 

1494. Toomas OsBorne and JonNn Cotton, Derby, ‘‘Improvements in 
railway brakes.”—5th June, 1871. 

1500. Joun Martyn FisHer, Fore-street, Taunton, Somersetshire, “ Im- 

ts in apparatus for protecting grain and other crops from 

birds, and also for giving 


als or alarms generally.” 
1502. ALEXANDER Sparrow, 





he Albany, Liverpool, ‘‘ Improvements in 
metal ties for securing bales of cotton, wool, and other merchandise.” 
—6th June, 1871. 
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1519. Wituiam Ropert Lake, ¥ gs, London, ‘ Im- 
rovements in pads for rupture trusses.”—A communication from 
homas Atkinson McFarland, Erie, Pennsylvania, U.8.—8th June, 1871. 
1523. Witttam Ropert Lake, Southampton-buildings, London, “‘Im- 
provements in hewn / sleeping carriages.”—A communication from 
Gecrge M. Pullman, Chicagy, Illinois, U.8S.—8th June, 1871. 

1524. WittiaM Ropert Lake, Southampton-buildi 8; London, “Im- 
provements in railway, hotel, and dinin a —A communica- 
tion from George M. Pullman, Chicago, Tilinois, -8.—8th June, 1871. 


Patents on which the Stamp Duty of £50 has been Paid. 
London, “ Anchors.” 














1928. Wiii1aM Ropert Lake, Southampt 
—12th June, 1868. 

1938. James Howpen, Glasgow, Lanarkshire, N.B., ‘‘ Motive power 
engines.” —13th June, 1868. 

1981. Wittiam Seacre Carr, New York, U.8., “ Water-closets.”—18th 


hoilat 





June, 1868. 
1961. Josera Bootn, Joun Bootn, and Jerem1an Boots, Rodley, near 
Leeds, Yorkshire, ** Cutting or dreasing stone.”—16th June, 1868. 

964. Davip MitcHect, Peel-street, Macclesfield, Cheshire, ‘* Figured 
cloth.”—17th June, 1868. a 
1965. eee TURRELL, New York, U.S., ‘‘ Cooling beer, &c.”— 

17th Ju b 
2012. Marranw Gray, Highbury Hill, Middlesex, and Lemvet Gisson, 
Silvertown, Essex, “Coating or covering electric conductors.” —22nd 


June, 1868. 
1985. JouN Perry, Rathdowney Brewery, Queen’s County, “‘ Packing 
&o.”—19th June, 1868. 
2049. Grorce Tomumson Bovusrietp, Loughborough Park, Brixton, 
Surrey, “ Fire-arms and cartridges.”—25th June, 1868. 





Patents on which the Stamp Duty of £100 has been Paia" 


1477. Witt1am Dawes, Ridge-terrace, Leeds, Yorkshire, ‘“ Musical 

instruments.”—15th June, 1864. 

1504. Rupotex Bopmer, Newport, and Lovis Rupotpn Bopmer, Thavies 
inn, London, “ Artificial &c.”—16th June, 1864. 

1517. Epwarp Mounier Boxer, Royal Arsenal, Woolwich, Kent, “ Pre- 

jectiles.”—18th June, 1864, 
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1527. Atrrep Smrtn, Hackney-road, London, “ Frills, &c.”—20th June, | 


1596. HompHrey CaaMBERLAIN and Joun Craven, Wakefield, Yorkshire, 
and Hermann Wepekinp, Clapham-road, Surrey, * Kilns or ovens.”— 

* 24th June, 1864. 

1790. Squire Wuirenvrst, Derby, ‘Bobbins and carriages used in 
bobbin net or twist lace machines, &c.”—16th July, 1864. 


Notices of Intention to Proceed with Patents. 

315. Frepericx Joun Mee, Liverpool, ‘ Boilers for hot water apparatus 
for heating buildings.”—6th February, 1871. 

32% Rowert Mauwet, Victoria-street, Westminster, ‘‘ Repairing roads, 
&e.”—8th February, 1871. 

333. JoHn Ormerod, Whaley Bridge, ‘‘Looms for weaving.” 

336. CHARLES Pexky Murray, Loman-street, Southwark, Surrey, “ Orna- 
mental or moulded bricks.” 

337. Bensamin Dew, Derby, “‘ Milanese or floss cord.” 

340. Witutam Ropert Lake, Southamptoa-buildings, London, ‘Screw 
propeller canal boats, &c.”—A communication from Thomas Main.— 
9th February, 1871. 

$47. Grant McDona.p, Jermyn-street, St. James’, London, * Water-tight 


8. 
35v. Epwarp Tomas Hvucues, Chancery-lane, London, “ Breech- 
loading fire-arms.”—A communication from Eli Whitney. 

354. CHarLes Tuomas, Bristol, ‘‘ Cleansing woollen fabrics, &c.”—1l0th 
February, 1871. 

358. Georce Henry Goopman, Penrose-street, St. Mary, Newington, 
gt “ Crushing, grinding, and triturating stone, minerals, &c.”— 
11th February, 1871. 

368. James Hirst, JosepnH Hirst, and Joun Hirst, Britannia Works, 
Halifax, ‘‘ Wringing and g machines.” 

371. ApaM Mitiar, High Holborn, London, “ Hand numbering ma- 
chines.”—14th February, 1871. 

376 Witi1amM Lockwoop, Sheffield, ‘‘ Removing incrustation in steam 
boilers.”—15th February, 1871. 

304. Sitvanus Freperick vaN Cuoate, Boston, U.S., ‘‘ Breech-loading 
fire-arms.” 

3¢9. THomas Lampert, Harrington-square, Hampstead-road, London, 
** Pianofortes.” 

402. Davip Hanson, Dukinfield, ‘‘ Flanching, Iding, bending, or 
straightening metal plates, &c.” 

408. Ricnarp Forv, Smethwick, “ Bird cages, &c.” 

411. Jon Oates Greenwoop, Daniet Mitts, and Mason Pearson, 
Bradford, “‘ Looms for weaving.”—16th February, 1871. 

417. Epuraim Seex and Tuomas Snaw, Greenfield, ‘‘ Tuyeres.” 

418. James Epwarps WILson, Spring-gardens, London, ‘‘Railways and 
rolling stock.” 

419. James Epwarps WILSson, Spring gardens, London, ‘ Motive pewer, 
&c."—17th February, 1871. 

439. Henry ArmisTeaD, Brierfield, near Burnley, THomas TunstiLt, 
Burnley, and Tuomas Bannister, Nelson, near Burnley, ‘‘ Looms for 
weaving.”—18th February, 1871. 

473. Joun Tuomas, Bangor, “‘ Slate ridges for roofs.” 








3176. G. Hotcnorr and W. N. Dock, Manchester, ‘* Steam engines.” —Dated 
8rd December, 1870. 
This consists, First, in connecting the condenser of steam or other 
engines in which the vacnuin is formed by an ejector condenser to an air 
p, by which combination the air-pump carries off the air and gases 
rom the condenser, also in the application of two or more ejector 
condensers to one engine or one condensing chamber. The invention 
consists further in casting or connecting one of the cylinders of a com- 
pound steam engine to the stays described in former patent granted to 
the same inventors on Ist April, 1869, No. 985. 


3174. W. Harcreaves and W. Incits, Bolton, “ Blowing engines.”—Dated 
3rd December, 1870. 
This consists, First, in combining together two vertical blowing 
cylinders, the pistons of which are actuated directly by steam cylinders, 
placed imm ly above or below them, with two peculiar valve 
chambers placed between and connecting the blowing cylinders. Second, 
in making the valves for the engine in the shape of cylinders, the ports 
in connection therewith being long, narrow slots, the sides of which are 
shaped like concave cylindrical segments, to act as seats for the valves. 


3179. J. Ross, Stepney, “‘ Four-way valve apparatus.”—Dated 3rd December, 
1870. 


There are two valves to the four ways; each valve moves on hinge 
joints, and is packed on its opposite sides, so that each side may fit toa 
seat provided for it. The valves are capable of simultaneous movement 
by being connected through links, or other suitable connecting means, to 
arms from an axis which passes through a stuffing box, andis worked by 
an arm thereon, carrying a segment of teeth taking into a worm or screw, 
or by other suitable means. By these means facility is afforded for direct 
passage through each valve in either direction to the respective ways. 
3186. E. R. Turner, Ipswich, “* Portable steam engines.” — Dated 3rd Decem- 

ber, 1870. 

This consists of two pistons connected the one with the other by a trunk 
or hollow rod; they work in a cylindrical chamber and steam is ad- 
mitted to the shen Me between the pistons. The valve rod giving motion 
to the slide valve is actuated byan eccentric, and it embracesa pin i 
through the trunk or hollow rod offthe valve. The valve pistons slide to and 
fro over the steam ports, opening them alternately to the steam and to the 
exhaust. The exhaust pipe s from one end of the valve chamber 
and is in communication with the other end of the chamber by the trunk 
or hollow rod of the valve. The valve pistons have packing rings, and 
to secure a clean cut off these rings are fixed and flush with the body 
of the piston on the side next the steam ports, so that the elasticity of 
the piston instead of being equal all round is always towards the ports. 


Class 2.~TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3152. W. H. J. Grout, Commercial-road, “* Wheels.”—Dated 1st December, 

1870. 





485. Jonn TuLLis, Glasgow, N.B., ‘‘ Tubes for carrying yarn in spinning, 
winding, and weaving machines.”—23rd February, 1871. 

517. ALEXANDER ArRMouR, Liverpool, ‘A jiacal gas engi "—A 
communication from Emile Lamm.—25th February, 1871. 

527. Jonn Patrerson, Manchester, ‘‘Beetliog woven fabrics, &c.”—27th 
February, 1871, 

533. Joan Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Emery cloth.” 
—A communicatiom from George Carpenter Taft and Jacob Henry 
Armbruster.—28th February, 1871. 

611. Ropert Strruine Newai, Gateshead, “ Ropes, &c.”—7th March, 
1871 





ak. 

749. Witt1am Epwarp Newrtox, Chancery-lane, London, ‘“ Window 
fasteners, &c.”—A communication from Philetus Woodworth Gates.— 
2uth March, 1871. 

788. Stanistas Janick1, St. Petersburg, Russia, “ Floating docks.” 

706. ALFRED Vincent Newton, Chancery-lane, London, “‘ Lubricators.”— 
A communication from Nicholas Seibert.—23rd March, 1871. 

833. Wittiam Epwarp Newtox, Chancery-lane, London, ‘‘ Washing 
metallic ores, &c.”—A communication from John Collom.—2s8th March, 
1871. 

854. Epwin Lumpy, Halifax, “ Boilers for heating water for warming 
buildings, &c.” . 
856. Witt1aM Epwarp Newton, Chan ‘lane, London, “ Manufac- 
turing, clarifying, and decolorising syrups, &c.”—A communication 

from Henry Dundas Gloag.—30th March, 1871. 

1155. Isaac Bive Harris, Castle Mills, Fountainbridge, N.B., “ India- 
rubber hose.” —29th April, 1871. 

1179. Turopore Scnwartz, New York, U.S., “‘ Acetic acids, &c.”—2nd 
May, 1871. 

1217. THomas Hatey, Sam Hacey, Sucpen Harey, and Jonn Hatey, 
Bramley, near Leeds, and WittiaM Pau, Leeds, “‘ Em ing, glassing, 
and jucing the Levant finish on leather.”—5th May, 1871. 

1247, Georce Warsop, Royal-terrace, Queen’s-walk, Nottingham, “ Pipe 
wrenches.”—9th May, 1871. 

1268. Witt1amM Frrtu, Rose Villa, View Forth, N.B., ‘‘ Elastic wheel 
tires.”—11th May, 1871. 

1280. Bensamin Witu1aM Rocers, Smethwick, “Bolt screwing ma- 
chinery.”—12th May, 1871. 

1337. Henry Arrken and Ropert McALLey, Falkirk, N.B., “Alum and 
aluminous substances.” 

1342, Wittram Francis Reynoips and JonatHan Arpous Mays, Dock- 
street, Whitechapel, London, ** Wheels, &c.”—18th Moy, 1871. 

1361. Wittram Epwarp Newton, Chancery-lane, London, “ Electro- 
magnetic machines.”.—A communication from Henry Monroe Paine 
and Mablon Smith Frost.—20th May, 1871. 

1376. GuILLERMO ReEINLEIN, Madrid, Spain, “ Pumps.”—23rd May, 1871. 

1396. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Strainers 
or envelopes used for extraeting liquids.”—A communication from Jean 
Baptiste Dervieux. 

138. Ropert WHEBLE, Lincoln’s-inn-fields, ‘‘ Coverings for the head.”— 
24th May, 1871. 

1427. Joseph Bowpen and Rosert Suaw, Marple, “ Felting or planking 
hat bodies, &c.”—27th May, 1871. 

1439. Henry WiLt1aM Putnam, Bennington, U.S., ‘‘ Wire bottle stopper 
fastenings.” —30th May, 1871. 

1449. Georce Tanoyet, Birmingham, “ Snatch blocks.”—%lst May, 1871. 

1456. James Epwarp Ransome, Ipswich, ‘* Ploughing and tilling land.” 

1466. Henry BEssEMeER, Denmark Hill, Surrey, *“ Ordnance and projec- 
tiles.”—1st June, 1871. 

1519. WittiaM Ropert Lake, Southampt gs, London, “ Pads 
for rupture trusses.”— A communication from Thomas Atkinson 
McFarland. 

1523. Wituiam Rosert Lake, Southamptun-buildings, London, “ Railway 

og carriages.”—A communication from George M. Pullman. 

1524. WittiamM Ropert Lake, Southampton-buildings, London, *‘ Railway, 
hotel, and dining 
man. —8th June, 1871. 


All persons having an interest in g any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents, within fourteen 3 of its 
date. 
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ABSTRACTS OF SPECIFICATIONS. 
Zh« following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Hor: 
: Water Mills, Gearing, Boilers, Fittings, 
3147. R. Lever, Valparaiso, “* Boilers.”—Dated 1st December, 1870. 
Fh a om tubes po ape =, a e ways through 
which the ater may and is intended Soaliodens between such outer and 


Wind, and 





inner boiler, thereby ting increased heating surface by the passage 
of the frame and between the boilers and around the tubes; the 
be serving to prevent the collapsing of the flues.—Not proceeded 
with. 


70. 
This ists in the construction of wheels for velocipedes and other 
hicles on the pension principle, by fixing eyes, staples, or nuts to 

the metal or wood rims or felloes. The eyes, staples, or nuts are made 

to turn round on the rims or felloes so as to admit of being screwed on 
to the end of the spoke to hold the rim or felloe in tension to the nave or 
stock for the purpose of adjusting and setting the wheel true. When 
metal rims or felloes are used the inventor prefers V or U-shaped iron 
for the pu’ of fixing india-rubber thereon, but when he makes iron 
rims or felloes without inserting the rubber, then he uses the T-shaped 
form of iron, and the eyes, staples, or sockets are fixed to the lower part 
of the T; holes are made in the centre of the eyes, staples, or sockets 
through which the end of the spoke passes, and a nut is formed thereon 
to tighten and adjust the wheel to any point desired. The nave or stock 
of the wheel is made of iron, steel, or other suitable metal in three parts, 
the centre part having two flanged ends, with a number of slots or grooves 
to receive the spokes, which are made with a toe or T-shaped end, and 
two iron, brass, or other metal plates slotted or grooved to fit on the 
flanged ends to keep the spokes in a true position in their slots or grooves. 
3153. T. L. McCreapy, New York, U.S., ‘‘ Giving danger signals for rail- 
way engines.” — Dated lst December, 1870, 

The inventor erects a signal bridge which extends across the entire 
railway. From this bridge over the centre or other convenient part of 
each line of rails is suspended an iron rod, on whose lower end is an arm 
or finger. The latter extends in the direction in which the trains run on 
the line over which the arm is suspended. Upon the locomotive engine 
or tender the inventor fixes a vertical rod, whose upper end also has an 








arm or finger that points in the direction in which the train travels. The | 


rod should be of such a length and so arranged on the engine that its 
arm or finger will pass under the finger of the rod suspended from the 
bridge. At the bottom of this rod is placed a gong or bell, which may 
also be attached to the screen. Thesignal rings, or hoops, or other shaped 
pieces, are made of iron or other suitable material, and are preferably con- 
structed in two parts, each part forming a half<circle. The two parts are 
hinged and jointed together on une side and provided with a fastening on 
the other side, so that the ring may be opened and closed. These 
rings may be from about 12in. to 18in. in diameter, and they may be 
painted to distinguish one fiom the otber.—Not proceeded with. 

3164. J. R. MceVoy, Harrogate, ** Detaching carriages from trains.”— Dated 

2nd December, 1870. 

This consists in the use of an improved railway engine slip to be fixed 
to the end or back 1 of the tender to be ui with the old coupling 
chains, To the back part of the tender is attached a metal plate, which 
is secured thereto by screws or any other convenient means. Through 
this projects outwardly the bifurcated portion of a piece made of suitable 
ment At the end of this bifurcation is placed a latch or catch—to hold 
the coupling chains of the fore carriage—pivoted in one of the arms of 
the bifurcation. This latch when closed extends across to the other arm. 
In this second arm, at the outer end thereof, is pivoted a second latch or 
catch, which, when the first latch or catch is closed, holds the same. At 
the upper side of the second-mentioned arm projects the upper portion 
ofa third latch or catch, having a hole through the same. This latch or 
catch is pivoted at the end of the second-mentioned arm nearest the 
tender and securely locks the second latch or catch and, consequently, the 
first when the carriages are attached to the engine and tender and the 
coupling links of the fore carriage have been passed over the first latch or 
catch.—Not proceeded with. 

3165. E. von Jensen and J. M. McDonatp, San Francisco, U.S., “* Axles 
and axle boxes.”— Dated 2nd December, 1870. 

This consists, First, in providing the axle with a longitudinal oil pas- 
sage and a passage. 8 dly, in bining a recess or oil reser- 
voir with a passege in the axle box, for the purpose of lubricating the 
wearing surface. Thirdly, in securing the plate by screws instead of by 
long bolts passing through the wood as now usual. 
$169. H. Y. D. Scort, Baling, “* Treating sewage.”—Dated 2nd December, 

1870. 

In lieu of placing the aay: mem and filtering beds in close proximity 
to each other, or combining them in one establishment, the inventor in- 
troduces precipitating chemicals in the sewers at points far removed 
from the filtering beds at the various manholes, or at points specially ar- 
—- for the purpose throughout the entire system of sewers. At the 
outfall of the sewers he makes use of the depositing tanks and filtering 
beds to arrest the solid foecal and other matters which the chemicals have 
thrown down. At intervals along the line of sewers he also constructs 
shafts or towers in which proper arrangements are made for collecting 
ammonia in any of the well-known manners. {n order to regulate the 
addition of the chemical agents at the various manholes or other stations 
the inventor provides hoppers or vessels fitted with mechanical arrange- 
ments for yielding to the sewage water a continuoussupply of disinfecting 
chemical compounds. This supply may be made to vary in amount with 
the hour of the day and the consequently increasing or decreasing quan- 
tity of sewage requiring to be treated. 

3192. H. Jarman and J. Savter, Poplar, “ Steering apparatus.”—Dated 
5th December, 1870. 

The inventors fit to the rudder-head a socket, by preference of cast iron. 
They also fit to it the boss of a crosshead, in such a way that it may 
freely slide up or down in the socket, but is prevented from turning. 
The crossh carries at each side a block or a roller, the latter preferred. 
The blocks or rollers slide each in an inclined slot provided in the framing 
of the apparatus, The crosshead forms the nutfor avertical screw which 
runs in a bearing provided in the casing of the oa and is held by 
collars, The screw is turned by means of bevel gearing and ordinary 
steering wheel. The crosshead may also when requii be raised and 
lowered by steam or by hydraulic power. The inclination of the slots 
may be less in the middle than at each end. When the socket is made 





of a square or other shape, it is erred to fit it with a lining 
consisting of adjustable pieces of metal or hard wood, so that the same 
may be tightened up as required. 


3199. A. Beit, Glasgow, “ Horseshoes.” —Dated 6th December, 1870. 

This consists in making the two heel pieces separate, of steel, with the 
downward vertical knee which rests on the ground, sharpened and 
hard tem; each ha’ a long, broad, thin, y?a7 jecting for- 
ward and bedded firmly on the face and heel of limb of the shoe, 
with a flange and edge projecting up and round the inner curved edge or 
side thereof as a groove for hol on to the shoe, each piece having also 
« small hollow boss or cy! formed on them, and projecting 
out towards each other, with a small fixing screw inserted and working 
therein between them in the e and across the middle of the shoe, in 


plan 
fron close to the fore part of the leg. This fixing spindle is 


screwed so as to work in the lateral boss or socket of one of the hee 
vieces, while the other end turns freely in the socket boss of the other 
eel piece, also that as it is turned by a small square formed in the 
middie, and a screw key, it forces the two heel pieces apart and hard 
against the two inner curved edges of the shoe, so as to fix them firmly 
thereto by the form of the curved shape of the shoe and slots in the 
flanges of the heel pieces and power of the screw.—Not proceeded with. 


Class 3._FABRICS, 

Including Machinery and Mechanical ions connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3146. 8. and A. ScHOFIELD, Ashton-under-Lyne, “ Wringing woven fabrics,’ 

— Dated lat December, 1870. 

The improvements consists in supporting the axle of the bottom roller 
upon an adjustable framing that can be readily secured to the tub or 
other vessel containing the clothes to be operated upon. The upper roller 
is maintained in position and forcibly kept in contact with the under 
roller through the medium of strong elliptic or bow springs, the termina- 
tions of which furm claws which fit on to the axles of the under and 
upper roller in a manner that causes the surfaces of the rollers to be 
forvibly pressed into contact with each other, and at the same time 
allows them to open and close according to the size or bulk of article 
passing between them, and upon which, through the medium of the 
elliptic springs, an equal and constant pressure is maintained enabling the 
rollers thereby to adjust themselves to and perform the work required 
of them with case and facility. Pressure rollers made of india-rubber they 
prefer to be employed in connection with an arrangement of self- 
adjusting elliptic springs.—Not proceeded with. 

3158. W. Carter, Nottingham, ‘* Nets and lace.”— Dated 1st December, 1870. 
This relates, First, to the manufacture of the nets and laces which are 

made on bobbin net or twist lace machines, The invention consists in 
inserting one or more elastic or india-rubber or other threads or cords in 
each breadth of net or lace made on the machine. Suppuse, for instance, 
the inventor employs a bobbin net or twist lace machine to make plain 
net or lace which is to be cut into widths when made; in each such 
width of net or lace he inserts one or more elastic, india-rubber, or other 
elastic threads. At or near each selvage of each breadth of net or lace or 
in furming the selvage of each such breadth, and when other elastic 
threads are required between the selvages such elastic threads as are 
worked in with the other threads which form the net or lace are kept 
stretched and are supplied from separate beams or spouls. The elastic 
threads which are to form or act as draw threads or selvage threads are 
supplied from one or more beams, and the elastic threads which are to be 
worked up the same as the warp threads usually employed are kept 
stretched and are supplied from other beams. In bobbin net or twist 
lace machines the inventor employs clastie threads working in conjune- 
tion with the warp threads usually employed in such machivery or clastic 
threads wholly instead of the warp threads as above mentioned. 

3160. T. J. Marswait, Bishopsgate-street, ‘* Washing paper selts.”—Dated 

2nd December, 1870. 

This consists in the use of a perforated cylindrical roll or vacuum cylinder 
of gun metal, brass, or of other suitable metal. This roll is mounted on 
hollow trunnion bearings, and has within it fitted to its interior surface in 
such a manner as to be air tight thereto a box or trough. This box is 
preferably in the shape of a segment of a circle. It is connected by 
means of two or more short metal tubes with another pipe or tube 
passing through the centre of the perforated cylindrical roll or vacuum 
cylinder. One end of this pipe is connected with another tube leading 
to a suction pump or pumps. The perforated cylindrical roll is made tu 
revolve by means of ordinary gear, and at such a rate that its periphery 
travels at the same speed as the revolving felts. After the continuous or 
endless felt carrying the wet paper from the making machine through the 
pressing rollers is separated from the paper it will pass a jet, tube, or 
trough of warm or cold water, or through a trough kept supplied with 
water bythe pipes. In this jet, tube, or trough the felt is in contact with 
a beater. It then passes between a pair of rollers, drums, or reels, on its 
way to the perforated cylindrical roll or vacuum cylinder, where the 
cleansing is perfected by the action of the pumps and vacuum box, 
chamber, or trough through the perfurations of the cylindrical roll by 
which means any loose particles or impurities that may adhere are 
thoroughly removed from the felt. The washing or cleansing having 
been effected the continuous felt passes on again w receive the paper 
from the making machine and carries it through the pressing rollers us 
before. 

3161. J. Corprarn, Islington, “* Portable folding surniture,” 
This application for patent was refused. 

31063. J. and W. Weems, Johnstone, N.B., .‘* Finishing fabrics.”—Dated 

2nd December, 1870. 

This relates to apparatus for heating, drying, and finishing woven 
fabrics, drying yarns and fibrous materials, and consists chiefly in 
placing a thin diaphragm, screwed ot made of thin plate, in the form of 
an archimedean screw blade, in the end of the tubes, where the air is aa- 
mitted, which has the effect of giving the air a swirling or screw motion 


| during its passage through the tubes, and causing a more efficient ex- 





posure of the air to the action of the heated surfaces. When bigher 
temperatures of sir are required than that desired from steam after the 
air has passed through the steam-heating apparatus, the heating is con- 
tinued by passing the air through tubes or flues heated by fire, and by 
tbis means a combined steam and fire-heated air is produced. 


3170. G. LittLe, Oldham, *‘ Doubling yarns.”—Dated 2nd December, 1870. 
The inventor employs a bell crank lever or plate capable of turning 
upon a centre, and one arm of which is supported by a thread to be 
doubled, the other arm being capable of falling over to sever or detain 
another thread when the first-mentioned is broken. To effect this falling 
over of the bell crank the inventor attaches thereto a pin situate in a 
slot formed in a weighted lever, and to cause the bell crank to arrive 
in contact with a stationary part, whereby the thread becomes clamped 
or broken, and to assist this it is proposed to furnish the stationary part 
with a comb or teeth. This apparatus is applied to a plate through 
grooves formed in which threads pass, and upon which also he adapts 
a similar apparatus for acting upon another thread ; the two tumbling 
levers, therefore, under this arrangement, turn in opposite directions. 
The detaining fixed part and the tumbler may be placed at an angle to 
the passage of the thread.—Not proceeded with. 
$184. M. Srevi, Bradford “Spinning.”—Dated 3rd December, 1870. 

Instead of dead spindles or studs being constructed with fixed collars 
or shoulders the inventor proposes to use a straight spindle or stud, and 
to apply a loop collar thereto, on which is a boss to fit on the spindle rail. 
A slit is cut through the boss, and by means of a set screw the boss and 
dead spindle are fastened in the spindle rail. The inventor also employs 
an additional tube, placed over or outside the other tube, with slots or 
grooves in the side to allow it to work freely up and down on the ribs or 
feathers of the tube, such outer tube having a light washer or flange at 
the foot thereof to rest upon the lifter plate. Upon this tube is piaced 
the bottom spool or paper tube upon which the spun, doubled, or twisted 
thread or yarn is to be wound. The invention also relates to spinning 
upon bobbins, spools, and paper tubes on the cap frame, and consists in 
placing the spool in a reversed position on the spindle or stud, that 
is by the flange or spool being at the top end, which will also neces- 
sarily require that one of the two motions for cperating the lifter plate 
should also be reversed, when the yarn will begin to wind on at the top 
end instead of at the bottom end of the bobbins, spools, or tubes. By 
these means the bulk of the yarn on the bobbin spool or tube in the pri - 
cess of spinning, doubling, or twisting, will always be enclosed im the cay , 
and thereby be preserved from exposure to the irritating influences «1 
the atmosphere. To accomplish this object on the ordinary cap frame 
ribs or pins must be fixed on the side of the tube. This arrangement 
is equally applicable to the hoisting or doubling on the cap frame. 

3171. G. LittLe, Oldham, “ Combing cotton.” —Dated 2ad December, 1870. 

This consists in the use of a dish and roller fur conveying the material 
to the revolving nipping cylinder, and in the use of nippers placed be- 
tween the feed rollers. 
$177. H. Rierer and J. Wenru, Wintethur, Switzerland, “ Embroidering 

machines.” —Dated 3rd December, 1870. 

The object is to produce embroidery by two continuous threads inter- 
lacing and binding each other. The invention consists, First, in the com- 
bination of one or more rows of needles with corresponding rows of 
shuttles and a cloth frame connected to and movable by a set of levers 
and links known as pentagraph,for the purpose of producing embroidery. 
Thirdly, in imparting motion to the needle carriage and the shuttle car- 
riage at both ends simultaneously by a shaft extending about the whole 
length of machine, such shaft be’ furnished with suitably shaped ec- 
centrics or cams, or such shaft may be used to impart motion only to the 
needle carriage or to one or more rocking shafts, giving to and fro motion 
to each needle se tely, in every case working at the sume time the 
faller wires or thread rollers. Thirdly, in giving motion to the cam 
shaft by means of a belt acting on fast and loose pulleys, applied either 
directly to the cam shaft or to another shaft, such shaft being furnished 
with change wheels or other equivalent means to adapt the speed at 
which the machine is working to the work in hand and the expertness 
of the attendant. 

3185. J. Compe, Pendleton, “ Winding and weaving cops.”—Dated 3rd 
December, 1870. . 

This consists, First, in the adaptation of a heart wheel to an ordinary 
machine, to produce the traverse motion so that the amount of traverse 
may be proportional to the rotary motion of the spindle. Secondly, in 
arranging the machine with two parallel rows of cop cups and spindles 
and two distributing shafts between them, the distributing shaft be 
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longing to one row of cups and spindles being between the other row of 
ym and spindles and its distributing shaft. Thirdly, in e 
driving gear so that the traverse mechanism and the spindle may have 
the proportional speeds. 
$191. J. Jounson, J. Lowe, and J. Fower, Bolton, ‘‘ Spindles and flyers.” 
—Dated 5th December, 1870. 

This consists in drilling out the socket of flyers, to leave a part which 
is cut away by suitable punches to form two flat sides and to which cor- 
responding flat sides are upon the end of the spindles, 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
us, &e. 
8180. A. Ley, Redditch, “Cutting chaf’.”—Dated 3rd December, 1870. 

The inventor employs a worm wheel acting oa a pin or tooth wheel or 
wheels to give the progressive motion to the feed rollers and thence to 
the matters to be cut ; but in place of the thread of the worm being con- 
tinuous in its curve it is formed with a part where the curve of the thread 
is turned into straight lines, or lines at right angles to the axis, so that 
ut these parts the progressive motion to the matters to be cut ceases, and 
for the time they remain at rest, and these times of rest to the matters 
correspond with the times when the knife or knives act on the matters 
to cut them. The invention relates to means by which the length of the 
matters cut may be varied. Two or more worm wheels of varying 
pitch, one adapted to act in the spaces of adjoining teeth of the pin or 
tooth wheels, another to miss one pin or tooth fo. each movement thereof, 
and, if need be, they may be applied for other variation. These worm 
wheels are capable of being moved to bring the one for the time being 
required into operation and there held till a change is desired. 





Class 5.—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
3142. W. Buck and W. Warkix, Halifax, “ Making bricks.”—Dated 30th 
Septenver, 1870. 

Betwixt two standards or side frames is fixed a cross frame, suitably 
constructed to receive one, two, or a series of moulds of any desirable 
shape or form and size, open at top and bottum; and provision is made 
for readily changing these moulds. Above these frame and moulds is a 
slidable feeder or frame, having openings of form and size suitable to the 
moulds. This feeder is moved intermittently and alternately with its 
openings immediately over the moulds clear of them and under a hopper 
which supplies the clay or other materials. A presser or block, with pro- 
jectin; Fo on corresponding to the number and form of the moulds is 
provided above, and another below the moulds, each capable of being 
moved up and down in slots of the side frames, so that the projections 
will enter and work in the moulds. On the outside of each side frame is 
fixed or formed a projecting stud or arm, on which is mounted and capa- 
ble of rotating thereon a disc or circular plate, which also forms a cog or 
toothed spur wheel. On the inner sides of these discs are formed or 
fixed projecting cams or tappets, suitably formed and arranged to act 
upon arms on the pressers projecting through the slots of the standards, 
so that asthe disc rotates the cams will lift or lower the pressers, or 
lift them and permit them to fall by gravitation at proper times. On 
one of the discs is a cam or tappet, which, by means of shaft and levers 
with connecting rod, gives motion to the feeder at times suitably arranged 
for in relation to the action of the pressers. Motion is given to the discs 
by shaft and spur pinions gearing into the teeth of the discs. In order 
to adapt this machine tu the various materials supplied to it to produce 
bricks or tiles of uniform density the inventors have an adjustable pack- 
ing placed under the bottom presser, by means of which a greater or 
lesser quantity of the material can be admitted into the moulds.—Not 
proceeded with. 

5144. R. Montcomery, New York, U.S., “‘ Longitudinally corrugated iron 
beams.” —Dated 30th November. 

This relates to improvements in the shape of the ingot to be used in 
the manufacture of longitudinally corrugated or folded beams. The in- 
vention consists in casting the ingot in a mould so fashioned as to form 
or produce longitudinal grooves in the ingot, corresponding in their 
number and relative position with those required in the finished beam or 
rail. Toconvert the ingot thus formed into a beam, bar, or rail, it is 
passed at a proper heat through a rolling mill provided with a series of 
finishing grooves, the first of which correspond very nearly with those of 
the ingot. The invention also relates to the combination of bars of a 
peculiar shape in the furmation of a “ pile” for the production of a longi- 
tudinally corrugated beam or rail of iron, and consists in forming a 
‘pile ” having the same shape as the bar thereby produced, from which, 
with the same rolls and the same number of passes, the inventor manu- 
factures a perfect beam. 

3169. H. Doutton, Lambeth, ‘‘ Irrigation conduits.”—Dated 1st December, 
1870. 

The bottom or invert of the conduit or channel is formed of an earthen- 
ware trough obtained by dividing a socket or butt pipe into two equal 
parts longitudinally. The division is partly :made before the pipe is 
burned, by preference, by knives or sharp edges attached to the dies, and 
the separation into two troughs is afterwards completed. The upper 
parts of the conduit or channel are formed of angular tiles made with 
longitudinal passages through them to lighten them and to cause them 
to burn better. These angular tiles also are first made as pipes which 
are partly divided before burning, and the separation is completed after- 
wards. One face of cach angular tile forms the coping, and the other 
the side or wall of the conduit or channel. The invert and sides may be 
laid on concrete, or, where the soil admits, they may simply be laid ina 
suitable trench with supporting} bricks on cither side to sustain the 
coping. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, &c. 


8178. J. Farquuarson, Blairgowrie, N.B., ‘‘Breech-loaders.”—Dated 3rd 
December, 1870. 

This consists in giving a duplex or differential lever power to the ex- 
tractor, by which means the spent cartridge cases are at first started 
rearwards with an increased lever — and then withdrawn by a de- 
creased lever, and consequent accelerated velocity. The duplex or diffe- 
rential lever power is given to the extractor by providing a second ful- 
crum upon its upper or upright arm on the side next the front barrel, and 
much nearer the upper end or point, where it is brought into contact with 
the flange of the cartridge case when extracting it than the usual pivot 
or pin joint near the lowest part of the upper arm of the extractor. 


$154. C. J. Linpere and W. J. Paituirs, St. Louis, U.S., “Revolving fire- 
arms.”— Dated 1st December, 1870. 

This consists in mounting the barrel on an axis parallel with the axis 
of the cylinder in such a manner that the screwing of a barrel with the 
cylinder for firing, and the releasing of the cylinder for loading, is 
effected by swinging it sideways in a manner better calculated for conve- 
nience in manipulating the arm than the present arrangement. The in- 
vention also comprises an arrangement of two cylinders to be shifted on 
the spindle for being respectively used, the cylinders being provided with 
needles contained in one of the spaces between the chambers, and com- 
municating the blow of the hammer through the rearmost to the caps on 
the cartridges in the one to be fired placed at the front. The cylinders 
are also arranged so that the caps or cartridges are protected from wet 
and accidents by cavities in bases which meet ‘conte and form com- 
pletely enclosed chambers when placed on the spindle with the ends 
having the caps placed together. ‘The invention also comprises an im- 
proved arrangement of operating gear for revolving the cylinders, con- 
sisting of a push-bar communicating motion from the hammer through 
a channel under and at one side‘of the cylinders to a bell crank and lifting 
pawl in a chamber at the rear and below the barrel, which pawl acts on 
a ratchet formed on the end of each cylinder and is retracted by a 


apring. 
3197. A. A. Cocnranr, Westminster, “ Military shicld.”—Dated 5th Decem- 
ber, 1870. 


This relates to a shield constructed of metal capable of resisting the 
impact of rifle bullets, and having one or more tiers of loopholes through 
which the fire of the men behind the shield can be delivered. The two 
ends of the shield are hinged to the main plate and to the ends of the 
axle which protrude through the naves of the wheels, and thus form 
wing pieces that can be inclined forwards or backwards as may be required 
to divert or to direct a flank fire. The shield may be mounted on wheels, 
—Not proceeded with. 


Class 7.—l"URNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3141. M. Tost, Liv l, ** Boots and shoes.”— Dated 30th November, 1870. 

The inner sole or the inner portion of the sole is perforated or formed 
with apertures, at regular distances apart, all over or in lines near 
the edges of the sole or portion of sole. These apertures are in com- 
munication with a channel or channels formed between the inner and 
outer sole or in the body of the sole, and they communicate with the 
external atmosphere through two or more openings in the heel or in the 
lateral sides of the soles, which openings may be closed by small valves, 
pins, or other means if desired during wet weather. The flexibility of 
these boots allows a slight working, and causes circulation of air, so that 
the feet are kept cool. 





3145. J. G. Horsey, Southwark, ‘‘ Brushes and brooms.”—Dated 30th 
November, 1870. 

This consists in employing expanding springs or holders made of metal 
or other suitable material, the its or ends of which shall when inserted 
into the holes or perforations the stocks or blocks be turned point 
towards the mouth or entrance of such apes or perforations, and when 
so inserted or driven into their proper place expand and stick into or 
press against the sides of such holes or perforations. The holes may be 
drilled either with rough or smooth sides, but the inventor a to 
make them with an pam drill, which will form a sharp shoulder or 
recess round the holes or perforations towards the entrance of the hole, 
into or tt which shoulder the points or ends of the spring or holder 
for the tuft or knvt press or stick by force. The drill is fitted with a wing 
cutter, which is made to project or to be thrown ont when the proper 
— of hole is arrived at, and so cut away the enlarged portion of the 
hole and torm the shoulder or recess. 
$149. P. McIntyre, Glasgow, ‘‘ Shorts.”—Dated 1st December, 1870. 

The invention consists in cutting the aperture for the neck in the 
form of a circle or in a form slightly deviating from that of a circle in the 
ways. 

3150. H. L. Gieic, Guernsey, “ Pianofortes.”—Dated 1st December, 1870. 

A metal plate with a bridge cast on or fitted to it is fixed by bolts or 
screws at one end or portion to the block and at the o te end or por- 
tion to the bracing of the instrument by means metal standards 
secured to the same, thereby increasing the stiffness of the block and its 
power to resist the effect of tension, and preserving unimpeded the full 
vibratory action of the extended sounding board. Between the metal 
plate and the bracing the sounding board is extended throughout its 


tanks, each communicating with a sewer or channel, which{the 
sludge settling in it may be carried off into a sludge well, so that the 
set tanks can dl and quickly be cleaned ; also the employment 
of carbonic acid gas in the purification of sewage. The disinfecting com- 
pound used may be different according to the locality ; lime in combina- 
tion with chloride of zinc, or chloride of calcium, or salts of magn 

is preferred. This compound is made either in a liquid form or asa dry 
compound in casks or 


$148. T. Wriatey, H. Bruce, and C. D. I. Seitz, Edinburgh, “Treating 
wood.” —Dated 1st December, 1870. 

This consists in encl the wood or other fibrous substance in a 
solid or disintegrated state in a stationary kier or boiler, and then ex- 
hausting the air therefrom by means of an a or other apparatus 
for producing a vacuum therein, A caustic ley is then run into the 
kier under atmospheric pressure, and is imbibed by the substance or sub- 
stances through its or their pores until the whole of it is completely satu- 
rated and impregnated with the caustic soda ley. The kier with the 
impregnated substances is then to be submitted to the action of heat 
from a fire direct, or from the admission of steam in a superheated state 
oither a — oq =! itself or into =< = - between the ng ny = 
inner , the boiling being continued as long as necessary for 

bst Seder t t t. Quo bolled or steamed substances can then 
be d for the facture of half stuff and paper. 

3166. 8. and C. Bisor, St. Helen’s, “ Glass furnaces.” —Dated 2nd Decem- 
ber, 1870. 

This consists in erecting in the centre of the furnace in which the pot 
stands a brick flue, the passage through which is carried backwards and 
forwards, and its outlet conducted into the split bridge. By this 











whole width, apertures being formed in it to allow the st or 
—— of the metal plates to pass through without touching it. Instead 
e 


of the metal plate « wooden plank may be used, in which case a bridge, 
either of w or of metal, may be applied to the block.—Not proceeded 
with, 


3157. A. N. Wornum, Store-street, ‘‘ Pianofortes.”.—Dated 1st December, 


1870. 

This relates to those grand pianofortes in which the hammers are made 
to strike down upon the strings. The invention consists in placing the 
‘*wrest pins” between the ‘‘ balance rail” of the ‘‘ key frame” and the 
bridge pins of the wrest plank, and constructing the keys so that the 
wrest pins may pass up between the,keys sufficiently to allow of the 
pins being turned by the tuner. 

3162. J. J. Parkes, Paddington, “Gas stoves.”—Dated 2nd December, 1870. 

These improved gas stoves consist of an exterior case of iron, in the 
lower part whereof gas burners are placed covered with wire gauze, and 
higher up in the stove an oven is provided, which projects from it and 
has heat spaces, which are open at the bottom part of the oven to admit 
the heat fromthe burning gas. Such heat spaces are situate between 
the outer and an inner case which forms the oven proper. Abovethe ovenis 
a chamber or space, into which a boiler, ste , or vessel can be fitted, 
atop, cap, or cover being provided in order that such boiler or stewpan 
may be shut in or open at top as may be desired, and the upper part of 
the stove is so arranged that the heat has to around the boiler or 
stewpan, and the waste heat then passes up a chimney. 

3168, J. A. Favctkyer and J, H. Starwina, “ Window, dc., fasteners.” — 
Dated 2nd December, 1870. 

The improved fasteners, as applied to a pair of sashes, consists of a 
corresponding pair of semicircular bosses, one being secured upon each 
sash and screwed or wormed tu receive, when brought into position 
together, a similarly wormed or tapped cap or cover, which, to fasten 
the sashes, is screwed down upon bosses firmly securing them, prevent- 
ing any rattling or the possibility of the fastener being opened from the 
outside of the window except by the breakage of the glass. : 
3172. J. A. Reap, Harborne, “ Metallic bedsteads.”—Dated 2nd December, 

1870. 


The inventor makes the head and foot rails separate from the end angle 
bars and pillars, and connects the rails to the angle bars by means of 
dovetail or other joints which will permit of the ready connection and 
separation of the parts. In connecting the rail to the end angle bars by 
the use of dovetail joints, he makes near each end of the angle bar a 
hollow dovetail, and he makes at the bottom of the head or foot rail, and 
near each end thereof another dovetail of a shape and size proper to fit 
in, or engage with, the hollow dovetails on the angle bar. The position 
of the dovetails on the angle bar and head or foot rail respectively is such 
that, when the dovetails are engaged tegether the rail is fixed symmetri- 
cally on the supporting angle bar. By lifting the dovetails of the head 
or foot rail from the hollow dovetails of the angle bar the rail may be 
separated from the angle bar for packing.—Not proceeded with. 

3173. J. E. Boyce wd R. Harrinotoy, Birmingham, “ Uimbrellas.”— 
Dated 2nd December, 1870. 

This relates to improvements in the parts at which the stretchers are 
jointed to the ribs. The inventors form that part of the joint which is 
connected to the rib by fixing in the rib a middle bit, having a semi- 
circular knuckle, and they form the fork, which is fixed on the end of 
the stretcher, from a blank, which, when folded, is of a size and sha 
at one end proper to embrace the knuckle on the rib, to which knuckle it 
is jointed. The other end of the stretcher fork is compressed upon the 
end of the stretcher. The compressed part serves as a stop, which, on 
the closing of the umbrella or parasol, prevents the rib and stretcher 
closing upon one another further than is necessary to bring them parallel. 
The rules of the forks serve as guides on the closing of the umbrella and 
parasol, and prevent any lateral motion in the joint. The ribs and 
stretchers are provided at the ends, which are respectively jointed to 
the top notch and runner notch, with T-shaped terminations instead of 
the ordinary pierced ends. The top notches and runner notches are 
provided with openings in which the T-shaped ends or heads fit and 
engage. By these means any rib or stretcher can be at once removed 
from the umbrella without disarranging any other part. 

3183. D. Wuittemore, Boston, U.S., ‘** Sewing machines."—Dated 3rd 
December, 1870. 

In a sliding rod above the work to be stitched is fixed an awl for the 
purpose of perforating the material, and in a sliding rod below a crotchet 
needle. The rod with the awl is moved up and down by a connecting- 
rod jointed to acrank pin fixed to the front of the cam wheel on the 
driving shaft, and the rod with the needle is moved up and down by a 
crank on the shaft worked yb eccentric-rod in connection with an 
ecceutric on the shaft, there being a lug or projection on the lower rod 
for working the rod carrying the cast-off used for keeping the thread in 
the hook of the needle during the downward motion and for casting the 
loop-off in the upward motion. The needle-rod moves up and down in 
stationary guides, but the rod carrying the awl moves up and down in an 
arn jointed by a bolt to the framework, so that it can move to and fro, 
and this arm also carries the rod having at the bottom the presser. The 
arm is connected +o the lever at one end of the shaft, there being at the 
other end a lever jointed to a lever working on a stud, and at the top of 
the lever there is a stud or bow] fitted in the groove of a cam fixed to the 
driving shaft. The feeder has at one end a notch resting on the top of 
a lever at one end of the shaft, there being at the other end a lever con- 
nected by the rod to the lever, so that both shafts and levers in connec- 
tion with them move simultaneously, and thereby give the aw] presser 
and feeder to-and-fro motions at the same time, and for regulating the 
to-and-fro movements according to the required length of stitch there is 
a tee-headed bolt, capable of sliding in a guide in the lever and in a slot 
in the lever, so that as the bolt is raised or lowered the length of the to- 
and-fro movements will be either increased or diminished. 

3188. G. J. Capeweit, C. M. Pratt, and 8. M. Porter, New York, U.S., 
** Buttons.” —Dated 3rd December, 1870. 

A button is made in two parts, the one the button proper and the other 
the shank, which is the fastening device, or the button proper and shank 
may be in one piece, the other forming the fastening device, separate, or 
so constructed that such parts when placed the one upon the other in a 
proper manner and power is applied, become firmly secured 
together. When the button is applied to cloth, leather, and the like it 
extends entirely through it from one side to the other, and when fastened 
or secured confines the cloth between the outer and inner ends of the 
button and its fastenings. Secondly, buttons are made of one piece of 
metal, the edge of which is thickened by being folded over on itself, and 
the centre is perforated with one hole for the reception of a rivet or eyelet 

ssing through the garment and buttons, and riv up to fasten the 
button to the ent. The inventors cover the base or cap of the eyelet 
or rivet of the buttons with linen. 

3189. W. E. Yates, Manchester, ‘‘ Flat irons.”—Dated 5th December, 1870. 

The inventor makes the smoothing surface of the iron in the form of a 
shoe, which can be readily detached from or attached to the main body 
or heater of the iron; that is to say, the portion of the iron on which the 
handle is formed. The shoe is heated only by contact with the heater, 
the heater being heated by being placed before a fire. The smoothing 
surface or shoe may be attached by forming a projecting shoulder on the 
heater which enters a ve formed in the projecting sides of the shoe, 
when the heater is slid into the shoe a latch at the rear or broader ends 
of the shoe retaining the shoe in the heater. Two or more of the heaters 
ee loyed in connection with one shoe, so that one heater may 
be in use whilst the other or others is or are being heated. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, cc, 

3167. F. Hitis, Brentford, ‘‘Deodorising.”—Dated 2nd December, 1870. 

The inventor claims the combined arrangement of a system of settling 





arrang the air flue is exposed to the very highest heat obtained 
in the furnace, and the air entering the furnace at the split} bridge is 
—- to a high temperature, and more perfect combustion is ob- 


3175. E. Baupacu, jun., Newark, U.S., “ Separating precious metals,” — 
Dated 2nd December, 1870 

This consists in separating silver or other precious metals from lead, 
when zinc is used in the process of separation, by first combining the 
lead which contains the silver with zinc, and after the alloy thus formed 
has been sufficiently agitated in causing the zinc to take up the silver 
previously contained in the lead; in then subjecting the alloy to a 
** sweating ” process by heating it in a furnace with an inclined hearth 
to such a degree that the lead will melt, whereby the largest portion of 
it is caused to run off, leaving the zinc and silver, together with a small 
quantity of unmelted lead, in the furnace. The invention also consists 
in a movable black lead retort, applied in a furnace in such a manner 
that it can be turned up for the reception of the alloy of zinc, silver, and 
other precious metals with a small quantity of lead, and after the zinc 
has been distilled and d d in a separat d a 
turned down to discharge the precious metals with the impurities 
remaining mixed with them to be subsequently refined. 
3182. J. MERRILL, Boston, U.S., “‘ Resin oil.”—Dated 3rd December, 1870. 

A common cast iron still, provided with a suitable cond appa- 
ratus, and so arranged that proper and controllable degrees of heat may 
be — to the body of the still, is made to receive about twenty-five 
barrels of common resin, each containing abvut 3v0 Ib.-of the ma‘ L 
which preferably should be broken into pieces. After properly luting 
and securing the manhole plate, the still body is carefully heated for 
one or two hours, until the contents in to come over from the con- 
denser in the form of acid water, mingled with some spirit, which is 
allowed to flow into a receptacle until under an increased application of 
heat the only product known as crude resin oil makes its a ance, 
when it is conducted into a tank provided for its reception called the 
crude oil tank, which should be used for no other purpose. The applica- 
tion of heat (preferably fire) is continued, urging the distillation, until 
all of the contents of the still are distilled over, a only a mass of 
coke or carbon, which is left in the body of the still. e acid water and 
the spirit are separated and the spirit preserved. 
$187. J. Hunter, Coleness, N.B., “ Blast furnaces.”—Dated 3rd December, 

1870. 





The upper part of the furnace is provided with tuyeres or blast pipes 
through which a hot or cold blastis forced. This, as it impinges upon the 
newly charged materials, ignites them, drives off the waste component 
parts, and by elevating their temperature prepares them to be more 
rapidly reduced in the lower parts of the furnace. In order to give 
greater support to the materials in the upper parts of the furnaces a 
traversed arch with openings at the sides to allow the materials to 
descend through is provided, and it is preferred to make the arms or 
buttresses of the pot 4 hollow and with perforations at the sides in order 
to enable the blast to be forced therethrough into the very centre of the 
charge.—Not proceeded with. 

3190. P. Kacensuscu, Lambeth, ‘ Extracting metal from silicates.”—Dated 
5th December, 1870. 

The inventor takes the silicate proposed to be operated on and roasts 
it for about two hours ata red heat, it well meanwhile, It is 

en thrown while red hot into cold water and ultimately dried. 
It will then be in a proper dition for iting. The process of 
smelting is effected in suitable furnaces or crucibles, the silicate being 
used with fluxes in about the following proportions, viz., one part of the 
silicate, half a part of chalk, half a part of calcined soda, one-eighth part 
of sal ammoniac, one-sixteenth part of borax, one-thirty-second part of 
wood charcoal. These ingredients are to be thoroughly mixed and re- 
duced by a triturator or levigator to a fine powder. They are then placed 
in the crucibles or furnaces and subjected to a white heat for about six 
hours. When the mass is reduced to a fluid condition it is to be well 
stirred with a brass rod or rake; a composition of zinc, copper, and lead, 
in equal proportions, in the proportion of one-eighth of an ounce of each 
toone — of silicate, is sometimes added. After about six hours’ smelt- 
ing litharge or oxide of lead, in the proportion of half a part of li 
or oxide to one part of the silicate, is ed. The whole is stirred wi 
an ordinary stirrer for about one hour, and the mass again brought to a 
fluid state. 
$200. = a, Regent’s Park, ‘* Waterproofing compound.”—Dated 

0 


6 b 
The inventor takes five of methylated ‘alcohol and one-quarter 
ee of castor oil, in which is dissolved two parts of pulve resin, 
auri, or cowdee. He then adds four parts of lamp black, and mixes the 
whole thoroughly together until it b a thick plastic homogeneous 
mass, in which state it may be rolled or spread on cloth. 
$201. J. Macinrosu, Regent’s Park, “‘ Varnishes.”—Dated 6th December, 
1 


The inventor takes eight parts of = ether, in which is dis- 
solved two parts of gy copal, hen the whole is filtered or 
strained it is ready for use. He also takes four parts of methylated 
alcohol and a quarter part of castor oil, to which he adds two = of 

ulverised resin, kauri, or cowdee. When the resin is dissolved he adds 

‘our parts of lamp black and mixes the whole together. 





» ii 








Class 9.—-ELECTRICITY.—None. 


Class 10,—MISCELLANEOUS. 
Including all patents not found under the preceding heads. 


3143. F. Hoettce, Covington, U.S., “Pipe elbow joints.”—Dated 30th 
November, 1870. 

To construct these elbow joints a piece of sheet metal of the desired 
length and width is bent in the form of a cylinder, the lapping edges 
being connected together at each end by rivets. It is then p u 
a former, by means of which the metal upon one side of the cylindrical 
pipe is caused to buckle outwardly, forming ribs or corrugations upon the 
surface of least curvature. These corrugations extend radially over one- 
half or two-thirds of the curved section of the elbow. The surface of 
greatest curvature of the elbow is smooth. The ends are devoid of cor- 


ey they enter or receive the straight len of pipe, which 
— at an angle with each other, are conn to; er by the 
elbow. 


3151. G. H. ag New York, U.S., “‘ Cutting loaf sugars”—Dated 1st 
1870. 


This consists in arranging several saws or cutters for ating oe loaf 
into slices, the latter into sticks or grooved discs, and these into blocks 
or cubes for use. The i tion also sists in the use of a movable 
feed clamp, whereby the loaf is held and fed to the saws, and 
after one slice has been cut off for the cutting of another slice. The in- 
vention further includes the use of a band saw for cutting sugar into 
slices from the loaf, which is applicable to the simultaneous cutting of a 
number of loaves. 
$155. J. and, F. Crews, Birmingh “Spinning tops.”—Dated 1st 
% 4 
This consists in combining the “ ” and “chameleon top” 
ther, so as to —- one a. wity fe the Penson » 
‘ects are rendered -acting. ‘ected tting the upper side 
wheel with a chameleon disc, having segments of diffe- 
rent colours, and with another disc above it having a segment cut out, 
which, as the top revolves, exposes to view different coloured segments 
asits position b hanged. The self-acting motion above referred 
to is produced by fo: horns or projections on the corners of the loose 
disc of the chameleon where the segment is cut out. These horns or 
projections, when the top is spinning, come in contact with the brass 
ring of , producing a novel effect, which has the ay 
of giving a forw: stationary, an ie motion to the urs On: 
the disc successively.—Not proceeded with, : 
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$156. H. Krsterton, Birmingham, “ Taper tubes and rods.”—Dated 1st 


December, 1870. 
. The inventor employs for this purpose a pair of rollers, and each roller 
has a groove formed spirally around it making several convolutions to 
obtain the requisite length. The groove varies in depth and width in 
accordance with the taper of the tube it is desired to produce being of 
the smaller diameter at one end and of the larger diameter at the other 
end. The two rollers are so together that the grvoves meet to 
fourm an eye, which, as the rollers revolve, varies continually in size. A 
taper strip of iron ha been cut and bent approximately to the proper 
form, is heated to a welding heat and is passed between these rollers. 
The pressure welds the edges of the strip together and a taper tube is 
thus obtained. The metal may be supported by means of a taper man- 
dril. Taper rods may be rolled in a similar manner. 
3181. N. Witson and C. Henoat, Chelsea, “ Pulping machinery.”--Dated 

urd December, 1870. 

A metal cylinder closely perforated at its side und base from jin. to 
jin. in diameter is fixed upon a table or stand, which is so arranged as to 
be readily secured to an ordinary table. In this cylinder a plunger or 
washer, of either wood or .actal, and connected by hinged joints to a 
horizontal lever, has an upward and downward motion, the pressure of 
the lever dowawards upon the boiled potatoes or other vegetables forces 
the pulp through the perforatious and the work iscompleted. The result 
is a perfect pulp free from alllumps, skin, orfibre. The lever is attached 
at the fulcrum by a joint os lateral motion so as to ensure a vertical 
action of the plunger to which it is connected near the centre of the 
lever.—Not proceeded with. 
$193. S. Matiory, Warwick, “Dipping candles.”—Dated 5th December, 

0. 


1870. 

This consists chiefly of a flat rod of suitable length constructed of wood, 
in which on the upper part is formed a shallow grovve extending 
centrally from end to end of the rod. At one corner of this rod a hole is 
pierced, through which a string is passed and secured thereto, and across 
this corner at the back of the rod a nick or groove is cut for the string to 
lie in. At another corner another hole is pierced, a nick being also cut 
at the back of the rod at thisend. When it is required todip the candles, 
the cotton or wicks are pulled across the rod or stick with the ends 
hanging downwards. After being cut in the usual way and placed on the 
flat or stick, with each end of each wick hanging separately, the 
cottons are held and secured by string, which is itself held in the first 
mentioned hole. ‘his string is then made to lie in the first nick at the 
back of the rod and is brought over to the front and along the longi- 
tudinal groove in the front of the rod to the end, and then made to lie in 
the nick at the other end of the rod, being firmly held thereby. The 
cottons or wicks are then ready for dipping in the tallow or other com- 
position. 

3194. W. J. Lanpr, Melbourne, “ Bleaching wool.”—Dated Sth December, 
1870. 


* The inventor dissolves 161b. of common soap or saponacious material 
in 801b. of hot water, and to it he adds 11b. of cyanide of potassium, 
—- up together. This mixture or composition is then allowed to 
cool, when ft b of a congealed mass fit for use, and can be kept 
in bottles or other suitable vessels till required. For the purpose of 
bleaching wool it is only necessary tu prepare a sufficient amount of 
water heated to about 80 deg. Fah., and then to add the composition 
in the proportion of 1 Ib. to 50 Ib. of water. The wool is then to be 
dipped into this solution and allowed to remain for about two minutes, 
after which it isto be passed through or rinsed in cold water, and the 
process of bleaching is pleted 

3195. T. Hyatr, New York, U.S., “Illuminating gratings.”—Dated 3rd 

December, 1870. 

This consists in manufacturing tbe gratings of glass with steel frames 
so arranged that only a small portion of the glass is let into the frame 
whilst a large portion projects therefrom. The glasses are protected by 
aised wedges or ribs of glass which extend across the frames. 

3196. F. J. Buaa, Ipswich, “ Pressed Wather.”—Dated 5th December, 1870. 

The inventor utilises cuttings of soft leathers in the manufacture of 
pressed leather. For this purpose he immerses the soft leather cuttin, 
in a paste formed from flour, or in a solution of gelatine or size made 
from raw waste fleshings. He then takes a shect of metal citherslightly 
oiled or covered with a thin cloth to prevent the adhesion of the leather. 
He spreads a covering of strong curriers’ shavings or tanned fleshings, 
splits, or split pieces, or other leather ‘pieces over the sheet. He then 
lays out the waste pieces, piece upon piece, until he obtains certain sub- 
stance over these. He pullsa covering of curriers’ shavings, splits, or 
split pieces, or other leather pieces upon this. He places a sheet of 
metal slightly oiled or covered witha cloth, after which the whole is 
subjected to hydraulic or other heavy pressure for a few hours. The 
— leather is then laid upon racks or hung uptodry. When dryit is 

t for the market. 

3198. T.R. SHaw ard 8S. 0 ARDMAN, Pendleton, ‘‘ Lubricators.”—Dated 
6th December, 1870. 

The inventor employs an enclosed reservoir and a valve to regulate the 
amount of lubricant supplied. The portion of the valve resting on the 
seat is, by preference, of a ball or globular form, and the valve is seated 
upon tke upper or inner end of the tube or passage through which the 
lubricant is supplied. The valve is fitted or formed with a shank which 
enters the tube, and with a prolongation extending in an upward direc- 
tion, which prolongation is made of a length and weight sufficient to 
affect the stability of the valve upon its seat, the result of which want 
of stability is that a slight vibration of the part to which the lubricator 
may be fixed causes the valve to rock to some extent upon its seat, and 
thereby to induce or permit the passage uf oil to this bearing. The 
length of the prolongation may be made adjustable, or a weight or piece 
may be so fitted thereto as that the distance or height of the weight from 
the valve may be adjusted. The oil reservoir may be made of glass, and 
may be fitted with a lid or cover capable of being screwed or fixed on 
the reservoir in such a manner as to be air-tight.—Not proceeded with. 














THE grading on nearly three hundred miles of the Northern 
acific Kai from Lake Superior is finished. Over four hun- 
dred miles of the road are now in operation. 


Works In Ecypt.—The works lately commeficed at Port Said 
for the Suez Canal Railway are being prosecuted with so much 
energy that with the knowledge and experience of Mons. H. 
Gudin, the contzactor, and Adib Effendi, the engineer, no doubt 
is entertained that it will be completed in a very short space of 
time. Other works will soon be commenced fora railway from 
the docks at Dussaud, on the Asiatic coast, to Soria, where the 
line will form a junction with the rest of the Egyptian Railway 
system, by running along the canal as far as Kantara, where a 
station will be built on each side; and thus Kantara will be placed 
in connection with Zagazig by passing through Salahieh. To 
supply the locomotives on the Asiatic side of the line with water, 
an aqueduct is to be carried under the Suez Canal at the spot 
known as Kilometre No. 1. 

THE TuNGSHA LIGHT-SHIP, CHINA.—-For some years an old hulk 
was used to mark the Tungsha bank at the entrance to the 
Yangtsze river. The light exhibited was a red revolving one of 
the ordinary construction, and a fog bell was rung in foggy 
weather. The old light-vessel not being entirely satisfactory, Mr. 
Robert Hart, Inspector-General of the Imperial Maritime Customs 
Service of China, in 1869 decided to have it replaced by a new one. 
The chief lighthouse engineer, Mr. D. M. Henderson, C.E., recom- 
mended that a white revolving light should be substituted for the 
red one, and this was agreed to. The order was sent home to 
Captain Forbes, R.N., Marine Commissioner, who availed himself 
of the professional experience of Mr. Douglass, engineer to the 
Trinity House. The new light-ship arrived in Shanghai a few 
months ago, after having sailed out. She was then unrigged, fitted 
up, and finally moored at her station on the 15th April last. On 
the 1st of December, however, the old light was changed from a 
red to a white one, and the result gave general satisfaction, The 
new light-ship is moored on the 8. W. end of the Tungsha bank, in 
34 fathoms of water. The following bearings taken from the light- 
ship, are magnetic : - -Gutzlaff lighthouse, 8. 18 deg. E. ; Sha-wei- 
shan Island, N. 37 deg. E.; Kintoan lighthouse, N. 63 deg. W. 
The light is a revolving white one, giving flashes at half-minute 
in’ and has its centre 40ft. above the sea, so that in clear 
weather it should be visible 114 nautical miles. For foggy weather, 
a steam fog horn, on the pian of Professor Holmes, has been 
supplied. "buring the time the light-ship was in the harbour of 

a trial of both the light and fog horn was made, the 
result being entirely satisfactory, but the fog horn was unani- 
mously voted a nuisance, The vessel was built by the Messrs. 
Dudgeon; the lighting apparatus was.made by the Messrs. 
Wilkins and ©o.; and the fog horn by the Messrs. Buckett 
Brothers, all of London. In very clear weather this light, since 
the i to — ek on gr Island, distant 
over twenty nau m y the workmen now en d in erect- 
ing a lighthouse on this island. _ 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


What is doing at the finished iron establishments — Pic 1RoN: 
Prices: Changes — COAL AND ORES: QUOTATIONS: PROJECTED 
EXPERIMENTS: Our foreign trade in coal and culm — NoxtTu 
STAFFORDSHIRE IRON TRADE: Z'he ironworkers in North Stafford- 
shire—Meetings of crediturs in South Staffordshire and Birming- 
ham-~+THE QUESTION OF RAILWAY AND CANAL TRANSIT: Fur- 
ther cause for apprehension—The Pottery Street Railway—THeE 
GENERAL TRADES: Their condition now and in the past five 
months—The copper trade—Tin-plates—Railway carriages and 
wagons— Workmen’s agreement at the Patent Nut and Bolt concern 
—Our trade in arms and ammunition— What the saddle manu- 
facturers are doing—The Royal Agricultural Show—Wolver- 
hampton and its drainage operations. 

Most of the finished iron establishments, where the best iron is 
produced, are fairly supplied with orders. The reports brought 
into Birmingham to-day (Thursday) were conclusive upon that 
point. Plates are the most in request. The iron is going chiefly 
to the boiler-making yards of this and other districts, and the 
prices get nearer to ‘‘list” in proportion as the order books fill- 
up. Houses of less note, however, are still only moderately fur- 
nished with specifications. Such firms are unable generally to see 
further ahead than a fortnight, and the prices taken‘are, in certain 
cases, even below £7 for bars, and £7 is £1 below the standard 
quotations. 

Bars are generally quoted £7 5s. to £8; plates and sheets, 
£8 14s. to £9 10s.; hoops, £7 17s. 6d. to £8 15s.; rods, £7 2s, 6d.; 
angles, £7 15s.; tees, £8 5s.; roofing sheet, £10 and £11 10s. 

The price of pig iron is firmer in this district now than it has 
been all the quarter. In truth, an advance is confidently sought 
by the vendors and producers in not a few instances. Most of the 
purchases between this time and the preliminary meeting which 
will be held next week will no doubt be made on last quarter's 
terms; with, however, an advance of 1s, 3d., and half-a-crown 
here and there when the bulk of the transactions have come off. 
The Rhos Hall Iron Company’s furnaces at Tipton are about to he 
taken by a neighbouring firm, as the furnaces at Coseley are to be 
taken down, so that the underlyirg minerals maybe got. West of 
Dudley eleven blast furnaces have been taken in the past few years 
chiefly because of the diminishing supply of ore and coal. (Quota- 
tions of pigs are:—Imported brands, £4 5s. hematite forge, and 
£4 15s. No. 1; North Welsh, £3 15s, to £4 5s.; oolites, £3 to 
£3 2s, Gd.; cold air, £412s. 6d. to £5, Ores are eagerly bought, 
both native and foreign. Staffordshire natives, 15s. 6d. to 16s. 6d.; 
second class, 13s. to 14s.; hematites, 24s. 9d.; oolites, 6s. 6d. to 
to 8s.; hydrates, 19s. 6d. to 22s.; Welsh balls 14s. 9d. to 15s. 

Additional workings in Central Staffordshire will, it is expected, 
be shortly opened out, and the proposal to sink a trial shaft in the 
neighbourhood of Shifnal to prove the existence of coal between 
the Staffordshire and Shropshire fields is again being discussed by 
the local scientific institutes. 

Our foreign trade in coaland culm continues to grow. In May 
this year we exported to the extent of £582,512 worth, an increase 
upon May last year of £87,295. Upon the five months the in- 
crease was £84,683; the value of the total quantity sent away in 
the five months of this year being £2,240,133. . 

The demand is brisk for finished iron in the North Staffordshire 
district, and as arule the mills and forges are in very regular 
operation. Prices, although still under the official list, are, as a 
rule, firmer than recently reported. The demand for pig iron is 
steady and quotations are firm, this branch having benefited, as 
regards price, by the higher values ruling in the Scotch and Cleve- 
land districts. Forged pigs are selling freely at £3 per ton at the 
furnace mouth. Ironstones are in very fair request, and large con- 
tracts on account of the new quarter will be distributed during-the 
next fortnight. Coal and slack are in steady request, the potters 
and ironworkers being the principal customers at this season. 
Household fuel is quieter this week, 

The North Staffordshire Coal and Iron Stone Permanent Relief 
Society, of which the Rev. Sir L. T, Stamer, Bart., is president, 
had an accession of seventy-five members in the first quarter of 
the year. In the same period £5 9s, 6d. had been paid in respect 
of attendants. 

The creditors of Mr. F. Lewis, of the Anchor Ironworks, Smeth- 
wick, have consented to accept five shillings in the pound in dis- 
charge of their claims; and Mr. John Fanshaw, of the Church-lane 
Ironworks, Tipton, having been unable to pay more than five 
shillings and sixpence of the eight shillings which he promised, his 
creditors have resolved to realise what remains of the estate. 

A meeting of the creditors of Mr. Edward Fiddian Jones, of 78 
and 79, Lower Hospital-street, and Wheeler-street, Birmingham, 
ironfounder, was held on Monday morning, at the offices of Mr. 
Alexander Harrison, 8, Edmund-street. Mr. Alfred Harrison, 
accountant, was called to the chair. Creditors representing 
claims to the amount of about £6000 were present. After a long 
conversation it was decided to leave the matter in abeyance until 
a general meeting of creditors had been called under the liquida- 
tion. 

The question of railway and canal transit from this district to 
the ports is being much discussed. The Chamber of Commerce of 
2 met yesterday, and through its council debated 
the probable passing of the Staffordshire and Worcestershire 
Canal into the power of the London and North-Western Railway. 
Yesterday the question became much more serious to the traders 
hereabouts. They had looked to Gloucester as a port that would 
stand them in some stead for Liverpool. But if what yesterday 
had become known to a few on ’Change should prove correct, cer- 
tainly the water way to Gloucester will no longer be open to com- 
— with powerful railways, whose rates to Liverpool and 

mdon are so much complained of. The Staffordshire and 

Worcestershire Canal would not only give the London and North- 

Western Railway the control of the water route to Liverpool, 

it would also give them control over one of the water ways to 

Gloucester. Yesterday afternoon the statement was, that not 

only are the London and North-Western, through others, nego- 

tiating with a view to secure the control of that route to the last- 
named port, but that steps are being taken by which the same 
result shall ensue in respect of the Worcester and Birmingham 

Canal, which is the onenl aad only other route to ‘‘ the fair city 

by the stream.” For some time past the Worcester and Birmingham 

Canal has been a profitless concern. The shares have cost 

£78 12s, 6d., but they were quoted yesterday at only ten guineas. 

No difficulty will, therefore, it is thought, exist in the making of 

an arrangement so far as the proprietors of the canal are concerned; 

but if what is feared by the aden should come to pass, then the 
events likely last week are much graver now. 

The Staffordshire Potteries Street Railway Company are moving 
with a view of extending their line at one end to Tunstall and at 
the other to Stoke. 

The general results of the trade in hardwares in May and the 
five months are as here :— 

Month of May. Five Months. 
1870. 1871. 1870. 1871. 

Hardware and cutlery .. £322,668 £344,305 .. £1,518,538 £1,360,410 

The copper trade, both = and unwrought, is not so good 
as it was last year. In unwrought copper the principal decline was 
with Holland, India, and France. 


CorprerR AND Brass. 
M 


onth of May. Five Months. 

1870. 1871. 1870. 1871. 
Unwrought copper .. .. £86,222 £72,963 £407,152 £332,212 
Wrought, &c. .. .. .. 161,736 99,829 .. 
Brass .. .. os o oo 27,100 31,824 .. 96,976 121,463 


Of tin-plates there were exported from this country in Ma 
the ,216 in ple 


goods of value of £313,908, against £239, May 





showing an increase upon the month of £74,692. The increase in 
the business doing throughout this department of our national in- 
dustry is hardly so conspicuous in the returns for the five wonths, 
which are £1,143,403, against £965,903 in the five months of 1870, 
an increase, it will be seen, upon the five months of £177,500. As 
was to have been expected, the chief customer turns out to be the 
United States. Other countries, however, not specified in the 
returns have aided in bringing about the comparative return of 
prosperity in tin-plates. 

The business which was done with foreign countries by the 
different railway carriage and wagon builders during May and the 
five months terminating with May is set forth in the Board of 
Trade returns as fo)lowing:— 

Month of May. 


1870. is/l 


Five Months. 
187. 1871. 
Carriages (railway) .. 8755 10,580 ..  «. 18,573 37,075 
Carriage (trucks)... .. 40,820 15,306 ..  .. 0,085 76,012 
A disagreement has arisen between the olivermen in the employ- 
ment of the Patent Nut and Bult Company. ‘ue dispute as it 
now stands is stated by the directors to ve a demand by the union 
hands for dismissal of twenty nvon-unionists whom tue directors 
have taken on upon the six months’ agreement since the strike 
commenced. 
. Our trade in arms and ammunition appears in the following 
gures :— 





Month of May. Five months, 

1870. 1871. 1870. 1s71. 
Smallarms .. .. «+ eo 17,454 64,035 .. LIL661l 64 j 
Ammunition(notgunpowder) 57,317 133,405 .. 207,223 822,237 


These figures show an enormous increase in the current trade in 
these goods, but the explanation is not far to seek, though the 
returns do not supply us with any data as to the countries with 
whom we are doing business. 

To a cause not dissimilar to that which has led to the great 
advance in our busi in a ition must be attributea the 
progress that has been made thus far this year in the saddlery 
trades, in which, however, the exports now taking place are much 
under those in the earlier part of the year. In the first tive 
months of this year we nearly trebled our exports in saddlery, 
rising from £11,785, in the period ending with May last year, to 
£352,062 in the first five months of this year. The increase, as 
will be seen, is not less than £325,277 upon the five months; upon 
the month of May the advance was only £8253, the figures being 
in May this year £29,002, and in May last year £21,839. 

Ironmasters and manufacturers in this district are being invited 
by the local committee, who are making arrangements for the 
curreut show of the Royal Agricultural Society, to afford facilities 
for the inspection of their works and factories by exhibitors and 
visitors at the show. 

As to the miscellaneous trades nothing new has to be added to 
the letter of last week. Most of the engineering firms keep well 
occupied, but the look-out is hardly so satisfactory as the firms 
would desire, new orders being less numerous than they were a 
few weeks ago, 

Agricultural machinery is now reaching Wolverhampton freely, 
in advance of the experiments, to begin on Monday. From the 
railway station to the trial grounds— about three miles away—the 
implements will have to be conveyed by road ; but exhibitors and 
visitors will be able to reach the place by railway. ‘The people 
who are ready to let houses and jodgings during the show are 
apparently getting nervous as to the terms they have hitherto been 
asking. ‘These have generally been exorbitant, and they have been 
refused, Now by advertisewents in the local newspapers, and by 
communications forwarded to the lodgings committee, they are 
making abatements, 

The Wolverhampton Corporation are proceeding vigorously 
with their main drainage operations, and they are now advertising 
for tenders for contract No. 6. The work embraced in this con- 
tract includes the construction of about 3900 yards in length of 
brick sewerages, and about 17,800 yards in length of pipe sewers, 
and other works in connection therewith, according to the specifi- 
cations and drawings prepared by Mr. A. Morgan, C.E., borough 
surveyor, 











WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Considerable activity at the ironworks during 
the week; T'rade showing further vendency towards improve ment; 
A peaceful and prosperous period; Stcadiness in inquirics augur- 
ing well for the future: The demand stimulated by current re- 
quirements: The market evinces considerable firmness: Makers’ 
efforts to restore prices -WELSH MAKERS WELL EMPLOYED ON 
KAIL CONTRACTS—LHE HOME TRADE— THE TIN-PLATE TRADE-- 
THE STEAM COAL TRADE—THE COLLIERS’ STRIKE —STOPPING 
OF THE LLANBARRY IRON AND COAL MINES—PROCEEDINGS 
AGAINST MEN FOR LEAVING WORK WITHOUT NOTICE—PRESENTA- 
TION OF AN ADDRESS TO Mk, JusiAH RICHARDS—A NEW 
DRY DOCK FOR NEWPORT. 

THE past week again has witnessed considerable activity at the 
ironworks of the district, and the trade has on the whole shown 
some further tendency towards improvement. There is therefore 
every reason to think that the ironmasters may—as it is pretty 
evident they do—calculate upon having again entered upon a 
peaceful and prosperous period. The irun trade has not for some 
time evinced such a degree of firmness as it does at present, 
although it may be said that fresh engagements are numerically 
fewer just now than could have been recorded a month or so 
ago. ‘this, however, is not to be attributed to a falling off in 
the demand, because the amount of employment afforded at the 
finished iron establishments is fully equal if not somewhat 
greater than that of four or five weeks ago; and there is, it is 
satisfactory to state, a steadiness in inquiries at present that 
augurs well for the future. 

The market evinces considerable firmness, and no effort is spared 
on the part of makers to restore prices to what they were before 
the commencement of the disturbances which caused such serious 
reductions, There is still some progress made towards that end, 
the tendency in rates continuing upward, and it is held by some 
that it would be only right to make some appreciable alterations 
in the quotation list for the next quarter. Many forcible argu- 
ments may be advanced in favour of such a course, but in order 
to evince a spirit of fairness and sympathy towards the lower class 
and less powerful manufacturers it is deemed by the majority in- 
advisable to raise the scale of rates at present. There is stiil, it 
must be observed, some degree of reluctance shown by a large 
number of buyers to place specifications with their former freedom, 
and many will no doubt continue for some time yet to look upon 
European affairs with some apprehension; hence it is necessary 
that manufacturers should continue to be discreet and lenient in 
regard to the values which they place upon their materials. 

The demand is undoubtedly such as is stimulated by current 
requirements, and this being the case it is only natural to expect 
that, as foreign undertakings in the way of railways, bridges, &c., 
in which the tinished materials of this district are consumed, are 
again proceeded with uninterruptedly, the purchases will con- 
tinue to expand. ‘To all appearance a peaceful time is being 
entered upon once more, and it is incumbent upon makers to enter 
into transactions in such a manner as will again place the trade in 
an active and remunerative position. 

I have still to state that Welsh makers are well employed on 
rail contracts, the greater proportion of which continue to ema- 
nate from the United States, and they have on hand some exten- 
sive specifications unexecuted. The clearances of rails, general rail- 
way iron, and bridge iron have also been large to some of the South 
American States and Mediterranean ports. Smaller orders are 
secured on account of various parts of the Continent, and there 
is little increase in Russian requirements. 

A fair, steady business is doing on home account, similar de- 
scriptions of make being inquired for td hose sent abroad, As in 
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other districts, the production of pig iron continues to increase. 
In regard to the. prices obtained there is very little alteration to 
note, for the reason principally that both buyers and makers are 
looking forward to the quarterly meetings to see what will be 
done for the next quarter. 

Most of the foundries are well employed. 

The same steady progress continues to be made in the tin-plate 
trade. There is a good demand, and prices are firm. 

There is a brisk demand for steam coals in those parts of the 
district where the collieries are working as usual. Hence the 
colliery proprietors that are fortunate enough to be on good terms 
with their men are doing a large busincss, and high prices are 
obtained with little difficulty. There is a particularly active 
inquiry for Monmouthshire coals, and the result will be in all 
probability that these qualities will have a much larger represen- 
tation in the foreign markets for the future. 

Upwards of 10,000 coal workers are still on strike in the Aber- 
dare and Rhondda valleys, and up to this date there is but little, 
if any, prospect of the dispute between them and their employers 
being settled. The masters have agreed to refer the dispute to 
arbitration, but they have imposed such conditions that the men 
have not yet thought fit to accept. The conditions are that the 
reference should cover the comparative differences in the scale of 
wages paid at the ordinary collieries and at the collieries owned 
by the ironmasters, and that masters and men should be bound 
for a period of twelve months by the scale of wages fixed by the 
arbitrators. As these provisions would involve the chance whether 
there should be an advance or a reduction upon the rate of wages 
current for the last three months, they could hardly be expected 
to meet with favour among the men, who, after striking for an 
advance of 5 per cent., would not like to run the risk of having to 
submit to a reduction, and that to obtain for a period of twelve 
months, It cannot be denied, however, that the masters are 
perfectly justified in imposing such conditions. The dispute is, to 
siy the least, perfectly ruinous to the steam coal trade, and it 
materially affects other local industries, Very much disappoint- 
ment is felt by the majority of men at no assistance having come 
from the ‘‘ union,” by which so much was promised. 

Serious inconvenience is experienced from the stopping of the 
iron and coal mines at Llanbarry, Glamorganshire. These works, 
however, are not stopped through any dispute between the masters 
and men, but owing to some financial difficulties. A large number 
of hands are thrown out of employment for a time at least. 

Proceedings have been taken before the magistrates at Aberdare 
against several stokers and banksmen for leaving the employ of the 
Powells Duffryn, and the Messrs. Dixon, colliery proprietors, 
without notice. Those who had not given notice also absented 
themselves from work after the colliers turned out. They pleaded 
intimidation, and were ordered to return to work, no fine being 
inflicted. 

An address was a few days ago presented to Mr. Josiah 

tichards, who occupied for many years the position of manager of 
the Ebbw Vale Steel, Iron, and Coal Company’s Works at Aber- 
sychan, A testimonial of a substantial description was presented 
to Mr. Richards some weeks ago, on the occasion of his leaving 
the works, and this address was to give further proof of the re- 
0 which is felt in the neighbourhood of the works at his having 
eft. 

The foundation stone of the new dry dock has just been laid by 
the Newport Dry Dock and Wood and Iron Shipbuilding Company, 
which is to be completed by the contractor, Mr. Firbank, by the 
middle of November next, at a cost of £10,000. ‘The plans were 
prepared by Mr, A. J. Shenck, C.E. The dimensions of the new 
dock will be as follows:—Length, 500ft.; width at bottom of dock, 
42ft.; width of the upper part, 70ft.; depth from coping to sill, 
oft.; and width of entrance, 42ft. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—NEW BLAST FURNACES—SHIP- 
BUILDING—ENGINEERING—THE NINE HOURS’ MOVEMENT —'THE 
MINES—PRICES, 

THERE was a thin attendance at the Middlesbrough iron market on 
Tuesday. Prices were firm and closed as follows :—-No. 1, 51s.6d.; 
No. 2, 50s, 6d.; No. 3, 48s.; and No. 4, 47s, Every available 
blast furnace in Cleveland is being worked to the fullest extent, 
and the makers have contracts on hand which will keep them 
working at this rate for months. The demand for pig iron is ex- 
tremely heavy. During the past week I know that one extensive 
firm at Middlesbrough, whose make is very large, has been 
threatened from Manchester that if they did not deliver some iron 
without further delay the contract would be cancelled. Several 
other makers I know are very much pressed for iron. Meanwhile 
orders for delivery next year are being booked. Shipments are 
brisk. In July the Lackenby Iron Company will blow in their 
two new furnaces, I hear that Messrs, William Whitwell and Co. 
intend building two new furnaces at South Stockton. Rapid pro- 
gress is being made with the other new blast furnaces in course of 
erection in the Middlesbrough district. 

In the finished iron trade everybody is busy. The rail mills are 
kept on full swing on contracts which they entered into months 
ago. Inquiries on Russian and American account are being re- 
ceived, and although some of the Cleveland makers are full of 
work up to October, it is probable that they will be able to secure 
a fair share of American requirements. There is every probability 
that next year will be a good one for the rail trade. Plate and 
angle iron are in good request, and prices are steady. The foun- 
dries are fairly occupied. The wire mills and the nut and bolt 
works at Middlesbrough have plenty of work on hand, 

Shipbuilding on the Tyne, Wear, Tees, and Humber is still'in a 
satisfactory condition. The number of vessels in various stages 
of progress at the different yards is very large. Lately some of 
the London daily papers have made unpleasant remarks about the 
engines of the Government vessels built at Jarrow not giving 
satisfaction. If the writers for those papers had taken the 
trouble to inquire before casting any slur upon the engineers of 
the North of England they would have found that the engines of 
the vessels they referred to were made and supplied by firms on 
the banks of the Thames. I am quite sure that the engineers on 
Tyneside can make engines equal in quality to any which can be 
had in any part of the world. 

Engineers have plenty of general work on hand. Marine engine 
builders are still exceptionally busy, and those whose speciality is 
the fitting up of the necessary machinery for cevedis are well 
employed. Bridge builders are getting through their contracts 
very fast, and are complaining of the great scarcity of work. Re- 
cently a bridge order, which was expected to be placed in the hands 
of a Middlesbrough firm for the Dutch Government, was secured 
by a Belgian firm. 

There are no signs of the strikes in the engineering trade at New- 
castle-on-Tyne for the nine hours’ movement terminating. The 
chief feature in connection with the struggle this week was the 
holding of a mass meeting of workmen on Monday. About 5000 
men marched through the streets to the Town Moor. Several 
speeches were delivered, and the following resolutions agreed to :— 
** That this meeting considers the conduct of the employers in this 
dispute has been such as to fully justify our turning out on strike, 
and adhering to the course we have already pursued.” ‘That 
this meeting, believing the time has come when our hours of 
labour should be reduced, and now being on strike for the nine 
hours’ system, pledge ourselves that we will not on any account 
commence work on any other plan than that of fifty-four hours 
per week.” The masters are — determined not to con- 
cede the wishes of the men. undreds of men are obtain- 
ing work in other parts of England, where they intend 
to remain, at all events, until after the strike. / Delegates 





of the men are visiting different towns and are making 
arrangements for systematic subscriptions in aid of the men on | 
strike. Iam still of opinion that the easiest way »* end the 


strike would be by the masters granting th2 nine hours on condi- 


tion that the men be paid by the hour. The question would then 
be simply one of wages, which might fairly be referred for arbitra- 
tion. By adopting this course work might be resumed at once, 
and not only would the masters and men end their struggle in a 
business way but the entire district would gain by the 10,000 men 
resuming their places, 

There is an enormous yield of ironstone from the Cleveland 
mines, but the demand is so heavy that the quantity obtained is 
not sufficient to satisfy the requirements of the owners of blast 
furnaces. 

The prices of iron are as follows: —Pig iron, No. 1, 51s. 6d.; 
No. 2, 50s. 6d.; No. 3, 48s.; No. 4, 47s. The prices of manufac- 
tured iron are as follows :—Common bars, £6 17s. 6d. to £7; cable 
iron, £7 10s. to £8; ship plates, £8 17s. 6d. to £9; boiler plates, 
£9 5s, to £9 10s.; rails, 6 15s. to £7; colliery rails, £6 17s. 6d. to 
£7 10s.; puddled bars, £4 17s. 6d. to £5. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE ScorcH PIG IRON TRADE—EXPERIMENTS IN IRON MANUFAC- 
TURE—EXPORTS OF PIG IRON AND MACHINERY—THE MALLEABLE 
IRON TRADE—THE STRIKE AMONG THE PUDDLERS—ENGINEERING 
AND IRONFOUNDING—THE COAL TRADE—NEW MACHINE FOR 
CUTTING COAL—LARGE SHIPMENT OF LOCOMOTIVES FOR Russia 
—A NOVELTY IN MARINE ENGINES—NEW SAFETY LAMP. 

THE Scotch pig iron market during the past week has been rather 

quiet, and prices have tendel downwards. At present, however, 

the quotations are nearly the same as at this time last week. 

Business is being done at 56s. 10d. cash, and 57s. 1d. one month. 

No. 1, g.m.b., 57s. 3d.; No. 3, 56s. 9d. 

Most of the ironmasters decline to sell forward, and thus the 
price of makers’ iron continues firm, Prices of Scotch pig iron 
will in all probability be sustained for some time, for although 
most of the American furnaces are in blast, now that the strike 
there is ended, still they have large back deliveries to make, and 
the demand from America is not falling off ; there is still a large 
quantity of pig iron being shipped to that quarter. 

It is said that several of the Scotch ironmasters are experiment- 
ing upon furnaces built on a plan similar in principle te Mr, 
Ferries’, without infringing his patent. It remains to seen, 
however, whether any of them prove so successful as Mr. Ferries’ 
Some doubts have already been expressed as to the trials so far as 
they have gone. 

The race after economy in the production of iron is a good 
augury of a new era in the iron trade. When so many minds are 
engaged in investigation of the subject, and so many practical ex- 
periments being made, discoveries, more or less advantageous, are 
certain to be brought to light. 

There is still extraordinary activity in the shipments o pig 
iron, the exports for the pass week being 15,829 tons from all 
Scotch ports, while at the same period last year they were only 
11,802 tons, an increase for the week of 4027 tons. The total 
shipments for this year up to the present time amount to 356,045 
tons, which exceeds the exports for the same period of last year 
by 45,561 tons. This shows a very large increase in our exports, 
but it must be borne in mind that the breaking out of the Franco- 
Prussian war in June last caused a sudden decrease in our foreign 
shipments, 

Large quantities of machinery, principally sugar-making, have 


“been shipped from the Clyde during the past week, besides other 


iron manufactures, The sugar-making machinery alone would 
amount in value to not less than £11,000. 

In the malleable iron trade there is still a great demand for all 

tions, more especially for shipbuilding purposes, and ship plates 
are getting very scarce, the supply at present being hardly equal 
to the demand. Railway material is also in great request. America 
is sending orders for all sorts of iron, while Russia, Germany, and 
Holland are taking largely of rods, bars, and plates. Prices are 
rather on the advance, especially for plates, which can scarcely be 
obtained. 

Good puddlers are now somewhat scarce in Lanarkshire, the 
last strike having induced many to leave the district to get em- 
ployment elsewhere. 

The dispute now pending between the puddlers and their em- 
ployers at the Glasgow Iron Compaay’s Works is not showing 
any sign of early settlement. The workmen are still out on strike, 
and seem resolved to continue out till their d are led 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

PRESTON NEW RAILWAY STATION—JOHN Brown AND Co. 
(LIMITED)—SHIPBUILDING ON TEESSIDE—STATE OF TRADE AT 
SHEFFIELD — BowLinc Inon CoMPANY— AN EFFECT ATTRI- 
BUTED TO THE NEWCASTLE ENGINEERS’ STRIKE—GLENDON IRON 
ComPpaNy—BROOKFIELD ENGINE WORKS—IRON SHIPBUILDING 
aT WHITBY—THE STRIKE AT NEWCASTLE—RIvER TYNE Com- 
MISSION—THER CARLTON IRONWORKS—MARYPORT H&MATITE 
Inon ComPANY—TEAM VALLEY Rattway—Low Moor Inon- 
WORKS—STATE OF TRADE IN SOUTH YORKSHIRE—RAILS FOR 
Russia. 

A FEW details with reference to the new station with which the 
Lancashire and Yorkshire and London and North-Western Rail- 
way companies have determined to proceed at Preston may uot 
be unacceptable. The platform will be 25ft. wide on each side of 
the offices, and its approximate length will be 1285ft. The book- 
ing offices, waiting-rooms, refreshment-rooms, and other apart- 
ments will be in the centre of the platform, and in the basement 
of the buildings, kitchens, &c., connected with the refreshment- 
room will be provided. The roof will be 720ft. long, and will be 
constructed of iron in three spans; it will be supported by orna- 
mental columns. The building will be of brick, and will be faced 
entirely with stone; its erection and completion are expected to 
entend over two or three years. The whole work will be carried 
out under the superintendence of Mr. Axon, engineer. 

The directors of John Brown and Co. (Limited), the Atlas 
Works, Sheffield, state that during the past year they have made 
considerable extensions and alterations in the company’s plant 
and premises, with the view of meeting the demands of the differ- 
ent governments for armour-plates of extraordinary size. The 
company has also had to meet a greatly increased demand for 
Bessemer steel. All the extensions made have been carried out 
without any additions to the capital account of the company. The 
orders now on the books are of considerable extent. 

Shipbuilders and engineers continue busy on Teesside. 

All the heavy branches of Sheffield industry remain active. The 
demand for railway material of all kinds is exceedingly brisk; 
there are also several orders on hand for castings, and the armour- 
plate trade is almost as active as ever. There is also a good home 
and American demand for iron. 

The Bowling Company has been casting some large steel cylin- 
ders, each weighing three tons and upwards, and to be used in con- 
nection with machinery for pressing jute in India, The same 
company has also cast a steel-ram shaft for a 70-horse horizontal 
engine for Gilroyd mill. 

It is uffirmed that, in consequence of the engineers’ strike at 
Newcastle-on-Tyne, orders for engines have been sent to London 
and Glasgow, owners of steamers which are being built being 
anxious to bring them into use as fast as possible. The only large 
marine engine shipbuilding establishment remaining open in New- 
castle and Gateshead is Messrs. R. Stephenson and Co.’s. 

The Glendon Iron Company’s works at Mapperley are making 
good progress. Soft coal — been reached at a depth of 360ft. 
The seam is 9ft. Gin. thick, A seam of hard coal is expected to be 
reached beneath it. 

Mr Leatham has taken the Brookfield Engine Works, and is 
understood to be engaged upon machinery for mines in South 
America, 

The first iron ship ever built in Whitby was launched on Tues- 
day from the premises of Messrs, Turnbull and Son. The dimen- 
sions of this vessel—a steamer—are as follows :—Length of load 
line, 200ft.; extreme breadth, 28ft. 6in.; depth of hold, 61ft, The 
steamer is fitted with compound condensing engines and boilers 
by Messrs. Blair and Co., Stockton, and her dead weight capacity 
is 1100 tons, 

Up to this present writing the unfortunate mechanical engineers’ 
strike in Newcastle-upon-Tyne has not been adjusted. 

The River Tyne Commissioners are making shipping places for 
Joading steamers at Whitehill Point, at a cost of upwards of 
£100,000. 

The proprietors of the Carlton Ironworks, near Stockton-on- 
Tees, have tapped two large blast furnaces. 

The Maryport Hematite Iron Company is going to erect two 
more furnaces, making six in all. The Solway Company is also 
erecting two more furnaces. 





Levies have been made to support the men on strike, but it ap- 
pears that the sums distributed have been so small as to cause 
considerable dissatisfaction, The men continue to leave the dis- 
trict. 

The engineers here are busy, but the unsettled state of matters 
in the North of England is causing some anxiety among the masters 
here; for the feeling in favour of the short time movement seems 
to be spreading, and, in all probability, if the men succeed in ob- 
taining their demands in Newcastle a movement of a similar kind 
will be set a going here. 

The ironfounders are pretty fully employed, and great com- 
plaints are being made by engineers and others of the difficulty of 
getting delivery of castings with anything like promptitude or 
regularity. The founders complain often of the lowness of prices, 
but any large ironfounder who could be relied on for executing 
orders with system and regularity would unquestionably command 
a preference to obtain more remunerative prices without difficulty. 
Some very heavy castings have recently been turned out of Glasgow 
foundries for marine engines. 

There is still great re oneal in the coal trade for the season, and 
good workmen are fully employed. It is likely that ‘‘ dross” will 
now become much scarcer, and consequently dearer, on account of 
the large use that is now made of it in the iron smelting process, 
as a substitute for coal of superior quality. 

Mr. Strathearn, of Messrs. Strathearn, Murray, and Paterson, 
has nearly completed a new system of cutting coal by machinery. 
It is expected to prove a great success. 

At the end of last week Messrs. Diibs and Co., Glasgow Loco- 
motive Works, shipped five locomotives and tenders for Russia. 
They were in pieces, packed in boxes, and required no less than 
forty-four wagons and two locomotives to convey them to the 
port of Leith. It is only about a fortnight since the same firm 
sent a similar number of locomotives and tenders to the same des- 
tination. Each locomotive cost about £2500. so that this one order 
represents £25,000. The wheels are made for a 5ft. gauge instead 
of the ordinary 4ft. 84in. gauge. This, it seems, was prescribed 
by the Emperor of Russia, the object being that should he at any 
time be at war with his neighbours, their rolling Pg might not 
be available for the Russian system. The same firm have ready 
for shipment a curious carriage for the use of the Russian Govern- 
ment railway inspector of the new line. It is open at the 
sides, has a seat in front for that official, and is propelled 
by means of a hand windlass upon the carriage itself. 
Forty locomotives are in course of eonstruction by Messrs. Diibs 
and Co, for the Midland Railway Company, and fifteen for the 
Intercolonial line, Canada, The latter will, after having been 
finished, be taken to pieces for the B yn se of shipment, whereas 
those for England will be dispatched completed in every respect. 

J the steamers recently launched on the Clyde there was 
one paddle steamer launched on Tuesday by Messrs. A. and J. 
Inglis, which sesses some novelty, at least in respect of its 
machinery. is vessel, named the Lord Athlumney, is 240ft. 
long, 32ft. broad, and 16ft. deep, being 1148 tons builders’ measure- 
ment. The machinery consists’ of a single compound diagonal 


engine of 1400 indicated ._ This is the first steamer in 
the Channel trade fitted with os pe compound engine, which 
causes this vessel to be looked forward to with considerable interest 


by shipbuilders and others connected with the trade. 

On Saturday last a trial was made of a new patent safety lamp 
invented by Mr, R. Brown, of the Shots Iron Company. It was 
successfully subjected to several trials with other safety lamps. 





The opening of the Team Valley Railway, which was originally 
fixed for the commencement of July, has been postponed to the 
1st of August, and it is not altogether clear that the line will then 
be ready for traffic. 

There are now twenty-one Nasmyth steam hammers at work at 
the Low Moor Ironworks, 

The South Yorkshire Ironworks continue well employed, there 
being a good demand for railway material, pipes, &c. The con- 
sumption of Bessemer steel in various forms also shows no falling 
off. Business in steam coal has been active to Hull and Grimsby. 
A fair quantity of coal has also been furwarded to London; engine 
fuel is in fair request, and there is a good demand for coke. A 
contract for locomotive coal for the Great Northern Railway has 
been given out in South Yorkshire. 

The demand for rails on Russian account appears to have some- 
what improved of late. 
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RESISTANCE PYROMETER. 





Pyrometers formed a subject of constant 
interest to physicists during the greater part 
of the last century. The word was used a 
little loosely, however, either for an instru- 
ment to determine the dilatation of solids 
through known ranges of temperature, or 
for one conversely to fix temperatures by 
observed dilatations or contractions. 

All the earlier pyrometers were devised 
for the former purpose. In that of Mus- 
chenbrock, about 1730, and one of the very 
earliest, the range of expansion of a bar 
was multiplied by toothed gearing, upon 
the form of which Dr. Desaguliers improved 
Ellicott’s, Smeaton’s, and Ferguson’s, of the 
two former of which accounts are found in the 
Philosophical Transactions of 1736-51-54. 
All had much the type of Muschenbrock’s,and 
increased the saline of the expanded bar by 
levers or gear, and by micrometer screws. 
Of instruments of this class, probably the 
latest, as well as the most refined, was that 
of the Marquis de La Place, in which the 
lengthening or shortening of the bar pro- 
duced angular movement round one edge of 
a small reflecting mirror, the beam of. light 
from which fell upon a large and distant 

uated scale; a method since applied by 

ir William Thompson to the reading of 

telegraphic instruments, as, indeed, it had 

been long before applied by Gauss to re- 

gister the deflections of magnetic declino- 
meters. 

Ramsden seems to have been the first to 
apply microscopes to the reading of these 
pyrometers (Phil. Trans, 1785), and 
Troughton in part constructed one in which 
the alteration of dimensions of the bar was 
registered by the an movements given 
by it to a very delicate spirit level, the 
displacement of the bubble in which was a 
known function of the movement in the 
lengthway of the bar which effected it. 

After Dr. Brewster had discovered the 
production of a definite order of coloured 
bands in unannealed glass, by its compression 
or distortion, he proposed to apply the facts 
as a delicate method of registration for 
pyrometers, but the proposal was in several 
— impracticable, and seems never 
to have been put in use. In the experi- 
ments conducted with these instruments on 
dilation of solids, the only reliable points 
in a wide range of temperature were the 
freezing and boiling points of water, and 
with far less certainty:the boiling point of 
mercury ; beyond that all was uncertainty, 
and nothing more definite could be stated 
than red heat in the dark or in daylight, 
white heat and so forth, so that even at this 
day the co-eflficients of dilation for even 
the most important substances, such as the 
metals, glass, &c., which we are obliged to 
accept, are derived from their observed dila- 
tions, through only the small range of 
180 deg, Fah. is and manufacturing 
wants set the minds of some of the ablest 
men of the latter end of the last centu 
to devise some sort of instrument whic 
should carry on the scale of the mercurial 
thermometer to far beyond the boiling point 
cble in foraces, iin es, Welpmesdly presncter 
able in ’s meter 
was probably the first da Go i cer- 
tainly is that best known. Accounts of it 
occur in the Philosophical Transactions for 
1782-84-86. 


The very foundation for any true theory of heat was, then, | bination, as since found through the labours of Fabre and | air get out but 
no check to fall back upon | Silbermann, Andrews, and others, and hence he arrived at 


yet to lay. Wedgwood ha 
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derived from the total heat developable in chemical com- | results as to the supposed temperatures of furnaces, 





which we now see were preposterously 
erroneous, and which would have been so 
even had his instrument itself been free 
from the sources of error that vitiated its 
indication. His pyrometer depended upon 
the contraction in volume which pieces of 
baked porcelain clay undergo when exposed 
to higher and higher temperatures, the'size of 
the pieces being nonin accurately fixed. 

All clays are Aydrous combinations of 
alumina or other earths and silica, The 
contraction they thus undergo arises from 
two different causes coming into play succes- 
sively : — First, the chemically-combined 
water of the clay is gradually dissociated 
and driven off; secondly, after the mass 
has become even completely anhydrous, 
molecular attraction causes its ies to 
approach, and the porcelain—now no longer 
a clay—=still continues to contract. But, 
further, it was experimentally found by 
Wedgwood himself that a long continuance 
of a lower heat produced as great contrac- 
tion in his “clay pieces” as a higher heat 
acting for a shorter time. Intensity of 
heat and time were thus brought in as 
elements together in the final result. With 
so many unascertainable or uncertain elements 
in play, it was soon manifest that this 
pyrometer and its results were alike worth- 
less; nor was it really improved by the pro- 

of Mr. Sivright to substitute for the 
clay pieces of uncertain composition, prisms 
of the mineral matolite, whose constitu- 
tion was assumed to be constant. 

Meanwhile the more abundant introduc- 
tion of crude platinum into Europe, and the 
acquired methods of working it, had sug- 
gested its use to physicists as a substance 
for pyrometer construction, its high fusing 
temperature eae tempting advantages; 
and, in 1803, Guyton de Morveau constructed 
and exhibited to the Institute a platinum bar 
agg which really differed in nothing 
rom Daniell’s—subsequently produced in 
London—except that Guyton’s bar was placed 
in a poreelain tube, Daniell’s in one of plum- 
bago crucible ware. To Daniell, however, 
we are indebted for the first approximations 
to anything like true determinations of high 
temperatures, and some of his figures—in the 
want of better—are accepted to the present 


y- 
‘Theexpansion of dryair orother permanent 
gases seemed to be constant for equal diffe- 
rences throughout wide ranges of tem- 
perature, and, about 1820 probably, Dr. 
Ure proposed to a the air thermometer 
as a pyrometer, the bulb being of platinum, 
with a certain length of tube, beyond which 
was one of glass, with a registering globule 
of merc As air he said, expands three- 
eighths of its initial volume for 180 deg. Fah.. 
he had the means of counecting the mer- 
curial thermometer with this pyrometer. 
In (1824 Mr. N. Mill proposed another air 
nce ap in principle the same as Ure’s. 
here is no doubt that good results might 
be obtained with such instruments, but for 
the ivsuperable mechanical difficulties of 
producing them so as to be air-tight at all 
temperatures, and, still worse, the fact 
that at elevated temperatures platinum 
and porcelain—probably every known body 
— is more or less permeable to gases; 80 
that if the bulb of such a pyrometer be 
into a furnace, not only does the 
e gases and vapours of the furnace 


become diffused into it. 
The weight of gases and vapours under constant volume 
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and pressure being dependent upon their temperature, has 
suggested to Regnault three forms of pyrometer, in which 
air, hydrogen, and vapour of mercury are the materials 
employed, and Deville and Troost have proposed one in 
which iodine vapour is used. he heavy vapours 
of mercury and iodine have advantages in enabling the 
volume to be ascertained directly by weighing. Regnault 
has obtained some results which prove—as was to be ex- 
peeted from such a man—that his method is not impractic- 
able; but in ordinary hands such instruments are beset 
with difficulties in use, and the limits of error are larger 
in proportion to the results sought under all circumstances. 
Of ts and Gauntlett’s pyrometers, consisting of 
two bars of metals of different dilatability, and of John- 
son’s deep sea thermometer (also employed as a pyrometer) 
we need not write. However useful for low or moderate 
temperatures, they are unavailable for high heats, even 
when the bars are of metals as infusible as platinum and 
palladium, or platinum and steel. The elder M.’Becquerel 
proposed and employed an ingenious pyrometer dependent 
pe nena opty —- If two wires of dissimilar 
me as oy um and palladium, knotted together at 
one extremity, have that plunged into a flame ie. 
a thermo electric current will pass through the wire, and 
its intensity, which was assumed to be proportional to the 
temperature, may be ascertained when the circuit through 
the remoter ends of the wires is completed through a 
to-galvanic multiplier. 

n account of the instrument, and of the experiments 
made with it in the porcelain furnaces of Sévres, may be 
found in vols. 4 and 6 of Becquerel’s “ Traité de 
YElectricité.” The results at Sévres, indeed, prove that many 
corrections—such as for altered resistance in the wires, &c. 
—remained to be made. The instrument, in fact, showed 
like Wedgwood’s, temperatures in those furnaces scarcely 
theoretically possible. The great importance to science 
and the arts of some trustworthy pyrometer—which had 
already produced the numerous suggestions we have 
noticed—gave rise to yet another one. 

The “method of mixtures,” as it is called, first employed 
by Crawford for determining specific heats, consists in this 
—that if known weights of two different bodies, one at 
least being liquid, are mixed together, one being at a 
higher temperature than the other, and the specitic heat of 
one of the two be assumed known, or = 1, then that of 
the other can be inferred from the temperature of the two 
bodies after mixture and equilibrium. Conversely, if we 
know the specific heats of both bodies, and the lower tem- 
perature of one of them, and the common temperature after 
mixture, we can find the temperature of the hotter body. 

This is the principle of Bystrém’s pyrometer, in which 
a weighed ball of platinum or copper, after having been ex- 

to the heat of a furnace, is dropped into a known 
weight of water at a known temperature. Then we 
arrive at the temperature of the heated ball, or that of 
the furnace through the formula 


c= © 
w 
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A feat) +t 


in which W and w are the weights of the water and of the 
ball, s the specific heat of the latter, ¢ the temperature of 
water before, and 2’ that after immersion of the ball. 

This instrument, and a form of it produced by Mr. 
Siemens, have been largely employed for determining the 
temperatures of hot blast. ‘Chere are, however, some 
inevitable sources of error, one being that the specitic heat 
of metals is not quite constant at all temperatures, which 
makes this method not as reliable as could be wished. 
There have been numerous other proposals for pyrometers, 
of which little more has been heard, such as Bock’s 
(Dingler’s “ Polytechnic Journal,” 1870), and Lame’s. The 
latter rests upon the fact that heat alone produces “ disso- 
ciation” or chemical decomposition in various bodies, and 
that some resume the constituents they at a higher tem- 
perature parted with when again reduced to a lower one. 
Everything, however, seems to indicate that dissociation 
does not take place instantly, nor at an exactly defined 
temperature, but takes place through a longer or shorter 
range whose length is uncertain or unknown. We there- 
fore have but little hope that this class of pyremeter will 
come to be of practical value. 

Mr. Siemens’ resistance pyrometer, though probably the 
most recent in being brought into a form for practical use, 
is by no means very recent, as a suggestion emanatin 
from him. Something like ten years ago the principle, an 
to a great extent the construction, were proposed by Mr. 
Siemens. Nothing, we believe, had been done to bring it 
into practical form, when, in 1863, Mr. Mallet proposed to 
the Royal Society to employ the resistance pyrometer for 
determining the temperature of the -bottom of a small 
crater of very elevated heat at that time existing upon the 
cone of Vesuvius, a task of which the society approved. 
To carry this out, Mr. Robert Sabine and Mr. Mallet un- 
dertook a series of experiments on the instruments in the 
workshops of Mr. Siemens, and aided by his instructions 
and advice. They proved the reliability of its indications 
up to about the melting point of lead, but all efforts to 
construct an instrument which should withstand unin- 
jured a bright red heat, at that time proved fruit- 

ess. No clay cylinders which were then available 
could be e to bear the alternate heating and 
cooling without cracking and derangement of the 
platinum wire coils wound upon them. For the time 
the matter was given up, and Mr. Mallet unwillingly 
resorted, for his projected purpose, to a pyrometer con- 
structed from his own designs and based on the principle 
of Bystrém. There was really butthe single difficulty tothe 
a of the instrument, namely, the finding a suitable, 

dly-conducting and refractory clay cylinder on which to 
coil the wire. This appears to have been more recently 
happily effected by Mr. Siemens himself, so that not only 
the conception but the practical bringing to perfection of 
the resistance pyrometer are all his own. 

The electrical resistance of a conducting wire of given 
metal, at a fixed temperature, to a current of constant in- 
tensity, depends upon its diameter and its length, as ex- 


in Obm’s well-known general formula. But when 
the temperature of the wire varies the resistance 


| able length, whose electrical resistance at zero or some 
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increases, though not uniformly with the increase of tem- 
perature. So that if we have a platinum wire of consider- 


known temperature is ascertained, we can by determining 
its resistance at some higher but unknown temperature, 
determine the temperature itself. Such is in outline the 
principle of Siemen’s pyrometer. 

Experimental determinations have been made by the 
late Dr. Matthieson and others on the resistance of platinum 
and other metals between zero and 100 deg. Centigrade, and 
others have been extended to 350 deg, Centigrade, and even, 
though with less certainty, to 1000 deg. Centigrade. Mr. 
Siemens has connected these with certain theoretic con- 
siderations, and he has arrived at the conclusion that the 
rate of increase of resistance follows a parabolic law 
modified by two other coefficients, due to linear expansion 
in the wire and ultimate minimum resistance, and ex- 
pressible in the form 

1 
r=aT? + BT +Y 
which is believed reliable up to 1000 deg, Cent., but may 
need some correction when applied to much higher tempe- 
ratures, or aproaching the softening point of platinum. 

With the current constantly passing through the coil, 
the increase of resistance to it at any instant may be mea- 
sured either by the deflections of a properly adjusted mag- 
neto galvanometer, or, as now proposed and preferred by 
Mr. Siemens, by means of a suitably constructed differen- 
tial voltameter, and by a table accompanying which the 
resistances are converted into and read off directly as tem- 
peratures. 

In Fig. 1 is shown externally and in section the por- 
tions of the iron tube shown entire in Fig. 6, in which the 
porcelain spiral grooved cylinder on which the platinum 
wire is wound is contained. The ends of this wire 
pass through clay tubes inside the iron pipe to a suflicient 
distance, and finally are covered with insulating material out- 
side the pipe. ‘The conical part of the iron pipe is merely an | 
adjunct to enable it to be set staunchly into the side of a 
hot blast oven whose temperature is to be measured. 

In measuring furnace temperatures, if the heat does not 
exceed a full red heat, or, say, 1000 deg. Cent., the pro- 
tected wire may be left permanently in the stove or fur- 
nace whose temperature has to be recorded from time to 


| the link motion is very perfect. 





time. But in measuring temperatures exceeding 1000 deg. | 
Cent., the tube is only exposed during a measured interval | 
of, say, three minutes, to the heat, which time suffices for | 
the thin protecting casing and the wire immediately ex- 
posed to its heated sides, to acquire within a determinable | 
limit the temperature to be measured, but is not suflicient | 
to soften the porcelain cylinder upon which the wire is | 
wound. In this way temperatures exceeding the welding- | 
point of iron, and approaching the melting point of pla- 
tinum, can be measured by the same instrument by which 
slight variations at ordinary temperatures are told. A | 
thermometric scale is thus obtained embracing without a | 
break the entire range. 

Figs. 4 and 5 show in elevation and plan (to about one- 
quarter real size) the differential voltameter. It con- 
sists of two voltameter tubes fixed upon graduated scales, 
which are so connected that the current of a battery is 
divided between them, with one branch including a known 
and permanent resistance, and the other the unknown 
resistance to be measured. The resistance and polarisation 
being equal, and the battery being common to both cir- 
cuits, these unstable elements are eliminated by balancing 
them from the circulation; and an expression is found for 
the unknown resistance X in terms of the known resist- 
ances C and ¥ of the voltameter, including the connecting | 
wires, and of the volumes V and V’ of gases evolved in an 
arbitrary space of time within the tubes, viz, :— 


X=V(C+)—» 


Changes of atmos; oy eg affect both sides equally, 
and do not therefore influence the results ; but a reading 
at the atmospheric pressure is obtained at both sides by 
lowering the little supply reservoir with dilute acid to the 
level indicated in the corresponding tube. The upper ends 
of the voltameter tubes are closed by small weighted levers 
provided with cushions of india-rubber ; but after each 
observation these levers are raised, and the supply reser- 
voirs moved so as to cause the escape of the gases antil 
the liquid within the tubes is again brought up to the 
zero line of the scale, when the instrument is ready for 
another observation. By the help of the tables above re- 
ferred to, furnace temperatures are thus read off, almost as 
readilyascommon temperaturesfromacommon thermometer, 
The leading wires between the thermometric coil and the 
measuring instrumeut—which may be, under certain cir- 
cumstances, several miles in length—would exercise a con- 
siderable disturbing influence if this were not eliminated by 
means of the third leading wire (seen in Fig. 6, and whose 
attachment is shown in the external view Fig. 1), which 
is common to both branches of the measuring instrument. 
It is one of the great advantages possessed by this pyro- 
meter and thermometer, that it can be used with 
facility to determine from moment to moment tem- 
peratures at points even miles away from that of 
observation, Wad we more space at command now 
we should enlarge upon the method by which Mr, Siemens 
proposes to employ it as a deep sea thermometer, and in 
which the common mercurial thermometer is at present 
the observed instrument, for giving the temperature of the 
ocean it might be 3000 fathoms down, Figs, 2 and 3 show 
the modifications of coil for deep sea and for subterraneous 


thermometry; but these, as well as other details, we must 
here pass. e may say that the last Bakerian lecture, de- 
livered before the by Mr. Siemens, and now 


Socie 
printing, will afford fall kencion to our readers 
specially interested. 

Meteorology may hereafter be largely indebted to this 
invention, for hourly observations might be made by it 
of the temperature of the summit of Mont Blanc, or of 
any other lofty mountain from Chamouni or the base. 

‘Lhe reliability of the instrument within an extremely 
narrow limit of error, for any range of temperature, not 
exceeding 300 or 400 deg. Cent., we may take as certain, 





and hence its future value as an instrument of physical 
research can scarcely be overrated. Its indications at 
much higher temperatures we believe must be viewed at 
present as liable to a larger limit of error. Still, good 
approximations to furnace temperatures are an immense 
boon both to the manufacturer and the physicist, where at 
present all is uncertainty. source of error would 
arise through the porcelain cylinder upon which the wire 
is wound becoming conductive at very elevated tempera- 
tures; but Mr. Siemens shows that the error arising 
through this source is not of serious import. 

We think, however, that the effects of time, and of 
constant or of repeated exposures to high temperatures on 
the molecular structure of the platinum wire of the coils, 
remain yet to be investigated. The iron pipe casing is 
permeable to the gases of the furnace. Platinura itself,even 
as exposed to the moderate heats and clean flames of the 
Bunsen burners or charcoal of our laboratories, is rapidly 
changed in its state of aggregation. We must expecta like 
action, though perhaps more slowly, here. Should this 
prove well founded, however, it would only result in the 
more frequent changing of the coils, if we are to preserve 
the comparability of long continued observations. 

R. M. 





THOMSON’S PATENT “FARM 
STEAMER.” 

In the engraving on page 442 we illustrate the engine referred 
to in another place by our Special Correspondent at Wolverhamp- 
ton. It will be seen that the engine which this firm built for the 
Duke of Sutherland resembles those constructed for Messrs. 
Robey, and illustrated in our pages last December, in some of its 
principal features, while in others the difference is very marked. 
The crank shaft instead of being placed across the engine is put in 
line with it, with a fly-wheel outside, the elastic-tired road 
wheels being driven by bevel gearing. The engine is beautifully 
made. We append copies of diagrams taken from it with various 
grades of expansion, from which it will be seen that the action of 
In designing this engine the in- 
ventors have endeavoured to adapt it to the wants of the farmer, 
and supply a machine capable of dragging any amount of lead for 
ordinary operations required on the land, and which can be easily 
steered and manceuvred over bad and narrow roads, and on the 
farm. The power can be transmitted almost immediately from 
the engine to machinery for thrashing, grinding, pumping, sawing, 
&ec., without necessitating any addition or alteration to the 
machinery to effect this purpose. For example, with this engine 


HEAD AND 


| a farmer can draw a thrashing machine into his farmyard, place 


it alongside a stack, attach the strap, and commence working in 
about a quarter of an hour after entering the yard. The engine 
can also be used for ploughing on the ‘‘roundabout” system, 
by attaching a connecting rod between the fly-wheel and the 
universal joint on the bottom shaft of the windlass. When the 
engine is used for this purpose the pinion shaft of the windlass 
is brought down and placed in front of the winding drum, in- 
stead of being at the top of the win , as in the present 
system when an ordinary portable engine is used. The engine 
is also adapted for ploughing and cultivating by direct traction, 
i.¢., drawing a plough or scarifier behind it in the same way as 
has been practised in several cases. 


Diameter of cylinder 6in. 
Length of stroke eo co ce co co eco co 10im. 
Revolutions per minute when driving machinery.. 160 
Pressure of steam in boiler .. «2 «2 «2 «+ «+ 130Ib. 
Indicated H.P. when cutting off at fin. .. .. .. 45 
Travelling speeds in aay ~ hour .. ee + hands 

: ett quick spee - %O3tol 
Ratio of gearing {a ow nea ilies sc ek os ee 
Revolution per minute when travelling on road .. 200 
Indicated H.P. .. +: ves OO Se ee we 6 
Travelling speeds in miles per hour .. IJ and 3} 
Driving wheels effective diameter - 5ftt. 
Section of india-rubber tires,. ee ee ee eo din. by din. 
Total width over driving wheels... .. .. «. oe 7ft. 3in. 

BorLer SuRFACES AND CAPACcIrTies. 

Area of grate in square feet 2. 2 ss «+ oe 5°25 
Heating surface iu fire-box in square feet.. .. 44 

” ” pot ” ” * 159 

” e ” tubes ” ” ee 76 
Total heating surface .. «s os o ° 135°0 
Water space in cubic feet .. «+ + 175 

7 ” OMS se oe ce ce ce ce oe 110 
Steam space in cubic feet .6 os «. 2 of oo 18f 
Consumption of water per hour when cutting off 

at three-quarter stroke in gallons... .. ee 225 
Ditto ditto in cubic feet ce cc co co ce co 96 
aye po of water per hour when cutting off 
at stroke in gallons .. .. «+ os e« «+ 150 

Ditto ditto in cubic feet... .. ss «+e oe oe «+ 2 
Ditto ditto cutting off at half stroke ee ce co 5°05 
Capacity of tank in gallons .. . - S754 


Quantity consumed when cutting ‘off at’ half 
stroke in .. e + «-« hours 


oo 00 ce ce ce ee e 2 
Sufficient for a run of a often ae: | - 
Capacity of coal bunkers .. «- «+ «+ oe ef l2ewt. 
Quantity consumed when cutting o] at half 
GWG ER cc 0c ce 6c 4s 06 co ce co co OS Rem 
Sufficient for a run of [alow spect te ies bit — 
Weight .on driving wheels, weight of driving 
wheels included, in toms .6 .s «2 os of oe 
Weight of road steamerempty .. .. «- «. «+ G6 tons 5cwt 
we » ready for work, about .. 9 tons 
Load on an incline of 1 in 12, in tons.. .. 5 


pa * 1 in 30, in tons, or on a level 
quick speed .. «2 «+ ef «0 of of oe oe FO 





Tae BevGtan Iron TraDE.—The iron trade has been quiet in 
the Charleroigroup. Plates have, however, been in good demand. 
Some important contracts for rails are also stated to have been 
concluded. A continued want of Russians orders is remarked. 


DzaTH OF GENERAL RopMAN.—We learn by this week’s mails 
of the death of Brevet pe poe ge ary Rodman, inventor of the 
method of casting guns shells which bear his name—a very 
valuable officer to the United States Ordnance Department.— 
Army and Navy Gazette. 


Tue annual meeting of the shareholders of John Brown and Co., 
Sheffield, was held at the works on Wednesday. In the absence 
of Sir John Brown, the chair was ocoupied by the managing direc- 
tor, Mr. J. W. Ellis, who, in moving the adoption of the report 
and the statement of accounts, stated that in consequence of dif- 
ferences which had arisen at board Sir J. Brown had sold all 
but his preference shares. It seemed a doubtful question, as he 
now only held preference shares, whether he could act as a director, 
and for that reason Sir John did not sign the balance-sheet, 
and had decided that he would not take the chair tu-day. The 
greater portion of the shares formerly held by Sir John Brown had 
been purchased by members of the board of directors, Mr, Pochin, 
as well as Mr, Ellis, spoke in the most satisfactory terms of 
the financial condition of the company and of its future prospects. 
The report and balance-sheet were unauimously adopted, aad a 
dividend at the rate of £5 per share was ; an interim 
dividend of £2 per share had previously been paid. 4 
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RAILWAY MATTERS. 


Le Nord says that the tramways of Brussels, which have been 
so successful, are about to pass into the possession of the English 
Tramways Company. 

THE Vermont Central Company now control 640 miles of road. 
The rolling stock consists of ninety-one passengers thirty-five 
baggage, postal and express, 37,750 freight, and 400 coal and dump 
cars. 

THE receipts on the Dutch RKhenish Company’s line for the 
month of May amounted to £32,188, showing an increase as 
compared with the receipts for May last P3 of £3038. The 
working expenses amounted to £12,786, or 39°72 per cent. of the 
a and for the corresponding month last year to 43°49 per 
cent, 

Messrs. FIELD, Woop, AND Haynes have invited subscriptions 
of £71,000 sterling first mortage bonds of the Wellington, Grey, 
and Bruce Railway Company of Canada, at the price of 90, in 
instalments extending to January next. The line is to be worked 
in perpetuity by the Great Western Railway Company of Canada, 
under an agreement framed to provide for the interest and the 
yearly redemption of the bonds at par. 

THE traffic receipts on the upper section of the Mexican Com- 
pany’s line from Mexico to Puebla, 116 miles in length, amounted 
for the fifteen weeks ending the 15th of April last to £38,880, and 
for the corresponding period last year to £38,642, showing an in- 
crease of £235. The traffic receipts on the lower section from 
Vera Cruz to the Atoyac, fifty-three miles in length, amounted to 
£16,648, and for the corresponding fifteen weeks in 1870, on forty- 
seven miles, to £11,288, showing an increase of £5360. 


A SHOCKING occurrence happened at the Neath station of the 
Vale of Neath Railway on Monday evening. A train had just 
stopped at the station, and was p ing on its journey, when 
the guard, as usual, at the last moment, was taking his place in 
the van. Ashe jumped on to the step of the van, however, he 
struck his head against the arch of a bridge at the station, and 
was thrown on to the Jine and the train p: over him, nearly 
severing his head from his body. Of course, death was instan- 
taneous. 

WueEwn the Newark and New York Railroad was opened, the 
fare, which before had been 20 cents, was reduced to 15 cents, and 
the tickets were made good until used, instead of for one day only, 
as the rule had been on the old lines. But the officers of the new 
road complain that the conductors did not turn over the tickets 
which they took up, but sold them at a discount, and the old 
rule was restored for a time, much to the disgust of the patrons of 
the road. An improved ticket was made, and these were made 
good for the year. 

Sir H. SELW1n-IpBeTson on Wednesday withdrew his Railway 
Companies Bill, and in doing so said that since the discussion on 
the bill, many railway panies, infl 1 by public opinion, 
had adopted two important improvements—namely, the block 
system and the interlocking of ——- and points. The President 
of the Board of Trade had also fulfilled the pledge which he had 
given in the course of the discussion, and though the bill of the 
right hon. gentleman did not go quite the length that he could 
wish, still it would give an important additional security to the 
public in railway travelling. 

THE financial statement of the Illinois Central Company for the 
month of May reports that the total sales in the land department 
during tke month amounted, for 4391 acres, to 47,443 dols., and 
that the cash collected in the samedepartment in May amounts 
to 119,202 dols. The traffic receipts on 707 miles of railway in 
Illinois during the month of May amounted to 581,313 dols., and 
on 402 miles of railway in Iowa to 114,133 dols.; total receipts on 
1109 miles of railway, 695,446 dols. The total actual earnings in 
May, 1870, amount on the Illinois Railway to 565,904 dols., and 
on the Iowa line to 118,635 dols.; total, 684,539 dols., shoying an 
increase of 10,907 dols. 


THE new railway on the Rigi has just been opened. It runs to 
a height of 5000ft., and is constructed with three rails, the middle 
one of which is a rack intended to work with a pawl attached to 
the locomotive. Each train is composed of an engine and two 
carriages holding about sixty persons. The engine either pushes 
or retards the train, and does not draw it, being always at the 
lower end of the carriages. The fare is 5f. for the ascent, and 3f. 
the descent. A branch of the railway from Lausanne will be con- 
structed to Ouchy, on the border of the Lake of Geneva, on the 

eumatic prineiple, which it is ex will suffice for the steep 
incline from the to the capital of the Canton of Vaud. 


A SPECIAL general meeting of the Isle of Wig ht company was 
held on Tuesday; Mr. J. Bravo in the chair. The chairman 
said the bill he had to submit for approval was promoted by an 
independent company, and, having clauses which would permit 
the Isle of Wight way Company to enter inte traffic and other 

ments with the Isle of Wight and Cowes and Newport 
Junction Railway Company when the railway was constructed, it 
was necessary to submit the bill to the proprietors for their ap- 
= under the Standing Orders of Parliament. He concluded 
y moving a formal resolution approving “an Act to incorporate 
a company for making the Isle of Wight and Cowes and Newport 
Junction Railway and for other purposes.” The resolution was 
agreed to, and the proceedings terminated. 

THE report of the directors of the East Indian Company states 
that the Chord line was opened for public traffic on the 1st of 
January last. The minor completion works are still in progress, 
but for all practical a the works of construction may be 
considered at an end. ¢ permanent way and works on the main 
line had been thoroughly maintained during the half-year ended 
the 3lst of December last at a cost of 8d. per train mile, as 
compared with 7,,d. in the corresponding period of 1869, During 
the entire year 1870 it had only been pes pana to renew ten 
miles of rails out of 1900 miles. With regard to sleepers, of 
which, including the Chord line, there are about 3,000,000 in the 

89,253 only have been renewed, or 3 od cent, in the year. 
The number of passengers carricd during the past half-year was 
2,341,002, against 2,390,073 in the corresponding half-year. The 
number of reas carried during the year 1870 was 5,137,744, 
against 4,911,018 in 1869. The tonnage in goods and minerals for 
the year 1870 was 1,187,773 tons, against 1,261,113 tons in 1869. 





Tue half-yearly general meeting of the Madras Company was 
held on Friday at the London Tavern; Colonel J. T. Smith, R.E., 
inthe chair, The chai in moving the adoption of the re- 


port, stated that railway communication is now opened through- 
out between Madras and Bombay, but some permanent walle 
remain to be completed, owing to the difficulty in some cases of 
—- good foundations for bridges. The joint station at Rai- 
chore, where the Madras and Great Indian Peninsula Railways 
form a junction, is to be managed by the Madras Company. The 
directors will do everything in their power to remedy the defects 
and failure of the Cheyair Bridge, screw piles are to be used, and 
they will do what is requisite under the advice of the Government 
wy ‘The Madras Government has lost no time in examinin 


q' it. 
aa ; it is of great length, and consists of abutments 
and puss of nolld masonry and ice, giedera, The roofs for some 
the buildi ‘will be sant out immnediately vid the 





NOTES AND MEMORANDA. 


FaTuHER SEccut, ina letter to Prof. Silliman, dated Rome, April 
19th, 1871, announces the discovery of a new spectroscopic combina- 
tion, by the aid of which we can see the images of the spots and 
of the solar protuberances, with the spectral lines, all at once in 
the same field. 

Proressor LizBic publishes a note in the last number of 
Erdmann’s Journal, in which he stoutly protests against the use 
of his name in connection with all manner of patent medicines, 
extract of malt, and the like. He says, ‘“‘The only preparation 
which bears my name with my permission is the extract of meat 
manufactured at Fray-Bentos, in South America, and this is 
accompanied by the condition that none of the extract shall be put 
into the market until it has been thoroughly tested by Professor 
Pettenkoffer or myself ; this condition (has hitherto been conscien- 
tiously observed by the Fray-Bentos Company.” As the extract 
of meat is sent to market, from all parts of the world, bearing 
Liebig’s name, it may be well to observe that none is genuine 
excepting that from the above mentioned authorised South 
American company. 

Proressor A, HELLER, of Ofen, gives in Poggendorf’s “* Anna- 
len” the description of an apparatus for determining the pressure 
of the atmosphere. The apparatus consists of a scale beam, to the 
ends of which are screwed two bodies nearly equal in weight but 
greatly differing in volume—a hollow sphere and a solid cylinder. 
On one end of the beam is a mirror which is approximately at 
right angles to the axis of the beam. At some distance from the 
apparatus is a telescope with a vertical scale, the image of which 
in the mirror is observed by means of a telescope. It is clear that 
when there is any change in the expansion of the air in the vicinity 
of the apparatus the beam will indicate varying angles with the 
horizon, which angles may easily be read off in the mirror by 
means of the telescope. The variations of the scale beam in con- 
sequence of alterations in the pressure will not amount to much 
if the dimensions of the ap tus are moderate; but the use of 
Poggendorf and Gauss’ method of reading affords such a degree of 
accuracy that, as a brief calculation shows, under assumptions 
which are easily realised, the changes in the position of the beam 
can be measured with far greater certainty and accuracy than the 
height of the mercurial column in the ordinary barometer, pro- 
vided the whole construction is light, and that its centre of gra- 
vity is at a short distance from the knife edge of the beam. 


Ir is remarkable that the Romans, who set great value upon 
amber, and obtained it at great expense and trouble from the 
Baltic, make no mention of the occurrence of this fossil in Italy. 
The probability is that they never discovered the locality nearer 
home. The first notice of the Sicily deposit was in 1808. The 
amber is found in clay, brown coal-like formation, and grey sand- 
stone, referred by Hoffman to the chalk period. In colour and 
general appearance it closely resembles the products of the Baltic 
workings, the chief difference being in the species of insects found 
imbedded in the gum. These insects belong to the ancient inhabi- 
tants of the earth, and their race is now extinct, Well preserved 
leaves of plants, resembling the ferns of the coal period, have been 
found in the Sicilian amber. Many thousand specimens have been 
obtained from Catanea and Girgenti, two places famous for their 
mines of sulphur. A resident of Konisberg, Germany, who was 
recently in New York, informed the Scientific American that the 
search for amber was now conducted upon more scientific principles, 
and the yield was increased accordingly. The mines are the 
monopoly of the governments, and the privilege of working them 
is to responsible companies, In this way the industry 
assumes a business shape, and dealers in amber know what to 
depend upon. It is not likely that in our older geological forma- 
tions wejshall discover the fossil gum, but a search for it in more 
recent rocks may some day bring it to light. Its occurrence in a 
volcanic region like Sicily was unexpected, and hence the delay in 
finding it. 

AvsrriA contains such large deposits of coal wealth that 
naturally she may be regarded as one of the richest coal-producing 
nations of Europe. It is only recently that this coal wealth has 
been turned to profitable account. Industry is not in a very ad- 
vanced state in Eastern Europe, and the scattered population of 
the districts in question have only recently been united with 
each other and with Central Europe by the great and ever-extend- 
ing railway network of the present epoch. During the last ete f 
years a not unimportant material progress has been achieved, 
however, especially in Moravia, Silesia, and Bohemia, .where a 
dense and laborious population has resolutely embarked in the 
great industrial movement of modern times. The Austro-Hun- 
garian monarchy has hitherto been regarded as one of the 
pate of Europe, and as one of the granaries of Europe only, 

ut now its m urgical and other establishments are beginning 
to contend with corresponding works in Belgium and Germany. 
It is not surprising that this state of things should be witnessed, 
since Austria and Hungary in abundance the two great 
sources of industrial wealth —coal and iron. In 1818 the produc- 
tion of coal in Austria and Hungary was 84,450 tons ; in 1828 
it was 153,950 tons; and in 1838, 299,100 tons. The progress 
made in the twenty years was not very marked, but it has since 
been greatly accelerated, the production having risen in 1848 to 
838,000 tons ; in 1858 to 2,598,800 tons ; and in 1868 to 6,199,025 
tons. In 1869, and last year, some further progress was pro- 
bably realised, and coal mining may be said to have commenced 
in Austria and Hungary in earnest. The imperial and royal Go- 
vernment is wisely doing all in its power to stimulate this new 
phase of Austro-Hungarian industry. The administrative mining 


MISCELLANEA. 

THe German Government has ordered two more ironclad frigates 
of the size of the King William. 

Tue labourers’ strike at Washington has ended, and the strikers 
have all resumed work at the old rate of wages, 1 dol. '50 cents a 
day. They were unable to get any advance, their employers, both 
on public and private work, preferring idleness instead. 

A MEETING was held on Friday evening, at the Horns, Kenning- 
ton, for the purpose of promoting national education among the 
working and artisan classes by the formation of a nativnal 
technical university; the Earl of Shaftesbury was in the chair. 

THE authorities and inhabitants of Brighton are already com- 
mencing their preparations for receiving the British Association 
in 1872. Ata town meeting held last week it was unanimously 
resolved to raise a sum of not less than £1500 to defray expenses. 

Ir is reported that the International Society is about to at- 
tempt great strikes in the Belgian coal districts. Belgium is at 
present full of | bers of the ciation, against whom there 
is = evidence, as they were not concerned in the Communist 
revolt. 

THE obstinate turbidity of the sea-water in the Crystal Palace 
aquarium, which prevented its being open at Easter, is gradually 
disappearing, and that there is every prospect of the tanks being 
shortly in such condition as will permit of their being on view to 
the public. 

THE —y in the employment of the Glasgow Iron Company 
at Motherwell still seem determined to remain out on strike, 
Levies have been made jto support the men during the strike. 
Numbers of the workmen are leaving the district, te obtain em- 
ployment elsewhere. 

MARKET gardeners in West Cornwall are eagerly competing for 
town refuse, which is found to be exceedingly valuable for the 
growth of early vegetables, more particularly the potato. A few 
days ago the Penzance refuse realised at the rate cf 50s. for a pile 
which not long ago would not have made half that amount. 

Tue Albert Bridge, crossing the river Clyde at Hutchesontown, 
has just been opened. At one time it was intended that the occa- 
sion should be marked by some public ceremonial, and the autho- 
rities were in communication with royalty on the subject; but 
latterly this idea was abandoned, and the bridge was opened with- 
out any formality whatever. 

Tue Manchester Guardian says that the strike of colliers in 
South Wales is testing the resources of the men very severely, 
and we learn that great distress prevails in many districts. The 
miners have not received assistance to the extent upon which 
they had reckoned; and many of them with their families are 
leaving the Rhondda and Aberdare districts. 

THE engineering works of Messrs. Emmerson and Murgatroyd at 
the Heaton Foundry, Stockport, and the hydraulic dock works of 
the same firm at Sefton-street, Liverpool, have been transferred to 
a limited company, under the style of Emmerson, Murgatroyd, 
and Co, (Limited), as from the 15th of the present month. The 
whole capital, £50,000, has been privately subscribed. 

At New Orleans the steam pumps and fire engines are working 
day and night to rid the overflowed district of water, and have 
reduced the level several feet below high-water mark, while almost 
the whole overflowed surface has been thoroughly drained. In a 
few days all the water will have disappeared, but it is thought 
strict sanitary precautions will have to be taken. 

THE Glasgow Star says that the trustees of Anderson's Univer- 
sity have been informed by their president—Mr. Young, of Kelly 
that a gentleman had of his own accord made offer of £2000 
towards founding a chair of Applied Physics. Among other 
things, the trustees agreed to record their hearty approval of the 
scheme for establishing a College of Technology in Glasgow. 

WE learn from the South London Press that experiments are being 
made on a large scale fordriving tramway carriages without horses. 
The plan is to wind up a powerful spring, coiling it up like unto 
the spring of a watch, the spring to be long enough to uncoil 
sufficiently to propel a carriage five miles. The apparatus for 
throwing the machinery out of gear, and suddenly stopping the 
vehicle, is said to be simple. 

Tue first iron ship built in Whitby was launched a few days 
ago from the works of Messrs, Turnbull and Son, Whitehall, 
Whitby. She is fitted with compound surface condensing engines 
and boilers by Messrs. Blair and Co., of Steckton, and is of the 
following dimensions :—Depth of hold, 17ft ; breadth, 25ft. Yin. ; 
length load, 200ft. Her dead weight ity is 1100 tons. She 
will, in all probability, measure from 500 to 600 register. 


THE following is a list of the presidents of sections nominated 
by the council of the British Association for the ap hing 
meeting at Edinburgh :—Section A, Prof, P. G. Tait, of Edinburgh; 
Section B, Dr. Andrews, of Belfast ; Section C, Prof, Geikie ; Sec- 
tion D, Prof. Allen Thomson ; Section E, Alex. Keith Johnston, 
sen.; Section F, Lord Neaves ; Section G, Prof. Fleeming Jenkin. 
The evening discourses will be delivered by Prof. Abel and Mr. 
E. B. Tylor.—Nature. 

THE College of Physical Science at Newcastle advances. 
Upwards of ,000 has been subscribed towards the £35,000 
which, it is estimated, will be required. The appointment of the 
professors is to be made on the 30th of this month. The North 
of Eugland Institute of Mining Engineers have placed their hall 
at the disposal of the new college. At present it is proposed to 
° the college on the 7th of October. The course of study is to 
extend over two years, and to embrace pure and applied 








system of Austria seems entitled, indeed, to high 
All the guarantees with which landed and =e legislation 
have surrounded landed property in Austria are extended to 
mines. In each mining circumscription there are public registers 
indicating with rigorous precision the extent of the concessions 
granted, the names of their proprietors, the charges which weigh 
upon them—in a word, the public and private history of each 
mining concession is carefully noted. No provisional concession 
is granted until after the results of exploratory soundings have 
been efficially indicated ; and a ion only b definitive 
after a pit has been sunk, by means of which an official styled the 
Berghauptmann can ascertain by personal observation the exist- 
ence of coal. Fraud thus becomes well nigh impossible, and in 
Austria it is practicable to purchase a mine with almost, if not 
quite, as much security as attaches in other countries to landed 
property. The official regulations made with reference to working 
are also simple, and are conceived both in the interest of the 
Government which grants concessions, of the proprietor of the 
land in which the concessions occur, and of the industri 

work them. According to official documents th uction of 
coal in the Austro-Hungarian monarchy in the ten years ending 
with 1869 inclusive was as annexed. The Austrian authorities 
divide their coal inte two classes— steinkolen or pit and coking coal, 
and braunkolen or lignite ; and we follow their classification (the 
expression braunkolen also comprises some descriptions of coal 
besides lignite) :— 





Pit coal. ite, &c. 
Year. Tons. ‘ons. 
1860 .. SS ae 1,389,023 
18614. 2,025,888 wos oe 1,604,339 
1862. = ee ae ee “0 1,811,767 
1863 « ee 2,278,342 ee 00 oe 1,805,477 
| an - & oo ce eo co 1,096,158 
Ed ce ea? oe ce 2,582,983 4... 2. os 1,990,483 
1866... — aeperee - < 
1867 1 oe oe co oo 9,067,083 oe os 2,477,428 
1O0B ue ce ce oe pe o- oo « & 
Sia on, be. ant ya os ve oe 3,191,952 
The made in the decade was thus very decided. In 1869 


the Hi ian monarch: rted 854 of 
and exported 820,735 tons, vintets rors ae © Sy 





thematics, physics, chemistry, geology, and mineralogy; the 
pplications of to i ing, mining, and agriculture, to 
form a special branch of study. 

THE restoration of the Horseshoe Cloisters, Windsor Castle, is 
gradually verging towards completion. The builders, Messrs. 
Poole, of Westminster, under the supervision of the architect, have 
recently made considerable p: ss with the works, and it is 
expected that the houses for the lay clerks of St. George’s Chapel 

ill shortly be ready for occupation. Wherever the materials of 
the ancient buildings were in a good state of preservation as much 
as possible has been retained. In this way the old oaken roof 
beams and the woodwork of the covered way occupy their original 
positions, and the entire of the structure has been preserved, 
even to many of the details. 


THE following appointments have been made at the Admiralty : 
Peter Eckford, engineer, to the Orontes, for service in the Rapid ; 
first-class assistant-engineer, to the Orontes, 

; Alexander Clarke, engineer, to the 
the Bittern; Thomas 


when ; Robert J, Norman, engineer to the 
Orontes, additional, for the Pylades, when recommissioned ; John 
Miller (A), engineer, to the Asia, additional, for the Endymion ; 
William H, er, engineer, to the Valiant ; and J. R, B. Wright, 
second-class assistant-engineer. 

A NEW bridge is about to be erected at Peterborough which will 
give a better ere to the city than the present structure 
which does duty for a bridge. The new erection is called the Nene 
Bridge; and a few days ago the committee connected with thls 
work, representing the two counties, met at the Crown Hotel, 
the presidency of Lord Kesteven, for the purpose of open- 
ing the tenders sent in, which were as follows:—Mr. Donald 

Lon te J bh Phillips, London, 
pany, 5 Dir, J 08 
side and Company, Britannia Ironworks, Derby, 
tender was acce The estimate of the county surveyor was 
£5650, with £430 for commission and a total 
of £6080. It is understood the work will be commenced as early 
as possible, 
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THE ROYAL AGRIOULTURAL SOOIETY’S SHOW AT | 
WOLVERHAMPTON. 


(From our Special Correspondent.) 


WoLvERHAMPTON, June 26th. 

ALTHOUGH no exception can be taken to Wolverhampton as a 
town suitable for what is known as a “ Royal Agricultural 
Society’s Meeting,” as much cannot be said of the Wolverhamp- 
ton racecourse, on which the society have this year pitched 
their tents, to use a metaphor, or erected their exhibitors’ sheds, 
to speak plain English, This race-course slopes to the south and 
west, and so faces the sun ; but it lies much below the general 
level of the town, and its soil appears, as far as I can discover, to 
consist of two parts soil, enriched by the town sewage, which 
until lately was distributed over it, and one part coal ashes and 
cinders. The turf surface loots very nice, but it is none the less 
treacherous, The heavy rains of the last few days have 
thoroughly saturated the soil, and a very moderate amount of 
trampling would just now suffice to convert the show-yard into 
something uncommonly like a filthy swamp. It is fortunate, 
therefore, not only that it is not yet open to the public, but that 
exhibitors have not even begun to send in their productions. A 
few days of really hot and dry weather would render the soil 
reliable, however. The visitors could walk about without the 
chance of sinking up to the knees, and exhibitors could fill their 
stands without cutting up and ruining the grass alleys which 
should run between them. Let us hope that we shall | 
have dry weather. Mr. Penny’s facade, extracted from 
some locality known only to himself, wherem it has passed | 
the last ten months or so, has been put up. It would be mate- | 
rially improved by a little paint, and might be seen to much | 
greater advantage if it were not located on a cinder heap and 
approached by a cinder road. Never was the grand entrance to 
a Royal Agricultural Society’s show-yard so badly placed. The 
redeeming feature counterbalancing these drawbacks is that the 
racecourse is extremely accessible. It is within ten minutes’ 
walk of the railway stations, and less than half as far from the | 
beat quarters of the town. As for the exhibits in the yard, they 
can be dismissed in a few words. I have discovered a couple of 
sets of stable fittings, two carts done up in haybands, three port- | 
able engines, and a lot of hurdles. e show proper does not | 
open for a fortnight, so that there is plenty of time available fur | 
filling the stands, and I have little doubt but that the display | 
will be as attractive as usual. 

The great feature of the Wolverhampton meeting is of course 
thesteam cultivating competition. The traction engine trials, how- 
ever, will be watched with hardly less interest. As regards the me- 
thod to be adopted in testing the engines, I have little or nothing 
at present to add to what has already appeared in the pages of 
Tue Enatneer.* In the show-yard little more was done to-day 
than was comprised in fitting a 10-horse engine by Messrs. 
Aveling and Porter; two engines by Messrs. Burrell, of Thet- 
ford; and one by Messrs, Ransomes, Sims, and Head, of Ips- 
wich, tested with cold water. The brakes were also run for 
some time to get them in order, but all serious work at the 
brake remains to be done, and it is therefore unnecessary to 
allude further at present to what has been effected to-day. 











* Vide Tue Encineer for June 9th, 1871, 


—_—— from the show-yard. I have sent you a map of a considerable ; N 
| portion of this farm, showing the course staked out for the | made to run over it on Wednesday. If we have much rain the 


The ploughing and traction engine trials will all be conducted 
at the Barnhurst, a farm about two miles and three-quarters 
Five DiacRaMs FROM Ransomes, Sims, AND HeEap’s 8-HORSE POWER 
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100 lb. steam, cut off at one-half; 160 revolutions. Aft cylinder top and 
bottom (governor in action). 








traction engines. The last field, that is to say the field in which 
what I may call the winning post, marked out 144 in the map, 
is placed, has been handed ant boy ey of steam culti- 
vating machinery, in order that may have a preliminary 
= "their tackle all right. Less than half of this field 
remained unploughed or uncultivated to night. In the after- 
noon about a dozen engines were in it under steam at one time, 
and variously employed, either in driving ploughing tackle, 
helping each other out of the holes in which they buried them- 


bout in search of nice soft spots where they could spend th 

ight without running the risk of being stolen. No work, 

DIAGRAM FROM RANSOMES, ~~ AND HEap’s 8-HoRSE Power FARM 
TEAMER. 


Eee breaking down, or, lacking other employment, running 
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120 Ib. steam, cut off at one-quarter; 160 revolutions. Front cylinder top 
and bottom. 


roperly so called, in the shape of ploughing was done, but there 
Sena weay (ouch teal latiood done in the way of digging and 
swearing, and matters were not improved by the fact that the 
field was so small that, like Punch’s ship taking troops to the 
Cape, “ It wouldn’t hold them all.” It is aggravating to get 
your rival’s’rope running in your porters alongside your own. The 
serious work begins to-morrow. On Saturday I went very 
carefully over the course marked out for the traction engines. 
If the weather is fine it is possible that an attempt will be 
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trouble, no labour to make the results obtained really valuable, 
For the first time in the annals of the Royal Agricultural Society 
the engines are indicated while on the brake. ‘l'ue system of mea- 
suring coal, water, and stores is thoroughly carried out for the 
first time, too. 


It is especially fortunate that the consulting | 


engineers to the society should be strong, inasmuch as only two | 
engineer judges could be obtained. Mr. Cowper is too busy to | 


attend. Mr, Ramsbottom, of Crewe, was 
Menelaus, of the Dowlais Ironworks, who is acting in conjunc- 
tion with Mr. Bramwell. A third engineering judge was wanted, 
however, and it is unquestionable that, but for the excellent 
arrangements made by Mr. Easton and Mr. Anderson, by which 
the judges are much facilitated in their labours, considerable 
and vexatious deplays would have been increased, which are now 
happily avoided. 

It would{be mere waste of space to re-describe here the method 
adopted for testing the engines on the brake. The strap system 
has, it will be seen, been entirely abandoned—for the present, at 
least. As a belt must, however pliable it may be, exert more or 
less strain on the bearings, both of the fly-wheel shaft and of the 
brake, it is evident that by its suppression the engines ought to 
do a larger apparent duty. In the case of the large treble brake, 
however, the weight of the wheels, shaft, and heavy coupling- 
rod, must do quite as much as a belt could to increase the fric- 
tional resistance of the brake. On Monday Mr. Rich took a 
large number for frictional diagrams from Messrs, Aveling and 
Porter’s 10-horse power traction engine, to ascertain what the 
resistance of the brake really is. The diagrams were taken with 
a strong indicator spring. I send you one taken immmediately 
afterwards, with a weaker spring, giving a larger range. The 
cylinder of the engine is 1Uin. diameter, and the stroke is 12in., 
running at 120 revolutions per minute ; brake and engine ab- 
sorbed together 3°45-horse power. A suitable allowance will, 1 
suppose, be made by the judges, A remarkable feature of this 
year’s trials consists in the great powers which the engines develope 
at the brake. Thus, the engine in question has been entered to 
work up to 30 dynamometrical horse-power. Messrs. Easton and 


Amos act very prudently in permitting every competitor to select | its nominal horse-power, to be loaded accordingly. 
any load or pressure he pleases to work. But it must not be for- | ran till 464 minutes 
gotten that all the boilers have to be tested to twice the working | actual, or 3 hours . 
pressure,and this becomes a very serious matter with one or two of | number of revolutions was 26,966, and the quantity of water 
he engines—such, for example, as Messrs. Ransomes, Sims, and | evaporated 320 f 


uested to act, but | 
he declined, and his place has been very efficiently filled by Mr. 
| engines with cold water. At that hour Messrs. Aveling an 





| 


and the second at 1001b, on the squareinch. 280 1b. or 300 Ib,, 
on the square inch is a fearful strain to put on any boiler, and I 
think the Society might have rested content with a cold water 
test of one and a-half times the working pressure. I shall not 
attempt in this letter to enter into any description of the en- 
gines I shall confine myself to giving a few general par- 
ticulars, reserving further notice for another titne. 

At the show-yard this morning nothing was done till 12.2, 
with the exception of testing the boilers of the competi 


Porter commenced getti 
traction engine, No. 7001 
the locomotive type, di 


up steam in their 10-horse power 

the catalogue. This engine is of 
ing from other etigines make Wy the 
firm principally in the substitution of sputi yarn for a chain. It 
has a single cylinder 10in. in diameter and 12in. stroke. In 
fifty-nine minutes steam was raised to 116 1b, on the square inch, 
68 lb. of coal and 10 Ib. of wood being constimed in the opera- 
tion. 


As soon as they had obtained their working pressure of 
115 lb. the surplus coal was returned, atid the engine was run on 
the brake wii further firing until she failed to make the 


minimum speed of 120 revolutions per minute. During this 
time she made 778 revolutions ; but owing to 4 misapprehension 
on the part of the exhibitors, who were not aware that they 
would receive credit for work done during the running down, 
the fire-doors were kept open, and the evapotative power of the 
boiler was so far reduced. Steam was again got up, and this 
time 1051 revolutions were made in running down. The driver, 
however, had neglected to keep stifficient water in the boiler, 
and it was feared that if the fire were to be raked out and re- 
kindled the lead plug in the fire-box etownh might be melted out. 
A third attempt, which is perenne successful, did not fail 
to be so on this occasion, and at 4 imifitites past 2 a start 
was again made, with a result of 817 revolutions. At 26 minutes 
past 2 the brake trial proper commenced, ver received 
1 lb. of wood (which is allowed to each irrespective 
of size) and 3} cwt. of coal; é.¢., 14 1b, per horse-power; the 
owners having selected to work theit engine to three times 
The engine 
6, making 3 hours 204 minutes 
minutes mechanical The 


a 


ons. For further I must refer 


Head's, and Messrs. Burrell’s road steamers, the first workingat 140 ' your readers to the annexed table. 
ROYAL AGRICULTURAL SOCIETY’S SHOW AT WOLVERHAMPTON. 
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* Double cylinder engine. 


Before Messrs. Aveling and Porter had finished their run the 
fire was lit in the boiler of Mr. Charles Burrell’s 8-horse power 
engine, catalogue number, 3660. This machine, like that of 
Messrs. Aveling, has an ordinary locomotive boiler ; the cylinder 
is 9in. diameter, and the stroke 12in. The working pressure of 
110 lb. was obtained in exactly an hour, with a consumption of 
51 lb. of coal and 8lb. of wood. On running down 2112 revo- 
lutions were made. The trial commenced at 32 minutes 
past 6, terminating a minute after 9, the actual time being, 
therefore, 2 hours 29 minutes. The number of revolutions was 
25,091, and the mechanical time 2 hours 464 minutes. The 
quantity of water evaporated was 165 gallons. 

I have neither space nor time available for a description of the 
various engines and sets of tackle entered for competition at 
Barnhurst. I have no doubt your readers would like very much 
to know all about them, but I must throw myself on their 
generosity, and beg them to have a little patience. The steam 
cultivating trials, I may add, cannot be finished here, because 
the land is too light. The society have, therefore, obtained 
about sixty acres of heavy land at Upton, about four miles from 
Stafford and twelve miles from Barnhurst. It is not probable 
that much, if anything, will be done there for a week, so that 
there is plenty of time still for descriptive matter. This day 
was entirely occupied by trials with Class 1, in which 
Mr. Menelaus, Mr. Hemsley, Mr. Sherbourn, and Major Gran- 
tham are the judges. No ploughs were used, the words em- 
ployed by the Society in drawing up their programme, “ culti- 
vation of land,” being taken in an absolutely literal sense by 
most of the competitors, who have therefore sent only culti- 
vators, fancying that ploughs would be disqualified. Lots were 
drawn to determine the order of trial, which fell thus :—Ist, 
Barrows and Stewart; 2nd, Howard; 38rd, 4th, 5th, and 6th, 
Fowler; 7th, the Ravensthorpe Company, who exhibit Fisken’s fly 
rope system, already illustrated and described in Tue Enat- 
NEER, in the report on the Royal Agricultural Society's Show 
at Manchester. The following notice was posted in the depét en 

Monday night :—“ All competitors must bring their tackle to 
the gate of the depédt in succession, according to the order of 
their plots, get their fires as low as possible, rake out all ashes, 
remove all coal, fill up lubricators, and give up oil. They will 
then receive oil, coal, and tallow from the Society, and have 
their tenders filled up before starting.” 





| 
| 


This order was a con- | almost without the loss of a omen 


other exhibitors who were not; and so, throughout the whole 
of this long summer’s day an engine and tackle were to 
be tound the moment they were required at the gate of 
the depét field, pre to start for the trial plots, about 
a quarter of a mile off. The discipline and efficiency of the 
men, Mr. Greig’s generalship, and the soundness of the tackle 
employed, enabled the judges to fill up the whole day by 
a connected series of experiments, unattended by any, even the 
smallest hitch. It was not until a comparatively late hour that 
the Ravensthorpe Company were in a condition to start ; and it 
is beyond question that Mr. Greig, by consenting to come for- 
ward for trial before his turn, and thanks to the astonishing 
power which he seems to of always being ready just 
when wanted, saved the loss of nearly if not quite an entire day. 
Whether the Society will him a vote of ks or not I can- 
not say. It is certain he deserves one. 

Water having at last been obtained, Messrs. Fowler started 
from the depét at 9.50 with two 20-horse engines intended to 
work direct on a 13-tined cultivator. These proceeded at a 
rattling pace up the road, and stopped at 9.55 to put spuds on 
the wheels to them across the grass jatid whieh they how 
entered, turning huey to the left through a rather narrow gate- 
way. Within 17 minutes after the engines had got into 
the field they began wotk } a little titne was lost if retnovitig two 
tines from the cultivator which iit too deep and choked, 
the soil not being in stitable condition for the ctiltivator. By 
10 minutes past 11 the whole plot, three acres in extent; was 
thoroughly grubbed up ot “ étiltivated,” the working time being 
43 minutes. This is equivaletit to the ctiltivatiofi of,a little over 
four acres pet hour. The efiffities, it will be ufiderstood, stand 
one on each headland, and haul the implement backwards and 
forwards from one to the othéf. The engines are nomitially of 
20-horse powet each. They have sitigle cylinders 13in. in 
diameter and 14in. stroke. “The average working ife tay 
be taken as 1001b. of the square inch, although the safety 
valves are loaded to 120ib; The driving wheels ate 6ft. 6in. in 
diameter, atid 92i8, wide, I iritst reserve for the fioment a 
more mintite deseriptiof of these fine engities. They feally 
deserve mofe space that 1 have time to fill before post time: 

The motient the 20 horse-power set had fifished theit Work, 
the engines returned with their tackle to the depot, from which, 
Mr. Greig dispatched two 


t, 
sequence of the intention expressed by the Society to test the | 12-horse engi with iO4ii. single cylindefs 12in. stroke, 16 the 


consumption of coal, water, oil, and tallow of all the engines 
entered for trial ; unfortunately this intention was not reduced 
to practice, as far as regards any engine or tackle tried to-day, 





trial ground. These eti#ifies turned up their three-acre plot in 
about 49 initiutes. ‘This aéeoniplished, the judges stisperided 
operations for three-qtiartefs of an hour for luncheon: ey re- 


simply because there is not space enough available here | quested Mr. Greig to be feady with another engine and tackle at 


tu keep the heavy sets at work for a sufficient space of 
time to make the results obtained reliable. At nine o'clock 
sharp, I found the engineers tu the Society and the judges and 





2.50 p.m. and at 2 hotits 51 minutes 15 seconds a 10-horse 
power engine, with one cylinder 104in. by 12in., and a clip drum, 
started for the trial field, which it entered at 1.55. ere is 


Mr, Greig—Mr. Fowler's representative—alike ready to start to | always a little mofe tithe occupied in setting dowti atichot 


the trial field from the dep6t ; but there was no water to be had. 


tackle than is ne 6 the double enginé systett. 


Une of the field stewards, holding, perhaps, the faith that things | Nevertheless, the efigitié started at 2 hotirs 30 inifitites 
would be done as they have been done hitherto, and that no one 80 seconds, but had tu stop at 2 houts 44 mintites 30 seéonds 


would be ready at the time appointed, took things easily, and so | fut coal ; 


started agaiti at 2 hotits 55 miitutes,; and 


kept every one waiting more than half an hour before the water | fitiished at 3 houts 5% titiittes; the fet workitig tithe was, 


And here [I must eall atten- 
tion to the fact that although Messrs. Fowler stood third, fourth, 


carts under lis control appeared, 


tifth, and sixth upon the list, they and they only were ready to | Bigine Company etitered 


tlietefore, 1 hour 11 tmiifitites. While this etigine atid tackle 
ere being got together fot reitiovdl, the Rave 


trial field 
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compete at, the tiute stated. Mr. Greig used exertions which are | duiible cylinder self-propellitig 12-hotse power etigitie by Slayton 
tackle, As this 


beyond all praise to get his tackle ready to take the place of | and Shuttleworth, and 


a set of Fisken fly-rope 








system has already been described and illustrated it will be 
sufficient to say here that the direct system of haulage is 
adopted, two windlasses being used instead of two engines. 
These windlasses are driven by a Manilla fly-rope about an 
inch in diameter, running all round the plot to be tilled, 
and carried on ingeniously arranged pulleys. The company 
got to work in 45 minutes after they entered the field, 
and finished cultivating the three-acre lot in 1 hour 16 minutes, 
that is to say, in 2 hours 2 mifiutes after starting from the 

t. This was much better work than was anticipated. I 
shall watch the further trials of the system to be made this week 
with interest. The great point against it appears to me to be 
the wear and tear of the rope, which runs at a speed of about 
thirty-five miles an hour. A deep groove, too, has to be cut in 
the fly-wheel to receive the rope, and so far the engine is cer- 
tainly not an ordinary portable. 

On the return of Messrs. Fowler's clip drum engine, another by 
the satie makers, specially constructed to compete for Lord Ver- 
non’s | wee pater referred to in the pages of THE ENGINEER, was 

espa for the trial ground. This engine is of somewhat pecu- 
liar constrtietion. The hind axle is placed underneath the smoke- 
box end 6f the boiler, the front wheels snpporting the tank at 
the fite-box end. engine also is turned in the opposite way 
to that tistially adopted, so that the crank shaft lies above and not far 
from thé hind axle’; and simple spur wheels are used for com. 
municating power to the hind wheels. These are placed on one 
side of the boiler ; on the other, two upright shafts, worked al.- 
ternately by means of clutches, and connected by spur wheels 
act on the two winding drums, which are placed horizontally on 
both sides of the hind axle. Each is centred on a stud, bolted 
to the boiler barrel, and provided with a separate complete coil- 
ing lever and gear. The boiler and all the working parts are of 
ste 


el. 
The principal dimensions of the engine are :— 


Diameter of cylinder .. .. .. . e- = O}in. 
BROKE 2. 35 cc co ce co oo - lin. 
Total heating surface .. oe oe + 173 sq. ft. 
Average steam UTC oo ce ce oe ce - 100Ib. 
Number of revolutions .. .. ° + 150 
Speed of ploughing rope.. .. ;. - 2} miles. 
Speed of road motion (quick) ee : -_ ~ 
je é BIOW) «« e - i - 

Driving wheels (diameter .. .. .. 5ft. Gin. 

” ” Width) ., 46 se se oc oo oo Ift. Qin, 
Weight of engine, complete, in working order 12} tons, 


This engine got into the tield at 4.43, but it did not get fairly 
to Work until 5.23. In the first place a mistake was made as to 
the quantity of rope on one drum, and the consequence was that 
while the engine was running at full speed, all the rope was 
wound off the drum paying out at the time. The eye end of the 
rope jammed in the coiling guide, and the engine was stopped 
dead. Yet even under this fearful test, nothing whatever gave 
way. The only thing injured was the coiling guide, which was 
slightly bent. The engine was ready to start again the moment 
its position had been slightly altered on the head, and to reduce 
the length of rope in use. At starting a seven tined cultivator 
was sed, but this was too much for the engine, which could not 
keep steam to drive it, so two tines were taken 
off, and she then did very well, taking one hour and 
42 minutes in doing its work. None of the other exhibitors 
pro} to use more than five tines with a 12-horse engine, sa 
that Mr. Greig attempted a little too much when he put on a 
seven tined cultivator to an 8-horse power engine. The comple-~ 
tion of its working by this engine brought the day’s proceedings 
to a close, 

WEpNEsDAY NIGHT. 

By nine this morning Messrs. Barrows and Stewart, of Ban- 
bury, were ready to commence operations, They entered in 
Class 2 with a double-cylinder 12-horse engine, cylinder 8$in. 
by 138in., working a five tined turning cultivator 4ft. wide on the 
roundabout system, by means of a very simple and efficient 
windlass worked by a coupling shaft and universal joints direct 
from the crank shaft. In this class, as the engines are compara- 
tively small, and the ground is not got over too fast, it is 
possible to carry out the proposed coal, water, and power tests. 
At afew minutes before ten a.m., steam having been got up, 
the fire was aliowed to burn down until only very little was left. 
on the bars. The height of water in the gauge was then noted, 
and the pressure of steam about 701b. The engine started, and 
continued to work, with a few interruptions, due to the dragging 
of anchors, until the three-acre plot—which, by the way, was full 
of stones of sufficient size to test the strength of the tackle 
severely—was finished in 2 hours and 44 minutes. The engine 
consumed 400 Ib, of coal, and 283 gallons of ,water, 5 oz. of oil, 
and 1 oz. of tallow, in doing its work. It cultivated to a depth 
of 74in. Iam unable to state the power developed, as the indi- 
cator diagrams taken by Mr. Rich have not yet been worked out. 
They show the somewhat curious fact, however, that the resist- 
ance offered by the implement to the engine is particularly con- 
stant at all speeds. That is to say, the diagram is very nearly of 
the same dimensions, whether the engine is running at fifty re- 
vclutions or 150 revolutions per minute. The resistance of the 
cultivator, in other words, does not increase with the speed, 
The evaporative efficiency of the boiler is tolerably good. 

Messrs. J. and F. Howard, of Bedford, brought two remark- 
able engines on to the depot field on Monday, They are fitted 
with Mr. Howard's patent water-tube boilers, but I must reserve 
descriptivu. Unfortunately, both engines have been disabled by 
the stripping of cogs from the road spur-wheels, and they remain 
helpless in the field. However, Messrs. Howard have entered 
ofie of their cross boiler 12-horse engines with a five-tined rever- 
sible cultivator 4ft. wide-worked with two drums on the engine 
and anchors, The engine has two cylinders 8jin. by 13in. 
It is in no sense novel, being precisely similar to a type intro- 
duéed about four P ago by Messrs. Howard, and already 
fully described in Tim Excrvger. This engine and tackle came 
on thé grotind at one o'clock, but owing to various causes—such 
as @ delay in supplying water, and the fitting on of the indicator 
geat—a faif start was not made till six, although work was 


—— .18. 

essra: Howatd ploughed one acre one tood nine perches, 
leaving offe atre two roods thirty-one perches to be finished on 
Thursday motning. Mr. Hayes, of Stoney Stratford, came on 
the trial ground with an engine and windlass on his patent 
system—already described in THe KNGINERR—and made a start 
with a five-tined turning cultivator 3ft. 6in. wide, but he met 
with so may interruptions from the slipping of anchors in the 
soft suil that he failed to do any work, and is out of the compe- 
tition. 

As régatds the show-yard trials in Wolverhampton, things 
have again progressed but slowly tu-day. Only two engines have 
been tested : One by Messrs. Ransumes, Sims, and Head, on 
Thomson's patent, a drawingand description of which I have sent 
you for insertion in another part of the paper, and a 5-horse 
power traction engine by Messrs. Aveling and Porter, with a 
horizontal boiler, and one cylinder 7jin. diimeter, 10in. stroke, 
catalogue No. 7003. The cause of this delay has been twofold: 
In the first place, as the brakes are driven by universal 
couplings instead of straps, the exhibitors naturally wish their 
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driving shaft to be as nearly on aline as possible with the brake 
shaft, in order to lessen the friction. In most cases this entails 
one of two proceedings: Either the engine must be raised 
.by screw jacks and propped up on planks to secure the 
requisite height; or else the brake has to be taken 
off the truck, and fixed on a temporary stand, to 
make it sufficiently low. The second cause is that there is only 
one judge—Mr. Bramwell—and although he receives great help 
from Mr.Eastonand his assistant, Mr. Perrett, still the trials are so 
elaborate that it is impossible to have two engines running 
during the same time. Both these causes of delay may be ob- 
viated another year. The Society might easily employ brakes 
standing on four hydraulic presses communicating with the same 
pump ; these could then be raised or lowered in a few minutes. 
‘he remedy for the second source of delay is the simple expe- 
dient of engaging more judges, as there are many competent 
men who would be willing to serve. Although nges 
would put them to a little additional expense, they would cer- 
tainly effect a saving in the long run. Messrs. Ransome’s engine 
started at 17 minutes to 2 and stopped at 24 minutes past 4, 
so that the actual time of the run was 2 hours 41 minutes. The 
number of revolutions was 27,118, and the mechanical time 
2 hours 49} minutes. It may be mentioned that they fed with 
cold water, whilst the two described yesterday, and most of the 
others for trial, feed with hot. I may also here remark, that 
besides the diagrams which are taken during the trial, the 
engine, after the completion of the trial, is run at a low pressure 
with the brake-blocks removed, and also with the coupling dis- 
connected. Diagrams are taken in each case, and from the 
difference between these the resistance due to the friction of the 
brake alone can be obtained. I shall have more to say 
on this subject next week. Messrs, Aveling’s engine 
was started at 13 minutes past 5 and finished at a quarter 
to 8 The number of revolutions was 28,542, actual 
time, 2 hours, 32 minutes, and mechanical time, 3 hours 10 
minutes. Its “stable companion,” No. 7002, was to have been 
put on the brake to-morrow morning, bui owing to Mr. Aveling 
having been called to town to give evidence befure the House of 
Lords on the Road Locomotive Act, the trial will have to be 
postponed till the day after. About six o'clock this afternoon 
the monotony of the proceedings was somewhat relieved by a 
traction engine of Messrs. Howard, very similar to the two 
ploughing engines at “the Barnhurst;” after vainly endeavour- 
ing to demolish Messrs. Penny’s substantial gate-posts, it entered 
the trial field, and the driving wheels immediately succeeded in 
digging a hole for themselves, from which half a dozen mep, two 
screw-jacks, and sundry planks and blocks of wood, had not suc- 
ceeded in extracting it up till eight o'clock this evening. If it 
can be got out by to-morrow morning, it will be tested as soon 
as it can be got into position, and I hope to send you the 
result by telegraph. The tabular summary of the performance 
of the engines tested will require correction in one or two trifling 
points, the friction diagrams not yet having been worked out, 
but I believe it will be found substantially accurate with this 
limitation in every respect. 


[By Terecraq. | 
Tuurspay Nicur. 

Fisken started at 10.8 this morning but broke down at 11.18 
in consequence of the melting of a bush in his anchor, having 
cultivated about an acre and a-half very well. Messrs. Amies 
and Barford started for Lord Vernon’s prize at 12.38 with a 
seven-tined cultivator, a 10-horse self-motion engine, and a knee 
motion clutch windlass, They ceased cultivating at 2.28, began 
work with a three-furrow plough at 2.38, and finished at 3.34, 
the total ground-work being about two and a-half acres. Messrs. 
Fowler began cultivating at 1.32 with a 12-horse clip-draum 
engine, stopped at 2.32, and lost 20 minutes by the breakage of 
the anchor. The working time was 1 hour 38 minutes, the coal 
and water used being 48v lb. and 293 gallons respectively. 
Messrs. Howard started with roundabout tackle at 4°41, but up- 
set their windlass. Messrs. Barrows and Stewart started on a 
second trial at 4°54, and are doing very well. 

In the trial-yard Burrell’s Thomson engine was tested. It 
made 20,231 revolutions in 2 hours 18 minutes actual, and 
2 hours 15 minutes mechanical time. The coal and water used 
amounted to 336 Ib. and 2000 lb. respectively, while 36 lb. of 
oil and 10 oz. of tallow were also expended. Messrs. Howard's 
engine is not yet ready for testing. 





THE HOUSE OF COMMONS’ COMMITTEE ON 
PATENT LAW. 
No. VI. 

YESTERDAY, at the meeting of the House of Commons’ Com- 
mittee on Patent Law, Mr. Samuelson, M.P. for Banbury, pre- 
sided. a 

Mr. Henry Bessemer said that about seventeen years ago his 
attention was drawn to the desirability of making improvements 
in the manufacture of iron; for eighteen months he worked unsue- 
cessfully in the endeavour t6 make improvements, and then the 
idea struck him that it might be possible to make cast iron 
malleable by introducing air into the fluid metal. He accordingly 
made experiments which proved to him that the highest tempera- 
ture ever known in the atts could be obtained by the introduction 
of air into molten cast iron ; these additional experiments occupied 
five months more of his time. In carrying out all these 
experiments his attention was diverted from his own ptitsuite for 
two or two and a hulf years, and his expenses over the work 
amounted to six or seven thousand potitids, Mr, George Renitie 
came to see his experimental works in London, and was so struck by 
what he saw that he recommended him to bring the invention before 
the public immediately, He said that whatever the deficiencies of 
the invention might be in detail, directly the practical ironmaster 
saw the plan he would fill in the details. He (Mr. Bessemer) ac- 
cording read his paper on the subject at the British Association 
four days later, the result being that great interest was excited 
and several ironmasters visited hits in London. He then acted 
upon the following plan :— He divided England into five districts, 
and he said he wished one itonmaster i each district to work with 
him, and not against him. On condition that the ironmaster 
agreed to do so, the said ironmaster was to pay him a royalty 
during the first year, but no other royalty during the fourteen 
— of the protection by patent. Hence each of these five would 

very strongly interested in the maintenance of his patent. His 





pro} was teil, and within a very few weeks after the 
reading of his paper, licenses were taken out amounting to £30,000, 
The writers in the press did not believe that he could melt malleable 
iron rapidly, and as several of the itoninasters who carried out his 
plans faithfully were titistecessful in their attempts to matiu- 
facture, everybody began to run hit down, He found that there 
was a difliculty, so set to work with the capital he had acquired 
to overcome the difficulty. His expetiments were not small anes 
on the laboratory scale, for he worked from half a ton to two and 
a-half tons of metal at a tine, and in working thus for two and a- 
half years, spent about £16,000. éfi lie ded in ove i 





the difficulty, also how to make steel as well as malleable iron; the 
steel was of so good a quality that in the workshops it could not 





{ 


be distinguished from high-class Sheffield metal. He announced | 
these results, but in the press everybody ran the invention down, 
and nobody believed in it. Had he not been supported by capital 
his experiments would never have been carried out, and no one 
of! the five ironmasters who allied themselves with him at first 
made any attempt to get over the first difficulties; they looked 
upon him simply as a meteor in the metallurgical world. After he 
the invention neither ironmasters nor steel makers 
would take it iP. When the case seemed hopeless, he joined two 
gentlemen at Manchester, and between them they erected works 
at Sheffield to show people that the invention was a reality. 
When they first began to sell they had orders for 28 or 56 pounds of 
steel at a time, but soon the demand began to grow larger, and 
then the manufacturers began to find that they were being under- 
sold at £20 ton. Sir John Brown was then erecting great works 
at Sheffield for the manufacture of steel; he came to see the new 
process at work, then altered all his plans, and took out licences to 
work the process on payment of a royalty of £2 per ton, When 
he came before the public with his first invention he had asked a 
royalty only of £2 pe ton. The effect upon the iron trade of his 
invention was that railway tires, which once cost £90 per ton, 
now cost but £20 per ton, and steel of all kinds and for 
all purposes had been very greatly reduced in price, there- 
fore he thought that a royalty of £2 per ton was not too 
much. In this way the business progressed, and he had 
not only introduced this method of making steel into 
this country, but it was extensively worked on the Con- 
tinent, in America, and in India. If there had been no patent 
law to fall back upon, he could not have given the time and work 
to the invention which was found to be necessary, and when the 
first failure took place all the world was against him. The 
general results of the invention were that steel had been reduced 
from £50 or £60 per ton to £20. Without the patent law, he, as 
an a pe should not have gone into the iron trade, with which 
trade he was originally in no way connected, but with the protec- 
tion of the patent law he felt no hesitation in making experi- 
ments; and when he recouped himself with £30,000, in spite of 
the adverse opinions of the trade, he still further perfected the 
invention. He had taken out twenty-six patents in all. The great 
invention was the forcing of atmospheric air in an upward diree- 
tion through molten iron; that invention would have been practi- 
cally valueless, without the after patents relating to improve- 
ments in machinery. If somebody else had patented the 
invention both inventors would very properly have retained their 
rights to the special parts of the invention made by each con- 
verter. In cases where good processes result from the 
union of two inventions, arrangements are sure to be made 
between the patentees or with the licensees; the self 
interest of manufacturers and patentees guarantees this, If 
a man takes out a patent for an invention which he believes to 
be of great public utility, one of the public ought to be made 
to show tkat it is not so before the right of the patentce 
should be allowed to cease. Many inventions cannot be in uced 
at once, as they we eens the expenditure of large sums of money 
totry them. Perhaps those who patent trivial inventions might 
be bound down to introduce them within a given time, but this 
should not be done when a men patents a machine the construc- 
tion of which will costsome thousands of pounds. If an inventor 
did not put his invention in practice within a given time, others 
— permitted to do it ; a manufacturer might set it going if 
he had the power of using the invention for not ; he should 
then be allowed to continue to use it, because he showed its prac- 
ticability; but the inventor should have his claim upon anybody 
who might intend to use it afterwards. So far as his own inven- 
tion was concerned he thought that no profit was made out of it 
till five or six years after the date of the patent. If the 
law had given him only two years to carry out his plans the world 
would never have had the benefit of his inventions, and he himself 
would have lost all his capital. He thought that patents 
should be granted for improvements in small articles, be- 
cause in the production of the smallest article a man 
having protection will erect valuable machinery to make 
small things in great quantity at the lowest possible cost, whereby 
the public gain an advantage which they never had before. 
ee as a rule, are slow in making or taking up inven- 
tions. He had proposed many things to manufactuters which he 
was convinced would prove useful if worked out, yet he didn’t 
know of one case in which his suggestions had been tried; if he 
had given time himself to work out the ideas he should then have 
to force the invention on the manufacturers, the public would get 
the benefit, and then other manufacturers would be obliged to 
follow, just like sheep when one leads the way. A manufacturer 
may make improvements in detail, but he seldom makes improve- 
ments which effect great changes in the ordinary system. He says : 
“*T have expended much capital on my machinery, my patterns 
are very valuable, and I do not want to introduce anything new.” 
The difficulty is always to get the first man to try the practical 
value of an invention. After he completed his invention he paid 
the five ironmasters with whom he made his first agreements to 
cancel them; to one of them he paid £10,000, and to the Dowlais 
Company he paid £20,000; by these means he swept the market of 
all special privileges; some of these manufacturers could have 
gained £40,000 a year had they kept the original privileges. 
The Chairman: Iam told that there is an originality about 
your invention which is rarely found, and that in many inventions 
there is not the character of individuality. Do you think that in 
minor inventions there is an individuality differing in degree, but 
the same in kind, as in great inventions like yours ? 
* Mr. Bessemer said that there was an originality in the idea of 
forcing air through iron, but that would have been of no 
use without the addition of many little engineering con- 
trivances; the original invention would have been valueless 
to the world without means for practically carrying it out. Seven 

ears ago M, Schneider came over from France to him for a 

icense to use the process; he furnished him with drawings and 
information, but after the lapse of two years he did nothing. At 
the end of that time he asked to be supplied with additional 
plans on a gteat seale ; acvordingly he sent M. Schneider an entire 
set of new plans with all the recent improvements; thirteen large 
sheets of drawings were executed for hini. He charged a fixed 
- per ton of all iron made, as he had said, but nothing for plans. 

i. Scheider then sent his foreman to his (Mr. Dessemet’s) 
works ; the foreiian also inspected several otliet works. Tiime 
passed away, still M. Sehneider did not put up his works, 
About fourteen months befure the chief Frenvh patent expired, 
M. Schneider finished some latge works made fon his plans, 
and did not use them; but the day after the patent expired he 
set enormous works to work. On another patent for machinery 
he charged M. Schneider a royalty of 2s. Gd. per ton, and an 
action at law about the payment of that royalty is now pending. 
He had consequently not recvived a farthing from Franee, as all 
the other manufacturers were following suit, and Waiting to see 
the result of the suit. He thought that it was impossible to 
draw a line of demarcation between ideas which were really new 
and those which result in modifications of known inventions. 
Manufacturers make small improvements in their machinery 
and processes, but people not connected with o particular 


business make nearly all the great inventions of the 
age, because their minds are so free and wutramme}lled by custom, 
If he had been an ironinaster, he felt sure that he should never 


have made his invention. In reference tu the question of secret 
manufacture, for years he had been a secret manufacturer. He had 
been taught that patent law was so insecure that it could not be 
trusted. Weladlaivocsndcen invention wherel,y bronze powder could 
be produced at very considerably less than its cost in the market, 
and when he proved many years ago that he could do this, » 

entleman gave him £10,000 to float the invention. He made out 

rawings of the different parts of the machinery he yanted, and 
had these parts made by manufacturers residing in different parts 
of the country; he set the process to work, and paid his managers 





several hundreds of pounds a ~~ to do work worth not more 
than a payment of £100 a year, but on condition that they should 
keep the secret. The secret had been kept to that day, and was 
nearly the only person who knew it. He had carried on this 
secret manufacture for twenty-eight years, and was then making 
three hundred per cent. profit by it; when he first began he made 
a profit ofa thousand per cent. But because it had been kept 
secret it was a manufacture in which no improvement had been 
made for twenty-eight years, which would not have been the case, 
he thought, it patented, and its details thereby made 
known. Five machines were required in the operations, and three 
of these were applicable to other purposes. Once he thought of 
making a part of the invention public, for use in the colour manu- 
facture, in which they would prove valuable; thus by secret prc 
cesses stagnation is produced. Bronze powder is much in 
japanning and gold printing. His father had also been the worker 
of a secret process. His father discovered that the “ cclour- 
water” used by jewellers contained much gold. This colour- 
water was a solution of alum, salt, and saltpetre, which dissolves 
copper, and some gold. The gold of commerce is always 
with copper, and coloured gold is a purely gold surface. His 
father ught up the colour-water, and obtained from it 
a ve large quantity of gold, so that in this matter he 
Bos | himself a veritable alchemist. The process died with 
is father, and he had but a hazy recollection of its nature, 
but his father used to deposit the gold on the large surface 
presented by shavings of another metal, then he melted the metal 
to obtain the gold. He believed that it was essentially an electro- 
gilding process, and if it had not been kept secret very likely 
Elkington’s beautiful process of depositing gold would have been 
brought before the world thirty years sooner than was actually 
the case. His father also had a secret method of making 
printing types. If an inventor failed to carry out any 
invention he had patented, he thought that a manufacturer, 
after giving due notice, should have power to start it, but not 
that any other manufacturer should afterwards have the power to 
use the same thing without the consent of the patentee. Mr. 
Bessemer (in answer to questions put by Mr. Macfie) continued 
that, although he jhad acted equitably in charging the same 
royalty to different manufactuwwers, it was probable that all 
patentees might not do the same; in fact, to act fairly to 
all of them, he had bought up the old liceneés at 10s. per 
ton, when he raised the royalty to £2 per ton. He didnot approve 
of compulsory licenses, because he thought that it was a 
purely commercial question between the owner of py ae 
the man who desires to purchase, If the owner asks absurd 
terms he will simply find no customer ; he must make it to the 
interest of a manufacturer to take up his invention rather than to 
go on on the old plan. He thought that it was very rarely that 
licenses were refused, and when they were refused, the grounds 
were probably such that everybody would agree that they ought 
to have been refused under the circumstances. Once he 
refused a license unless a certain condition were complied with. 
A firm of ironmasters employed an agent to search through his 
patents, with a view to upset his patent rights; this agent had 
since very candidly told him that he told his employers that they 
had not a leg to stand upon. The company then applied for a 
license, but he refused it unless one of their = wrote him an 
apology, not necessarily a humiliating one, for all the abuse and 





scurrilous tations which one of them had showered 
upon him in t. He had a gentlemanly apology at once and 


the company took out a license, but never used it. 

Mr. Macfie: Didn’t Mr, Mushet make an invention very like 

ours. 
Mr. Bessemer said that none of Mr. Mushet’s inventions were in 
any degree analogous to his own. Mr. Mushet thought that as 
manganese much improved Sheffield steel, it might per 
much improve the Bessemer steel ; in fact it was analogous to the 
question whether or no salt improved roast beef, after the beef was 
prepared and cooked. Mr. Mushet took out no less than twenty- 
seven patents upon this subject. but never attempted to enter 
into litigation with him on the subject of the manufacture of 
steel, Mr. Mushet gave up his patents; they are a nullity 
to the present day, and he never paid the three years’ 
royalty on them. He (Mr. Bessemez) ch the same roped in 
foreign countries to those who worked his foreign patents, onl he 
had taken out patents in France, Belgium, Sweden, Austria, and 
the United States, in all of which countries he charged a royalty 
of £2 per ton. He did not take one out in Prussia. He sent his 
papers to Prussia in the care of Mr. Krupp, who paid him £5000 
for the use of his patents. He applied in due course for a patent, 
and was informed by the Prussian Patent-office that the invention 
was not new. The Prussian Patent-office grants occasional patents; 
they take the fees and the drawings from British inventors in any 
case, and afterwards publish them for the benefit of Prussia. The 
office said that Mr. Nasmyth was the inventor of the process; Mr. 
Nasmyth said that he was not. They next said that they would 
give the name of the real man in a few days. Six weeks passed, 
and they said, ‘*If we don’t find the name of the real man to- 
morrow we will give you the patent.” A week of these ‘‘ to- 
morrows” passed, after which they showed an English blue-book 
with his own invention published in it, and they said, ‘‘ Your 
invention is published, so according to the law of Prussia we 
cannot grant you a patent.” All the time they had 
promising to grant it. The process is now worked very y in 
Prussia. He thought that it was a custom at Berlin to hold out 
the prospect of granting a patent to get all the information they 
aan from the English inventor, and then they tell him that his 
invention is not new. Mr. Krupp has taken out an 
immense number of patents. He (Mr. Bessemer) believed 
that he received the full amount of his royalties from 
continental manufacturers; he had one agent there only, 
and he lived in Paris; he had never kept more than two 
clerks, and these, with himself and partner, did all the work 
of attending to his busi in connection with the manufacture 
of steel and iron. The patentee has the power by the English law 
of stopping the importation of articles made without his consent 
by persons using his invention in foreign countries. Large as the 
royalty of £2 might seem to be, it does not interfere with the 
manufacture or with commercial arrangements at all. The steel 
which he sold at £15 per ton was the same, so far as he could see, 
a8 that which Mr. Krupp sold at £130 per ton; he had tested the 
two by bending, specific gravity, and everything else, and could 
find no difference between them. Mr. Krupp was one of the 





greatest manufacturers of Bessemer steel. He did not 
think that commission would have awarded him £5 for 
his original idea, or would have given him half a million 


of money as a reward for his invention. Unsuccessful inventors 
are an tinfortunate class, unfitted to struggle with the world in 
any business whatever, and they ought to have been born with 
money, instead of talent only. He did not think that, as 
& whole, the losses of inventors were greater than their profits. 
In England also we get a great many foreign patents we 
should hear nothing about for several years, were it not for the 
seourity given by the patent law to inventors. Competition 
in btsiness does not foster invention much, more especially when 
the expenditure of large sums of money in experiments is involved. 

Mr. Holden then gave evidence before the committee, but his 
testimony we are compelled to keep over till next week for want 
of space, 


Sourn Kensixcton Museum. — Visitors during the week 
ending June 21th, 1871:—On Monday, Tuesday, apd Saturday 
(free), from 10 am. to 10 p.m, Museum, 12,987; National 
Portrait and other galleries, 1221; on Wednesday, Thursday, and 
Eriday (admission Gd.), from 10 am, till 6 p.m., Museum, 2665 ; 
National Portrait and other galleries, 96 ; total, 16,909; average 
of corresponding week in —s 12,678, Total from the 
opening of the Museum, 10,547,577, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—MM. Xavier and Borveau, Rue de la Banque. 

BERLIN. —Messra. A. Asuer and Co., 11, Untre den Linden, 

VIENNA.—Messrs. Grerocp and Co., Booksellers. 

LEIPSIC.—A.rnons Diirzr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the “* Gaceta 
Industrial,” Preciados 49 y 51. 

NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 
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TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
goed faith. No notice whatever will be taken of anonymous 
communications, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must in all 
cases be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order 
that answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

A. G. pe T.—The Wire Tramway Company, 21, Gresham-street, B.C. 

J. B. T.—Write to the publisher of the Chemical News, Boy-court, Ludgate- 
hill. 

K. V.—Messrs. E. and F. N. Spon, Charing Cross, are the publishers of the 
Look you name, 

M. 8.—The references to the patents ure Nos. 3006 and 2048 of 1868, and 
No. 1388 of 1869. The price of each specisication is 4d. 

J. H. (Liverpool).—Thanks for your letter, though we cannot insert it, as it 
treats solely of finance—a question which is not discussed in our pages. 

J. M. (Aberdeert).— We cannot trace your letter. As you didn’t send your 
name and address it has probably been destroyed. If you write again we 
will try and help you. Send more particulars than a letter. 

Mansion House Station.—Mr. Baker, whose name we associated with that 
of Mr. Fowler in connection with the Mansion House Station, has stated 
that he is only chief assistant to Mr. Fowler, and is not associated with 
him as engineer. 

Leap Pipes.—In our report upon Haines’ patent lead-encased block-tin 
pipes we might have mentioned that Messrs. J. and W. Weems, Johnstone, 
near Glasgow, are the inventors and makers of the machine for manufac- 
turing ordinary lead pipes. 

C. E.— You have not sent us your name and address ; your letter, therefore, 
cannot be inserted. Moreover, the opinion as to the merits of the candi- 
dates 1s one which we cannot discuss. If those most interested in the work 
make choice of a man to carry out their purposes, surely they are, prima 
facie, to bz looked upon as having taken precautions to secure the best man, 
awd without there are more objections than those wou have brought ln fore 
ux, we do not see how we can woce in the matter, 





MEETINGS NEXT WEEK. 


Society or Exorneers.—Visit to the Phoenix Paper Mill, at Dartford, 
on Monday next, July 3rd, 1871. 

LoNDON ASSOCIATION OF FoREMEN EnoGineers.—The half-yearly meet- 
ing will be held on Saturday, July Ist, at the City Terminus Hotel, A 
wer entitled ‘“‘What is Steel?” by Mr. A. Macpherson, will also be 
reat 


Roya Untrep Service Institution.—Extraevening meeting, Monday, 
July 3rd, at 8.30 p.m. : (1) “‘ Our Naval Officers and the Public Services,” 
proposed employment of her Majesty’s ships and naval officers in con- 
nection with the mail and troop services bined, by Li t H. J. 
Clanchy, R.N. (2) “‘ Aikman’s ‘ Instruction Rifle’ and ‘ Practice Tester’ 
for Ordnance,” by Colonel F. R. Aikman, V.C. nesday evening, 
July 5th, at 8.30 p.m. : Adjourned discussion “‘ On the Higher Education 
of Naval Officers,” by Rear-Admiral A. P. Ryder. 








Tne EnGineer can be had, 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms ( paid in advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double poe oe -_ £1 9s. Od. 

If eredit occur, an extra charge of two shillings and sixpence per annum 
will be made, THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be inserted unless delivered before six o'clock on Thurs- 
day evening in each week. The charge for four lines and under is three 
shillings ; each line afterwards, ninepence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to advertisements and the publishing department of the paper 
are to be addressed to the Publisher, Mr. George Leopold Riche; all other 
letters to be addressed to the Editor of Tak EnGIneer, 163, Sirand. 
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THE FACTORY ACTS, 


Tre Acts of Parliament which regulate the hours of 
labour and other matters connected with factories and 
workshops are, if we may judge from the reports of the 
Government inspectors, proving eminently successful, or, 
at least, are full of | my ma for the future, the only 
notable failure being due to the supineness of the local 
authorities with regard to the Workshop Regulation Act. 
With this latter exception, the half-yearly reports just 
issued are in harmony with the reports of previous periods 
in describing the disappearance of obstacles and the general 
satisfaction afforded by the working of the law. Mr. 
Alexander Redgrave says he continues to receive from the 
sub-inspectors “ excellent accounts” of the observance of 
the various regulations. While much has to be done with 
reference to workshops as distinct from factories, it is to be 
hoped that the legislation of the present or the eusuing 
session will afford a remedy for the ill effects of local apathy. 
We find the two chief inspectors—Mr, A. Redgrave and 
Mr. R. Baker—saying in their joint report, “The import- 
ance of having the Workshop Regulation Act enforced 
concurrently with the Factory Act continues to be forcibly 
impressed upon us, and a measure which would secure this 
result is certainly much needed.” But referring to the 
observance of the Factory Acts, it is encouraging to find 
official testimony to “the harmonious co-operation of 
employers of ail classes, and the increasing feeling that 
the interests of employers and employed are Sonn 
together.” “The whole country is now of one 
mind,” says Mr. Redgrave, and he describes the popular 
sentiment as demanding that “labour should be mode- 
rate, workrooms and factories should be made healthy, 
and the young should be educated.” The marked 


pene in the spirit of the employers renders minute 
ions unnecessary. Formerly the inspectors found 
themselves hampered by opposition and obstructed on 
every side, Baffled and discouraged, the officials filled 





their reports with urgent recommendations for increased 
power, more stringent regulations, and more certain 
———. All this seems to have passed away, and Mr. 

grave evidently considers the time has arrived when 
petty and annoying regulations should be dispensed with, 
in the certainty that a readier and more cheerful obser- 
vance of the law will follow the removal of rules which 
now serve no useful purpose. The question is no longer 
how to compel unwilling people to fulfil the wishes of 
the nation as expressed in the Factory Act, but how to 
mould intoa shape which shall harmonise with the general 
feeling, regulations which were framed at a time when 
minute restrictions were considered necessary. In the 
reporting of accidents, Mr. Redgrave considers that a vast 
amount of trouble and expense is uselessly incurred. The 
persons employed would enjoy ali the protection which 
can possibly be extended to them if reports of accidents 
were limited to fatal cases, and to those instances in which 
the sufferer is kept from work for a period of forty-eight 
hours. Out of nearly £2000 paid to the certifying sur- 
geons of his district for reporting accidents in one year, 
Mr. Redgrave calculates at least three-fourths of the 
money as being absolutely thrown away, except so far as 
it pays the surgeons, who thus fulfil the letter of the law. 
Day by day some twenty to thirty reports are received, 
detailing the maiming and disfiguring of as many work- 
people in the earning of their daily bread. But it is im- 
possible for the inspector to inquire into the particulars of 
each case. Asa general provision against these disasters, 
it is satisfactory to know that machinery is much more 
efficiently guarded now than in former years, and the 
arrangements made by the machine-makers are remarkably 
complete in this respect. One great difficulty isto prevent 
men from running into danger. ‘The idea of peril is 
seldom present to their minds, and when it is brought 
home to them by the death or mutilation of one of their 
companions the impression is generally very brief. Mr. 
Redgrave reports ninety-three fatal accidents during the 
last year, and says, “ Having examined the circumstances, 
I cannot say that more than one has occurred which a 
closer attention to the requirements of the law would have 
prevented.” The only persons to be blamed, so far as 
could be discovered, were in mauy cases the sufferers 
themselves, who were regardless of danger, and “ did not 
exercise the commonest care to avoid an ccident.” Mr. 
Redgrave argues for a consolidation and amendment of the 
Acts which regalate Jabour, not merely on account of the 
circumstance that one clanse may seem to clash with an- 
another, but “for the purpose of removig useless restric- 
tions upon manufacturers by simplifying and rendering 
homogeneous the different regulations which rule in 
different trades, having due regard, nevertheless, to all 
special requirements, and for enlarging and extending the 
glorious benefits of the half-time system to children in 
trades and occupations carried on in workshops, now 
imperfectly superintended, to whom, also, every year’s 
delay in rendering the administration of the Workshops 
Act efficient is a positive injury.” These are cogent reasons, 
and we trust to see them duly met by the course of future 
legislation. One modification on which Mr. Redgrave 
insists is that which relates to surgical certificates of age. 
The present practice he considers goes much too far, 
causing unnecessary expense and annoyance, 

We confess we hardly know how to reconcile some parts 
of Mr. Redgrave’s report with what we may term the 
parallel passages in Mr. Baker's, The two are agreed on 
some points, such as the inutility of surgeons’ certificates 
for cases’ of slight injury, the general goodwill of 
the employers with re to the Factory Acts, 
and the inoperative character of the Workshops 
Regulation Act, owing to the frequent supineness ef the 
local authorities. But while Mr. Redgrave is favourable 
toa diminution in the hours of work on Saturday in the 
textile factories, Mx. Baker quotes, without apparent dis- 
sent, a speech by Mr. Alderman Fergusson, a certifying 
surgeon of Bolton-le-Moors, in which half an hour Jess on 
the five days of the week is incidentally advocated instead 
of two hours’ less work on Saturday. A more essential 
difference than any of the foregoing relates to the certify- 
ing surgeons. If we understand Mr. Baker rightly, he is 
not favourable to that limitation of the certificate system 
which Mr. Redgrave advocates —that is to say, he does 
not go so far as Mr. Redgrave in that direction. Mr. 
Baker seems to be afraid of lessening the medical super- 
vision of the factories, In contending for the retention of 
the certifying surgeons with their present powers—ex- 
cepting with regard to stight accidents, as previously 
mentioned—Mr. Baker draws a somewhat startling picture 
of the mill hands, and so sad are the colours in some parts 
that we begin to ask ourselves how such misery can accrue 
under the benigu influence of the Factory Acts. The 
chief explanation seems to be this—want of education. 
Mr. Baker looks toa bright future, but seems to discern 
it as being farther off than his colleague allows, “We 
moust hope on,” says Mr. Baker, “ for the day seems coming, 
though it may be many years before it is here, when it will 
be seen that if the Factory Acts curtailed labour they gave 
the means of more instruction to the people, and with 
that inereased intelligence a greater appreciation of the 
relative position of employer and employed. More work 
and better work will be done in fewer hours, whilst the 
Education Act will lift the generation living after this and 
the next are passed away to a higher intellectual condition, 
on a par with the improvements, social and moral, which 
will then be found to exist.” We trust, therefore, that the 
process is going on, despite some imperfections, and not- 
withstanding some difference of opinion as to the rate at 
which it is advancing. 


THE EUPHRATES VALLEY RAILWAY SCHEME. 

We have heard but little lately concerning the once ab- 
sorbing topic of direct railway connection with India. No 
doubt the gradual perfecting and completion of the Suez 
Canal has had a great deal to do with this silence, by 
attracting the attention of the public from the more 
direct, though inchoate scheme, to that actually put into 
practice. But the subject is renewed, and now we have 


the old proposal to construct 





a railway along the Euphrates 
Valley again bronght prominently into view, In the House 
of Commons on Friday night Sir George Jenkinson moved 
for a select committee to inquire into the whole subject of 
railway communication between the Mediterranean and 
the Persian Gulf, and the House ultimately decided by a 
large majority in favour of the committee. 

he suggestion to utilise the Valley of the Euphrates is 
not by any means new, nor is this the first time that 
motions have been made in connection with it in Parlia- 
ment. We understand that as far back as the last century 
the Marquis of Wellesley endeavoured to utilise the iden- 
tical route; and at later dates the House has been asked to 
grant sums of money for various purposes in connection 
with it. In most, if not all these cases, money was an 
object, and was usually directly applied for; but in the 
present instance all that the mover asked for was an official 
inquiry which should end in placing upon record all the 
valuable information now available, including the evidence 
of Major-General Chesney and others. So far the object 
is perfectly legitimate and most desirable. 

It is not supposed by the promoters of a railway to 
India that such railway would be in any way antagonistic 
to the Suez Canal, which would, in all probability, mono- 
polise the heavy traffic, and still exist as the chief 
means of communication with Southern India. But, on 
the other hand, the Euphrates line would benefit the 
north-west provinces, and, as far as passengers and mails 
are concerned, would effect a saving in time of at least a 
fortnight, taking the voyage out and home. The saving 
in distance would be about 1000 miles in a straight line, 
and, as vessels proceeding by way of the Red Sea are com- 
pelled to deviate from their courses to the extent of 500 or 
600 miles during the monsoon months, the saving that 
might accrue, taking an average of voyages, would be 
somewhere about one thousand miles each voyage. Then, on 
the other hand, the railway would always sutfer from the 
fact that two trans-shipments would have to be effected in 
every case, and this where the goods are bulky is a serious 
consideration. We have little doubt that any one having 
to send goods to India—say to Kurrachee—would prefer to 
send by way of the canal rather than by the railway, 
though he would save much in point of time by the latter, 
simply because of the necessary evil we have just pointed 
out. Asa case in point, it was shown that prior to the 
opening of the Suez Canal goods only of small bulk were 
sent to India by way of the Isthmus Railway, althoush 
the voyage by the Cape occupied eighty days. 

Besides the Euphrates Valley, two other routes are also 
pushed forward as deserving of examination. Que of 
these consists in substituting the Black Sea for the Medi- 
terraneap, and making the terminus of the line at Trebi- 
zonde. By the champions of this scheme it is contended 
that the long and dangerous voyage necessitated by a 
Mediterranean terminus would be avoided by making use 
of the Danube and the short passage across the Black Sea. 
Here we have some serious objections to face. On the 
European side there is the liability of having the Danube, 
or indeed the Black Sea closed, the effect of which woul 
be that the railway would be simply useless, as long as the 
restrictions remained in furce; and on the Asiatic side there 
would be enormous practical obstacles in the shape of 
mountain ranges near Trebizonde. The second route is 
the Tigris Valley. It has been stated that along the 
Euphrates Valley there would be but little local trade, 
because after leaving Aleppo the railway would, for 700 
miles, pass through a country sparsely populated, whereas 
by the Tigris Valley route it would open out a better 
country, and one peopled by more peaceable tribes, Of the 
respective advantages of the two routes in respect of 
facilities of construction, we are enabled to state from 
actual survey that the Valley of the Euphrates is perfectly 
flat, and that nothing better could be desired in the matter 
of level, while it is not easy to say what difficulties the 
Tigris Valley may or may not present. Mr, Eastwick has 
visited various parts of the Euphrates route, and he states 
that the facilities there for making a good road are great, 
and that in certain districts the local traffic would, in all 
probability, be very considerable. We have for the present 
simply confined ourselves to a statement of the three 
systems as they have been laid before Parliament. In our 
next article we shall have something to say concerning the 
engineering points of interest in connection with them. 


STREET LOCOMOTION, 


A sUDDEN terror has seized the public mind in reference 
to street tramways. Last year nothing was so popular. 
This year the car of Juggernaut would scarcely be more 
terrible to the inhabitants of Oxford-street than the pros- 
pect of a tramway car trandling along from the Marble 
Arch to Holborn. New modes of locomotion always 
inspire alarm, Railways were once the dread of agricul- 
turiats, and the horror of territorial proprietors. That era 
having passed away, there next arose a cry of alarm when 
railwxy engineers proposed to invade London, Not even 
Printing-house-square was safe, and the Times began to 
thunder against the projectors of intramural lines. Par- 
liament took the matter resolutely in hand, and proceeded 
to sift the schemes so as to reduce the apprehended in- 
convenience to a minimum. Public feeling gradually 
quieted down, until roused once more in reference to the 
carrying of a railway to the Mansion-house. Railwaysare 
still pushing and feeling their way into the heart of 
London, and the public are readily availing themselves 
of the vast convenience thus afforded. Another mode of 
locomotion now pres@ ts itself—a sort of handmaid to the 
railway system, combtuing the easy traction of the rail 
with the primitive haulage of the horse, The authorities 
of the Board of Trade have looked with favour on this 
‘bybrid prodnction, and tramways have become immensely 
popular since the disap nee of George Francis Train 
and the introduction of an improved rail, The eccentric 
gentleman from New York did his best to make tram- 
ways a general abhorrence, and helped to delay their 
introduction by a few years. Something like the old feel- 
ing of antagonism has Son revived of late, in consequence 





of numerous bold attempts to introduce tramways into the 
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more crowded and fashionable parts of the metropolis. 
We are not saying that the opposition is altogether un- 
reasonable, but we believe it emanates very largely from 
two portions of the community, the one being an important 
and the other an estimable class—namely, shopkeepers who 
have what are called “ carriage customers,” and the other 
class consisting of ladies who ride in the aforesaid car- 
riages, The pleasurable excitement of “shovping” is 
threatened. The shopkeeper trembles for his profit, and 
the fair sex apprehend a serious interference with 
their indispensable amusement. Of course honour- 
able =members—particularly the metropolitan—can- 
not withstand this twofold influence. All the shop- 
keepers in Oxford-street, except three infatuated beings, 
have petitioned against tramways. All the ladies in May- 
fair and Belgravia would do the same if they had the 
opportunity. It is all very well for members of Parlia- 
ment to write to the daily papers and say that the tires 
are wrenched off their carriage wheels, and that their horses 
get their legs sprained. The real fact is that every lady 
who rides in a carriage detests the tramway. In the 
nature of things it must be so, Not only does a tramway 
interfere with that perpetual zigzagging from one side of 
the street to the other, which is indispensable to the 
perfect pursuit of shopping, but there is some- 
thing essentially and  obtrusively democratic in a 
tramway. When a dainty pair of greys have to be pulled 
up at the behest of some insensate cabman, or stolid "bus 
driver, the incident may be attributed to mere individual 
eccentricity or obtuseness, Under such circumstances 
Jeames himself may laugh compassionately, and her lady- 
ship smile at the odd perverseness of the offender, But 
the tramway is an institution, It runs straight down the 
street, and when the driver puts his whistle to his mouth 
everybody must get out of the way. It is too palpable 
that the car clears all before it. If the driver wished to 
get out of the way he couldn’t, and the vehicle sweeps on 
its course among the throng of equipages, as inexorable as 
fate. The whole affair is democratic, or what is worse, it 
is democracy possessing an exclusive power. It is a 
Yankee notion, and the West End shakes its head at the 
thing. It may do for Brixton or Whitechapel, but it may 
not be allowed in Oxford-street, or even dreamed of in that 
paradise of peeresses—Regent-street. 

But what says Demos to all this?) Demos is a creature 
who rides in “busses,” or occasionally sports a cab. He 
dives into underground railways, and patronises penny 
boats. Demos, when a boy, rode in hackney coaches, 
those ponderous vehicles which disappeared so mysteriously 
about thirty years ago. We fancy there is a specimen at 
South Kensington, but cannot speak with certainty. 
When a youth Demos rode in a two-wheeled vehicle, the 
driver whereof was stuck on outside over the off wheel in 
a manner marvellous to behold. It was a patent machine 
for breaking necks, and was gradually superseded by 
vehicles designed for the protection of the public. Vinally 
there came the “growler,” a sort of box on wheels, safe to 
break nobody’s neck ; and the “ THansom,” a contrivance 
which has proved eminently popular and useful. In the 
midst of these mutations the London omnibus, like the 
penny steamboat, has adhered to its original type. Demos 
hates it. It is too conservative for him. Repeatedly 
has he sought to reform it, but he has never 
succeeded. It persecutes him unmercifully. It pitches 
him out backward when he tries to get in, plunges 
him into his neighbour's lap when he attempts to sit down, 
smashes his hat when he goes to the upper end, causes 
torture to his toes when he sits at the door, deafens him 
with its roar as long as he is inside, and finally flings him 
in the mud when he tries to get out. As for riding out- 
side, many an acrobatic feat at a music-hall is less perilous, 
and a ride on the knife-board is like dancing on the edge 
of a precipice. We believe that the conductors of these 
singular vehicles are quite conscious of their defects, for 
only in that way can we account for the general civility 
which characterises this class, in which respect they are 
decidedly superior to railway porters, and perfect angels 
when compared to those ferocious creatures who go about 
armed with nippers, and with the dreadful words “ ticket 
collector” embroidered on their collars. But to return to 
the omnibus. We believe it was invented in the latter 
part of the seventeenth century. It ought never to have 
lived in its present state to the latter part of the nineteenth 
century, taking the London omnibus as a specimen. Still 
it does live, to the torture of horseflesh and the torment of 
Demos. 

But Demos has of late enjoyed a ride in the tramway 
car. As he glided along, without jolt or rattle, and 
breathed the air of a spacious compartment, he relaxed his 
clenched teeth, stretched his weary legs, half wondered 
where he was, and at length exclaimed, “This is the 
ticket.” ‘The Board of Trade befriended him, and tram- 
ways were sanctioned by the score. But Aristos suddenly 
awoke, and there was thunder in St. Stephen’s. A member 
of the Carlton, whose residence commands the junction of 
Edgware-road and the line to Oxford-street, has led an 
onslaught against the ways of Outram, and Parlia- 
ment has followed in his wake. The provisional orders 
the Board of ‘Trade are being upset, bills are 
heing rejected, and tramways are told to keep their 
distance. There is great rejoicing among the directors, 
shareholders, officials, and servants of the London General 
Omuibus Company, Limited. Demos hangs his head and 
thinks dolefully of the inevitable “’bus.” But there is 
hope even yet. In saying this, we don’t mean merely that 
there is Mr. A. J. B. Beresford Hope, of Arklow House— 
Pandora’s box has something in store for Demos. The 
other day the unfortunate Demos entered an ordinary 
omnibus, and to his infinite surprise it neither roared nor 
rattled, Lt seemed floating on acloud. The silence was 
almost oppressive. He could positively hear himself speak, 
and the clatter of the horses’ hoofs lnoke on his ear with 
an ulimost painful distinctness. While wondering at this 
strince phenomenon, he was startled out of his self-pos- 
session by on astounding erash, and a sensation as if an 
earthquake had suddenly laid hold of the omnibus. He was 
ready torush past the conductor, when the mystery was ex- 
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lained. He had been riding on Valde Travers asphalte, and 
had suddenly reverted to granite blocks. “ All is not 
lost,” thought Demos. Let asphalte be laid in the streets 
of London—such asphalte as more than one company can 
now produce, and possibly the need for tramways will 
either disappear or become very much modified. But the 
road Proven «we must be improved. The dead pull at 
starting must be superseded by the contrivance which 
gives the car the benefit of a start without a jerk. There 
must be a brake, so that the vehicle can be pulled up on 
the asphalte in something less then the eighth of a mile. 
The vehicle must be enlarged, and the passengers made 
comfortable. If the omnibus companies will agitate for 
asphalte, and will improve their vehicles, Demos will be 
less anxious for tramways. It is possible that tramways 


mand for them will be very much lessened if the public 
are allowed the benefit of asphalte in conjunction with 
proper vehicles. The street locomotion of London needs 
reform, and in some shape or other it must come. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





Srr,—I must request your permission to correct a blunder of 
your printer in your impression of last week (June 23), which, 
while uncorrected, may leave me liable to the charge, as unplea- 
sant as it would be untrue, of “ garbling” a printed document. 

At page 424 of the above-named impression, under the head of 
“Useless Injury to one of the Great 36in, Mortars at Woolwich,” 
the account of that singular transaction, as given verbatim from 
the ‘Proceedings of the Royal Artillery Institution, Woolwich,” 
ends at the line ‘‘and at the same time applying a lifting force to 
the rear of the mass.” 

What follows are my own remarks, and should have been 
printed, after leaving a space, in different type, as the last five 
ines of those remarks actually are printed. ‘Those remarks, how- 
ever, so far as they have been printed in the same small type, and 
without the slightest separation, are now made to appear part and 
parcel of the extract from the “* Proceedings of the Royal Artillery 
Institution,” and no ordinary reader would gather that they are 
not so, though inconsistent with the passages preceding. 

As there are also no less than four printer’s errors in the few 
lines thus misprinted, I must beg the favour of your now re- 
printing correctly the whole of this paragraph of my remarks, 
which should be as follows :— 

“The great feature of novelty in this operation is said to be 
that great mechanical work was accomplished by gun-cotton 
ignited by detonation. I beg to deny that there was any novelty 
whatever in this. Such facts were all old and stale; they had 
been proved, and more than once, upon a vastly larger, if not more 
wasteful scale, and in Mr. Abel’s presence, at Chatham and else- 
where. It seems to me that the great feature of the operation is 
its thorough ill success ; twelve blasting shots fired to try and 
destroy a few cubic feet of rotten elm, and yet the work not 
done. The economy seems overrated too, for it is first stated that 
‘the operation was carried out at a cost of 12s. 10d.,’ but that, in 
the end, turns out to be only the cost of the gun-cotton. The 
boring of the auger holes alone must have cost five times as much, 
to say nothing of all other incidentals up to the last of the 
explosions.” 

I trust, Sir, you will admit that I am justified in requesting the 
formal correction of the above mistakes in your impression 
of the 25rd inst, Ropert MALLET, 





THE INVENTOR OF THE STEAM HAMMER, 

S1r,—I have seen in your impression of the 23rd inst. a report 
of the evidence of M. Schneider, of the Creusot Ironworks, 
France, before the Committee on the Patent Laws, in which he 
gives his story of the invention of the steam hammer. This as 
narrated by him is so incorrect, and, in fact, such an entire inver- 
sion of the truth, so far as I am concerned, that I trust you will 
permit me to place a few facts and dates hefore your readers, as 
the most effectual and simple mode of dealing with the statements 
he has made, which, if lett uncorrected, might to those who are 
not sufficiently well-informed of my position with respect to this 
invention be prejudicial to me. 

A complete narrative of the invention of the steam hammer, so 
far as I am concerned in it, has already appeared in so many pub- 
lications that it is unnecessary to go over the subject from first 
to last on this occasion. For the present purpose it may be 
sufficient to state that it was on the 23rd November, 1838, that 
the first conception of my steam hammer occurred to me, and on 
account of the simplicity which characterises this important in- 
vention, my first design of it was made out within an hour after; 
and that with all its distinctive main features, as well as more 
essential mechanical details, which during the thirty-two years that 
have elapsed since, and among the thousands of steam hammers 
that are the direct offspring of this original design which are doing 
good seivice to the world, these distinctive features and mecha- 
nical details remain unchanged. 

M. Schneider speaks of his visiting my works near Manchester in 
company with his engineer M. Burdon (about the year 1840, as I 
am at present led to believe), and on that occasion‘discussing with 
me some notions he then had of a steam hammer, and of com- 
paring them with the designs for my steam hammer which were 
on that occasion shown to him. The fact is, I never saw, spoke 
to, or corresponded with M. Schneider in my life. The visit to 
my works to which he refers was made by him and his engineer 
while I was absent on a journey, and the designs for my steam 
hammer were, as an act of civility, shown to him by my financial 
partner, Mr, Gaskell, who gave him, it would appear, the fullest 
opportunity to study them, as was often previously done in the 
case of visits to my works from intelligent strangers. 

In 1842 I made my first visit to France, having been commis- 
sioned by the French Minister of Marine to inspect and report on 
the mechanical department of the royal dockyards of that country. 

It was while on that journey, and in entire ignorance at that 
time that M. Schneider had visited my works, I called in pass- 
ing from the South of France to Paris at the Creusot Works. M. 
Schneider happened to be absent, but I was informed that his en- 
omg M. Burdon, was there. I accordingly introduced myself to 

im. 

On observing a fine specimen of forgework lying in the yard, I 
remarked the excellence of its execution to M. Burdon, whereupon 
he in the most frank and ready manner said, ‘‘That forging was 
executed by your steam hammer ;” and on asking him how he got 
to know of my steam hammer, he told me with equal frankness 
the circumstance of his visit to my works during my absence, and 
of the civility he met with from my partner, Mr. Gaskell, who had 
laid before him the designs of my steam hammer, and that on his 
geturn to Creusot he had set to work and mad» one. He then 
took me to the forge-shop, and there stood ny own thumping 
child before me, with all the distinctive features of the parent 
indelibly stamped on it, 

M. Burdon remarked that the only part that had given them 
any trouble was the frequent breaking of the connection between 
the piston-rod and the hammer block; whereupon I took out my 
note-book, and then and there sketched for his service my elastic 
junction between the parts in question, as the means I had from 


r | to its nature. 
will ultimately triumph over all opposition : but the de- | 


sketched for his service my now well-known mode of fixing on the 
hammer-face and anvil-face, by means of a dovetail and side 
wedge; for which practical information he cordially thanked me. 
No doubt the sketch in my note-book to which M. Schneider so 
particularly refers in his evidence, as made by me at Creusot, is 
that which I made for the service and information of M. Burdon, 
as above referred to. I made no other sketch, as the steam 
hammer then before me was abundantly familiar to me in all 
respects as the child of my own brain. 

I may state, in conclusion, that so earnest was I to spread the 
knowledge of this important invention among intelligent me- 
chanics and ironmasters, that between the date of my first design 
in 1838, and my first visit to France in 1842, I had sent out draw- 
ings of my steam hammer to many such correspondents in Eng- 
land, France, Russia, and America, 

After this statement of facts, I trust I may leave the evidence 
given by M. Schneider to be judged of by your readers according 
JAMES NASMYTH. 
Penshurst, Kent, June 28th, 1871. 





Sir,—In your report of the evidence given by M. Schneider, 
formerly President of the Corps Legislatif, and proprietor of the 
Creusot W orks, before the Committee of the House of Commons 
on the Patent Laws, you publish some statements which, if left 
uncontradicted or unexplained, must detract not only from the 
merit as an inventor, but from the character also as a man of 
probity, of Mr, James Nasmyth. 

Mr. Schneider denies to Mr. Nasmyth the credit of being the 
inventor of the steam hammer, and declares that the problem of 
applying steam to the working of a drop-hammer was first prac- 
tically solved at his own works in France. He says, farther, that 
Mr. Nasmyth saw the hammer at work there, and pencilled a 
sketch of the arrangement in his pocket-book, after which he pa- 
tented it in England, He admits that prior to this he had dis- 
eussed the project with Mr. Nasmyth, who then produced from 
his portfolio a design of a steam hammer; but this he dismisses 
as a fact of no weight in judging of the question of originality. 

In the report of the evidence no dates are given, but 1 trust 
that when the evidence is published in extenso some dates will be 
found to have been given. Meanwhile, permit me to,say that Mr. 
Nasmyth took out several patents in England for this invention. 
The first bears date June %th, 1842, and under this patent he 
claims several arrangements of apparatus ‘‘ whereby the elastic 
force of steam is made directly applicable to raise the hammer or 
striking block for forging, stamping, &c.” 

His second patent was dated July 24th, 1843, and under this 
patent he claimed, among other matters, giving additional energy 
to the descent of the ram by the elasticity of compressed steam 
or air superadded to the force of gravity. 

A third patent he took out in conjunction with his partner, Mr. 
Gaskell, dated February 23rd, 1848, for stil] ee 
Now, if the inspection of M. Schneider’s hammer by Mr. Nasmyth 
was intermediate of these dates, the conclusion he has drawn must 
necessarily be false, and that all his statements in respect of this 
matter are not correct I am ina position to prove. Thus, for 
example, in reply to a question, M. Schneider says that Mr. 
Nasmyth did not patent the steam hammer in France. I find by 
reference to my books that he was charged for a French patent, 
and in the Catalogue des Brevéts d’Invention, I find that a 
patent for ten years (delivered on the 21st of October, 1843) was 
granted to Holbrook Gaskell, of Patricoft, near Manchester, for 
** Des perfectionnements apportés aux marteaux & vapeur et & action 
directe.” I should remark that it was usual at this period to take 
French patents for imported inventions in some other name than 
that of the English patentee, and in pursuance of this practice the 
"wesoond of, and subsequently the co-inventor with, Mr. Nasmyth, 

ecame the patentee in France of the original invention. 

With respect to another statement of M. Schneider, namely, 
that Mr. Nasmyth took out a patent for the steam hammer in 
Germany and Russia, I may state that after a careful examination 
I fail to find any record whatever of such transactions. I trust 
you will find room for these remarks. A, V. NEWTON. 

66, Chancery-lane, June 27th, 1871. 

|The French patent of M. Schneider bears date the 19th April, 
1842.—Ep. E.] 





NOUSE OF COMMONS COMMITTEE ON PATENT LAW, 

Sir,—In the very accurate report given in THE ENGINEER of 
June 16th ef my evidence when examined before the Patent Law 
Committee, there is a statement referring to the examination of 
complete specifications which I should wish to explain. One of 
the chief defects in the present system consists, in my opinion, 
in the filing of a complete specification aftcr the patent is granted, 
without any official precaution being taken to insure that the 
description of the invention given in it is sufficiently clear and 
precise. The insertion of the usual penalty clause, making the 
patent void if the complete specification is legally insufficient, 
operates in my judgment in the majority of cases as a delusion 
and a snare, because neither patentee, patent agent, solicitor, nor 
counsel can with certainty say whether a specification is legally 
sufficient or not until it has undergone judicial scrutiny in a 
court of law. The scrutiny of the judges sitting in banco when 
a patent is brought into court is very often severely critical, and 
the result of an official examination under such circumstances 
cannot well be predicated. That scrutiny is in fact the only 
official examination which that important document, the com- 
plete specification, now receives, although provision is made in the 
existing law for examining officially the less important provisional 
specification. Now, both on behalf of the patentee —to insure 
that his description of his invention is pronounced at the outset 
to be legally sufficient by a competent official Faye Ty on 
behalf of the public, to insure as far as may be possible that a 
patentee shall not so describe and claim his invention as to make 
it doubtful [to what it applies and what it comprises, I have ad- 
vocated most strenuously that every complete specification should 
be officially examined and approved before a patent be granted 
for the invention it professes to describe. In my evidence, as 
reported, it would appear that I advocated that this examination 
should take place in open court ; I did not mean that it should 
be done in every case, but only in those contested cases where an 
ae to the grant of a patent takes places, which I think 
should be heard and decided in open court, If some examining 
official or officials be appointed whose experience, knowledge, and 
position will give them great prestige, as recommended by Mr. 
Grove, proper rules no doubt would be laid down providing for 
the official examination being made in the great majority of cases 
ex parte, at a small expense, and to the very great advantage of the 
patentee. In exceptional cases, where the grant is contested, no 
doubt increased expenses must be incurred ; but I doubt if that 
would be a disadvantage to a patentee, as he would at an carly 
stage be able to estimate the value of his patent and prove his 
claims when advisable, so as to leave him what might be con- 
sidered a sound patented property, for it would have passed the 
ordeal of a contested official examination, and so possess a prima 
facie stamp of validity. If proper rules be framed providing for 
the mode of procedure, and for the costs.of unnecessary or wanton 
opposition, I do not think that there would be any increase in the 
number of contested oppositions as compared with the present 
system. Both sides would know the facts respectively relied on, 
the specifications being made open d ts, the op t 
being compelled to state on what special grounds they oppose. 
But whatever might be the constitution of the examining tribunal, 
provided it be efficient, it would, I think, hardly be possible to 
overestimate the advantage it would be to a patcntee to make 
sure that, apart from any aid he may receive from his professional 
adviser, his complete specification, the title of his patented pro- 
perty, would be officially examined, and if passed be declared 








the first designed to meet and overcome a source of trouble that I 
had anticipated, and so effectually removed; at the same time I 


prima facie sufficient. The cost of such an examination would 
be almost nominal, but it would enable a patentee to do what he 
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can hardly ever do now—know when he may take his patent into 

court with a confident expectation that his title deeds will bear 

the scrutiny of judicial examination, and in that respect he need 

not fear for the validity of his patent. 
*Temple, June 23rd, 1871, 


WARMING RAILWAY CARRIAGES, 


T. ASTON. 





Srr,—In a para in THE ENGINEER of the 16th inst., page 
416, headed ‘* Warming Railway Carriages,” I was surprised to see 
that in March last a had been made on the Kaiser Ferdinand 


Railway, Vienna, with an apparatus for heating by steam railway 
carriages, and from the description given I claim to be the inventor 
and patentee of the apparatus. I have secured patents in England, 
France, Prussia, Belgium, Russia, Austria, Bavaria, and the 
United States of America. 

I am not astonished to see that the e 
i rica it is in practi 


mn. 
Bradford, 27th June, 1871. 


riments were a complete 
work, and giving great 
JOSEPH SHACKLETON. 
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Grants and Dates of Provisional Protection for Six Months. 


425, ANDREW Wy_ev, Barker-street, Aston Manor, Warwickshire, “‘ Im- 
provements in breech-loading fire-arms.”— 17th February, 1871. 

1012. Jouw McNicot, Glasgow, Lanarkshire, N.B., “Improvements in 
the preparation of fibrous materials for paper pulp, and in new or 
in ed uses for the latter, and apparatus connected therewith.”— 
17th April, 1871. 

1085. James Hunter, Coltness Ironworks, Lanarkshire, N.B., “‘ Improve- 
ments in blast furnaces.”—24th April, 1871. 

1121. Perer Ropinson, Witt1am Ropinson, and CHARLES SKINNER, 
Warrington, “Improvements in the manufacture of moulded or 
pressed solid glass frames for plateaux mirrors and pictures.”—27th 
April, 1871. 

1147. Bensamin Tanner, New Brighton, Cheshire, “Improvements in 
the manufacture of superphosphate of lime.”—28th April, 1871. 

1193. Hewry Birp, The Vineyard, Uxbridge, Middlesex, *‘ Improvements 
in constructing concrete buildings.”—3rd May, 1871. 

1205. Henry Fisner, Wolverhampton, Staffordshire, ‘‘ Certain improve- 
ments in portable or stationary warbrobes.”—4th May, 1871. 

1246. Joun i omsenauees Fewt, Spark Bridge, near Ulverstone, Lanca- 
shire, ‘“‘ Improvements in narrow-gauge railways, and in arrangements 
for working the same.”—9th May, 1871. 

1269. Junius Frans Fanutman, Stockhelm, “Improved system of dis- 
infecting foecal matter, and apparatus employed therein.”—11th May, 


1871. 

1310. Wittiam Samvuet Laycock, Portobello-place, Sheffield, ‘‘ Improve- 
ments for pressing oil from linseed and other seeds.”—15th May, 1871. 
1341. Jostan Grorce JenninGs, Palace-road, Lambeth, Surrey, ‘‘ Improve- 

ments in the construction of receptacles for waste waters.”—18th May, 


1871. 

1363. Witut1am Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in the hulls of vessels.”— A communication from Edward 
Magruder Strange, New York, U.8.—19th May, 1871. 

1371. Joun McKay, Park-road, Newcastle-on-Tyne, and Wituiam Mac- 
cEroroe, Castle court, Birchin-lane, London, ‘‘ Improvements in punch- 
ing and riveting machinery, and in apparatus connected therewith.” 
—22nd May, 1871. 

1395. Tuomas Fietcner Cuarre, Bolton, Lancashire, “ Improvement 
in valves for regulating the flow of steam, fluids, and gases.” 

399. Georce Hasectine, Southampton-buildings, London, “ Improve- 
ments in carpet linings or pads, and in machinery for manufacturing 
the same.”— A communication from John Robinson Harrington, 
Brooklyn, New York, U.8.—24th May, 1871. 

1406. Ricuarp Dawiixos, Great Winchester-street, London, “ An im- 
proved process of decolorising syrups, juices, liquors, oils, and other 
liquids, also gases, by the use of carbonised iron ore or carbonate of 
iron.”—A communication from John Brough and Walter H. Gilson, 
New York, U.8S.—25th May, 1871. 

1416. Bensamin Epwarp Keiwa New tanps, Chariton, Kent, “‘ Improve- 
ments in the production of alum from natural phosphates of alumina.” 
—26th May, 1871. 

1419. AnruHur Nasu, Royston, Hertfordshire, ‘ Improvements in loop 
fasteners for securing ties, handkerchiefs, and bands.”—27th May, 
1871. 

1429, SAmuet Henry Musorave, Camden-road, Camden Town, “An 
improved method of delivering fluids from glass, metal, wooden tubes 
or Potties by capillary attraction.”—29th May, 1871. 

1447. Stas Nicnow.s, Bristol, Somersetshire, ‘‘ An improved watering 
cart or liquid manure distributor.”—31st May, 1871. 

1457. Hon. James Terence Firzmavunice, Porthpean, Charlestown, Corn- 

I ts in adjustable tables for the use of invalids and 





1459. Witt1am Craps, Manchester, ‘‘ Improvements in the manufacture 
of hat plush.” 

1461. Wrii1am Cray, Birkenhead, Cheshire, ‘“‘ Improvements in the con- 
struction of gas furnaces.”—1st June, 1871. 

1469. Apotpnus Vipeky, Islington, London, “‘ Improvements in sepa- 
rating excrement from urine and water, and in apparatus connected 
therewith.”—A communication from Hyppolite Mayrargues, Venice, 


1473. Gowan Octavius Hayes, Eaton Villa, Belvidere, Kent, “‘ Improve- 
ments in the construction of boats for picnic and pleasure parties, 
yw in the arrangement of the furniture and fittings appertaining 

ereto. 

1475. Bensamin Tompson, Islington, London, “‘ Improvements in fold- 
ing perambulators.”—2nd June, 1871. 

1477. Freperick Ropert Jones, jun., and ANDREW Bett, Huddersfield, 
Yorkshire, “A new or improved means of obtaining or producing 
mechanical motion, applicable to reaping machines, looms fur weaving, 
riddling, winnowing, and other purposes where reciprocal motion is 


1479" Epwix Cuapwick, East Sheen, Surrey, “Improvements in the 
construction of walls, floors, and other parts of buildings and other 
structures.”—3rd June, 1871. 

1491. WituiaM Ropert Lake, Southampton-buildings, London, ‘ Im- 
pr ts in har i and other musical reed instruments.” —A 

communication from George W. Scribner, Chatham, Canada. 

1493. Jonw Srepnens, Duke-street, Grosvenor-square, London, “ Im- 
roved means of and apparatus for ventilating hospitals and other 
uildings and places, and for driving machinery in general.” 

1496. Richarp WINDER, a, Kent, and Txomas Woop, 

Crocken Hill, Eynsford, Kent, ‘‘The improvement of skifes or frames 
of ploughs driven by any power, especially steam power.”—5th June, 





1499. Josern Marie ANGELLET, Rue de Reuilly, Paris, France, “‘ Im- 
proved means of and apparatus for burning oils and other substances 
used as liquid fuel.” 


Invention Protected for Six Months on the Deposits of 
Complete Specification. 

1563. Wittram Epcar Simonps, Hartford, Connecticut, U.S., ‘ An im- 
proved governor for controlling the speed of steam engines and water 
wheels.”—A communication from Horatio Bulkley, Hartford, Connec- 
ticut, U.8.—13th June, 1871. 








Patents on which the Stamp Duty of £50 has been Paid. 

1983. Epwarp Rermnoitp Kavusaca, King William-street, West Strand, 
London, “ Ro engines.” —19th June, 1568. 

2048. Rev. Henry Hicnron, Sussex-square, Brighton, Sussex, “ Artificial 
stone or slate.”—25th June, 1868. 

£008. Epwarp Tuomas Hvuanes, Chancery-lane, London, “ Polishing 
neeHes.”—2Z2nd June, 1868. 

2009. Eowarp Thomas Hocues, Chancery-lane, London, “ Metallic cart- 
ridges.” —22nd June, 1868. 

2140. ALEXANDER Me.vitie CLark, Chancery-lane, London, ‘‘ Fastenings 
for boots, &e.”—4th July, 1868. 

218%. ALEXANDER MELVILLE CLARK, Chancery-lune, London, 
for weaving.”—9th July, 1868. 

2025. Cuanies Tomas Buroess, Brentwood, Essex, 
mowing machines.” —23rd June, 1868. 

2047. Joun Goopsern Garekarp, Harlow, Essex, ‘‘ Rick cloths.”—25th 
Jane. 1868. 

2061. Luxe Tuomas, Leadenhall-street, ‘‘ Distilling pure water from salt 
water, &c."—26th June, 1868. 

2033. ‘luomas Restett, Birmingham, “Sporting guns, &c.”—24th June, 
1868 

2000. FReDertc Hace Homes, Gravesend, Kent, ‘‘ Electro-magnetic and 
magieto-electric machines.” —26th June, 1868. 


Patents on Which thé Stamp Duty of £100 has been Paia. 
1548. Witttam JonN Poorstey, Christe , Motitnottthshire, ‘ Obtain- 
ing out oe aA from the refuse pickle used in tifi-plate works, &c.” 


* Looms 


“Reaping and 


1541. Henry Pautiips, Oldham, Lancashire, ‘‘Gearing of railway hoists 
worked by turbines, &c.”— 21st June, 1864. 


&o.”—23rd June, 1864. 
1656. Samuet Fox, Deepear, near Sheffield, “‘ Treating slags o: cinders 
in order to obtain or produce cast steel therefrom.”—2nd July, 1864. 


Notices of Intention to Proceed with Patents. 
363. Anranam Jaqcer,' Halifax, ‘ Combing and slivering silk, &e.”—14th 
February, 1871, 
387. Henry Epwarp Mines, Cheltenham, and Parti Cnaries Evans, 
Brimscombe, ‘‘ Improving and supporting combustion.”—15th February, 
71, 


397. James Henperson, Leith, N.B., “‘ Chain pulleys.” 

403. James Reiiy, Barrack-street, Hulme, “ Mahogany and other wood 
chairs.” 

406. James Taytor, Rochdale, ‘“ Doffing and replacing bobbins of 
throstles, &c.”—16th February, 1871. 

412. Wiit1am = Tarrers, Patmore-street, New-road, Battersea, Surrey, 
“ Registering or indicating apparatus.” 

413. Georce Mevce Hammer, St. Martin’s-lane, Charing Cross, London, 
“School furniture.” 

425. ANDREw Wy ev, Barker-street, Aston Manor, ‘‘ Breech-loading fire- 
arms.”—17th February, 1871. 

433. Joxcen Danret Larsen, The Avenue, Blackheath, “ Fastenings for 
rails and sleepers of railways and tramways.” 

436. Henry Cannewt, Clyde Cottage, Paradise-hill, Woolwich, ‘‘ Boilers 
used for the circulation of hot water for heating purposes.” 

440. Cuartes Freperick Co.iom, Calstock, “Cleaning, dressing, or 
separating metals or metallic ores from other substances.” — 18th 
February, 1871. 

444. Epwarp Brasier, New Cross, Surrey, “ Rubbing or scouring surface 
and machine for hulling or decorticating, cleaning, and polishing grain 
or seed, &c.” 

448. Taomas West, Ludgate-hill, London, “‘ Covers for dishes and other 
like receptacles,” 

450. Jutius Jerrreys, St. Aubyn's-road, Upper Norwood, “Sun blinds.” 
21st February, 1871. 

456. AnnoLD Bupenpera, Manchester, ‘‘ Steam engine indicators.”—A 
communication from Bernhard August Schaeffer and Christian Friedrich 
Budenberg. 

461. Bensamin Stater, Wellington Foundry, Charles-street, City-road, 
London, “ Regulating the turning of gas, water, or other cocks, &c.” 
468. Martin Macpermorr and Arruour Davip Wiitiams, Pudding-lane, 

London, “ Boring rock, &c.” 

470. Tuomas James Smirn, Fleet-street, London, ‘ Chlorine.”—A com- 
munication from Cyprien Marie Tessi¢é du Motay.—22nd February, 1871. 

490. Joun Lowrutan, Lowther-strect, Carlisle, ‘‘ Water flushing appa- 
ratus.” 

491. Tuomas James Swirn, Fleet-street, London, “Nitrification of 
ammonia.”—A communication from Cyprien Marie Tessié du Motay. 
495. Anravcr Barractoven, Boys Mills, Halifax, ‘*‘ Dewing, damping, 

stiffening, &c.”—24th February, 1871. 

501. Grorce Gore, Whitnash, “Guiding, breaking, and guarding the 
wheels of tramway cars, &c.” 

507. Joun More Dovctas, Fenchurch-street, London,“ Oils, tallow, s 

"25th February, 1871. 

“HARD Fenneccy, Wellington-chambers, landon Bridge, London, 
** Preserving animal substances for use as food.”—27th February, 1871. 
234. SamurL WiLson, Manchester, “ Braces or suspenders, belts, straps, 

&e,”—28th February, 1871. 

549. Wittiam Rorert Lake, Southampton-buildings, London, “ Regu 
lating the pressure of steam in drying cylinders, &c.”—A communi 
cation from Benaiah Fitts.—lst March, 1871. 

620. dames Starn.ey, Coventry, “ Sewing machines,.”—8h March, 1871. 

633. Joun Henry Jounson, Lincoln’s-inn-ficlds, London, “ Kotainiw:, 
adjusting, and sewing umbrellas and purasols.”—A communication 
from William Appleton Drown, jun.—9th Marek, 1871. 

732. Josian Apams, Birmingham, “Crimping, yoffering, or futing 
sth March, 1871. 

780. Wittram Winstantey, Liverpool, “Engines and boilers.”—22ad 
March, 1871. 

89°. ArTHUR Mitsom Bircnat, Preston, ‘‘ Low-water apparatus to act 
on the safety valves of steam boilers.”—5th April, 1871. 

1005. WittiaM Mackinper, More Hall, Branston, “ Wheels.”—1 
1871. 

1058. WiittaM Ropert Lake, Southampton-buildings, London, ‘ Sewii 
machines, chiefly designed for cmbrvidering and stitching button- 
holes.”—A communication from C. W. M. Stuith.—2let April, IS71. 


” 


ap, 


Wh April, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
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*,* Specifications will be forwarded by post from the Patent-gffice on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Post-oltice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-vllice, South- 
ampton-buildings, Chancery-lane, London. 








THE NEw WorKS OF THE MeTRoPpoLITAN District CoMPANY. 
For some time past it has been known that the agreement under 
which the Metropolitan Railway Company works the trafiic upon 
the Metropolitan District line as well as its own was to cease and 
determine from to-morrow, July Ist. This circumstance has 
operated as a powerful stimulant upon the District Company to be 
fully prepared for the altered circumstances. The preparation 
included the provision of an adequate supply of rolling stock, and 
the completion of certain works in progress. The rolling stock 
has been delivered to the company from several eminent firms, 
with whom contracts were entered into. The works that had to 
be completed include three important items: (1) The extension 
of the line from Blackfriars to the Mansion House station, con- 
cerning which we gave particulars in last week’s number. We 
are informed that although a considerable amount of work re- 
mains to be done, the extension and the newstation will be for- 
mally opened townorrow, and opened for public traffic on Monday. 
That engineers, contractors, and workmen should have accom- 
plished so much as they have done in the course of the last week 
is wonderful—that they could have done more is simply impos- 
sible. (2) The station at South Kensington has been increased to 
nearly three times its original size, and that important work is 
also practically plet This addition to the station accom- 
modation has been an arduous task, accomplished in an almost 
incredibly short space of time. Although Mr. Fowler designed 
the station at first with a view to extension if needed, the work 
has been of a heavy nature. Concrete of blue lias takes a con- 
siderable time to reach its ultimate maximum degree of hardness, 
but when that is attained it is scarcely more tractable than gra- 
nite in the quarry. Along and very massive wall of brickwork 
and concrete had to be taken down upon which the pick was 
inoperative, and gunpowder and steel chisels had to be resorted 
to to reduce it to manageable pieces. This wasdone by persever- 
ing labour, and the other work of the extension, which is of the 
same class as is to be seen at the other stations on the line, was 
duly completed, and the station is now ready for traffic. South 
Kensington will henceforth be a principal station on the District 
system. It is on the route of the District line to West Brompton, 
and by its junctions with the West London line, destined, pro- 
bably, to receive a large addition to its own local traflic from the 
London and North-Western systems. (3) The South junction of 
the District line with West Brompton and the West London line 








has been open since 1869, but the North Junction, from High- 
street, Kensington to Addison-road station, has not been ready 
for opening until now. The line has been completed in time to be 
| recorded as opened on the 1st of July, 1871, which should bea red 
letter day in the calendar of the Metropolitan District Company. 
We hear that a large number of noble, distinguished, and public 
personages have aceepted the invitation of the Earl of Devon and 
the board of directors to be present at the operitig of the lite to 
' the Mansion Howse, which will take place tu-tiorrow at uuet, 





| 


at the office of the Commissioners of Patents, within fourteen days of its | 








ABSTRACTS OF SPECIFICATIONS. 


1569, James Hout, Oldham, Lancashire, “Opening and cleaning cotton, The following descriptions are made from Abstracts prepared expresaly for 


Tue ENGINEER, at the ofjice of her Majesty's Commissioners af Patents. 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 
3206. J. Howarp aud E. T. Rovsrierp, Bedford, “ Boiler joints.”—Dated 
6th December, 1870. 

The object is to render available the elasticity of india-rubber and its 
compounds for making steam and water-tight joints in bigh pressure 
boilers. The invention consists in clothing elastic packing rings and 
washers with metal. 
$244. J. Cooxer, Darlington, 11th 

December, 1870. 

This relates to applying engine and other power to duplicate machines 
connected by a side rod. The steam engine or other central crank pin is 
applied to, or near to, the middle of the side rod, or to an intermediate part 
of the same, eare being taken thatin the case of a steam engine the 
centre lines of the duplicate machines and of the steam engine coincide, 
—Not proceeded with, 
$249. J. Hosxine and J. Morrison, Gateshead, “ Steam boiler 

12th December, 1870. 

This consists in the use of corrugated instead of flat rolled plates in the 
construction of boilers, especially in the construction of their cylindrical 
tubes and flues. 


“ Applying engine powe Dated 


” 


Dated 





Class 2.- TRANSPORT. 
Including Railways and Plant, Read-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 
3203. H. A. Dini, Stoke-wpon-T rent, “ Railway signaliicg.” 
December, 1S70. 
The inventor places at certain distances on the line of railway 


Dated 6th 


a series 


of voltaic batterie In connection with the batteries are conducting 
wires, jcontact breakers, and detonating or other signals. The in- 
ventor fixes near the line of railway a voltaic battery (No. 1), and at a 


distance of one mile and a quarter in advance of the battery he fixes 
another battery (No. 2), and so on through the whole length of the line 
The battery No. 1 is, by means of the earth and conducting wires, so 
connected with the battery No. 2 that when the electric current of the 
battery No. 1 is completed it acts upon a needle or magnet at battery 
No. 2, and thereby closes an interruption of the circuit of the battery 
No. 2. The current from No. 2 battery proceeds back past battery No. 1, 
and is connected with a detonating or other signal, the distance between 
the signal and the battery No. 1 being greater than the length of the 
longest railway train. The circuit of battery No. 2 has a second interrup 
tion near to the signal. By the flange of one of the wheels of a passing 
train or other part of the train acting on a contact breaker, an interrup 
tion of the circuit of battery No. 1 is closed, and the circuit of battery 
No, 2 is closed excepting the interruption near the signal. This state of 
things remains until the train which has passed battery No. 1 reaches 
the battery No. 2, and, if before train No. 1 reaches battery No. 2 a second 
train reaches the signal at the rear of battery Nu. 1 the second train acting 
on a contact breaker closes the interruption near the signal, when the 
cireuit of battery No. 2 being complete the detonating or other signal 
at the rear of battery No. 1 is acted upon and informs the driver of No. 2 
train that No. 1 train his not yet passed battery No. 2 
204. R. Bonp and T. N. Cuantes, Tredegar, * Railway 
6th December, 1870. 

This consists in substituting for the two immovable jaws forming the 
ordinary chair’and the key used therewith, a keyless chair formed 
with one immovable jaw and one movable jaw, which latter is secured to 
the bed of the chair for the purpose of securely holding the rail in its 
proper position or any modification or variation thereof. 

2205. W. N. Horcninxson, Wellesbourne, ** Attaching top plates to rail 
Dated oth December, 1870. 

The inventor attaches plates of steel or other metal on the upper part 
of existing or future lines of railway, whether much or little injured by 
wear. Each plate is the length of a rail and, say, about half an inch thick 
It is a little wider than the rail and has thin lips or rims springing from 
Loth the edges of one side of the plate. The lips are, fay, an inch and a- 
half deep and stand nearly at right angles to the plate but with a curve 
inwards. The curved lips embrace the upper part of the ordinary double 
! rail. When the plate is in position the curved lips keep it in position 
by their grasp of the rail. To enable the plates te be placed on the rail 
the lower parts of the lip are temporarily forced sufliciently apart by 
clamps which are withdrawn when the plate is on the rail or by other 
cans, 

J. Turner, Coventry, “Crank action for relocipedes."—Dated 6th 
December, 1870. 

The inventor makes the crank pin which carries the treadle adjustable 
om the crank arm by the pressure of the foot applied when the crank has 
reached its dead points. The inventor employs a hollow crank pin to 
carry the treadle, and this pin is formed with a socket to receive the crank 
irm on which it is intended to slide. In the crank pin he puts a sping 
bolt, and to receive this bolt he forms two bolt holes in the crank arm, at 
such distances apart as will correspond to the difference of throw in- 
tended to be given te the crank. The inventor also provides on the crank 
im stops which arrest the sliding motion of the socket at such points as 
will bring the bolt into coincidence with the bolt holes, and thus insure 
the locking of the crank pin. In order to withdraw ‘the bolt the 
inventor slots the crank pin and also the spring bolt to receive a double 
inclined key, which when moved in the direction of its length forces 
back the bolt and permits of the socket sliding up or down the crank 
wm as the case may be. This key is furnished with a roughened head at 
each extremity, by striking which with the foot when the key is in or 
near a vertical position, not only will the bolt be withdrawn but the 
socket with its pin will be forced up or down the crank arm. So soon 
as the spring bolt comes into line with a bolt hole of the crank arm it will 
enter it, and thus secure the crank pin thereto in the desired position 
—Not proceeded with, 

S211. W. Cuamperuin, Brighton, “ Railway signals.” 
1870. 

A number of fog signals is contained in a box or hopper, and the wire 
or cord from a distance acts on an instrument which pushes the bottom 
signal out of the box or hopper on to the rail. When the wire or cord is 
released a weight previously raised moves the instrument with the fog 
signal forward and places the signal on the rail. When the wire or cord 
is pulled back it takes with it the instrument with the fog signal, and 
the fog signal is dropped into a receiver. In this way all the signals in 
the box or hopper are used. When they are expended, or nearly 
expended, an attendant replaces the unexploded signals in the box or 
hopper to be re-used. 

3217. F. J. Howarp, Kingston Vale, “ Horseshoes."—-Dated 7th December, 
1870. 

Ordinary bar iron is formed into the horseshoe shape, and upon being 
heated to the proper intensity a series of flat notches or indentations are 
struck or hammered on the face of the shoe, being afterwards properly 
filed and finished. A curved indentation is also made in the front part 
of the shoe. The nail-holes are made in the indentations. 

W. T. C. Prarr, Newport, “ Signalling oi 
December, 1870. 

This consists of rods and levers leading from the whistle or other 
sound-creating instrument on the engine or in connection with it within 
the hearing of the driver, and a wire or cord which is severed or other- 
wise acted upon by coming in contact with a blade or bar placed above 
the rails or in the space between them. The blade is thrown into posi- 
tion at a distance by an attendant or by a lever on the rod of the danger 
signal, and worked in conjunction therewith; weights aud springs may 
be employed in conjunction with the apparatus to answer its proper 
working. The severed wire or cord can be replaced by another in a few 
seconds and the apparatus put in working condition while the train is at 
a standstill.— Not proceeded with. 

3224. M. Becker, Vienna, “‘ Boilers.”—Dated 8th December, 1870 

This consists in making the top of the fire-box flat only in the middle 
for an extent equal to from one-cighth to three-quarters of its entire in- 
ternal width, and in bending it down on both sides with a radius of from 
seven-cighths to one-fourth of the half of the internal width of the fire 
box to form the flanks of the same. The flat top part is sustained or sup- 
ported by a suitable number of bars, or is united with the outer shell 
either by anchor bolts or by link joints, the bolts of which may have 
some play to allow for the expansion and contraction of the box. The 
box may be made of corrugated or of uncorrugated plates.—Not proceeded 
with. 
3230. E 

1870. 

This consists of three continuous lines of stone or metal sleepers with 
a substantial convex rail seated upon the two outer sleepets and resting 
on an iron extension of a rib which is placed at requisite distances along 
the line and receives the convex rail in a concavity forming part of the 
rib. The rib thus commenced from each rail falls towards the centre and 
is seated on the middle or third row of sleep®rs. The wheels are propor- 
tionately concave tv fit in the easiest way, the convex rail for consuming 
through the rib the greatest portion of tonnage and conveying the re- 
mainder relicve 1 of concussion to the centre of the embinkment.—Jot 
proceeded with. 
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B. Lockyer, Edinburgh, “‘ Permanent way.”— Dated Oth December, 
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8232. N. Acer and W. P. Pickerine, Pimlico, ‘ Railway signalling.”— 
Dated 9th December, 1870. 

One method of carrying the invention into effect ia to carry a rod or 
wire from a fixed station. This rod is in connection with levers, rods, or 
other appli at a dist therefrom, and these lead to other levers or 
rods which have a rising and falling motion imparted to them to bring an 
arm or one of the levers up into a vertical position so that a bar or other 
appliance on the engine carriage or break in connection with a gong or 
other sound-giving instrument shall be struck or sounded, and thus 
indicate that the line is obstructed. Rollers, wheels, and chains may be 
employed to assist the working of the apparatus as found necessary. 
= Musarave, “ Bolton, ‘* Railway signals.”—Dated 10th December, 

870. 

_ The inventor places an ordinary fog signal in the end of a lever which 
is jointed near the rail, and this lever can be lowered so es to place the 
Tog signal on the rail by means of «a handle, and a connecting wire or 
chain, or by any suitable arrangement of elbow levers and links, or 
otherwise. By this means, if it should be found desirable to stop a train, 
ole or more fog signals can be laid down at a considerable distance from 
the station or siding by merely moving a handle.—Not proceeded with. 
S248. J. Harris, Old Jewry, “ Hovseshoes.”—Dated 12th Deceinrber, 1870. 

‘This consists in making borseshoes of gutta-percha, india-rubber, or 
other analogous substance, instead of in iron as at present. The gutta- 
pereoa is pressed or run into moulds of suitable shape, and is 
hardened by any well known method to the required degrees uf hardness, 

Not proceeded with. 

3259. J. Kenyon, Bedford-square, London, “ Securing nuts and bolts.” — 
Dated 13th December, 1870. 

This consists of « left female threal being formed over the usual 
right thread of the bolt to be acted upon, and having also an extra 
nut made with «a left male thread, so that after the first nut is 
tightened up to the object it is intended to hold in position, the second 
nut with the left thread is then screwed close up to the first, and for 
the purpose of holding those two nuts in their fixed position the inventor 
makes two or more holes or indents on the face of the first nut; and on 
the opposite face of the second nut he arranges any number of indents 
or holes, so that when the two nuts are brought tightly together two of 
those indents shall exactly coincide. The inventor then inserts in the 
hole or indents so brought together a thin strip of iron, tin, or any other 
metal. By this means the two nuts acting in direct opposition to cach 
other caunot move.-—Not proceeded with. 





Class 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with 

Preparing, Manufacturing, Dyeing, Printing, and Dressing 

fabrics, de. 
2218. W. H. Mairtann, Thurloe-square, *‘Carpet lining material.”-—Dated 
Tth December, 1870. 

The inventor applies size to one side of the wadding in the ordinary 
manner, and while the size is still wet he lays upon it paper, preferably in 
the form of a continuous sheet, and he then submits the wadding with the 
paper thereon to pressure between rollers or otherwise. He next reverses 
the wadding, applies size to the opposite side, Jays paper on that side, and 
again submits the fabric to pressure. He thus obtains a fabric composed 
of wadding enclosed between two sheets of paper. The two sheets of 
Lae or either of them, may, if desired, be coated with liquid gutta- 
percha. 

3247. J. O. Riepy aud G. Cussons, jun., Stockport, “ Using jibres as 
feathers.” —Dated 12th December, 1870. 

This consists in the application of the vegetable fibre commonly known 
as ‘* barracuta,” or thistle down, to the purposes for which feathers or 
feather down have heretofore been used. The barracuta or thistle down 
filbves, after having been cleaned and opened by suitable machinery, may 
he used for filling bed quilts and for other purposes where warmth and 
lightness are required. 


Class 4.~AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
2734. A. C. Bamuett, Thirsk, “ Reaping and wmowing.”—Dated 17th 
October, 1870. 

This relates to reaping machines in which the corn is raked from the 
platform by self-acting rakes, which are mounted either on an inclined 
axis or are guided by a cam or cams: and, in order readily to regulate 
the speed at which the rakes are driven, the inventor forms either on the 
rake shaft or the bracket which carries the rakes two or more spur 
wheels in one, each being smaller than the other, necessitating a cor- 
responding inerease in the size of the pinion, which will cwuse an 
increased speed to be given to the rakes, there being as many separate 
=— as there are wheels, These pinions the inventor prefers to fit 

oosely on their spindle, and he drives them with a fast key. Another 
method will be to fit two spur wheels and pinions of varying size, only one 
pair being operated or in work at one time, but either pair may be con- 
nected or disconnected by a clutch movement, and this arrangement will 
give one variation of speed to the rakes. When the rakes are mounted 
on an inclined axis the inventor makes the dummies or fans hinged at 
their centres, and guides them by a cam, so that when passing over the 
platform they shall rise to a considerable height above it, so as not to 
interfere with the corn on it. 
3237. T. Reap, Malton, “‘ Reaping and mowing.”—Dated 9th December, 

1870. 

The inventor constructs the delivery platform of wood, having endless 
delivery bands running transversely thereon, and he raises and lowers it 
by means of a ratchet lever and wheel. The driving pulleys over which 
the endless delivery bands pass are mounted on a shaft driven by a pair 
of bevel wheels, and an endless chain passed round a stud wheel fixed to 
the small land wheel, or, by means uf spur gearing, the carrier pulleys at 
the other side of the platform are mounted, each in a sliding bracket, 
adjustable by means of a set screw, in order to tighten the bands when- 
ever they become slack. Instead of placing the small land wheel outside 
the parting board, as usual, the inventor places it inside, where it cannot 
run down the corn, and mounts it on a stud fixed in a toothed quadrant 
fitted into a slide in the parting board, and by means of a pinion wheel it 
can be raised and lowered at pleasure, and the quadrant secured in its 
place by a lock nut. Instead of letting the rear end of the dividing iron 
merely work between two wings, as ordinarily practised, the inventor 
— the same with a socket working on the point of the dividing 

noard, so that it can rise and fall as required, but cannot get out of its 
ag as hitherto frequently occurred when passing over rough ground. 

he inventor also uses a reel or sails for laying the crop towards the 
cutters, and he drives the same by means of toothed gearing, or by 
means of chains and stud wheels actuated by 9 pinion gearing into the 
internal wheel. The height of this reel can be altered at pleasure to suit 
irregular crops by means of a lever and quadrant, without the necessity 
for stopping the machine. The driving chain may be tightened when 
required by means of a sliding bracket, which carries the stud upon 
which the chain wheels are mounted. The reel is so arranged that it a | 
be readily removed when it is required to use a hand rake instead thereof. 
Clutches are also provided for throwing the machine out of gear when 
necessary. 

3238. J. Firercuer, Winterton, “ Grinding corn.”—Dated 9th Dece mber 

1870. 

This consists in the construction of metal grinding face-plates with 
holes of cast iron in which ribbed steel strips are bolted, so as to produce 
a hard grinding surface suitable for the above purpose. 

258. W. W. Gipson, Bennington, N.B., “Separating seeds.”—Dated 13th 
Deccnber, 1870. 

This consists of a series of frustra of cones superposed alternately in 
reverse positions, viz., the uppermost conic fiustrum over which the 
niiterials to be separated are discharged from a hopper or other recep- 
taucle having base or larger end lowermost, whilst the next succeeding 
frustrum is inverted. Anynumber of such frustra of cones are placed 
vertically one above the other, and asthe materials to be separated fall 
over the outer surface of the conic frustra whose bases are lowermost, and 
whilst falling from the edge of the bases of these conic frustra they are 
operated upon by exhausting action of a fan, pump, or other exhausting 
apparatus which draws the lighter portions away from the coarser and 
heavier. Thecoarser and heavier portions then pass down tbe inner side 
of the inverted conic frustrum, and are, therefore, conveyed towards its 
central part from which they are discharged over the upper surface of the 
next pair of conic frustra, when they are again operated upon by the ex- 
haustive action and still further separated. By employing a sufficient 
number of conic frustra, similar to those hereinbefore described, the 
separating action referred to may be carried to any desired extent. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c, 


2999. J. H. Spencer, Hammersmith, ‘‘ Water-closet deodoriser.”—Dated 16th 
wage a oan i ed apparatus for deodorising water-closets, and 
This relates to an improved 4 ‘or 01 water-c! an 
consists in a pcemchoer for deodorising fluid in a gauge for the fluid 
in asupply pipe, cock, or service tube to the water-closet and the usual 
apparatus. 
3216. T. A. BickiEy, Birmingham, “ Metallic clips for roofing.” —Dated 7th 
December, 1870. 
The inventor forms a continuous horizontal bar, secured to the rafters 








or framework of the roof in one length, having a series of turned over 
clips or catches into which the lower edges of the slates are slid. The 
underside of the bar is suitably grooved to house and receive the top 
edges of the next row of slates or lengths of glass. Each groove may be 
formed in the section of the metallic bar or may be cut as a rebate in the 
rafters or framework of the roof. Some of the clips or catches at intervals 
in the series are made to turn upon a rivet, centre outwards, for the 
purpose of inserting the glass or slates when required. e lengths of 
glass or slate are arran, to slide and butt against each other, so that 
the one length overlaps the next, and so on throughout the series. 

3220. W. Jackson and T. G. Witson, Norwich, “ Breakwaters.”—Dated 

8th December, 1870. 

The inventors fix upon suitable piles a number of frames of open cast 
iron, the length, height, and thickness of the frames varying according 
to the position of the construction and the strength required. The ends 
of the frames are cast so that they may be properly fitted and bolted 
firmly together, and so as to enable the breakwater or sea wall to be 
constructed of the desired form. The bottom plates of these iron frames, 
viz., those which rest on the piles, are sv arranged as to receive when 
required iron plates or a hoarding for the prevention of scour. (n the 
inner side of these frames thus fixed and bolted together the inventors 
bolt perforated, curved, or flat plates placed at suitable distances apart. 
The curved plates are of the same height as the frames and of a suitable 
width. They are placed at an angle to the frames, such angle depending 
on their position. In some cases these angle-plates may be placed 
horizontally.—Not proceeded with. 

3229. J. Wricut, Stamford, “‘ Water-closet seat."—Dated 8th December, 
1S70. 

The inventor closes the aperture in the closet seat by means of a water 
joint, for which purpose the inventor forms a channel or groove around 
the aperture in the seat, which channel is filled with water. The inventor 
provides the aperture with a removable hand cover of corresponding 
form, and having a circular rim or flange at the under edge, which, when 
the cover is applied, — down into the water and effects an air-tight 
closure precisely as by the ‘‘ bell” of an ordinary stench trap. 

8251. G. W. Hick, Leeds, ‘Moulding cluy.”—Dated 12th December, 1870. 

The clay is fed into a mould, which is moved so as to present its con- 
tents to dies or plungers which force the clay through the mould into 
another set of moulds, both sets of moulds being opposite the dies. 
These dies are then moved out of the way and the feed-box is slidden 
back to receive a fresh supply of clay or material, scraping off in its pas- 
sage the superfluous clay from the surface or edge and contents of the 
second-uamed moulds. The dies or plungers next press the bricks on the 
second set of moulds. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War for Coast Defence, Gun Carriages, dc. 


8215. H. D. Cooxr, jun., Washington, U.S., ‘Cartridge boxr.”—Dated 
7th December, 1870. 

This consists of a plate of leather or other suitable material made in 
one or more pieces and provided with rows of loops for holding cart- 
ridges, the plate and loops being so arranged relatively to each other 
that the former may be folded together in such a manner as to form a 
box which encloses and protects the cartridges, the rows of which lie in 
afcompact body within the box. 

2226. W. H. Tootn, Homerton, “ Breech-loaders.”—Dated 8th December, 
1870. 

The inventor “bushes” the barrels of smooth bore-muzzle loading 
fire-arms, that is to say the barrels are heated to a white heat, and when 
in that state steel tubes or linings are forced into them either by meaus 
of screw or hydraulic power. The ends of the barrels are then brazed, 
and when quite cool the barrels are bored and rifled in the ordinary 
manner. The breech piece consists of a rotating block in which is made 
a chamber to receive the cartridge. This block may be made to revolve 
either horizontally or vertically. The block, which is pierced through 
to form the cartridge chamber, must of course be of sufficient length 
to receive the entire cartridge, and is fitted into and caused to revolve in 
a recess cut out of a solid breech block by means of a handle placed at 
the side. This handle is connected to a sliding bolt which acts as a stop 
to prevent the chamber from moving while the rifle is being fired, and it 
carries a pin which serves as a cartridge extractor.—Not proceeded with. 
2231. E. B. Lockyer, Edinburgh, “‘ Iron war ships.”—Dated 9th December, 

1870, 
This consists in the observance of what the inventor calls the laws of 


number of the ends or sides together a plush or velvet ‘surface is obtained 
which is soft and resistible.— Not proceeded with. 
© P. Harpine, Paris, “‘ Type writing machine.” —Dated 9th December, 
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turning the type wheel 
around its axis so as to bring any parti type into the req posi- 
tion for printing. The lever in some cases is jointed so as to permit of its 
moving at right angles to the direction in which the type segment or 
wheel is moved, and at the required time it is operated so as to cause one 
end thereof to act upon one end of a hammer which is mounted upon a 


suitable axis of motion and at its other end acts upon the which 
for the time being is in position to ess it and to cause an impression 
to be printed on paper passing over a block fixed in a suitable ition to 
receive the pressure of the type thereon. The paper to ve the im- 


pression is fed forward step by step as a or each letter by means 
of a clawker or driver operated by a from the hammer and acting 
upon a ratchet wheel fixed on the axis of one of a pair of feed rollers.— 
Not proceeded with. 





Class 8.—CHEMICAL, 

Including Special Chemicul and Pharmaceutical Prepa ations, Fuel 
and Lighting Muterials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Manures, &c. 

3208. P. Spence, Manchester, “ Manufacture of prussiate of potash.”—Dated 

6th December, 1870. - v an 

This relates to the utilisation of the spent oxide of iron which has been 
used in the purification of yas by employing it in the production of 
prussiate of potash and Prussian blue. To effect this the inventor 
obtains what he calls crude Prussian blue. He takes the spent oxide 
and stirs it up in water with the addition of 7 per cent. to 8 per cent. of 
slacked lime in powder. The clear solution being run off chloride of iron 
is added and a precipitate is obtained which is crude blue. The 
inventor washes this well with water to extract soluble matters. If prus- 
siate of required, theinventor treats it with caustic or carbonate 
of potash, and if Prussian blue be the desired subst: thei tor adds 
cream of lime and treats the clear solution with chloride of iron, by which 
means he precipitates pure Prussian blue.—Not proceeded with. 
eae Fenchurch-stveet, ‘‘ Freezing machines.”—Dated 6th Decem- 

, 

This consists, First, in employing ammoniacal gas under pressure 
and released pressure as a motive power. Secondly, in radiating the 
temperature of the water intended for the supply of the ice moulds. 
Thirdly, in the direct application of refrigera weakened liquor as a 
oa for transmitting cold without the aid or intervention of any 
agen! 
vzis. F, ToLnausen, Paris, “ Mixing soils.”—7th December, 1870, 

This consists in combining spur wheels, axes, and screws, curved 
blades, or inclined planes, with the case in which they are enclosed, in 
such manner that the materials to be mixed are made to move in a current 
from the bottom of the vessel to the top, whence they fall and are again 
screwed up. 

3223. J. and M Oxrproyp, J. Woopcock, and J. Coutter, Dewsbury, 

“* Indigo-blue dyeing.” —Dated 8th December, 1870. 

This consists of a pair of nipping or squeezing rollers mounted in frames 
hinged in pedestals fixed to the carve on each side of the dye vat, in’such 
a manner that the rollers may be imme dye liquor when in 
use. Motion is given to these rollers ; a rail or roller is P across the 
vat or cistern, so as to be immersed in the liquor. The fabric tobe dyed 
is passed betwixt the rollers into the vat, and the leading and being 
brought back under and over the rail is joined by stitching to the other 
end, forming an endless fabric, whereby the motion through the liquo 
becomes continuous. A scray or grating is attached to the frame on 
a side of the rollers to prevent the fabric rising to the surface of the 
iquor. 

3228. W. L. Wise. Adelphi, “ Igniting gas.”—Dated 8th December, 1870, 
This consists in the movement of an electro-motive liquid by mechanical 

means or gas pressure, by which it the position of the liquid is 

changed relatively to the galvanic pan or plates, and whereby the gas or 
hydrogen gas on touching the heated platinum wire, and adding its 
catalytic effects, is ignited. Secondly, in igniting gas by the application 











convexity end concavity. If an egg is held longitu y itis impossik 
to break it by pressure. Reasoning from this the inventor preserves this 
principle of formation in the construction of his vessel.—Patent refused. 


3242. F. Bacon, Wymondham, “‘ Breech-loaders.”—Dated 18th December, 
1870. 


This relates to a former patent dated 17th April, 1868 (No. 1260). The 
forward end of the cover is formed as with a ring encircling the end of 
abolt. The bolt is also formed with a hole bored longitudi y through 
it to receive the striker, and is provided with a handle by which it can 
be turned and moved backwards and forwurds. The striker is also thrown 
forward by a coiled spring around it. The inventor forms inclines at the 
back of the ring on the forward end of the cover, to act upon the two 
ends of a pin passed through the striker near its forward end. This 
pin s through longitudinal slots formed on two opposite sides 
of the bolt. When the bolt is turned by the handle upon it, to set it free 
to be drawn back, the ends of the pin come against the inclines above- 
mentioned and the striker is thus drawn back. The inventor also forms 
inclines at the rear end of the bolt to work against corresponding in- 
clines at the rear end of the trough, so that when the bolt is turned to 
unlock it the bolt is also simultaneously slightly drawn back and car- 
ries with it the cartridge case which was in the barrel. The cartridge 
case having thus been started back offers little resistance to the bolt 
being drawn backwards by its lever handle. 
$243. J. C. Browne, Hampton Wick, “ Military combination tool.”—Dated 

10th December, 1870. 
This consists of an apparatus formed of a series of articles, such as a 
e blade, a pick, an axe, and a hammer. which are affixed on a handle. 
handle is formed of two pieces jointed one to the other, so as to fold 
up, and when itis extended it can be held secure and rigid by clips or 
sliding bands.—Not proceeded with. 
$256. W. Pa.uiser, Pall Mall, ‘Gunpowder magazines.”"—Dated 13th 
December, 1870. 

The inventor constructs such magazines of along cylinder of cast iron 
closed at one end and open at the other, which cylinder is bored out and 
lined with a coiled wrought iron barrel of the same length, which barrel 
if necessary is protected internally with a lining or coating of copper, 
bronze, or other suitable material. The breech end of the coiled tube is 
closed by a plug which screws into it, by preference with u relieved 
thread on the barrel, and which rebuts against the cast iron breech of 
the casing. A number of such cylinders or magazines are arranged to 
radiate from a common centre with the closed end inwards, and the open 
outer ends are all close, with one or more removable capped plugs, the 
cups of which are turned towards the openings, so that if an explosion 
takes place in one of the cylinders the concussive action produced will 
tend te expand the cups of the plugs to the other cylinders, and will thus 
effectually prevent any passage of the flame into the contents thereof.— 
Not proceeded with. 

2257. A. Henry, Edinburgh, “‘ Blank cartridges.”—Dated 13th December, 
1870. 


This consists of a wooden, metallic, paper, or other plug of the size and 
shape of a cartridge, which corresponds to the shape and size of a cartridge 
chamber of fire-arms. The base of the plug, in place of being provided 
with a percussion ignition, is provided with a small central pad, which 
may be formed either of elastic material or of solid mate:ial upon the 
elastic or spring base. 


Class 7.—1 URNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In 
struments, Lamps, Manufacture of Dress, &c. 
$209. P. Apir and W. Simpson, Pall Mall, “ Lamps.”—Dated 6th, December, 
1870. 


In constructing a miner’s safety lamp an opening or passage is made 
upwards through the body of the lamp to admit air to the flame, which 
opening is protected by gauze. It is also proposed to employ a self-acting 
lever and extinguisher for putting out the light, when the lamp is in the 
act of being opened, the unscrewing of the 4 of the lamp acting upon 
a — trigger which acts in its turn upon the lever and extin, er. 
In railway carriage lamps it is to provide oil reservoirs situate 
above the light, and to bring the upper end of the wick above the supply, 
the wick introduced from above the surface of the oil in the oil 
reservoir so tt the wick shall act as a syphon by capillary action in 
supplying the oil to the light.— Not proceeded with. 

8214. C. 8. Merriman, Valisca, U.S. , “ Life-preserving clothing.”—Dated 
7th December, 1870. 

This consists in making life-preserving clothing of an inner and outer 
web of im ious material with a ce interv between the webs 
into which tubes lead, so that by blowing through these tubes the 
clothing may become inflated and buoyant. 

3233. T. Grason, Bootle, “ Felt oes rugs.”—Dated 9th December, 1870. 
e a] 


The ee eae which is presented 
a certain description of felt w un 6 de oat ob ap aun oy sili. This felt 
is preferably of the consistency as used for saddle cloths, By putting a 





ol pact platinum in connection with a battery, the galvanic circui 
being made and broken as required by the changing of the relative 
— of the exciting liquid and galvanic plate or plates of the battery. 
irdly, in the use or employment of the pipe or way whereby the is 
to the burner for ignition in conjunction with the liquid cuntinal tn a 
vessel, whereby the raising and lowering of the level of the liquid by the 
changing of the gas pressure are made to open and close the communica- 
tion between the gas supply and the burner. 
3239. W. D. Ruck, East Greenwich, ‘‘ Paper pulp.”—Dated 9th December, 


1870. 

The inventor takes wood or fibre and boils it in a vessel containing a 
solution composed of caustic soda, or alkali in combination with vege- 
table, mineral, or fish oil, or olive oil, tallow, and stearine. To every ton 
of liquor in which the fibre is to be boiled he places 201lb. ef potash, 
50 Ib. of oil or grease, and 30 1b. of water The potash, oil, or grease, aud 
water should first be boiled together for about six hours, and the 
solution mixed with the caustic soda liquor, and the fibre boiled 
therein for about six hours 
3250. H. Smewp, St. Petersburg, ‘‘ Extracting sugar from moss.”—Dated 

12th December, 1870. 

This consists in treating lichens or moss in order to obtain saccharine 
matter of the nature of grape sugar, or glucose and spirit or alcohol. 
The lichen is boiled with a suitable acid, sulphuric or muriatic acid being 
preferred. The lichen, especially that which contains a small quantity 
of starch, and the cellular substance of which therefore principally gives 
the sugar, is heated by steam which is conducted into the vessel w! 
the bo’ of the lichen with the acid takes . The vessel may con- 
venientl made of wood with a cover, which consists of two halves, and 
it should contain about one-third of a gallon of liquid to each pound of 
lichen more or less. 
$253. E. Pevorize, Paris, “ Preserving meat.”—Dated 12th December, 1870. 

This consists in preserving meat and other animal matters by impreg- 
nating these substances at the temperature by preference of the sur- 
rounding atmosphere, and under a slight degree of pressure, with car- 
— — or with a gaseous mixture rich in carbonic oxide.—Not pro- 
ceeded with. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus 
Electrical Apparatus, and Galvanic Batteries, 
3069. Sir W. Tuomson, Glasgow, ‘‘ Telegraphing.”—Dated 23rd November, 


1870. 

This consists partly in improvements in the construction and design of 
the receiving or recording instrument (described in the specification, No. 
2147, 1867), partly in appliances to that instrument, adding new 8 
to it, and partly in methods for sending m . The invention relates, 
First, to a better form and disposition of the light receiving coil, and of 
the magnet used to produce the magnetic field in which it moves, The 
inventor gives the coil the etrical form of a long rectangle, and 
supports it so that it is movable about the middle tine; parallel to the 
long sides, he | gg it with the long straight side of the skin of wire in 
the magnetic field. He effects this by stopping the two of the signal 
iuugnet at such a distance from one another that two es of the coil or 
skin can be introduced between them instead of one side only. He 
places inside the coil or skin a fixed soft iron coil. The space 
between the iron core and the et is as narrow as is consistent with 
freedom of oscillation for the coil. The invention includes many othe 

difications and imp ts of the inventor’s well-known apparatus: 
—Patent refused. 


$245. G. Zanni, City-road, London, “ Telegraph apparatus.”—Dated 10ih 
December, 1870. 
This relates, First, to the magnetic telegraphic printing instrument 
and consists in causing the same power which actuates the hani: 
and sometimes the printing 








for delivering or feeding the paper, 

mechanism to give motion to the coils or armature of the nae by 
means of a train of wheelworx, pulleys, and bands, or the like. in- 
vention relates, Secondly, to a te! phic needle instrument, and consists 
in applying a magnet thereto, in lieu of a battery, and in giving motion 
to the coils or armature of such magnet through or by levers, or 
w ts, the action of which is maintained by the power applied to the 
han or keys of the needle instrument by the operator when trans- 
mitting messages. 


$246. W. Perks and G. G. Tanpy, Camberwell, “ Match holders.”—Dated 
10th December, 1870. 
This application is still before the Solicitor General. 





Class 10.—MISCELLANEOUS. 
Including all patents not found under the preceding heads, 
. H. Lyon, Manchester, ** Weight ies." —, 
> _— - Weighing and measuring quantities.”—Dated 


+, 1870. 
consists in mounting a suitable receptacle (to contain the material 
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to be ) in connection with a scale beam, such receptacle being 
capable of turning completely round in one direction for the 
pie pend its contents. Every revolution of such le is 
upon a dial by me ge D one of its pivots or trunnions 
with a train of indi wheelwork, which thus produces a record of 
the exact quantity weighed in a given period. 
3101. C. M. Ocoonsrr, Nijxi Novgorod, Russia, ‘‘ Compressing metals.”— 
Dated 16th November, 1870. 
The masonry floor of a cooling chamber or tunnel is formed witha 


recess or shallow trough running its whole | and of suitable width 
and depth to receive the apparatus. The m of this is 
provided with rollers or wheels. The lower part or frame of the 


ay > of two or more bars or bearers of the whole length 
of the chamber, ited by suitable cross bars, runs upon the rollers or 
to be easil, and forwards along the 
the heels may be fixed to the movi rame 
Above this lower frame, and connected there- 
levers, is 4 similar frame, consisting also 
fasta bars mye | —— — 
pro: thro’ one en e cham or 
is peda A the lower one outside by a 
which a short movement kwards or 
to the w frame, thereby causing all 
to be moved from an inclined to a vertical position or 
the reverse. The upper frame may be thus raised a little above the floor 
of the chamber or sunk slightly w the same at pleasure. 
3202. T. Dunn, Pendleton, “‘ Condensing mineral waters.”—Dated 6th De- 


cember, 1870. 
consists in employing a 


the rocking 


stroke pump witb a very small bore, 
having double valves below the and a double bucket ; also in 
ee of athch awe cvext work ae . yo tee rod, the ad- 
van wi are economy jeep and sinking. In 

the waters to facilitate the Suesuter em- 
e exhaust steam from 


an @ heated by a furnace or by 
engine w raises the water. The gases evaporated are rved 
and carried off into a still of a series of straight tubes and a 


worm. The extracts of various eral and other waters thus obtained 
may be combined in various proportions and diluted with soft water for 
baths.—Not proceeded with. 
ag and M. Kitcutn, Leeds, “‘ Leather jiggers.”—Dated 7th December, 
The j gger or di pole is hungin of 07 construction. 
Ata tale Gistanes free its axis Sears rote edhe oe arm in 
carried by a beam or other equivalent means; the radial arm 
pole are provided with slot holes in which are fitted bushes 


and di 

so as to slide freely. These are so ected that any motion given to 
the radial arm is transmitted to the d le through the bushes. 
A reci; motion is given to the arm by means of a con- 


necting-rod worked by some suitable motive power. To the —_— 
bushes is attached by a or other ae means a treadle p! 


so as to be readily worked by the By the movement of the 

treadle by the foot of the attendant the sliding bushes may be raised or 

lowered the slot holes, ucing thereby a longer or shorter stroke, 

or traverse of the jigger, or dunning, as the or shape of the leather 

may require. 

3221. J. Horner and H. Starkey, Leeds, “ Soap cutting machines.” —Dat ed 
8th December, 1870. 


of a table on which are mounted a number of frames 
— one behind the other and working in bearings or centres. On the 
frame are a number of bosses, to which are 
the upper part of the frame and 
r tigh' fastened to pli which are 
made to slide in hollow bosses arranged on the upper part of the frame. 
tights by means of set 
are attached, the frames containing the 
wires being brought down by the attendant, fur which purpose handles 
are provided; at a convenient distance from the bearing or centre the 
wires Se the soap, cutting it thereby to an uired size. As 
many es as required may be t down r to suit the sizes 
of soap required to be cut, the pitch of the wires in each frame being 
different. 
oe, 5 a, Leeds, “‘ Utilising leather scraps."—Dated 9th December, 
uw 
This relates to an apparatus for moulding rolls or blocks of the scra) 
or bits of leather to the form of boot or shoe heels, comprising a mould 
box in two parts. This box is placed vertically in a table or stand, the 
top being even with the surface. A leveris hinged on a pillar fixed upon 
the table, to one end of which lever is attached a rammer of the same 
form as the box, and in such manner as to enter into it when pressed 
downwards. A is applied to the other end of the lever, and a 
treadle is so that the attendant can operate the same. A plug 
rly Cake het Sa hate ea aS 
su! ly yet ca) le iven throu ie box 
the The att it places a layer of scraps of leather within 
this box upon the pins: and upon them a coating of cement and another 
er of scraps; then, —— of the treadle, opera’ the rammer 
w forces them down the box. Another layer of cement and scraps is 
then introduced and the rammer used to force them forward as token, 
and so on until the box is filled, when it is opened and the roll or block 











jn bd... OE together is removed thence and 
THE IRON, COA AND GENERAL TRADES 


) L, 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THE PRELIMINARY MEETING IN BIRMINGHAM : The prices adopted : 
The state of trade at finished iron establishments—THE PIG IRON 
FIRMS : Their prices : Continued advance of hematite iron, and 
result—THE FORTHCOMING VISIT OF THE IRON AND STEEL In- 
STITUTE: Preparations: As to the Patent Shaft and Azletree 
Works—THE IRONWORKERS IN NorTH STAFFORDSHIRE AND 
THEIR WAGES—THE COAL TRADE: New ventures and their suc- 
cess—HOW THE QUARTER IS CLOSING WITH THE ENGINEERS AND 
HARDWARE PRODUCERS: Markets and branches specified—THE 
METAL MARKET IN JUNE: Metals, and alterations in prices 
THE LABOUR DISPUTE AT THE PaTENT NuT AND Bott Works— 
BIRMINGHAM AND THE WORKSHOPS’ ACT. 

THE pater meeting of the Ironmasters’ Association was 

held in Birmingham to-day oy my - . No alteration has taken 

peg in the prices fixed upon @ association in November, 

869, which will remain unalte They are :—Marked common 
bars at the works, £8 per ton; best bars, £9; sheets, £9 10s.; 
doubles, £11; nail sheets, £9; latten £12 10s.; an 
£9 10s.; rods, £8; hoops, £9; gas strips, £8 10s.; and all other 
sorts in proportion. 

The comparing of notes by the different members of the trade 
led to the conclusion that the ironworks remain in steady occupa- 
tion. There is a good inquiry on home account, and Canada and 
Russia are both buying with tolerable freedom. The products in 
demand do not run upon any special quality or denomination ; 
there is a better mixture adapted to the several mills than is 
usually the case. The shipping orders are being pushed forward 
with assiduity, and Jocal merchants complain that the: 
able to get an order run in at the finished iron establishments 
without some waiting, unless the quantity required be something 
considerable, : 

The proprietors of blast furnaces report a tolerable trade doing. 





Hot blast all mine range from £3 15s, to £3 17s. 6d. per ton; 
cold blast, from £4 10s. to £4 15s.; forge, £3 2s. 6d.; mottled, 
£3; ordinary melters, Nos. 1, 2, and 3, from £2 15s. to £3 per ton. 
These prices are governed according to the circumstances of the 
producers, for it must be admitted that neither as ished 
nor pig iron is the declared list adhered to by the bulk of the 
trade. Some five or six of the leading houses keep up the prices, 
but the rest are considerably lower than the above quota- 
tions. The hematite houses are very strong in quotations. 


are asking more now than at this time last quarter. Barrow 
is now quoted at £4 5s., and it must be a good order 
titat under the figure. The high price which is being ssked 
cept it at e high price which is being as’ 
for this ingredient in the making of good finished Ady =, be 
to the strengthening of the position of the makers of first-class 


forge 
from a 


pigs in this district, and to the adopting of devices by the 
managers of the f by which they hope to maintain the quality 
pd gdp <n whilst they use a smaller proportion of the 

The forthcoming visit of the members of the Iron and Steel 
Institute to South Staffordshire and Birmingham is leading to 


the making of preparations of the chief ironmasters in the district. 
Arrangements are being made to give the society a suitable re- 





ception. It has been decided that the ings shall commence 
on Tuesday, August 29th, and will be continued over the follow- 
ing three or four days. The ~~» t= Tuesday and Wednesday 
pa ta a i —s ag = 
meetings for this purpose wi eld in the Mechanics’ Institute, 
Dudley. On these occasions several matters of much interest and 
im ce to the iron and steel trade will be introduced, as we 
d that a good supply of papers is already promised. An 
American gentleman, who professed to have solved the difficult 
uestion of mechanical puddling, will read a paper upon his rotary 
‘urnaces, On the afternoons of these days the principal ironworks 
in‘the neighbourhood will be inspected. This district is identified 
with the development of the iron manufacture as a whole ; and in 
addition to the production of finished iron, the midland counties 
have become the great centre of the various mts of the 
hardware trade, in which the consumption of iron is very large. 
There are ironworks in this neighbourhood that will bear favour- 
able comparison with those in any part of the country. The 
Round Oak Works of the Earl of Dudley, for instance, are com- 
plete in all departments, and uce a high quality of finished 
iron, It may be safely that the members of the Institute, 
who will come from all of the country to see the South 
Staffordshire district, will find plenty to ona Gee time for a 
few deys, especially as the pe Rp ye in pshire and the 
Northamptonshire mines will probably be visited. On one of the 
days the visitors wil! go in a body to Round Oak and will be 
entertained at luncheon by the Earl of Dudley, who will meet the 
pow. It is also expected that his lordship will preside at the 
quet to be given at Birmingham on the Thursday of the meet- 
ing, when the members will be entertained by the South Stafford- 
shire iron trade. No objection is being made by proprietors of 
works to show their establishments in any but one instance, which 
happens to be a somewhat conspicuousone. The exception is that 
of the Patent Shaft and Axletree Company. The refusal is leading 
to not a little criticism, during which it is pointed out that Mr. 
Sheriff, the chairman of-the company, and Mr. Williams, the 
manager of the works, are each members of the Institute. 
It is explained that the reason for this course of procedure is 
that the directors feel they would not be authori in opening 
the works without the consent of the shareholders, and probably 
there would not be sufficient time to obtain the views of those 
gentlemen before the period of the meeting. Whether, itis added, 
the company took the precaution to consult the shareholders when 
the members of the British Association were shown through the 
establishment a few years ago we are not able to say, but it is 
certainly a matter for regret that these works, which now include 
the Old Park Works at Wednesbury, where the Bessemer process 
is carried on, will not be available for the inspection of the Insti- 
tute members, as next to the Round Oak, this is perhaps the 
establishment most worthy of being visited. 

On Monday a meeting of delegates of the North Staffordshire 
ironworkers who are now agitating for a rise upon their wages of 1s. 
per ton to puddlers, and 10 per cent. to all other branches of the 
trade, was held at Hanley, nine works being represented. A 
letter from Mr. F. Wragge, chairman of the North Staffordshire 
Tronmasters’ Association, stating that the appeal of the men 
would be placed before the masters on the 6th of July, was dis- 
cussed, al a resolution passed to the effect that every opportunity 
should be given to their employers for giving their appeal a fair 
consideration; and that if the masters were of opinion that the 
men were taking any advantage in the present movement they 
were prepared to submit the whole question to arbitration. 

The coal trade is in a satisfactory condition, the improvement in 
the iron industry having had an influence upon the demand. The 
East Cannock Company have recently commenced sinking opera- 
tions, the first sod of the new shafts being laid last week. The 
company have a royalty of about 400 acres, and as the coal has 
been proved on all sides of them, it is almost a certainty that they 
will find the well known Cannock Chase measures at a reasonable 
depth; in fact, they have proved the existence of seams of coal of 
from 6ft. to 8ft. thickness at a depth of not more than fifty or 
sixty yards, and there is very little doubt that a successful col- 
liery will soon be in operation in this part of the Chase. 

It is learnt that the experimental sinkings on the improved side 
of the Great Eastern Fault, formerly carried on by the Coppy 
Hall Company (Limited), but now being conducted by Messrs. 
Pearson, Lindop, and Co., the present proprietors, have extended 
to a depth of 415 yards, and that at that point the men had on 
Wednesday come upon the seam of fuel locally known as the 
shallow coal. Further sinking, it is thereby conjectured, will fully 
realise the expectations of the company. The locality of the 
sinkings is near to Aldridge, about Walsall. 

The quarter is closing well in the engine shops, foundry yards, 
and factories generally hereabout. We have done more in pearly 
all the branches which depend for success upon a time of peace 
and tolerable commercial activity than in any previous three 
months for a long time past. As we write orders are beginning 
to be distributed in Birmingham and the district on account of 
France, whilst there is a good trade doing in hardwares, as well as 
iron, with Canada and Russia. 

The galvanisers are quite busy in most departments. Sheets 
and stamps and riveted wares are all alike indemand. The first 
are going again with more freedom to Australia, where, in and 
about Melbourne especially, the last ificent harvest has 
stimulated trade in iron and iron goods ; and the stamped articles 
are most in request for Africa and South America. The African 
busi is on t ngs 4 of the mining regions that are 
approached from Cape Town. Pressed and galvanised baking and 
table dishes, and similar requisites of an early settlement, are 
much sought after. 

The tin-plate firms keep busy. Orders are arriving from most 
quarters, and the goods in demand, whilst they are most of the 
lower priced class, yet embrace a fair proportion of the more ex- 
pensive wares. There are few firms who would not willingly sect 
on more hands if they were forthcoming. 

Hollow wares are affording full employment to the workpeople. 
As a consequence they will not remain in the foundries with the 
regularity that they would assiduously observe if they believed 
that their employers were making for stock. Tinned goods are 
most in request, though for the home and foreign markets 
enamelled wares are selling fairly. The export demand is, how- 
ever, best for culinary wares ; whilst stable fittings and such like 
products are in ee for home at such places as have obtained a 
reputation in the branch. 

Builders ironmongers generally are doing better than they were 
at this time last year, but their activity is being interfered with 
by the labour disputes in the building trades in different parts of 
e a. 
The lockmakers keep busy upon stock locks and upon brass 
cabinets. The masters in the former branch have settled the 
dispute with certain of their men by giving them the ‘‘ 4s. rate.” 
Unless some ent should be come to in a short time a little 
inconvenience will be experienced by the cabinet lockmakers 
through the strike of the operative casters of cabinet furniture, 
who are stoutly deman a rise of }d. per lb., or 25 per cent., in 

eir wages, and certain of whose employers have already put up 
the price of the castings, but resolutely decline to give the advance 
the men require or to sanction arbitration. ; 

The suppression of the insurrection in Paris, and the consolida- 
tion of the French Government, together with the ag of 
industry in France, have had a favourable effect upon the metal 
market, The demand for all descriptions of metals has been 
as during the month now closed, and the prospect 
is ly pees ops ‘The continued cheapness of money, 
the return of qui le on the Continent, cannot fail to impart re- 
newed activity to van | branch of the metal trade. Copper and 
tin have both ad , and iron is stronger. The large contracts 
for railway iron for America and other countries, which keep the 
Welsh and North of England mills in active operation, influence 
beneficially other descriptions of iron that are usually affected by 








and | sume work; but it appears 
redressing, 


the demand for this metal. The requirement for Welsh smithy 
bars is good, but they are not readily obtained because of the de- 
mand for rails. The trade of Staffordshire has gone on im ing. 
Prices have undergone a process of stiffening, the list rates are 
being more nearly approached by the second and third-class houses. 
Steel well maintains last month’s quotations. The great demand 
for last month is without abatement, the railway companies still 
continuing to be the principal customers alike as to the home and 
export market. Copper was the first to feel the improvement 
consequent on the return of the troops to Paris. It got stronger 
di y the reverses of the Commune were made known. Before 
the 10th of the month braziery sheets were quoted at £75, and 
Chili bars of the ordi brands realised hs 15s. In anoth}ier 
week English had been advanced by the smelters £2 per ton, the 
result of a decreased supply, Chili bars having, from the same 
cause, been quoted from £66 to £67, according to brand. Those 
prices are maintained in actual transactions; indeed, the most re- 
cent sales indicate the continued p: of the metal. The de- 
mand for yellow metal is good, and the quotations are higher—the 
natural result of the advance in copper. Holders keep firm pos- 
session on other than their own terms. There has been a con- 
spicuous rise in all descriptions of tin, but an unabated demand 
prevails, Straits were better by 20s. with the opening of the 
month, The next week saw a similar rise, and English was £2 
better. Yet another week and English had become better to the 
extent of £3, making blocksand ingots £132, bars £133, refined £136, 
with an advance also in foreign. At those figures the metals keep 
strong. In spelter an advance of 15s. in the price of foreign on 
the spot has taken place during the month, and the tendency is 
to firmer rates. Lead has declined in English pig, W.B. sheets 
and Sparish, but other sorts are cnedell Urgent orders have 
come to hand for tin-plates for French consumers, whose stocks 
are now exhausted. The different tin-plate firms are well su)- 
plied with specifications on account of the market, and also 
America, and the home consumption keeps up. Quicksilver is 
without much alteration upon our figures last month. Ten pounds 
was then the price. Early in the month the metal might have 
been got at f-a-crown under the quotation. At the present 
time £10 is required for small lots, but considerable purchases 
would be booked at half-a-sovereign under the amount. 

The difference between the Nut and Bolt Company and their 
oliver men has been settled by the men agreeing to return to work. 
This ent was come to before the magistrates at West- 
bromwich on Saturday, when six of the men who had struck were 
charged with riotously assembling together and assulting Mr. 
John James Frost, manager at the Smethwick Works. Conse- 
— = the undertaking by the men the warrants were with- 

es ut in legal phrase the case was adjourned for a fort- 
night. 

The present position of Birmingham in respect of the Work- 
shops Act, of which some mention was made in the report recently 
issued by Mr. Baker, the inspector of factories for this part of 
the kingdom, and whose remarks, which have led to some miscon- 
ception, are the following :—Early in this year the Borough Inspec- 
tion Committee received instructions from the council to — 
two inspectors under the Act to carry it into effect, and the 
appointment was on the verge of being made when a communica- 
tion was received from Mr. Baker, dated April Sth, suggesting 
that it would be better to wait until it could be seen what was 
the new Workshops Act then promised by the Home Secretary ; 
and, further, the Home Secretary, in reply to a communication 
with him on the subject, through Mr, Dixon, advised that it would 
be wise on the part of the itt postp action, at any 
rate until it became clear that the new Workshops Bill could not 
be passed this session. But for the suggestion of Mr. Baker and 
the advice of the Home Secretary, the Workshops Act would now 
be in operation in Birmingham. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE SCOTCH IRON TRADE—THE PRODUCTION OF PIG TRON—NEW 
WORKS—IMPROVEMENTS IN BLAST FURNACES—IMPORTS OF PIG 
IRON—THE COAL AND MALLEABLE IRON TRADES—THE STRIKE OF 
THE PUDDLERS— ENGINEERING AND IRONFOUNDING—TRAMWAYS 
FOR DUNDEE. 


TowakpDs the end of last week the Glasgow pig iron market was 
uiet, with little business doing and prices tending downwards. 
ince then, however, the market has rallied on the strength of 

unprecedentedly large shipments to America and the Continent, 

and the price is now, if anything, higher than at the same time 
last week; and as these shipments are likely to continue on an 

— scale for some time, the price will, in all probability, 
eep up. 

There seems to be almost an entire absence of speculation at 
present, and the price at which pig iron is now selling may be re- 
— as purely the result of a legitimate trade. Business isnow 

ing done at 57s. to 57s. 3d. cash, and 57s, 3d. to 57s. 6d. one 
month. No. 1, g.m.b., 57s. 6d.; No. 3, 56s, 9d. 

The production of pig iron must now be considerably lessened in 
Scotland, for it seems that there are five furnaces fewer in blast 
than there were this time last year. Ironstone has b scarcer 
in some quarters, more particularly in Ayrshire, and this acc 2unts 
for the decrease in productive furnaces. Happily, howevr, there 
are other districts in Scotland in which the ironstone has not yet 
been worked, and in some of these preparations are being mule 
for the erection of works. It is stated that the Shotts Iron 
Company have leased from 4000 to 5000 acres at Loanhead, in tliv 
Esk Valley, said to contain store of mineral wealth, consisting of 
blackband iron, common and t coal ; and nothing but railway 
communication is wanting to develope a great trade in that district. 
Mr. William Dixin also has taken a lease of the ironstone in the 
estates Wellwood and Keavil, in Dunfermline. 

Mr. Ferrie, manager for the trustees of the Monkland Iron and 
Steel Company, has taken out another patent for further improve- 
ments in connection with blast furnace operations, and Mr. 
Hunter, of the Coltness Iron Company, has patented some 
improvements in the utilisation of waste gases from blast 
furnaces, 





A very large quantity of pig iron has been imported from 
Middlesbrough Ba ay There was landed at Grangemouth 
1490 tons during the past week, while in same week of last year 
the figure was 450, showing an increase for the week of 1040 tons. 
The total imports of Middlesbrough pig iron into Grangemouth for 
the year now amounts to 36,707 tons, against 33,130 tons for corre- 
sponding period last year, which shows an increase for this year of 
3577 tons. 

The coal trade is brisk for the season, so also is the trade in 
shale, and the demands for all kinds of paraffin oil, crude and 
refined, for burning and lubricating gous, are much greater 
this year than they have been for a long period, and prices are 
now much more remunerative. : 

The manufacture of malleable iron continues to go on with great 
briskness, and if disputes with the workmen were set at rest for 
some time a great run of pay might be anticipated in this 
trade. The demand for all sections of bars, plates, and angle iron 
is fully maintained, and prices are getting somewhat firmer. 

The Glasgow Iron Company, at the end of last week, offered 
the advance of 2d. additional per ton, for taking the iron to the 
hammer, to the puddlers on strike; and it was ex that this 
concession w settle the 1 ~¥ and that the meu would re- 

+ they have another grievance 


which wants and while a number of the men have re- 





| Their recusancy is 


section of them continues to hold out. 
on the dismissal of one of their number— 
an office-bearer of the society, who is known to have taken rather 
in former strikes ; and the workmen at a meeting 
t+, unless this man were re-employed, they would con- 


turned to work, a 


an active 
resolved 
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tinue to remain out. There the matter stands, and no settlement 
has yet been arrived at. 

Engineers and ironfounders are all well employed. Some good 
orders have recently been given to engineers on the Clyde. 
Although a number of engine-fitters have found their way from 
Newcastle, owing to the strike there, good workmen are not yet 
over plentiful here. 

A deputation from the engineers on strike at Neweastle have 
been here, and have met with the men at a numberof the works, 
their mission being to crave subscriptions in support of the move- 
ment for short time. It has not transpired whether their request 
has been favourably responded to, but it seems somewhat curious 
that while the engineers on the Tyne are suffering and determined 
to endure all the miseries,of a strike, in order to obtain shorter 
hours, their brethren here can hardly get too much overtime. 
Working till ten o’clock is quite a common practice here at 
present, and with the extra allowances which these hours entitle 
them to, there are few who seem to consider it a hardship, 

The tramway mania has travelled as far north as Dundee, for 
there a scheme for a system of tramways for the conveyance of 
passengers and goods has been introduced, and submitted to the 
town council, in order to obtain their appovaljand encourage- 
ment, The successful operation of tramways in many large towns 
has fully demonstrated that they are fitted to meet demands for 
speedy, cheap, and frequent transit, and a thriving city like 
Dundee should not be behind in adopting what has proved itself 
to be of such advantage elsewhere. It is to be hoped that the 
authorities, backed by the community, will give the scheme all the 
encouragement which it deserves. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—DANKS’ REVOLVING PUDDLING 
FURNACE—SHIPBUILDING—THE NINE HOURS’ MOVEMENT—Co- 
OPERATIVE IKON WORKS—THE CLEVELAND ENGINE Works— 
THE MINES—PRICES. 

Ar the Middlesbrough iron market on Tuesday there was a large 

attendance. There was a brisk inquiry for pig iron, and prices 

remained firm as quoted last week. This trade continues in a 

thoroughly sound condition. All the smelters are full of contracts 

which will, keep them working steadily for months. So heavily 
pressed are the most of them that it is with difficulty they are 
able to deliver iron to their various customers in suflicient quan- 
tities to satisfy their immediate wants. The total make in 

Cleveland is now enormous. To Germany the shipments of pig 

iron are now very heavy, and the demand from France is increasing, 

but the home and local consumption are most extensive. No time 
is being lost in hurrying forward the new blast furnaces which are 
being built in the Middlesbrough district. 

Throughout the North of England the finished iron trade is 
growing better. Rail makers are busy, and there is such a number 
of inquiries from various parts of the world that the prospects of 
the trade are most encouraging. Some of the makers are fortu- 
nate enough to have orders which will employ them until the 
beginning of next year. Plates and angle iron are in good 
request. There is an excellent demand for bars and sheets; rods, 
rivets, nuts, bolts, screws, and wire are eagerly sought. 

Mr. 8. Danks, of America, exhibited a model on his patent 
improved revolving puddling furnace on ae a at Middlesbrough 
on Tuesday, which attracted a very considerable amount of atten- 
tion. The patentee declares that with the same number of men 
employed at an ordinary furnace he can with his mechanical 
furnace produce two or three times as much iron as is now done. 
He further asserts that the quality is superior, that there is a 
saving of 10 per cent. in the yield, and about 30 per cent. in 
coal. There is one difficulty about this furnace: it requires a 
special fettling, but it is believed that some of the Spanish 
ores will be found to answer the purpose. The Puddling 
Committee appointed by the Iron and Steel Institute have, I 
believe, Mr. Danks’ furnace under consideration, and probably at 
the next meeting of the Institute, which is to be held at Dudley 
in August, they will have something definite to say on the ques- 
tion. There is no doubt that the time is not distant when iron 
will be puddled by machinery in England. Mr, Danks says that 
his furnace is in successful operation in different parts of America, 

There is nothing new to report in the shipbuilding trade; all 
the builders are as busy as possible. 

The struggle for the nine hours’ movement in the engineering 
trade at Newcastle-on-Tyne remains practically in the same 
position as it was in last week. Neither masters nor men show 
any signs either of weakness or desire to compromise the question 
in dispute. Subscriptions continue to arrive from different parts 
of the country in support of the men. On Saturday another 
mass meeting is to be held by the men. 

In the North of England the application of the co-operative 
principle in conducting large works is rapidly extending. Another 
scheme is now before the public. It is proposed to convert the 
Lustrum Ironworks, Stockton, into a co-operative concern. The 
capital is fixed at £25,000, in 5000 shares at £5 each, and a certain 
number of the shares are to be allotted to the workmen. 

Next week the Cleveland Engine Works, Middlesbrough, lately 
in the occupation of Messrs. David Joy and Company,will be sold 
by auction. There is an extensive plant, including engines, boilers, 
rar get and tools of every description used in the engineering 
trade. A 

In all parts of Cleveland the ironstone mines are working satis- 
factorily. The yield is continually being increased, but it is still 
below what ought to be raised. In the Brotton and Gusbro’ dis- 
tricts new mines are being opened by different firms. Very fre- 
quently it happens now that the owners of blast furnaces grow 
quite apprehensive lest the furnaces may have to be stopped for 
want of stone, 

The coal and coke trades are in a satisfactory state. All the 
collieries in Durham and Northumberland are busy. During the 
inonth of May no less than 170,000 tons of coal and coke were 
sent down the Darlington section of the North-Eastern Railway. 

Shipments of coal in the Tees are active, but the requirements 
of the iron district are enormous. 

The prices of iron are as follows :—Pig iron, No. 1, 5ls. 6d.; 
No. 2, 50s. 6d.; No. 3, 48s.; No. 4, 47s. The prices of manufac- 
tured iron are as follows :—Common bars, £6 17s. 6d. to £7 ; cable 
iron, £7 10s. to £8 ; ship plates, £8 17s. 6d to £9; boiler plates, 
£9 5s. to £9 10s.; rails, £6 15s. to £7 ; colliery rails, £6 17s. 6d. to 
£7 10s,; puddled bars, £4 17s. 6d. to £5. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRON TRADE: Continuance of activity : Makers well placed for 
orders: Masters and men looking forward hopefully into the 
Suture—TBANSACTIONS DURING THE PAST WEEK— IMPROVEMENTS 
AND EXTENSIONS AT THE WORKS: Z'he demand and clearances— 
THE RAIL BRANCH—RUSSIAN PURCHASERS STILL IN THE BACK- 
GROUND—THE HOME TRADE—QUOTATIONS—THE PoNTYPRIDD 
Cain, CABLE, AND AncHOR Works: Notice of reduction in 
wages—THE TIN-PLATE TRADE—THE STEAM AND HOUSE COAL 
TRADES — THE COLLIERS’ STRIKE— THE OPENING OF NEW 


COLLIERIES—COLLIERY EXPLOSIONS : T'redegar and Cwmpark— | 


Tue Esspw VALE Sreet, Iron, AND Coat Company (LIMITED), [ 


THRouGHOUT the district the iron trade continues in much about 
the same satisfactory state as reported for the last week or two. 
There are few establishments now, if any, that are not in active 
* employ, while the majority of makers are so well placed for orders 
that they need suffer no anxiety for some months to come. Indeed 
there ean be but little doubt that many of them can clearly see 
their way te as much work as can. be accomplis in the next 
three months, even if they have not actually already closed en- 

8 sufficient for that time. There is a buoyent feeling 


| evinced amongst both manufacturers and men, and all connected 
| with the trade are looking forward hopefully into the future. It 
| is particularly gratifying to witness this return of prosperity after 
so much sion and anxiety brought about so suddenly, and 
it is earnestly to be hoped that suth disastrous circumstances will 
not again occur to mar the progress of the trade for a long time to 
come, 

There have not been many fresh transactions during the week, 
nor could they well be expected; but orders for most descriptions 
of make are still coming to hand. Just now is the time of the 
year when in the most properous times there is usually a pause in 
inquiries from most directions, for the reason chiefly that this is 
the time when buyers and consumers take stock of such materials 
as they have on hand, and estimate their requirements for the re- 
mainder of the year; and manufacturers also embrace the oppor- 
tunity of making up their books and ascertaining their precise 
position. This being the case then at present, it cannot be said 
that contracts are offered so freely as under other circumstances 
they would be expected to be. The | poe wd meetings of the 
ironmasters are about commencing, and another week or so will 
show pretty nearly what may be anticipated from this to the 
autumn, at least. 

As proof that still further improvement is looked forward to in 
all the branches of the trade, it may be stated that the ironmasters 
in various parts of the South Wales district still continue to in- 
crease the capacities of their works by extensions, additions, and 
improvements. 

There is but little further change to report in regard to the 
actual demand, the principal clearances being still in the direc- 
tions mentioned in previous reports, A large quantity of rails 
have been turned out again during the week and forwarded to the 
United States, and bridge and other iron has been extensively 
cleared to Buenos Ayres and other parts of South America, Rus- 
sian purchasers still remain in the kground, and a Russian 
order is, it must be admitted, an exceptional and not a general 
thing in this district so far this year. France bas not made 
inquiries to any extent so far, but the state of the country is 
becoming more favourable to buyers again entering our markets. 

Similar remarks as made in reference to the foreign demand are 
applicable to the home trade, Not many orders are being booked 
just now, but prospects are encouraging. There is an improving 
demand for bars, and rates are firmer. Pigs are without material 
change. The general tone in regard to prices is firm, makers not 
being at all disposed to make any concessions in the values they 
quote. Rails are quoted £6 5s. to £7 per ton f.o.b, at the local 
ports ; and other qualities are without change. 

An announcement of a discouraging nature comes from the ex- 
tensive chain, cable, and anchor works of the Messrs. Brown, 
Lennox, and Co., at Pontypridd, Glamorganshire, This particular 
branch of trade is not, it seems, just now in so flourishing a con- 
dition as it has been for some years past, and the masters find it 
necessary to reduce the rate of wages paid to their hands. Atthe 
Messrs. Brown Lennox’s works a formal month’s notice of a 5 per 
cent, reduction has been given to the men, This company’s works is 
one of the largest of the kind in the kingdom, and a considerable 
number of men are employed by them. A high rate of wages 
has always hitherto prevailed amongst the chain cable and anchor 
makers, 

Favourable reports continue current in regard to the tin-plate 
trade. Makers are well off for orders, and are holding their pro- 
ducts at enhanced values, A general advance in quotations is 
likely to take place. 

The demand for steam coal trade continues, and, as stated 
last week, the collieries at work are pressed with orders, and as 
many as can possibly be executed are accepted. There is a 
en ee | improvement in prices, owing to the scarcity of steam 
coals in the market, but the prospects of the trade on the whole 
are particularly discouraging. ‘The house coal trade is steady. 

The strike of the steam coal colliers in the Rhondda Valley 
still continues, and, unfortunately, without any prospect of the 
dispute between the masters and the men beiog settled. The 
proposal to refer the dispute te arbitration seems entirely 
to have fallen through, the men not having accepted the 
conditions imposed by the colliery proprietors. Much dis- 
satisfaction has been evinced among the colliers in regard to the 
Miners’ Union, the promised assistance not having come to hand, 
and many openly regretted the course they had been induced to take, 
and would willingly have returned to work. A slight reaction 
seems now, however, to be taking place.. <A distribution of about 
6s. per man, from the ‘‘union” and local funds was made at the 
end of last week, and it is reported that a further sum of £2000 
has been forwarded from the executive of the Amalgamated 
Society, to be divided amongst those on strike. Large meetings of 
the North of England coal workers have been held, and it is 
evident that a strong move is being made to render material 
assistance to the Welsh colliers in their struggle for an advance in 
wages. A large number continue to leave their respective districts, 
and find employment in neighbouring localities. The effect of the 
turn-out in the steam coal trade will be felt in the district for a 
considerable time, even if an arrangement were already come to, 

New collieries are being opened in the central portion of 
Glamorganshire, which are likely to prove remunerative under- 
takings. 

An explosion of gas occurred at one of the Tredegar coal pits a 
few days ago, which resulted in serions injuries to several men, 
but no lives were lost. The accident, it is stated, was caused by 
the recklessness of one of the injured men, who went into an old 
working. 

An explosion occurred also at the Cwmpark Colliery, in the 
Rhondda Valley, but fortunately there was no sacrifice of life. 
There were only nine men in the pit at the time, and two of these 
only were very seriously burnt. 

The report of the Ebbw Vale Steel, Iron, and Coal Company 
(Limited) shows a net profit for the year of £120,535, including the 
sum of £10,466 expended in additional plant. A dividend of £1 per 
share is recommended, making with the interim dividend, 50s. per 
share, or nearly 5) per cent. per annum. The war caused a reduc- 
tion in the profits of the company. The amount expended on 
additional plant is to be sy over a number of years, and the 
directors have arranged to take £100,000 on debentures at 5 per 
cent,, repayable in three, five, seven, and ten years, in order to 
meet the outlay. There is an increasing feuenl (the report says) 
for the company’s steel rails. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

MANAGER AND MEN AT LEEDS—HARTLEPOOL Port AnD Harsour 
CoMMISSIONERS— LABOUR IN THE NORTH-EAST—W ALES AND THE 
TYNE—A NEW COLLIERY OF EARL VANE’S—STATE OF TRADE 
AT SHEFFIELD—STATE OF TRADE IN SOUTH YORKSHIRE—PRO- 
POSED EXCHANGE FOR LBSEDS—STREET IMPROVEMENTS AT 
LrEDS—MeERSEY Docks AND HARBOUR BOARD—A STEAM FIRE 
ENGINE FOR MANCHESTER — THE LustRUM IRONWORKS— 
MANAGER AND MEN AT SHEFFIELD. 

On Tuesday, at Leeds, three forge workers, named William 

Jackson, James Webber, and Thomas Rutter, were charged before 

Mr. Bruce, stipendiary magistrate, with using threatening lan- 

guage to Mr, Thos, Mellor, forge manager at the Steam Plough 

| Works, Hunslet. Mr. Mellor has lately come from Liverpool to 

the works in question, and some of the men complained that they 
were not mh him exactly what was due. On Saturday after- 
noon the defendants (two of whor had been discharged) went to 

Mr. Mellor and demanded what was due to them beyond the price 

of certain piecework which they had executed. Tiey were very 

abusive in their language, and Mr, Mellor took them to a neigh- 


ep emg + ee 
men followed him ebout for three hours, calling ** Knob- 








stick,” using violent threats, and alleging that other men had not 
been paid what were entitled to. The defendants were 
ordered to find sureties to keep the peace for six wonths. 

At the monthly meeting of the Hartlepool Port and Harbour 
Commissioners, on Tuesday, the engineer (Mr, Hawkins) reported 
that dredging operations were ares favourably, and that the 
depth of water in the centre of the Hartlepool Channel was 7}ft. low 
water spring tides. At West Hartlepool, outside of the piers, the 
depth was stated to be 44ft. A letter was read from the Public 
Works Loan Commissioners, agreeing to grant a proposed loan of 
£36,000 to the commissioners for pier extension and other works. 
The loun is to be advanced in three instalments, the first imme- 
diately, of £10,000 each, and one of £6000, eset ‘ 

The demand for labour in the north-eastern district is so active 
that Mr. Pease, M.P., has opened an office in the east of London 
for the engagement of persons willing to emigrate northwards for 
employment, C 

e strike among the steam coal colliers in South Wales is con- 
sidered to have diverted some business to the Tyne. 

On Friday a party of mechanical engineers from the Auckland 
district paid a visit to Earl Vane’s new colliery winning at Silks- 
worth, where the new pits are sunk. party were shown 
over the works by Mr. Lindsay, the resident engineer, and Mr. 
Coulson, the master sinker. ‘The chief feature of the works is a 
range of new ogtinartont boilers and a pair of double horizontal 
valve engines by Barelay, of Kilmarnock, of 300-horse power 
nominal. At present the engines are used for pumping, bub they 
will ultimately be employed as the winding engines when coal has 
been reached. It is expected that this result will not be attained 
before the close of 1872. 

Complaints of dulness prevail in several of the staple trades of 
Sheffield. All the heavy branches remain, however, in a pros- 
perous state. The demand for steel and railway material is very 
active, and some houses will be well employed for months to 
come, The armour and plate mills, and the shot, shell, and gun 
factories are all in full work, E 

The South Yorkshire ironworks are fully employed. Shield 
frames for land defence purposes are being made, and the 
foundries are effecting a large production, jally of gas and 
water-pipes, The steam coal trade is active, a large tonnage being 
forwarded to Hull and Grimsby. . 

The South Yorkshire coalowners have been promised additional 
shipping facilities at Keadley by the Manchester, Sheffield, and 
Lincolnshire Railway Company. A movement has been co’ 
for the compulsory testing and registration of safety lamps. 

Shares to the extent of between £35,000 and £40,000 have been 
taken up for a proposed exchange and news room at Leeds. 

Some street improvements recently authorised by the Leeds 
town council will involve a large outlay of capital. The construc- 
tion of a new thoroughfare from York-street to East-street, and 
by pnp of Kirkgate Market will alone entail an expenditure 
of £67,500. 

The revenue of the Mersey Docks and Harbour Board seems to 
have bony increased in the year ending June 24th, 1871, It 
appears that during the year 20,121 steam and sailing vessels, with 
an aggregate burden of 6,131,745 tons, paid rates to the board, 
showing an increase of 692 vessels and 403,241 tons, as compared 
with the previous year. On account of tonnage rates and harbour 
lights haebour rates the amount received during the year was 
£310,174, or £23,032 more than in the previous year; on account 
of dock rates on goods £284,121, or £30,604 more than in the 
previous year ; and on account of town dues on goods £226,078, 
or £23,608 more than in the previous year. These amounts when 
coupled with anchorage dues, graving dock rates, graving block 
rates, and dock rents, made up a grand total of £867,756, showing 
an increase of £72,855, when compared with 1869-70, 

A steam fire-engine has been supplied by Messrs, Merryweather 
and Sons, of London, for the Manchester Fire Brigade. The 
engine is said to deliver one-third more water than an American 
engine which was tested in Manchester some time since. The 
weight of the engine, with twenty-five gallons of water and the 
necessary fuel, is about 47 ewt, 

An attempt is to be made to conduct the Lustrum Ironworks at 
Stockton upon the co-operative principle. A joint stock company 
is proposed, with a share capital of £25,000. 

On Monday several of the workmen employed at the works of 
John Brown and Co, (Limited), of Sheffield, were fined by the 
local magistrates for lawless pr i at the works. A few 
nights since one of the managers did .something which the men 
disapproved of, and be was bound to a trolley and run round the 
works, water being thrown upon him at many points, 
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THE use of torpedoes fer Mibling Sohee bor meantae an the ernst 


' of Florida, has driven shoals of fish from the 


naturally been resented by the inhabitants of the seaboard of that 
State. 

Tue RichMonD Water Supriy. ~The vestry of Richmond has 
petitioned Parliament with the view of securing certain powers 
under the Metropolis Water Bill ( 




















DICTIONARY 


OF 


Technical Germs relating to Iron 


IN 


GERMAN, ENGLISH, AND FRENCH: 


% 


BEING AN EXTRACT FROM A TECHNOLOGICAL DICTIONARY IN COURSE OF 
PREPARATION BY 


ALEX. TOLHAUSEN, Px.D., 


TRANSLATOR TO THE PATENT OFFICE. 


[Supplement to Tuk Eneixeer of Feb. 17th, 1871.] 


size 


LONDON: 
OFFICE OF THE ENGINEER, 
163, STRAND, W.C. 
' 





ABBREVIATIONS OF REFERENCES. 











Ackerb., Ackerbau: agriculture: agriculture. 

Artill., Artillerie : artillery: artillerie 

Rau., Bauwesen: building: construction. 

Bergw., Bergwesen: mining: mines. 

Bgb., Bergbau: working of mines: exploitation des mines. 
Buchb., Buchbinder : bookbinding : reliure. 
Biichsenm., Biichsenmacher: gunsmith: arquebusier. 
Firb., Fiirberei: dyeing: teinture. 

Feuerw., Feuerwerker: fire-worker: artificier. 

Gerb,, Gerberei: tanning: tannage. 

Glasm., Glasmacherei : glass-making : verrerie. 
Hufschm., Hufschmiede : farriery : maréchalerie. 
Kattd., Kattundruck : calico-printing : impression d'indiennes 
Lederber., Lederbereitung: currying : corroé. 

Metall., Metallurgie: metallurgy : metallurgie. 

Min., Mineralogie : mineralogy : minéralogie. 
Passem., Passementirer : lace-maker : passementier 
Sattl., Sattlerei: saddlery: sellerie. 

Schl., Schlosserei : locksmith : serrurerie. 

Schm., Schmiede: blacksmith: forgeron. 

Tuchm., Tuchmacherei: clothiery: industrie drapitre 
Verg., Vergolder: gilding: doreur. 

Walzw., Walzwerk : rolling-mill: laminoir. 

Werk., Werkzeug: tool: outil. 
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A DICTIONARY OF TECHNICAL TERMS 
RELATING TO IRON, 


——_+-—- 


J ISEN, x.; iron; fer, m. 
Eisen; reines metallisches Eisen; iron; 
pure metallic iron; fer; fer métallique. 
Eisen ; Arbeitseisen ; iron ; iron utensil, or tool; 





fer; outil, m. 

Eisen; Bergeisen; Setzeisen (Bgb.); gad; 
picker ; pointerolle, f. 

Eisenabgang, m.; das Abfalleisen; die Eisen- 


abfalle; iron refuse; scrap iron; waste iron ; 
déchets, débris de fer, m. pi.; ferraille, /.; 
fer de riblons; riblons, m. pl. 

Eisen, Abrundeisen (Miihle); tool for rounding 
off millstones ; fer a régler. 

Eisen, das Abstech — (Bergw. 
fer a aligner, pieu de fer, m.; écoupe, f. 

Eisenader, f.; vein, lode of iron ore; veine, /., 
filon de fer, m. 

Eisenaequivalent, n.; equivalent of iron; équiva- 
lent du fer, m. 

Eisenalaun; Eisenoxydulalaun, m.; schwefel- 
saures Eisenoxyd Kali; iron alum (halotrichite); 
alun de fer; alun de plume, m. 

Eisen, alt, altes —; nut, scrap, old iron; broken 
iron; bushel iron; vieux fer; fer de ferraille; 
ferraille ; vieille ferraille. 

Eisen, Alt Eisen zum Schweissen; fagotted iron; 
ferraille, f. 

Eisenamalgam, n.; amalgam of iron ; 
iron; amalgame, alliage de fer, m. 

Eisen, das Eisen anfiihren (Bgw.) ; 
tools with care; ménager les 
neuves. 

Eisen, angelegtes, angelogtes, angelechtes Eisen ; 
old iron welded together; vieux fer soudé en- 
semble. 

Eisen, das Eisen ansetzen (Bgw.); to begin cut- 
ting with the gad; commencer le travail a la 
pointerolle. 

Eisen ansetzen; sich mit Grubenbauen ansetzen ; 
to begin or continue mine-digging ; commencer 
ou continuer l’exploitation. 

Eisenantimon, n.; ferruginous 
moine de fer, m. 

Eisen anwirmen; to heat the iron; chauffer le 
fer. 

Eisenapatit S. Triphyllin. 

Eisenarbeit, f.; ironwork; smith’s work; ouvrage 
en fer, m.; serrurerie, f. 

Eisenarbeit, f. (Bgw.); working by tools; ex- 
ploitation a fers, /. 

Eisen, unter, vor dem Eisen, unter das Eisen 
arbeiten (Bgw.); to cut from above; exploiter 


la reche d’en hent, 





to use new 
pointerolles 





antimony; anti- 


scraper, spade ;~ 


alloy of 
| Eisenbahn, Amerikanische Eisenbahn ; American 


Eisen, iiber dem oder das Eisen arbeiten (Bgw.); 
to cut from below; exploiter la roche d’en 


bas. 
Eisenarsenik, m.; arseniksaures Eisen; arseniate 
of iron; scorodite; neoctése; fer arseniate ; 


arseniate de fer, m. 

Eisenartig ; ironlike ; irony; ferruginous; ressem- 
blant le fer. 

Eisenartikel, Hohl —, m. pi.; 
hollow iron; fers creux. 

Eisen, das Atomgewicht des Eisens; atomic 
weight of iron; poids atomique du fer, m. 

Eisenauflésung ; aufgeléster, fliissiger Eisenrost; 
iron solution; protoacetate of iron; solution 
de fer, f. 

Eisen aufwallen lassen; to bubble, swell up iron 
in casting; bouillonner le fer. 

Eisen, die Ausdehnung des Eisens; expansion, 
dilatation of iron; dilatation du fer, f. 

Eisen ausschmieden, schmieden; to hammer, 
forge, beat out iron ; corroyer, forger, battre le 
fer, 

Eisen ausschweissen; to cleanse iron by welding; 
corroyer, ressuer le fer. 

Eisen auswalzen, ausstrecken, streckwalzen; to 
draw out, roll iron; étirer le fer aux cylindres. 

Eisenbahn, f.; der Schienenweg; railway, rail- 
road; chemin de fer; railway; voie ferrée. 


articles made of 





railway; tramway; chemin de fer américain ; 
tramway, m. 


| Eisenbahn, die atmospharische — ; Luftdruck — ; 


atmospheric, pneumatic railway; chemin de 
fer atmosphérique. 

Eisenbahn, die Barriére der—-; railway gate; 
gate; barriére d’un chemin de fer, f. 

Eisenbahn, das Betriébsmaterial; die Betriebs- 
mittel der —,; rolling stock; matériel d’ex- 
ploitation ; matériel] roulant. 

Eisenbahn, Pferde —; Pferdebahn; Rossbahn, /. ; 
tramway; American railway; chemin de fer 
a chevaux. 

Eisenbahn, provisorische —; Hilfsbahn, f. ; tem- 
porary railway ; voie provisoire, auxiliaire. 

Eisenbahn, die Ring— ; Circular Giirtelbahn; cir- 
cular, belt railway ; chemin de fer de ceinture. 

Eisenbahn, die schwebende, hingende—j; sus- 
pension railway; chemin de fer suspendu. 

Eisenbahn, die zweispurige, einspurige — ; rail- 
way with double, with single way ; chemin de 
fer a deux voies, 4 une seule voie. 

Eisenbahn-Abonnement, .; season-ticket ; abon- 
nement, m, 











Eisenbahnachsen, fixe Eisenbahnachsen; fixed 
railway axles; matériel rigide, m. 

Eisenbahnachsen, gegliederte, bewegliche — ; 
articulated, jointed, movable axles; systéme 
articulé. 

Eisenbahnactie, f.; railway share; action de 
chemin de fer, /. 

Eisenbahnactionair, m.; shareholder in a railway ; 
actionnaire d'un chemin de fer, m. 

Eisenbahn-Anleihe, f.; railway-loan ; emprunt de 
chemin de fer, m. 

Kisenbahn, das Ansteigen, die Steigung, Neigung 
der —; das Gefialle; die Rampe; ascent; 
gradient; fall; rampe; contre-pente; pente, 
f.; Tremont, m. 

Eisenbahnarbeiter; Erdarbeiter, m.; navvy, ex- 
cavator ; terrassier, m. 

Eisenbahnaufseher; Inspector, m.; railway in- 
spector : inspecteur de chemin de fer, m. 

Eisenbahn-Ausflugszug, Vergniigungszug, m.; 
excursion-train ; train for picnic parties ; train 
de plaisir, m. 

Eisenbalnballast, m.; das Bettungsmaterial ; 
ballast; boxing-material; ballast, m.; blecaille 
d’empierrement, f.; ensablement, ». 

Eisenbahnbankett ; Trottoir, n.; side-space ; ban- 
quet; attendant-path; accotement; trottoir, 
m. 

Eisenbalhnbankett, n.; banquet; banquette, /. ; 
cavalier, m. 

Eisenbahnbankett anlegen; to form a bank ; mé- 
nager une banquette. 

Fisenbahn-Barriére Wirter ; gate-keeper; garde 
barriére, wt. 

Eisenbahnbau, das Abwigen, die Nivellirung, 
das Niveliement beim —; levelling; surveying; 
nivellement, m. 

E:senbal:in-Bauunternehmer, m.; railway  con- 
traeter; entrepreneur de chemin de fer, m. 

Kisenbahnbeamter, m.; public servant on a rail 
Way; railroad clerk; employé de chemin de 
fer, m. 

Eiscnbahnbeamte, das Amtsnotizenbuch fiir — ; 
uiemorandum-book ; note-book ; carnet, m. 

cenbahnbeamte, der Urlaub fiir — ; leave of 
absence; permission, f.; congé, m. 

Nisenbahnen, die Beleuchtung, Gasbeleuclitung 
auf Eisenbahnen; lighting; gas-lighting ; 
éclairage; éclairage au gaz, m. 

Eisenbahnen, das Beschwerdebuch auf Eisenbah- 
nen; book of complaints; livre de réclama- 
tions. m. 

Eisenbahnbetrieb, m.; working of a railway; ex- 
ploitation d’un chemin de fer, 7. 

enbrhnbetriebs material, n.; die Betriebsmit- 
tel; relling-stock ; matériel d’exploitation, rou- 
lant. 

Eisenbahnbettungsmatcrial, See Eisenbahnbal- 
last. 

enbahnbillet, ». f.; das Reisebillet; der Reise- 

Zettel; railway-ticket; billet de place, m. 

Eisenbahn Billetausgabe, f.; das Billetbureau; 
ticket office; bureau des billets, a. 

Eiscnbahnbillete controlliren; to check railway 
tickets; contrdler les billets. 

nbahnbiilet, das Correspondenz -—; through 

ticket; clearing ticket; billet de correspon- 

dance, m. 
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Eisenbahnbilleteinnehmer, m.; ticket-collector; 
controleur-surveillant, m. 


'Kisenbahnbillet zur Hin & Herfahrt; Riick 


fahrtsbillet; return-ticket ; return; billet aller 
et retour, m. 

Eisenbahabilletestempel, m.; 
borne 4a timbrer, /. 

Eisenbahnbolzen, m.; bolt; pin; boulon de rails, 
m. 

Eisenbahnbremse, f.; railway brake; frein de 
chemin de fer, m. 

Eisenbahnbremsen, die Handtirung der —; work- 
ing brakes; manoeuvre des freins, /. 

Eisenbahn-Bremser, m.; brakeman; conducteur 
garde-frein; garde-frein, m. 

Eisenbahn-Bremsklotz, n.; Bremsschuh, m.; die 
Bremsbacke; brake block; sabot de frein, m. 

Eisenbahnbriicke, f.; railway bridge; pont de 
chemin de fer, m. 

Fisenbabnbriickenwaage, f.; weighbridge; weigh- 
ing machine; bascule, f.; pont-bascule, m. 
Eisenbahnbuffer ; Buffer; Stossapparat, m.; das 
Stosskissen ; railway buffer; buffer; tampon; 

ppareil de choc, m. 

Ei-cnbahn Bufferbiichse; Bufferhiilse, f.; buffer 
box ; faux tampon, m. 

Eiscenbahn Bufferfeder, f.; butler spring ; 
du tampon, m. 

Eisenbahnbufferholz, n.; die Kopfschwelle; buffer 
bar; buffer beam; front beam; traverse fron- 
tale, d’avant, f. 

Eisenbahn Bufferscheibe, f.; buffer disk; disque 
de tampon, m. 

Eiscnbahn Bufferstange, f.; buffer rod; tige de 
choe, f. 

Eisenbahn Bufferstoss, m.; buffing sh«ck; coup 
de tampon, m. 

nbahncisterne, f.; cistern; reservoir; water 
tank; bache, f.; reservoir d'eau, m. 

Eisenbahncollision, f.; Zusan-menstoss, m.; rail- 
way collision; rencontre, f. 

Zisenbahnconcession, f.; parliamentary charter, 
grant, bill; concession de chemin de fer, /. 

Eisenbahnconcession, Bedingungen zu einer — ; 
conditions of a railway grant; cahier des 
charges, m. 

Eisenbahnconducteur ; Conducteur; Fiihrer, m.; 
railway guard; guard; conducteur de chemin 
de fer, m. 

Eisenbahneurve, /f. ; 
courbe, f. 

Eisenbahndamm, das Lattenprofil eines —; gauge 
of lath; gabarit de terrassement en lattes 
clouées. 

Eisenbahndirectorium, n.; railway beard; diree- 
tion d’un chemin de fer, /f. 

Eisenbahn Distanzsignal; Einfahrtsignal, n.; 
station signal; distant signal; signal a dis- 
tance, avancée. 

Eisenbahndrehscheibe, /.; turn-table; plaque 
tournante. 

Eisenbahndurchfahrt, f.; railway tunnel; tunnel, 


ticket-stamper ; 





ressort 





I 





railway curve; radius ; 


m,. 
Eisenbahndurchlass, m.; Rigole, f.; culvert; 
deep furrow. ; rigole, f.; ponceau, m. 
Eisenbahnen, die geneigte, schiefe Ebene auf 
Eisenbahnen; incline; inclined plane; plan 
incliné. 
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Eisenbahnen, die selbstwirkende schiefe Ebene, 
Rampe auf Eisenbahnen; self-acting, double- 
acting inclined plane; plan automoteur. 

Eisenbahn, einschienige Eisenbahn; Palmer rail- 
way; railway with one central rail ; chemin de 
fer statique, a la Palmer. 

Lisenbahn-Einschnitt ; Durchstich ; Durchschlag, 
m.; cutting; tranchée, f. déblai, m. 

Eisenbahn-Einschnitte stechen; Durchstiche an- 
legen ; to make cuttings; percer des tranchées. 

Eisenbahn-Einschnitte trocken legen; to drain 
cuttings; dessécher les parois d’une tranchée. 

Fisenbahnerdarbeiten, das Aufquellen ; Aufgehen, 
Wachsen der Erde bei —; swell of the ground; 
foisonnement, m: 

Eisenbahnerdarbeiten, die Faschinirung, das 
Buschwerk bei —; fascine-work, fascinage, m. 

Eisenbahnerdarbeiten, die Seitenentnahme bei 
— +}; side-cutting; emprunt de terre, m. 

Eisenbahn-Erddamm ; Schiittdam; Auftrag, m.; 
die Aufschiittung; embankment; earth-bank ; 
remblai, m.; levée de terre, f. 

Kisenbahnen, der Erdrutsch auf Eisenbahnen; 
slip; land-slip; éboulement, m. 

Eisenbahndollmetsch, m.; railway interpreter ; 
interpreter ; interpréte de chemin de fer, m. 

Kisenbahnfahrkarte, f.; Eisenbahnbillet, n. ; 
railway ticket; ticket; billet, coupon de 
chemin de fer, m. : 


Eisenbahnfahrkarten datiren & numeriren (stem- | 
peln); to date and number (stamp) tickets; | 


dater et numéroter (timbrer) les billets. 


Eisenbabnfahrt, f.; run, trip on a railway ; Vo- | 


yage, tour, m.; excursion de chemin de fer, /. 

Kisenbahnfahrt, f.; journey; parcours, m. 

Eisenbahnfahrzeuge, n. pl.; rolling-stock; car- 
riages ; véhicules, m. p/.; matériel roulant. 

Eisenbahnfeuergrube ; Léschgrube, f.; ash-pit ; 
engine-pit ; fosse a piquer le feu, f. 

Kisenbahn Flachschiene ; Plattschiene ; plate 
rail; rail paralléle prismatique, plat, bande 
plate, de fer plat. 

Kisenbahn Flachenwager, Nivelleur, m.; sur- 
veyor; leveller; niveleur, m. 

Eisenbahnen, der Freipass auf — ; pass ; 
de circulation, m. 

Kisenbahn Fussschiene; patten rail; foot rail; 
rail a patin. 

Kisenbahngefalle, n.; Neigung; Steigung. f. ; 
gradient ; ascent; fall; pente, f.; remont, m. 

Fisanbahngeleisen, der Raum zwischen zwei —; 
Zwischenraum ; intermediate space; entre- 
voie, /. 

Eisenbahngepacke, m.; railway luggage; pas- 
sengers’ luggage; bagages, m. pl. 

Eisenbahngepiick, die Abgabe des —; 
of luggage ; livraison des bagages, f. 

Fisenbahngepiicke, das Abwiegen des —; weigh- 
ing; pesage, m. 

Nisenbahngepicke, die Einschreibung des —; 
booking, registering of luggage; enregistre- 
ment des bagages, m. 

Kisenbahngepiicke, zuriickgelassenes —=; left 
luggage ; bagage déposé dans les gares. 

Eisenbahngepickschein ; Gepiickzettel, m.; bag- 
gage or luggage bill; bulletin de bagages, m. 

Nisenbahngesellschaft, f.; railway company ; 
compagnie de chemin de fer, /. 


permis 


delivery 


Eisenbahn, die gerade Richtung der Eisenbahn ; 
straight line; alignement, m. 

Eisenbahugesellschaft, die Generalversammlung 
der —; general meeting of a railway company ; 
assemblée générale d’une compagnie de chemin 
de fer. 

Eisenbahngesetze, n. pl.; railway laws (bye-laws 
and regulations ; lois et réglements de chemins 


de fer. 
Eisenbahngiiter, das Verladen der —; loading 
and unloading ; manutention, /. 
Eisenbahn-Giiterbahnhof, m.; goods station; 


gare de marchandises, /. 

Eisenbahngiiterdienst, m.; goods’ service; service 
des marchandises, m. 

Eisenbahngiiterhalle, f.; Giiterschuppen, m. ; 
goods depét; depét des marchandises, m. ; 
halle, f.; hangar 4 marchandises, m. 

Eisenbahngiiterinspector, m.; goods manager ; 
inspecteur du service des marchandises, m. 

Eisenbahngiiterladeplatz,; Producteladeplatz, m.; 
landing stage ; quai 4 marchandises, m. 
Eisenbahngiiterwagen, bedeckter —; Packwagen, 
m.; covered goods wagon; luggage wagon ; 
fourgon, m. 

| Eisenbahngiiterwagen, offener —; Lowry; Block- 
wagen, m.; truck; lowry; open box wagon; 
open goods wagon; fardier, truck, wagon 4 
plateforme découverte, m. 

Eisenbahn Giiterwagen, das Lademaas fiir offene 
—j; gauge of goods carriages; gabarit de 
chargement, m. 

Eisenbahngiiterzug, m.; goods train; baggage 
train; train de marchandises, m. 

| Eisenbahn Giiterzugsmaschine ; Locomotive fiir 
Giiterziige, f.; goods locomotive; luggage 
engine; machine 4 marchandises, f. 
Eisenbahnen, halber Preis auf — ; 
demi-place, f. 

Eisenbahn Hauptschiene; die feste Schiene einer 
Ausweiche ; main rail; stock rail; rail contre- 
aiguille; rail fixe. 

Eisenbahn Hebeschraube, f.; der Hebesatz; die 
Schraubenwinde; screw jack; jack screw; 
vérin; verrin, m.; cric a vis, m. 

Eisenbahn Hinterrad; hind-wheel ; 
wheel ; roue de derriére, /. 

Eisenbabnhof, m.; terminus; station; gare, /. ; 
embarcadére; débarcadére, gare de départ, 
d’arrivée ; station, f. 

Eisenbahnhofs-Direktor ; Bahnhofsvorstand ; 
Bahnhofsverwalter, m.; station master; chef 
de station, de gare, m. 

Eisenbahn, die horizontale Strecke der Eisen 
bahn zwischen Steigungen; horizontal tract ; 
between inclines ; level length; palier, m. 

Eisenbahninspektor, m.; railway inspector; in- 
specteur de chemin de fer, m. 

Eisenbahn Kammbreite ; Kronenbreite, f.; width 
of summit or top; largeur de la créte ou 

du couronnement. 

Eisenbahn Kantenschiene; edge rail; rail a re- 
bord ; bande, orniére saillante. 

Eisenbahnen, das Knallsignal auf —j; deto 
nating, fog signal; petard ; pétard, m. 

earthworks; terrasse- 


half-price ; 


trailing 


Eisenbahn-Korper, m. ; 
ment, », 
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Eisenbahnkrahn, transportabler, —; travelling, 
movable crane; grue roulante, locomobile. 

Eisenbahnkrempel, f. (Spin.) ; rai] carde; carde a 
rail, f. 

Eisenbahn Kreuzung, schriige —; oblique cross- 
ing of a railway; traversée oblique. 

Eisenbahnkreuzung, rechtwinklige —; crossing 
of a railway at a right angle; traversée a 
angle droit, f. 

Eisenbahn, das Lingenprofil einer — ; longi- 
tudinal section; profil longitudinal. 

Eisenbahn Langschwelle, f.; longitudinal sleeper; 
longrine ; longuerine, /. 

Eisenbahn Laschensehiene; fish-plate‘rail ; rail a 
éclisse. 

Eisenbahnen, die Laufbriicke, der Steg bei Eisen- 
bahnen ; foot-bridge for crossing; passerelle, 
f.; pont de service, m. 

Eisenbahnlinie; Pahrbahn, f.; Schienenstrang, 
m.; Schienengeleise; Geleise; Gleis, n.; line; 
railway line; set of tracks; trackway; track, 
way of a railway; ligne d’un chemin de fer; 
voie, voie de fer, f. 

Eisenbahn Locomotive, die Probefahrt der —; 
trial trip ; parcours de garantie, m. 

Eisenbahn Locomotivfiihrer; Maschinist; Ma- 
schinenenfiihrer, m.; engine driver; engine- 
man; mécanicien; conducteur de la loco- 
motive, m. 

Eisenbahn Locomotivschuppen; die Locomotiv- 
remise ; das Maschinenhaus; engine house or 
shed ; dépot des machines, m. 

Eisenbahnmaterial, die Abnutzung des —; wear 
and tear of the rolling-stock ; dégradation du 
matériel roulant, /. 

Eisenbahnmeister, m.; police inspector; in- 
spector of watchmen; piqueur, m. 

Eisenbahnmeisterwagen, m. ; Draisine, f.; trolly ; 
waggonet de tournée, m. 


Eisenbahn Mittelschiene einer Kreuzung ; point- | 
rai! of a siding; rail du milieu d’un croise- | 


ment. 

Eisenbahn Nebengeleise, Seitengeleise, n.; side 
track; voie de garage, d’évitement, de service, 
f.; voie accessoire. 

Eisenbahnnetz; Bahnnetz, n.; system, net, net- 
work of railways; réseau de chemins de fer, m. 

Eisenbahn Oberaufseher; m.; chief inspector; 
inspecteur en chef, m. 

Ejsenbahn Oberaufsicht, f.; supervision of rail- 
ways; surveillance de chemin de fer, /. 

Eisenbahnoberbau ; der Oberbau zu einer Eisen- 
bahn; Bahnoberbau; permanent way (and 
buildings); voie permanente; superstructure, f. 

Eisenbahn Oberconducteur, m.; chief guard ; 
chief conductor; conducteur chef de train, m. 

Eisenbahnen, der Packtriger auf —; porter; 
railway porter; facteur, m. 

Eisenbahn Packwagen; bedeckter Giiterwagen ; 
luggage van; van; baggage wagon; fourgon, m. 

Eisenbahn Parallelschiene; Doppel T schiene ; 
parallel rail; double T rail; double cham- 
pignon-headed rail; rail paralléle, a cham- 
pignon symétrique, double T. 

Eisenbahnpass, m.; railway pass; permis de 
chemin de fer, m. 

Kisenbahnperron, n.; platform ; trottoir, quai a 
voyageurs, m. 





| Eisenbahnperron an der Giiterhalle, n.; footpath 
on landing stages ; trottoir de quai 4 marchan- 
dises, m. 

| Eisenbahnperron Gepickwagen, m.; luggage 
lowry on passengers’ platforms ; lorry pour les 
bagages, m. 

Eisenbahnpersonenhalle; Einsteighalle, f.; wait- 
ing-room ; halle a voyageurs, f. 

Eisenbahnpersonenwagen ; Personentransport- 

| wagen, m.; passenger carriage; voiture des 

voyageurs, f.; wagon pour le transport des 
voyageurs, m.; diligence, f. 

Eisenbahnpersonenenwagen, combinrter — ; mixed 

railway carriage ; voiture de voyageurs mixte. 

Eisenbahnpersonenzug, m.; passenger train ; 

train de voyageurs, m. 

Eisenbahn Personenzugmaschine, /.; ‘passenger 

locomotive ; machine a voyageurs, /. 

Eisenbahn, Planarbeiten zu einer Eisenbahn ; 

plans, plots, designs; plans et dessins, m. pl. 

Eisenbahnplanirung; Herstellung der Planie, f. ; 

levelling; planishing; régalage, dressement 

| de la plate-forme, m. 

| Eisenbahnplanum, n.; die Planie; level] plane; 
surface of the formation; plate-forme ; assiette 
de la voie, f, 

Eisenbahnpresse, f. ; rail press or printing press ; 
presse typographique 4 rails, /. 

Eisenbahn Puddelstahlschiene; puddled steel 
rail; rai] en acier puddlé. 

Eisenbahn, der Querdurchschnitt, das Profil einer 
|  Ejisenbahn; lateral, cross section; profile; profil 
en travers, m. 
| Eisenbahnradreife, die Aufbiegung der —; bend- 

ing railway tires ; cintrage des bandages, m. 

Eisenbahn Radschiene, der Spurkranz der —; 

flange ; rebord; bourrelet; boudin, m. 

Eisenbahnrider abschienen, abschlagen; to un- 
| shoe, unbind wheels; désembattre les band- 

ages. 

Eisenbahnrider beschienen, beschlagen ; to shoe, 
bind railway wheels; embattre les roues. 

Eisenbahnrader bremsen, durch eine Unterlage 
hemmen; to chock, scotch railway wheels ; 
caler les roues. 

Eisenbahnrider, das Galopiren der —; sliding; 
patinage ; mouvement de galop, m. 

Eisenbahnrider, verkuppelte —; coupled wheels ; 
roues accouplées. 

Eisenbahnen, das Rauchverbot auf Eisenbahnen; 
no smoking; smoking not allowed; défense 
de fumer, f. 

Eisenbahn Rinnenschiene ; channel rail; rail en H. 
Eisenbahn-Riss, Plan, m.; railway plot, plan, 
draught ; tracé, plan d’un chemin de fer, m. 
Eisenbahn Salonwagen, m.; saloon carriage ; 

Voiture salon, m. 

Eisenbahn Schiebebarriére, f.; sliding barrier; 
barriére a lisse glissante, /. 

| Eisenbahnschiebebiihne ; Transportplateform, f. ; 
travelling platform; traverser; sliding plat- 
form; chariot transporteur, m. 

Eisenbahnschiebebiihne im Niveau, f.; traverser 
at the same level; chariot transporteur 4 
niveau, sans fosse. 

Eisenbahnschiebebiihne mit versenktem Gleis, 
mit Grube, f.; traverser with pit or trench; 
chariot transporteur & fosse. 
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Eisenbahnschiene; Schiene, f.; rail; rail, m.; 
orniére ; bande, /. 

Eisenbahnschienen, die Abnutzung der —; wear 
and tear of rails; usure des rails, f. 

Eisenbahnschienen, das Adjustiren der—; cutting 
and adjusting rails; affranchissement ; cou- 
page, ajustage des rails, m. 

Eisenbahnschienen, Amerikanische, breitbasige, 
Vignoles — American, broad-footed rail ; rail 
Vignoles; foot rail; 3 rail; bridge rail; rail 
Américain, 4 base plate, 4 champignon avec 
semelle, a patin. 

tisenbahnschienen, das Aufsteigen der — 
superelevation to the outer rails ; surélevation 
des rails, f. 

Eisenbahnschienen, die Ausdehnung der —; ex- 
pansion of rails; dilatation ces rails, f. 

Eisenbahnschiene, Ausweich —; Weichschiene; 
Zunge; switch; switch tongue; movable rail ; 
slide rail; slitting rail; siding rail; aiguille, 
f.; rail mobile; switch, f. 

Eisenbahnschiene, Barlowschiene, A Schiene ; 
Barlow’s rail; rail Barlow. 

Eisenbahnschienen, das Befestigen der —; 
fastening rails ; attache, fixation des rails, /. 





Eisenbahnschienen, die Biegung der — ; flexure 
of rails; flexion des rails, /. 
Eisenbahnschiene, breitbasige —; Vignole 





Schiene ; American rail, rail Vignoles; broad- 
footed rail; foot-rail with single J, shaped 
section ; rail Américain, a base plate, a patin, 
a champignon avec semelle. 

Eisenbahn Sehienenbruch, m.; rupture, break- 
ing of rails; rupture des rails, f. 

Eisenbahnschienen, die Chablone, Spurlehre mit 
der Neigung der—; gauge of inclination ; 
gabarit d’éeartement des rails, m. 

Eisenbahnschiene, die Doppel T—,; Parallel- 
schiene; double T-rail ; double champignon- 
headed rail; parallel rail ; rail 4 double cham- 
pignon ; rail double T ; rail paralléle. 

Eisenbahnschiene, die einfache T —; single 
champignon-headed rail ; single, simple T rail ; 
rail 4 un seul champignon, a simple cham- 
pignon, simple T. 

Eisenbahnschieneisen ; Bahnschieneisen, 2. ; 
rai] iron; fer en barres pour les rails. 

Eisenbahnschiene, Fischbauch —; undulating, 
fish-bellied rail; rail ondulé. 

Eisenbahnschiene, flache — ; Schiene mit flachem 
Kopfe; plate rail; flat-headed rail; flat cham- 
pignon rail; rail plat; rail a surface plate. 

Eisenbahnschienenfuss ; Schienenfuss, m.; rail 
foot ; patin du rail, m. 

Eisenbahnschienenfuss einkerben, einklinken ; 
to clinch the rail foot; encocher le patin du 
rail. 

Eisenbahnsehiene, gestiihlte —; acierated rail ; 
rail aciéré. 

Eisenbahnschiene mit gewélbtem Kopfe ; cham- 
pignon rail; rail 4 surface bombée. 

Eisenbahn Schienenfuss, m.; die Latsche ; 
patten ; rail foot; empattement inférieur des 
rails 4 patins ; patin du rail, m. 

Eisenbabnschiene, hohle —; _ Briickschiene ; 
bridge-rail ; rail en 9. 

Eisenbahn Schienenleger, m.;  plate-layer ; 
poseur, m. 


Eisenbahn Schienenleger, der Aufseher der —; 
foreman of the plate-layers; conducteur des 
travaux et de l’entretien, m. 

Eisenbahn Schienenleger, ein Gang, Trupp 
—; gang of plate-layers ; atelier, m.; brigade 
de poseurs, f. 

Eisenbahnschienen auf Langschwellen; rails of 
continuous or longitudinal bearings; rails en 
fer et bois, posés sur longrines. 

Eisenbahnschienen, oder das Schienengleis legen ; 
to lay down the rails on the way of a railroad ; 
poser les rails ou la voie d’un chemin de fer. 

Eisenbahnschienen Biegmaschine,f. ; rail. bending 
machine ; machine 4 cintrer les rails. 

Eisenbahnschienenpresse ; Schienenpresse, /f. ; 
rail press ; presse a dresser les rails, f. 

Eisenbahnschienriumer; Schienenriumer; Bahn- 
riumer, m.; rail guard; life-guard sweeper ; 
safeguard ; chasse-pierre, garde, n. 

enbahnschiene mit hervorstehendem Rande ; 
Kantenschiene, f.; edge rail; edged rail ; 
bande saillante; orniére suillante; rail a re- 
bord, m. 

Eisenbahnschienen richten, ausgleichen; to set 
and straighten rails; dresser les rails. 

Eisenbahnschiene, Rinnen — ; channeled rail; 
channel rail; rail en H. 

Eisenbahnschienensiige ; Schienensage, f.; rail 
saw; circular saw; scie a rails; scie circulaire 
pour couper les rails, f. 

Eisenbahnschienen, oder Schienenstuhl, m.; 
chair; rail chair ; coussinet, m. 

Eisenbahnschienen, der Schraubenbolzen zum 
Befestigen der —; auf den Schwellen; wood 
screw for rails ; tire-fonds, m. 

Eisenbahn Schienenstiicke, n. pl. ; cut up rails ; 
rails coupés. 

Eisenbahnschienenstuhl fiir die Zwischen- 
schwellen; der Mittelstuh]; intermediate rail 
chair ; coussinet intermédiaire. 

Eisenbahnschienenstuh], Unterstiitzungs —; 
single rail chair; coussinet intermédiaire. 

Eisenbahnschiene, Stuhl —, I schiene; rail 
resting upon chairs or c.adles; I rail; rail a 
champignon, a coussinet. 

Eisenbahnschienen in Stiihlen befestigen; to 
secure rails in chairs ; encastrer les rails, 

Eisenbahnschienen iiberblatten ; to half the rails 
in the middle and iap them together; assembler 
les rails A mi-fer. 

Eisenbahnschienen umkehren; to turn up rails; 
retourner les rails. 

Eisenbahnschienen, die Unebenheit, Beule in 
—; bruise, dent; bosse, f. 

Eisenbahnschienen Unterlage, f.; sleeper; sup- 
port; stone block ; block ; longrine ; traverse, 
f.; dé, support en pierre. 

Eisenbahnschienen, das Verkeilen der —; wedg- 
ing the rails; coinsage, m. 

Eisenbahnschiene, verlaschte —; fished rail; 
rail éclissé. 

Eisenbahnschienenwalzwerk ; Schienenwalzwerk, 
n.; rail mill; rail rolling-mill; laminoir a 
rails, m. 

Eisenbahnschiene, die Zwang —j; guard rail; 
check rail: contre-rail, m. 

Eisenbahm-Schlagbaum, m.;° bar for sidings; 
traverse bascule, f. 











[8] 








}.isenbahnschwell Eisenbalinquerschweile ; 
Schwelle, f.; sleeper; railway sleeper; traverse; 
bille, f. 

Eisenbahnschwelle, die behauene —,; square 
sleeper ; traverse équarrie, en bois équarri. 
lisenbahnschwellen, gesunkene — ; sunksleepers ; 

devers de rails, w. 

Risenbahnschwelle, die halbrunde — ; half-round 
sleeper ; traverse demi-ronde. 

Eisenbahnschwellen, die Lehre zum Bohren der— ; 
template for boring sleepers; gabarit pour le 
pergage ces traverses, m. 

Eisenbahnschwellen, die Lehre zum Einschneiden 
der —; template for cutting rails; gabarit pour 
lentaillage des traverses, m. 

Fisenbahnschwellen, die Steinschiittung, Beschot- 
terung der —; ballasting of the sleepers ; em- 
pierrement des traverses; ballastage d'un 
chemin de fer, m. 

Kisenbahnen, die Seilebene auf —; inclined 
plane with rope; plan a cable, m. 

Eisenbahn, die Seiten senbalin; Seitenlinie ; 
branch line; voie d’embranchement, f.; em- 
branchement, m. 

Zisenbahnsignal, 

danger signal) ; 
chemin de fer, ». 

Kisenbahn§ Signalscheiben ven verschiedener 
two signal dises of different size ; 

signaux, ». 

i.isenbahn Spurlehre, f.; standard gauge; cramp 
gauge; gabarit 4 sabotage, pour la vérifica- 

vn du sabotage. 

Ki-cnbahn Stahlechiene; steel rail; rail en acier. 

Eisenbahnstation, f.; railway station; station de 
chemin de fer, f. 

1 isenbahnsteigungen ausgleichen; to establish a 
plane between ascents and descents; raccorder 
deux pentes. 

Lisenbahnen, die Steinpackung, trockene Mauer 
auf Eisenbahnen; dry wall; stone packing ; 
perré, pierré, m. 

Kisenbahn Stossapparat eines Nebenstranges ; 
stationary buffer; heurtoir d’une voie de 
garage, m. 

Eisenbahn Stoss und Zugfeder, f.; buffing and 
draw spring ; ressort de choc et de traction, m. 

Lisenbahn Stossschiene; Lasche; Stosslasche, f.; 
lish; fish-plate; rail-fish; splint; éclisse, f. 

Eijsenbahn Stossschwelle; Fugenschwelle, f. ; 
joint sleeper; traverse de joint, /. 

Eizenbahnstrecke, f.; section of a railway: 
section, f. 

Fisenbalin Stiickarbeiter, m.; jobber; tacheron, m. 

Kisenbahn Stuhlschiene; I schiene; I rail; rail 
resting upon chairs or cradles; rail a cham 
pignon, 4 coussinet. 

tirenbabnstiihle, das Aufsetzen, Befestigen der 

auf den Schwellen ; fastening chairs on the 

pers; sabotage des traverses, m. 

nbahn Seitengraben; Scitencanal, m.; die 
Seitenrinne ; side gutter; side channel ; rigole 
‘ongitudinale ; canal latéral. 

Li-enbahnsenkgrube; Abzugsgrube, f.; sink hole ; 
sink trap; puisard,m.; trappe a nettoyage, /. 

Eisenbahnsteinblock ; Tragstein; Stublstein ; 

Wiirfel; Bleck; stone block; block; dé; 

support en pierre, 


















railway signal; (alarm; 
(sigral d’alarme) de 




















Eisenbahn ; street railway ; 





sseniibergang, m.; die Kreuzung; 

passage, ™. 

Strasseniibergang in gleicher Hohe; 
paved crossing; level crossing; passage de 
niveau, m. 

Eisenbahnsystem, m.; railway system ; systéme 
de chemins de fer, m. 

Eisenbahntarif, m.; railway tariff; tarif de 
chemin de fer, m. 

Eisenbahn Telegraphensignal, optisches — ; 
semaphor signal; signal de Sémaphores, m. 
Eisenbahnen, der Todesunfall auf —; death by 

railway accident; décés par suite d’accident, m. 

Eisenbahn Tragrad, Hinterrad, 2. ; trailing 
wheel; hind wheel; roue de support, por- 

tante; petite roue. 

Eisenbahntransport, m.; conveyance, transport 
by railway ; transport par chemin de fer. m. 
Eisenbahn Treibrad, Triebrad, n.; driver wheel ; 

driving wheel; roue motrice. 

Eisenbahn Tunnel, m.; tunnel; tunnel; souter- 
rain, m. 

Eisenbahnumziunung ; Eisenbahnumpfahlung, 
f.; fencing; fence; enclosure; cloture, f. 

Eisenbahnunfall, m.; railway accident; accident 
te chemin de fer, m. 

Eisenbahn, der Unterbau zu einer Eisenbahn: 
groundwork; earthworks; terrassement, m. ; 
fondations, f. p/. 

Eisenbahn, die Unterhaltung der Eisenbahn ; 
maintenance of the permanent way ; entretien 
de la voie, m. 

Eisenbahnunterlagsplatte ; Stossplatte; Stuhl- 
platte, f.; bed-plate; offset-plate; ground 
plate; platine, selle pour rails-Vignoles, f. 

Eisenbahnverbindung, f.; communication by 
railway ; communication par chemin de fer, f. 

Eisenbahnen, die Verbindung zwischen dem 
Locomotivfuhrer und Wagenfiihrer; com- 
munication between the engine-driver and 
guard; communication entre le mécanicien 
et le garde-convoi. 

Eisenbahn Verbindungs schienen; junction rails; 
rails convergents. 

Eisenbalnverkehr, m.; railway traffic; circula 
tion des chemins de fer, m. 

Eisenbahnverwaltung, f.; railway board; board 
of management; administration des chemins 
de fer, f. 

Eisenbahn, der Verwaltungsrath einer Eisenbahn; 
railway committee ; board of governors; con- 
seil d'administration; comité de direction, m. 

Eisenbahn Viaduct, m.; die Landbriicke ; 
viaduct ; dry bridge ; viaduc, m. 

Eisenbahn, Vorarbeiten zu einer Eisenbahn, f. p/; 
preliminary works of a railway; étu ‘un 
projet de chemin de fer, f. pl.; travaux pré 
paratoires, m. pl. 

Eisenbahn Vorderrad, n.; leading wheel; roue 
de devant, /. 

Eisenbahn, der Vorsitzer eines Verwaltungsrath 
chairman of the board of governors; directeur, 
chef, président du conseil d’administra- 
tion, m. 

Eisenbahn Waarenlager; warehouse; entrepdt, » 

Fisenbahnwichter; Bahnwichter; Bahnwirter, 
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m,; railway guard; watchman of the line; 
warder; gardien; cantonnier; garde-ligne, m. 

Eisenbahnwigen, die Bauwerkstatte fir —; 
carriage-building works ; atelier de charron- 
nage, m. 

Eisenbahnwirter; Bahnwiérter, m.; railway 
guard; watchman; warder; gardien, canton- 
nier de c! emin d: fer; garde-ligne, m. 

Eisenba! nwarteriaus; Bahnwiarterhaus; Warter- 


haus, n.; watchman’s house; maison de | 


gardes, /. 

Eisenbihnwagen; Personenwagen, m.; railway 
carriage; wagon; car; voiture de chemin de 
fer; diligence, f. 

Eisenbahnwagen, die Abtheilung eines —; das 
Eisenbahncoupé; compartment of a wagon ; 
compartiment d’un wagon, d’une diligence, m. 

Eisenbahnwagen, die Abtheilung fiir Damen ; 
das Damencoupé ; compartment for ladies; for 
ladies only; compartiment réservé aux dames, m. 

Ejsenbahnwagen, die Beschidigung in — ; 
damage done in railway carriages; dégrada- 


tions commises par les voyageurs dans les | 


voitures, /. pl. 


Eisenbahnwagen, die Kuppelung der —; die | 


Wagenkuppelung; railway coupling; coupling; 
attelage, m. 

Eisenbahnwagenfeder, f.; railway carriage spring; 
ressort de voiture de chemin de fer, m. 

Eisenbahnwagenrad, n.; railway carriage wheel ; 
roue de voiture de chemin de fer, f. 

Eisenbahnwagen fiir Raucher; smoking carriage; 
compartiment réservé aux fumeurs. 

Eisenbahnwagen mit Wichterhaus, m.; carriage 
with a guard box; voiture-guérite, /. 

Eisenbahn wagenfiihrer ; Conducteur, m.; guard; 
conductor ; conducteur; surveillant des 
wagons, m. 

Eisenbahnwaggon; Waggon; Giiterwagen, m. ; 
waggon ; truck; railway carriage for baggage 
and goods; wagon; wagon; vagon a bagages, 
a marchandises, m. 

Eisenbahn Wartesaal, m.; waiting room; salle 
d’attente, f. 

Eisenbahn Wasserkrahn, m. ; water crane; grue; 
grue hydraulique, f. 

Eisenbahn Wasserstation, f.; watering station ; 
water station; tank; cistern; chiteau d’eau, 
m.; prise d’eau, f. 

Eisenbahn Wegiiberfiihrung; die Wegebriicke 
iiber der Bahn; over-bridge; viaduc en dessus 
des rails, m.; passerelle, f. 

Eisenbahn Wegunterfiihrung, f.; das Briicken- | 
thor unterder Bahn; under-bridge; viaduc 
en dessous des rails, m. 

Eisenbahnweichcurve, f.; curve of siding; courbe 
d’évitement, /. 

Eisenbahnweichenbock, m,; switch box; point 
box; cage de croisement, f.; levier de 
manceuvre, m. 

Eisenbahnweichenhebel, m.; switch lever; levier 
a excentrique, m. 

Eisenbahn Weichenschiene ; Ausweichschiene ; 
Weichenzunge; switch; siding rail; slide rail; 
movable rail; sliding tongue; switch tongue ; 
rail mobile; switch; aiguille, f. 

Eisenbahn Weichensignal, n.; switch signal ; 
signal de branchement, m. 


Eisenbahn Weichensteller; Weichenwarter, m. ; 
switchman ; switcher; pointsman; garde voie; 
aiguilleur, m. 

Eisenbahn Winde, /. ; lifting jack; cric, m. 

Eisenbahnwinkel ausgleichen; to adjust angles 
by curves; raccorder les angles par des courbes. 

Eisenbahnzug ; Bahnzug; Wagenzug; Zug, ™.; 
railway tra‘n; train; convoi; train, m. 


| Eisenbahnzug, das Aufhalten des — ; stoppage ; 


stop; arrét, m. 

tisenbahnzug, der—entgleist; the trainisthrown 
or runs off the rails ; le convoi déraille ou sort 
des rails. 

Eisenbahnzug, der Extra —; special train; 
train spécial. 

Eisenbahnzug, gemischter —j; mixed train ; 
train mixte. 

Eisenbahnziige, das Schlingeln der —; oscil- 
lating motion ; mouvement de lacet, m. 

Eisenbahnzug, verungliickter —; train in dis- 
tress; train en détresse, m. 

Eisenbahnziige zuriick treiben; to push trains 
back; to back; refouler les trains. 

Eisenbahnzug, das Weichen der — ; shunting 
trains ; garage des trains, m. 

Eisenbahn Zwischenschwelle; Mittelschwelle, f.; 
intermediate sleeper; traverse intermédiaire. 
Eisen, das Bahnschienen — ; Bahn Eisen; railiron ; 

fer en barres pour les rails; fer a rails. 

Eisenbalken ; Eisentriiger, m.; iron girder; 
longrine, traverse, poutre en fer, /. 

Eisenbalken, armirter Guss—; truss-iron girder ; 
poutre en fer armée. 

Eisenband, n.; iron strap; flat iron wire; bance, 
piéce de fer, f. 

Eisenband, n.; die Schiene (Bauw.); iron string; 
hoop; lien de fer, m. 

Eisenband, n.; Zwinge; Frette. f.; Hirnring. a. 
(am Kopfe eines Pfahls); ferrule, vervel ; 
hoop; frette; virole, f. 

Eisenband ; Balkenband, n.; iron ring; ferrule; 
embrassure, f. 

Eisen, das Bandeisen; Reifeisen; hoop iron, 
hoops; small flat iron; fer en barres plat, en 
bandes, en rubans, feuillard; feuillard; fer 
spaté. 

Eisen, Bandeisen fiir Flintenliufe ziehen; to 
draw iron bands for gun-barrels; ¢tirer le fer 
en bandes. 

Eisen, das Basalteisen; der Wolfram; basalt 
iron; tungstate of iron; wolfram; fer basal- 
tique ; tungstate de fer; scheelin ferrugine. 

Eisenbau, m.; iron construction, building ; con- 
struction en fer, /. 

Eisen, Baueisen; building iron; fers de char- 
pente, 

Eisenbaum, m. (Fiirb.); iron-wood tree; sidero- 
dendron ; bois de fer, m. 

Eisenbeize; Eisenbriihe; Schwarzbeize ; schwarze 
Kiipe; iron liquor; iron mordant; acetate of 
iron; bouillon noir; tonne au noir, J. 

Eisenbeize, holzsaure —; pyrolignous iron 
liquor; bouillon noir pyroligneux. 

Eisenbeize, schwefelsaure —j; sulphuric iron 
liquor; bouillon noir sulfurique. 





| Eisenbeize, weinstein-schwefelsaure — ; sulpho- 


tartaric iron liquor; bouillon noir sulfo-tar- 
tarique, 








[ 10 ] 








Eisen, mit Eisen bekleidet, bedeckt ; iron-coated; 
couvert, revétu de fer. 

Eisen mit Silber, &c., belegen; to coat iron 
with silver, &c.; appliquer de l’argent &c. sur 
fer. 

Eisen, die Bergeisen bestecken; to helve the 
mining tools; emmancher les fers. 

Eisenbergwerk, n.; der Eisenbruch; die Eisen- 
grube ; iron mine; iron pit; mine de fer, f. 

Eisen, mit Eisen beschlagen; mit eisernen 
Reifen versehen; iron-bound: bound with 
iron; garni de fer; cerclé. 

Eisen, mit Eisen beschlagen, befestigen; to fur- 
nish, mount, or arm with iron; garnir de fer. 

Eisenbleschlag; Beschlag, m.; iron mounting ; 
ironwork ; iron furniture; iron clip; ferrel ; 
garniture de fer; frette; ferrure, f. 

Eisenbeschlag. roher —; ironwork rough from the 
forge ; ferrure ébauchée, brute. 

Eisenbeschlag an Stiefeln; iron fastenings of 
boots; fer de botte. 

Eisen, mit Eisen beschlagen, beschuht; iron-shod; 
ferré. 

Eisen bestecken (Bgw.); to helve gads or tools; 
emmancher les pointerolles. 

Eisenbestimmung, die quantitative —; quanti- 
tative analysis or estimation of iron; dosage 
du fer, m. 

Eisenbisulfuret ; Eisenpersulfuret, n.; bisulphide, 
bisulphuret of iron; cubic pyrites; mundic; 
bisulfure de fer, m. 

Eisenbitterkalk ; Eisenbitterspath; Eisenbraun- 
Kalk; Perlspath, m.; pearl spar; dolomite ; 
chaux carbonatée ferro-manganésifére; dolo- 
mie, f. 

Eisenblau, n.; die Eisenblauerde; der Eisen- 
blauspath; der erdige Vivianit; Glaukosiderit; 
phosphorsaures Eisenoxyd Oxydul; blue iron 
earth; native Prussian blue; phosphate of 
iron; vivianite; bleu de fer; bleu de Berlin; 
fer phosphaté; phosphate de fer; vivianite ; 
bleu de Prusse natif. 

Eisenblau, blitteriges —; vivianite; vivianite, /. 

Eisenblau, das erdige —; die Blaueisenerde ; 
earthy phosphate of iron; fer phosphaté ter- 
reux. 

Eisenblau, spathiges —; sparry blue iron earth ; 
bleu de fer spathique, m. 

Eisen blau anlaufen lassen; to temper blue; 
bleuir le fer. 

Eisen, blausaures Eisen; das Berlinerblau; prus- 
siate of iron; Prussian blue; prussic blue ; 
prussiate de fer; bleu de Prusse, m. 

Eisenblausiure; Ferrocyanwasserstoffsiure, /. ; 
ferrocyanic acid; ferro-prussic acid; hydro- 
cyanic acid; zootic acid; acide ferro-cyanique, 
prussique, cyanhydrique. 

Eisenblausauer ; ferro-prussic ; _ ferro-cyanic ; 
hydrocyanic; zootic; ferro-prussique; ferro- 
cyanique; cyanhydrique. 

Eisenblausaures Salz; ferrocyanide; hydro-ferro- 
cyanate ; ferro-prussiate; cyano-ferrate; ferro- 
cyanate ; ferro-prussiate ; prussiate de fer, m. 

Eisenblech, ».; iron plate; sheet iron; fer en 
lames, en feuilles; tdle, f. 

Eisenblech, n.; plate iron; sheet iron; fer en 
tole. 

Eisenblech ; 


Blatteisen; Sturzblech, n.; sheet 





iron; iron plate; iron in sheets; plate iron; 

fer en feuilles. 

Eisenblech, Einzel —; Einzelblech; single tin 
plate; common plate ; fer en feuilles simples. 
Eisenblech, Kessel —; das Kesselblech; boiler 

plate; fer en plaques, tdle forte. 

Eisenblech, galvanisirtes, verzinktes —; gal- 
vanized, zinked sheet iron; téle galvanisée, 
zinguée. 

Eisenblech abbeizen, beizen; to cleanse iron plate 
for tinning; nettoyer les feuilles de fer. 

| Eisenblech, galvanisch verzinntes —-; sheet of 
galvanized tinned iron; feuille de fer gal- 
vanisée et étamée. 

Eisenblech, gehimmertes —; Hammerblech ; 
hammered iron plate; tilted sheet iron; fer 
en lames forgé. 

| Eisenblech, gereiftes, gerunzeltes, gewelltes —; 

corrugated plate ; tdéle gaufrée, ondulée. 

Eisenblech, geschlagenes —; hammered sheet 
iron; tole martelée. 

Eisenblech, gewalztes —j; Walzblech; rolled 
iron plate or sheet iron; fer en lames cylindré. 

Eisenblech, schwaches —; Sturzblech, n.: 
sheet iron; plate iron; fer en feuilles. 

Eisenblech, schwarzes —; Schwarzblech; black 
sheet iron or iron plate; fer noir, en lames 
noir, 

Eisenblech, verzinntes —; Weissblech ; tinned 
iron plate; tin-plate; white iron plate; fer en 
lames étamé ; fer blanc. 

Eisenblechern; made of iron plate or sheet iron; 
de, en téle. 

Eisenblechmantel, m. (Metall.); iron shell ; 
revétement en fer, m. 

Eisenblechramme, f. (Walzw.); slab; brame, /. 
Eisenblechsturz, m.; Eisenblechstiirze, f. (Walz.) ; 
slab; bidon, m. 

Eisenblechtafel, f.; iron plate; sheet of iron; 
iron sheet ; feuille, lame de fer, /. 

Eisenblei, n.; iron and lead compound; compo- 
sition de fer et plomb, f. 

Eisen mit Blei vergiessen; to run in iron with 
molten lead; sceller, couler le fer dans la pierre. 

Eisenblicke, m. pl. (Mar.); kentledge ; lest de 
fer, m. 

Eisenbliithe, Eisenblume, /.; der Eisenbeschlag ; 
blitterige, faserige Arragonit; Arragonspath ; 
carbonated fibrous lime; branched or coralli- 
form arragonite; flos ferri; flower of iron; 
fleur de fer; mine de fer blanche; chaux car- 
bonatée fibreuse, coralloide; arragonite fibreuse 
en rameaux blanes ; flos ferri. 

Eisenbohrer, m.; drill for boring iron; foret a 
fer, m. 

Eisenbohrspine, m. pl.; iron borings; alésures, 
f. pl.; copeaux de fer, m. pl. 

Eisen, das Bolzeneisen; bolt iron; fer 4 boulons. 

Eisen, das Boraxeisen; borate of iron; borate, 
borax de fer, m.; fer boraté; lagonite, f. 

Eisenbrand, m. (Bergw.); loadstone ; magnetic 
iron; magnet; feraimanté. 

Eisenbranderz, n.; oxidated argillo-bitumini- 
ferous iron; mine de fer bitumineuse, f. 

Eisen braunbeizen; to brown iron; bronzer le fer. 

Eisen, das Braunbeizen, Braunmachen, Brii- 

niren des Ejisens; browning; bronzing ; 

bronzage du fer, m, 
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Eisenbraunkalk, S. Eisenbitterkalk. 
Eisen, Brecheisen (Wkzg); crow bar; pince, /, 


Eisen breiten; to beat out, flatten iron; aplatir | 


le fer. 

Eisen, Brenneisen; curling iron; fer a papil- 
lottes. 

Eisen, die Eisen bringen, fiirbringen, vorbringen ; 
to limit mining operations; limiter 1l’exploita- 
tion, 


Eisen, anderthalb Bromeisen; sesquibromide of 


iron; sesquibromure de fer, m. 

Eisenbromiir, ferrous bromide ; 
ferreux. 

Eisen, das Eisenbromid ; 
mure ferrique. 

Eisenbruch, S. Eisenbergwerk. 

Eisenbriicke, f. ; iron bridge ; 

Eisenbriihe, 8. Eisenbeize. 

Eisenbiigel, m. (Sattl.); plate of hind-and-fore 
fork of saddle trees; demi-cercle d’argon pour 
cavalerie légére. 

Eisen, Biigeleisen ; Plitteisen; smoothing iron; 
box iron; flat iron; fer a repasser; fer. 

Eiscu, das Bundeisen; bundle iron; 
bottes. 

Eisen, C férmiges Eisen; C iron; fer a C. 

Eisencarbonat, n.; der Spatheisenstein; car- 
bonate of iron; spathic iron; chaux car- 
bonatée ferrifére. 

Eisencarbonat, Magnesia —, n.; magnesia car- 
bonate of iron; carbonate de fer magnésique, 
m.; magnésie carbonatée ferrifeére, f. 

Eisencarburet ; Kohleneisen, x.; carbide, car- 
buret of iron; carbure de fer; fer carburé. 

Eisencement ; der Kitt aus Eisen, Schwefe]l & 
Salmiak ; iron cement, glue; ciment a fer, m. 

Eisen cementiren; to cement iron; cémenter le fer. 

Eisen, anderthalb Chlor —; — sesquichlorid ; 
Eisensublimat, n. ; Chloreisen im maximum; 
Eisenblumen, f. p/.; sesqui or trichloride of 
iron; ferric chloride; perchloride of iron; 
iron sublimate ; sesquichlorure de fer, m. 

Eisenchlorid; Eisenanhydrid, 2.; anhydrous 
chloride of iron; protochlorure de fer anhydre, m. 

Eisenchloriir, n.; die Eisenchlorverbindung ; 
Einfach-Chloreisen ; Chloreisen im Minimum ; 
ferrous chloride; protochloride of iron; proto- 
chlorure de fer, m. 

Eisen, das Chrom —; das —chrom; Chromerz; 
der Chromeisenstein; chromsaures Eisen; chro- 
mate of iron; chromic iron; chrome iron; 
ferruginous oxide of chrome; fer chromaté, 
chromé, chromate de fer, m. 

Eisenochrysolith, n.; Fayalit, m.; ferruginous, 
iron chrysolite ; hyalosiderite ; fayalite; chry- 
solite de fer, f.; peridote ferrugineux. 

Eisencyanid ; Ferridcyanverbindung, f/f. ; cyanide 
of iron; cyanide de fer, m. 

Eisencyanid Kalium, rothes —; das Ferridcyan- 
kalium; sesqui ferro-cyanate of potassa; cyano- 
ferride de potassium, m. 

Eisencyanid, Kalium -—; Ferrideyankalium ; 
rothes Blutlaugensalz; ferricyanide, ferrid 
cyanide of potassium; red prussiate of potash; 
ferricyanure de potassium; cyanoferride de 
potassium ; prussiate rouge de potasse, m. 

Eisencyanidwasserstoff m.; red ferro-cyanic acid; 
acide cyanoferrique rouge. 


m. ; bromure 


ferric bromide; bro- 


pont en fer, m. 





fer en 


Eisencyaniir, n.; die Eisencyanverbindung; 
Cyaneisen ; blausaures Eisenoxydul ; Ferro- 
cyanverbindung ; cyanide of iron; proto- 

| cyanide of iron; protocyanure de fer, m. 

| Eisencyaniir, Kalium —; das eisenblausaure 

| Kali des Handels; Ferrocyankalium; gelbes 

Blutlaugensalz ; ferrocyanodide of potassium; 

yellow prussiate of potash ; prussiate jaune de 

potasse; cyanoferrure de potassium; ferro- 

cyanure de potasse, m.; lessive de sang, f. 

| Eisencyaniir-Cyanid, S. Berlinerblau. 
Eisencyaniirkalium ; Kaliumeisencyaniir, n. ; 

ferro-cyanide of potassium; prussiate of 
potash ; ferroprussiate of potash; yellow prus- 
siate of potash; yellow prussiate; blood-lye 
salt; cyanoferrnre, cyanoferride, ferricyanure 
de potassium; prussiate de potasse; prussiate; 
prussiate rouge ; ferrure de potasse ; rouge de 
Gmelin, ma. 

Eisencyanurkupfer; Eisenkupfercyaniir, n.; ferro- 
cyanide of copper; cuprous ferrocyanide ; 
cyanoferride, cyanoferrure de cuivre, m. 

Eisencyaniir, Wasserstoff —j; die Eisenblau- 
siure; Ferrocyanwasserstoffsiure; ferrocyanide 
of hydrogen; ferro-prussic hydroferrocyanic 
acid; ferruretted chyazic acid; acide ferro- 
cyanique. 

Eisencylinder, m,; die Eisenwalze; iron cylinder, 
roller; cylindre de fer, m. 

.Eisendachung, f.; iron roofing; toit en fer, m. ; 
toiture en fer, /. 

Eisen, die Deulen ziingen, zingeln; to shingle 
loops of iron; cingler les loupes de fer. 

Eisendicke, S. Eisenstirke. 

Eisen, das Diébeleisen ; peg iron; fer a chevilles, 

Eisendollen; Eisendiibel, m.; iron pig, dowel; 
goujon de fer, m. 

Eisen, Doppeleisen; der Doppelhobel; double 
iron; double plane-iron ; double fer de rabot. 

Eisendraht, m.; Draht, m.; iron wire; wire; fil 
de fer, de rechaud, de roulage, m. 

Eisen, Drahteisen; wire-iron; thread iron; 
olsom iron; wire-drawing iron; fer a filer; 
a fil de fer; forgis, m. 

Eisendraht, absolute Festigkeit des —; absolute 
strength of iron wire; résistance absolue du 
fil de fer. 





Eisen, Diinneisen; das Fassblech ;- sheet iron 
packed in casks; téle pour étamage, /. 

Eisendraht, diinngezogener —; thinned iron 
wire; fer ébroudi. 

Eisendraht, gebrannter, schwarzer —j; an- 


nealed iron wire; fil de fer trempé. 

Eisendrahtbandseil, n.; flat iron wire rope; cable 
en fil de fer aplati, m. 

Eisendrahtgewebe, n.; wire gauze; tissu métal- 
lique, m.; tole métallique, f. 

Eisendrahtmiihle, f.; iron wire-drawing mill; 
usine a fil de fer. f. 

Eisendrahtseil; Spannseil; Tragseil, m.; cable 
of iron wire; iron wire rope; cable, m., corde 
en fil de fer, f. 

Eisen drillen, mit der Drillsige abschneiden; to 
cut off iron with a hack saw; couper le fer. 
Eisen, Druckeisen ; Modeleisen (Kattd.); goffer- 

ing iron; fer A gaufrer; gaufroir, m. 

Eisendruse, f.; crystallised iron ore; minerai de 

fer cristallisé. 




















Eisen, eckiges Eisen; Winkeleisen; angle-iron ; 
fer 4 corniéres ; fer d’angle. 

Eisen entkohlen; to decarbonise iron; décarburer, 
décarboner le fer. 

Eisen, heiss erblasenes Eisen; hot-blast iron; fer 
fondu a air chaud, 

Eisen, kalt erblasenes Eisen; cold-blast iron; 
fer fondu a air froid. 

Eisenerde, f.; iron earth; ferruginous earth; 

iron mould; fer terreux; fer carbonaté 
argileux. 

tisenerde, die Blau —; blaue —; der 

Vivianit; das Berlinerblau; phosphorsaures 
Eisen; blue iron earth; phosphate of iron; 
vivianite; sexhydrous triphosphate of iron ; 
fer azuré terreux bleu; phosphate ferroso- 
ferrique ; fer phosphaté; phosphate de fer; 
vivianite, m. 

Eisenerde, die griine —; green iron earth; fer 
oxydé terreux vert. 

Eisen, die Erkennung & Bestimmung des Eisens, 
8.; detection and estimation of iron; recherche 
et détermination du fer, f. 

Eisen durch Feuer oder Hammer erweichen ; 
S. Eisen geschmeidig machen. 


_ 





Eisenerz, n.; iron ore; mine de fer, f.; fer | 


impur; pierre martiale, 
Eisenerz, ».; der Eisenstein; iron ore; iron- 
stone ; minerai de fer, m.; mine de fer, f. 


Eisenerz, der Ankaufspreis, die netten Kosten | 


des —; cost price of iron ores; prix de 
revient des minerais de fer. 

Eisenerz, arseniksaures —; arseniate of iron 
ore; arseniuretted iron ore; arseniate de 
minerai de fer, m.; minerai de fer arseniaté. 

Eisenerze, die mechanische Aufbereitung der 


—j; dressing of iron ores; préparation | 


mécanique des minerais de fer, /. 

Eisenerze, die Behandung der — mit An- 
thracit; treatment of iron ores by means of 
anthracite ; traitement des minerais a l’anthra- 
cite. 

Eisenerze, die Bestimmung, Analyse —; estima- 
tion, analysis of iron ores; analyse des mine- 
rais de fer, f. 


Eisenerz, Blaumagnet —; der Vignit; vignite ; 


mixture of magnetic iron; carbonate and 
phosphate of iron; Vignite, f. ; silico-carbonate 
de fer, m. 

Eisenerz, Bohn —; das Bohnerz; pea-ore ; 
fer pisiforme, globuliforme. 

Eisenerz, das Braun —; brown iron ore; 
native hydrated ferric oxide ; fer hématite brun. 

Eisenerz, disprismatisches —j; der Yenit ; 
Jenit ; Lievrit; Jevait; yenite; jenite; liev- 
rite; ilvaite; diprismatic iron ore; fer silicé- 
calcaire ; ilvaite; yénite; liévrite, /. 

Fisenerz, dodekaédrisches —; der Frank 
linit; franklinite; franklinite, f.; mine de fer 
en dodécaédres. 

Eisenerz, Erbsen — ; Erbsenerz; globular ore; 
fer oxydé rubigineux globuliforme; minerai 
globuliforme; mine de fer globuleuse. 

Eisenerz, geschwefeltes —; sulphuretted iron 
ore; minerai de fer sulfuré. 

Eisenerzgewinmung ;_ Eisenerzausbeutung, ff. ; 

extraction of iron from ores; exploitation des 

minerais de fer, f. 





Eisenerz, Glanz —, n.; der Glanzeisenstein ; 
oligist iron; iron glance; specular iron or iron 
ore; fer oligiste, spéculaire; oligiste; eisen- 
glantz, m. 

Eisenerz, grobes —; blind metal iron; mine 
de fer crue. 

Eisenerz, Griin —; der Griinstein; die faserige 
Griinsteinerde; der Allmanit; Kraurit; Chalko- 
siderit; Dafrenit; green iron ore; Kraurite ; 
Dufrenite; fer phosphaté vert. 

Eisenerz, griines —; green iron ore; hydrated 
ferric phosphate; Dufrenite; mine de fer 
verte. 

Eisenerz, Jaspis —; jaspery iron ore; mine de 
fer jaspée. 

Eisenerz, kieselreiches —; anhydrous silicate of 
iron; silicate de fer anhydre, m. 

Eisenerzen, Lager von —, n.; bed of iron 
ores; gite, gisement des minerais de fer, m. 
Eisenerz, Linsen —; der Rogenstein; lenti- 
cular iron ore ; oolitic iron flour or ore; mine 

de fer lenticulaire, f.; fer oolithique. 

Eisenerz, Magnet —; magnetic iron ore’; ferroso- 
ferric oxide; octahedral iron ore; mine de fer 
en octaédres, /. 

Eisenerz, Moder — ; Modererz; earthy oxydated 
iron; fer oxydé terreux; fer limoneux, vaseux. 

Eisenerz, Nieren —; Nierenerz; die Silber- 
gilde; argentiferous earthy oxide of iron; 
oxydated earthy ore ; fer oxydé terreux. 

Eisenerz, ockriges —; ochreous iron ore; mine 
de fer ocreuse. 

Eisenerz, octaédrisches —j; Magneteisenstein, 
m.; oxydulated iron; magnetite; fer oxydulé, 
oxydule de fer, m.; fer magnétique. 

Eisenerz, phosphorsaures —; phosphate of iron 
ore; minerai de fer phosphaté. 

Eisenerzen, die Reduction, Desoxydirung von 
—; reduction of iron ores; réduction des 
minerais de fer, /. 

Eisenerz, rhomboédrisches —; Eisenoxyd ; 
Eisenperoxyd, n.; Eisenglanz, m ; rhomboidal, 
rhombohedral iron -ore; peroxide of iron ; 
anhydrous peroxide of iron; Elba iron; oligist 
iron; specular iron; peroxyde de fer; fer oli 
giste; oligiste 


Eisenerz, das Résten des —; roasting iron ore ; 
grillage du minerai de fer, m. 
Eisenerz, rothes —; red iron ore; native ferric 


oxide ; mine de fer rouge. 

Eisenerze, die Schmelzung der —; smelting of 
iron ores; fusion des minerais de fer, f. 

Eisenerze, die Separation der — bei der Auf- 
bereitung; separation of iron ores for dressing; 
séparation des minerais de fer, /f. 

Eisenerz, Spath —; sparry, spathic iron ore ; 
crystallised ‘ferrous carbonate; mine de fer 
spathique, f. 

Eisenerz, thoniges — ; der thonige Sphirosiderit; 
argillaceous clay iron ore or ‘stone; fer car- 
bonaté litnoide; fer carbonaté; fer des boul! 
liéres, 

Eisenerz, Titan —; titaniferous iron ore; ferric 
titanate; mine de fer titanifére, f. 

Eisenerz, Torf —; Sumpferz; Morasterz ; 
swamp-ore; bog-ore; bog iron-ore; fer des 
tourbiéres, de marais, limoneux. 

Eisenerz, Wiesen —; das Wiesenerz; meadow 
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ore; conchoidal, bog iron-ore; fer det prairies: 
limonite en masses ou en grains. 


Eisenerzeugung, f.; iron manufacture; mat.u- 


facture of iron; fabrication, production de 
fer, f 
Eisen, Fagoneisen ; fagonnirtes Eisen ; special 


iron; fer faconné, profilé. 

Eisenfanger, m.; das Fanginstrument, x. ; cér 
Gliickshaken (Bgw.); catch;  finger-grip ; 
reperteur, m.; caracole, f. 

Eisenfarbe, f. (eisenfarbig); iron colour; 
grey; iron; couleur de fer, /. 

Eisen, faulbriichiges Eisen; short iron; fer cas- 
sant a froid et 4 chaud. 

Eisen, das Federhobeleisen ; Spundhobeleisen ; 
tongue plane-iron; fer du bouvet a languette, 
du bouvet male. 

Kisenfeilicht, x. ; 
staub; iron filings ; 
limaille de fer, f 

Eisenfeilspine, m. pi. (Feuerw.); iron sand ; steel 
dust; limailles de fer, f. pi. 

Fisen, Feineisen; Reineisen; gefeintes Eisen ; 
Gareisen; fine iron or metal; mazée, f.; fin 
métal; métal mazé. 

Eisen, -Feinkorneisen; steely iron; fine-grained 
iron; fer aciéreux, a grains fin, a texture grenue. 

Eisen, Ferridcyaneisen; Gmelin’s, Turnbull's 
Blau, .; ferricyanide of iron; Gmelin’s or 
Turnbull's blue; ferricyanure; cyanoferride de 
fer ; bleu de France, de Gmelin. 

Eisen, Ferrocyaneisen; das Berliner Blau; ferro- 
cyanide of iron; Prussian blue; ferrocyanide 
de fer; bleu de Prusse, m. 

Eisen, Fileteisen; das Filet; der Streich oder 
Fadenstempel (Buchb.); back tool; fer a 
fileter; filet, m. 

Eisenfirniss ; Eisenlack, m.; iron varnish ; vernis 
a fer, m. 

Eisen, Flacheisen ; flat iron for rolling or slitting 
mills; fer platiné ; plat. 

Eisen, das Flacheisen, flache Eisen ; 
Eisen; Schieneisen; flat iron; flat bar iron; 
fer en barres méplat, miplat, plat. 

Eisen, grosses Flacheisen; large, flat iron; fer 
cornette. 

Eisen, Flachstabeisen; Bandeisen; Reifeisen ; 
flat iron; hoop iron; hoops; fer plat, méplat, 
en rubans, feuillard. 


iron 


iron file dust; swarf; 


Eisen, Flammeisen (Bergw.); notching iron ; 
fer ondoyant. 
Eisenfleck ; Ejisenrost; Rostfleck, m.; iron 


Stain; iron mould; tache, rouillure de fer, /. 
Eisenfleckig ; ironmoulded ; taché de rouille. 
Eisen, Flosseisen;, weisses Roheisen; der Hart- 





floss; white pig-iron; fer ctu, blanc; fonte 
blanche. 
Eisen, blumiges Flosseisen; blueish pig-iron ; 


fonte bleuatre. 
Eisenfloss, n.; die Gans, Massel; pig; gueuse, /. ; 
gueuset; saumon, m. 
Eisenfloss, blumiges —; white pig-iron with 
a granular fracture; floss a fleur, m. 
Eisenfloss, liickiges Weichfloss ; porous 
white pig; fonte blanche lacuneuse ou poreuse,. 
Eicenfloss, spiegliges —; Spiegelfloss ; Hart- 
; spiegeleisen; spigle-iron; fonte 
miroitante. 


floss, wm. 


die Eisenfeilspine; der Eisen- | 


4 kantige | 


Eisen, anderthalb Fluoreisen; Eisenfluorid, x 
sesqui-fluoride of iron; ferric fluoride; sesqui- 
fluorure de fer, m. ; fluorure ferrique, m. 

Eisenfluorir, n.; ferrous fluoride; fluorure fer- 
reux. 

Eisen, Flusseisen; mass of iron in fusion; fer en 
fusion. 

Kisen, das Formeisen, Faconeisen; faconnirte 
Stangeisen ; fashioned bar iron; fer en baires 
fagonné. 

Eisen frischen, auswarmen ; 
recuire le fer forgé. 

Eisen, Frischeisen; refined, fined iron; fer affine. 

Eisen, das Frischen des Eisens; der Frischprozess ; 
refining ; fiping; affinage du fer, m. 

Eisenfrischfammofen ; Puddelofen, m.; puddling 
furnace; four 4 puddler, m. 

Eisenfrischheerd, m.; forge; forge, f. 

Eisenfrischschlacke ; Frischschlacke, /. ; 
cinders; refining cinders; scorie des 
d’aflinerie, f. 

Eisenfrischschlacke, gare —; 
rich slag; scorie douce, riche. 

Eisenfrischschlacke, rohe — ; 
tap cinder; scorie pauvre. 

Eisen furchen, canneliren; to groove, flute, cor- 
rugate iron; canneler le fer. 

Eisengaare, f.; refined iron; fer affine. 

Eisen in Ginsen; pig iron; iron melted in large 
lumps; fer en gueuses. 

Eisen, galvanisirtes, verzinktes Eisen; galvanized 
iron; fer galvanisé, zingué. 

Eisengang, m.; iron lode; veine de fer, /. 

Eisengans ; senganz; Flosse, f.; iron pig; 
branch of sow; sow of melted iron; pig of iron ; 
gueuse de fer, f.; saumon de fonte, m. 

Eisengarn, m. ; two-cord yarn; fil retors de deux 
fils ; fil double. 

Eisen, von Eisen gebaut; eisern ; 
iron-framed ; construit en fer. 
Eisen, gediegenes, gediegen, gewachsenes, metal- 
lisches Eisen; Tellureisen; terrestrisches 
Eisen ; telluric iron; terrestrial native iron ; 
native iron; bolide; fer tellurique; fer natif 

amorphe. 

Eisen, gefeintes Eisen; Feineisen; Weisseisen ; 
Feinmetall, n.; fine iron ; fine, refined metal; 
fer fin, affiné. 

Eisen, gefrischtes — ; fined iron; fer affine. 

Eisen, offen gegossenes Eisen; der Heerdzguss ; 
open cast iron; sand-casting iron; fer fondu a 
découvert. 

Eisen, gehimmertes Eisen; Hammereisen; ham 
mered, wrought iron; fer forgé par le martinct; 
fer martelé. 

Eisen, kalt gehimmertes, 
Eisen; cold-hammered, cool-hammered, ham 
mer-hardened iron ; fer écroui. 

Eisengehalt ; Eisenertrag, m.; yield of ores: fer 
ruginous parts; teneur de fer, f. 

Eisen, gehelmtes, gelochtes, geihrtes Eisen 
(Bergw.); Helmeisen; Locheisen ; Stieleisen ; 
Sumpfeisen ; Wassereisen; gad with a helve ; 
pointerolle 4 manche, f. 

Eisengelb; rostgelb, n. (Farb.); iron 
rust yellow ; jaune de fer, de rouille. m. 

Eisengemisch, ; See Eisenamalgam. 

Eisengeriith ; Eisengeschirr ; Eisenzeug, x. ; 


to refine ircn ; 


finery 
feux 


Garschlacke, /.; 


Rohschlacke, /.; 








iron-built ; 


hartgeschlagenes 


yellow ; 


iron 











[14] 











utensils; iren tools; utensiles, outils de fer, 
m. pl. x 
Eisen, geripptes Eisen; chann “iron; fer a cétes, 
Eisen geschmeidig machen; to soften iron by the 
fire or the hammer; adoucir, corrompre le fer. 


Eisen, geschmeidiges Eisen; soft, malleable | 


iron; fer doux, malléable. 

Eisen, geschmiedetes, geschlagenes Eisen ; 
Schmiedeisen; forged iron; tilted iron; fer 
forgé, battu, de forge. 

Eisen, geschnittenes Eisen; Schneideisen; slitted 

i slit iron ; céte de vache, f.; fenton; fer 





Eisen, Geschiitzeisen ; Kanoneneisen; cast iron 
for ordnance; gun-iron; métal, m., fonte a 
canons, f. 

Eisen, geschweisstes Eisen; welded iron; fer 
soudeé. 

Eisen, aus Eisenabfiillen geschweisstes Eisen ; 
Ramasseisen; scrap iron; fagotted iron; fer 
de ramasse, corroyé. 

Eisen, zweimal geschweisstes Eisen; der Osen- 
mund ; iron forged twice ; twice-welded bar 
iron; fer forgé deux fois; encrenée; piece 
encrenée ; fer 4 double soudure. 

Eisengerippe; Gerippe von Eisen; das eiserne 
Gestell; der eiserne Rahmen; iron frame or 
framing; chassis, batis en fer, m.; charpente 
en fer, f. 

Eisen, gewalztes, gezogenes, gestrecktes Eisen ; 
Walzeisen ; rolled, wrought iron; drawn-out 
iron; fer tiré, laminé, cylindré. 

Eisengiesser, m.; iron-founder; fondeur de, sur, 
en fer, m. 

Eisengiesserei,f. ; ironfoundry; foundry; foundery ; 
fonderie de fer, /. 

Eisengilbe, f.; das Eisenglanzerz; gelber Ocher ; 
yellow ochre ; ocre jaune, f. 

Eisengitter; Fenstergitter, ».; iron grate; fer 
mnaillé. 

Eisenglanz, m.; krystallisirtes Eisenoxyd; oli- 
gist iron; specular iron; fer oligiste. 

Eisenglanz, eigentlicher —; das Glanzeisenerz; 
der Glanzeisenstein; der Rotheisenstein ; 
Blutstein ; Glaskopf; rhomboédrisches Eisen- 
erz; specular iron; iron ore; iron-glance ; 
iron mica; ftr oligiste métalloide, spéculaire ; 
oligiste, m. 

Eieenglanz, muscheliger, spathiger —; common 
iron-glance ; iron mica ; mica de fer; mica fer- 
rugineux. 

Eisenglanz, blitteriger —; Eisen- 
glimmer ; iron; micaceous iron 
glance or ore; iron mica; glimmer; micaceous 
specular iron-ore; shining ore; fer oligiste 
écailleux, micacé, pailleté; fer pailleté ; 
oligiste variété micacée, fer oligiste écailleux ; 
gine de fer micacé. 

Eisenglas, ».; brittle iron ore; mine de fer aigre. 

Eisen, Glimmereisen, n.; micaceous iron; fer 
pailleté. 

Eisenglimmer, m.; micaceous specular iron ; iron 
mica; fer oligiste micacé. 

Eisenglimmerschiefer ; Itabirit, m.; itabirite ; 
itabérite, f.; roche de fer oligiste amorphe et 
de quartz. 

Eisen gliihend machen, réthen; to heat iron; 

rougir le fer. 











Eisen, Godeleisen ; iron obtained from stamped 
and puddled slags; fer de lavage. 
Eisengranat, m.; melanite; mélanite, m. 


Eisengranat; rother Granat; edler Granat; Al- 


| Ei 


mandin; Karfunkel; iron garnet; noble, 
oriental garnet; almandine; alamandine ; 
grenat rouge, de fer, almandin; almandine, f.; 
belle hyacinthe. 

Eisengraupe, f.; das Bohnerz; rundlich bre- 
chendes Eisensumpferz; pea iron ore ; granular 
iron; fer en grains ; hydrate de fer, m. 

Eisengrenadill, S. Eisenholz. 

en, Grenseisen ; Grenzeisen (Glockeng.); iron 
rod within the core of a bell mould; crapaudine 
du moule d'une cloche, /. 

Eisen, Grosseisen; Baueisen; Grobeisen; die 
Grobschmiedsarbeit ; blockwork; great iron- 
work; gros fers; ouvrage du forgeron; fers 
gros; fers de gros ouvrage, taillanderie, f. 

Eisenguss, m.; iron casting; ironfoundry; cast 
iron; ouvrage de fonte, m.; piéces moulées, 
fonte moulée ; fonte, 

Eisenguss, m.; das Eisengiessen; iron casting ; 
ironfoundry ; fonte, f. 

Eisenguss, himmerbarer, schmiedbarer —; 
annealed cast iron; malleable cast iron; fonte 
de fer malléable ; fonte malléable, f. 

Eisenguss, harter —; der Hartguss; case- 
hardened, chilled cast iron; fer fondu en 
coquilles, en moules, en fonte. 

Eisengusswaaren, f. p/.; hardware; goods in 
steel; marchandises de fer, f. pl.; taillanderie. 

Eisengusswaaren, feine —; fancy hardware; 
marchandises de fer de luxe; bijouterie de 
fer, f. 

Eisen, Gusseisen; der Guss; Roheisen; foundry 
iron; foundry pig; cast-iron; pig-iron; pig; 
crude iron; fer coulé, cru, de fonte, fondu; 
fonte, f. 

Eisen, Gusseisen; die eiserne Gusswaare; casting; 
iron casting; cast work; cast iron ware; 
foundry goods; fer coulé; ouvrage en fonte; 
fonte moulée. 

Eisen, gefeintes Gusseisen; refined cast iron; 
fonte raflinée. 

Eisen, graues Gusseisen; cast iron No. 2; grey 
iron; fonte grise. 

Eisen, grobkérniges Gusseisen; Eisen von grobem 
Korn; coarse-grained cast iron; fer a grain 
gros. 

Eisen, himmerbares Gusseisen; der Hammerguss; 
malleable cast iron; fonte malléable. 

Eisen, halbirtes Gusseisen; cast-iron No. 4; 
mottled iron; fonte truitée. 

Eisen, lichtgraues Gusseisen; cast-iron No. 3; 
fonte grise claire. 

Eisen, Gusseisen schweissen ; to mend cast-iron; 
souder la fonte. 

Eisen, weisses Gusseisen; cast iron No. 5; white 
iron; fonte blanche. 

Eisen, Guteisen (weder roth noch kaltbriichig) ; 
perfect wrought iron; fer fort. 

Eisen, das H Eisen, doppel T Eisen; H iron, 
double T iron; fer en barres fagonné en H, 
en T, fer 4 H, A T double. 

Eisen, hiimmerbares, schmiedbares Eisen; 
Schmiedeisen; ductile, malleable, wrought, 
soft iron; fer ductile, malléable. 
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Eisenkrimer, m. ; 
iron merchant; marchand de 


Eisenhandler; 
dealer in iron; 
fer, m. 

Eisen, Hakeneisen; winder; fer a crochet. 


Eisen, halbrundes Eisen; half-round iron; fer 
demi-rond. 

Eisenhaltig, V. Eisenschiissig. 

Eisenhammer, Schmiedhammer, m.;  forge- 


hammer; marteau de grosse forge; gros mar- 
teau de forge; martinet, m. 

Eisenhammer, m.; das Eisenhammerwerk; Eisen- 
werk; die Ejisenhiitte; das Hammergeriist; 
Hammerwerk ; iron - mill; ironworks; iron 
hammer; forge; forge de fer, f. 

Eisenhammerschlag; Schmiedesinter; Eisen- 
sinter; Zunder; Gliihspan; Hammerschiag, 
m.; das Eisenoxyduloxyd; scales; iron scale ; 
hammerslag; scales of iron; écailles, battiture 
de fer, f.; machefer, m ; pailles de fer, f. pl.; 
havresat; ambreselat; amselat, m. 

Eisen, Hammereisen; gehiimmertes Eisen; Ab- 
schlageisen; tilted, hammered, wrought iron; 
fer forgé par le martinet, battu, martiné. 

Eisen, verzinntes Hammereisen; tinned forged 
iron; fer battu étamé. 

Eisenhandel, m.,; iron 
commerce de fer, m. 

Eisen, Handelseisen ; gewalztes Grobeisen ; 
chant iron; fer marchand. 

Eisenhandlung, f.; das Eisengewélbe ; ironmon- 
ger’s shop or warehouse ; magasin de fer, m. 

Eisenhardt, m.; ferro-auriferous sand; sable 
ferro-aurifére. 

Eisenhart; as hard as iron; durcomme du fer. 

Eisen, Harteisen, hard iron; steely iron; fine- 
grained iron; fer aciéreux, f. acérain. 

Eisen, Harteisen; hard iron; fer ferraciéreux. 

Eisen, hartes & sprédes Eisen; feinkérniges 
Schmiedeisen ; harsh, brittle iron; firm- 
grained iron; crystalline iron; fer dur; hart- 
floss; fer a texture grenue. 

Eisen, das Hartzerren des Eisens; Blattelheben 
am Zerrenheerd ; Styrian refining process ; ma- 
zéage du fer, m. 

Eisen, Hebeeisen mit Klaue oder Geissfuss; die 
Brechstange ; iron-crow; crow-bar; pince, f. 
Eisen, Hintereisen; hind horseshoe; fer de, a 

derriére. 

Eisen, Hobeleisen; Eisen; die Klinge am Ho- 
bel; plane-iron ; fer de rabot ; méche, /. 

Eisen, das Hobeleisen einsetzen; to set in the 
plane-iron; mettre en fit le fer de rabot. 

Eisen, der Deckel, die Deckplatte, Klappe des 
Hobeleisens; break-iron; top plane - iron; 
fer de dessus ; contre-fer. 

Eisen, Hobeleisen vortreiben; to drive on 
plane-iron ; donner du fer 4 un rabot. 
Eisen, das Federhobeleisen ; Spundhobeleisen : 
tongue plane-iron ; fer du bouvet 4 languette 

ou bouvet male. 

Eisenhochofen; Eisenhohofen, m, ; 
nace; haut-fourneau, m, 

Eisenhochofenschlacke, /. ; 
iron-dross; iron-cinder; laitier, m. ; 
la fonte, /. 

Eisen, Hohleisen ; hohles Eisen; hollowed iron ; 
hollow, tube iron ; hollow iron bar; fer creux. 

Eisenholz ; Eisengrenadill, n.; iromwood ; sider- 


trade; ironmongery ; 


mer- 





the 


blast-fur- 


blast-furnace cinder ; 
scorie de 


ironmonger ; 


oxylon; Ostrya Virginica; hop-horn beam ; 
diospyrus ebenus ; ebony; bois de fer; sidér- 
oxylon; bois de gr arre. 

Eisen, das Holzkohieneisen; charcoal iron; fer 
au bois. 

Eisen, das homogene Eisen ; homogeneous iron ; 
fer homogéne. 
Eisen, das Huf —; 
Eisen, breites Hufeisen ; 

fer couvert. 

Eisen, das Huf — mit einem einzigen gestiizten 
Ende; half tip; fer 4 cheval 4 demi-lunette. 
Eisen, englisches Hufeisen ; Engtish horseshoe ; 
fer 4 demi, a )’anglaise. 
Eisen, geschiirftes Hufeisen ; 

shoe; fer a glace. 


horseshoe ; fer 4 cheval. 
shoe with a wide cover; 








Eishufeisen ; fr 


Eisen, gewdlbtes Hufeisen; vaulted, hollow 
shoe; fer vofité. 
Eisen, das halbbreite Hufeisen; shoe with a 


half-wide cover; fer 4 cheval a mi-couvert. 

Eisen, halbes Hufeisen; Hufeisen mit gestiitzten 
Enden ; half-shoe; tip; fer a lunettes 

Eisen, das halbenglische Hufeisen ; half-English 
shoe; fer 4 cheval a demi-anglaise. 

Eisen, das Hufeisen mit Stollen ; Stollhufeisen ; 
horseshoe with calkins; fer a cheval cram 
ponné, relevé. 

Eisen, Hufnageleisen ; 
clous de cheval. 

Eisen, Hufschmiedeisen ; horse-shoe iron; fer a 

* maréchal. 

Eisenhiitte, ironwork ; usine 4 fer, /. 

Eisenhiitte (fiir Schmiedeeisen); iron 
forge ; forge, f. 

Eisenhtittenkunde, , 
métallurgie du fer ; sidérurgie, / 

Eisenhiittenprocess, m.; das Eisenhiittenver- 
fahren; Eisenhiittenwesen; der Eisenhiitten- 


horse-nail iron; fer a 





mill ; 


f 





metallurgy of iron ; 





betrieb ; metallurgical treatment of iron ; 
traitement métallurgique du fer. 
Eisenhiittenverfahren, das direkte —.; treat- 
ment of iron by the direct process ; traitement 
direct du fer. 
Eisenhydrat, n.; hydrate of iron; hydrated 


ferrous oxide; ferrous hydrate; hydrate de 
fer, peroxide de fer uni a de l’eau, m. 

Eisenindustrie, f.; die Eisengewerbe; iron trade ; 
iron manufacture; industrie du fer, f. 

Eisen, Jaspiseisen; jaspery iron ore; mine de 
fer jaspé, /. 

Eisen, anderthalb Jodeisen; sesqui-iodide of iron; 
sesqui-iodure de fer, m. 

Eisenjodid ; anderthalb Jodeisen; iodide of 
iron; ferric iodide; sesqui-iodure de fer, m. 
Eisenjodiir; einfach Jodeisen; ferrous iodide ; 

iodure de fer, m. 


Eisen, das Kalfateisen; Schereisem; calking 
iron; fer a calfater, a calfat. 
Eisenkalk; der Bisenstein; das Kisenoxyd ; 


calcined iron ; fer calciné ; chaux de fer, /. 

Eisernkalk, schwarzer, unvollkommener — ; 
Bisenmohr; Gliihespan; black iron oxide; 
black oxide of iron; oxyde de fer noir; fer 
oxydé noir. 

Eisen, kaltbriiehiges — ; cold-short, sulphurous, 
phosphorous, snappish iron; fer cassant a 
froid, kalbrecht ; fer tendre, sulfureux. 

Eisen, das Kalthiammern, Kaltschmieden, Hart- 
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schlagen des Eisens; cold-h ing; h - 
hardening of iron; écrouissage, écrouisse- 
ment du fer, m. 

Eisenkasten; Heerd, m.; Untergestell eines 
Hochofens, n.; crucible; hearth; creuset 
d’un haut fourneau, 

Eisen, keilférmiges Eisen; wedge-shaped iron ; 
cuneiform iron; fer a biseau. 

Eisenkies ; Schwefelkies, m.; iron pyrites ; 
mundick; mundic; minerai de fer sulfuré ; 
pyrite de fer; pyrite, f.; pyrite martiale. 

Eisenkies ; der Schwefelkies, gemeine Schwefel- 
kies; hexaédrische Eisenkies ; Biichsenstein ; 





Pyrit ; das Schwefelerz; common iron pyrites : | 


p*rites; common cubic pyrites; iron pyrites ; 
hexahedral iron pyrites; bisulphuret of iron; 
fer pyriteux; sulfure de fer jaune; fer sulfuré 
jaune; pyrite; pyrite jaune; pyrite de fer; 
pyrite cubique, f. 


Eisenkies, Arsenikeisen; Arsenkkies; Miss- | 


pickel, m.; arsenical pyrites; fer arsenical ; 
arsenio-sulfure de fer, m. 


Eisenkies, hexagonales ——; Magnetkies; Le- | 


berkies, m.; Schwefeleisen; magnetic iron 
pyrites; magnetic pyrites; fer sulfuré mag- 
nétique; sulfure de fer magnétique ; pyrite 
magnétique. 

Eisenkies, prismatischer — ; Strahlkies: pris- 
matic ores; pyrite de fer prismatique. 

Eisenkies, rhombischer — ; Markasit; Wasser- 
kies; Strahlkies; Vitriolkies; Weicheisen- 
kies; Zollkies; Kammkies; white iron 
pyrites; prismatic iron pyrites; white pyrites; 


white bisulphuret of iron; marcasite; hydrous | 


pyrites; fer sulfuré blanc; sulfure de fer 
blanc; pyrite blanche. 

Eisen, gekohltes Kieseleisen; carbonised sili- 
cious iron; fer silicéo-carboné. 

Eisenkiesel, m.; ferruginous quartz; quartz 
ferrugineux jaune; quartz rubigineux; quartz 
hyalin ferrugineux. 

Eisen, kieselsaures Eisen; silicious iron ore; 
Silicate of iron; fer silicaté; silicate de fer, m. 

Eisen, wasserfrei kieselsaures Eisen; anhydrous 
Silicate of iron; fer silicaté anhydre. 

Eisenkitt; Rostkitt, m.; iron putty, cement, 
iron-rust cement; lut de fer; mastic de fer, 
de limaille de fer, m 

Eisen, Kleineisen; iron extracted from the 
scorie ; fer qu’ou retire des scories. 

Eisen, Kleineisen; Feineisen; schwaches Stab- 
eisen; small iron; fine iron; petit fer; petits 
fers, 

Eisen, Kleineisen; die Beschlage; liitle iron- 
work ; fers de menus ouvrages; ferrure, f. ; 
frettes, f. pl. 

Eisen fiir, Kleinschmiede; iron for blacksmiths ; 
fer 4 martinet, petit échantillon. 

Eisenkloss, S. Eisensau. 

Eisenknecht, m.; die Ambossbahn; anvil plate; 
face of the anvil; table, plaque, f.; fau de | 
l’enclume, m. 

Eisenkobalterz, n.; grauer Speiskobalt; grey 
eobalt containing much iron; cobalt arsenical, | 
gris noiratre. 

Eisenkobaltkies, m.; tin-white cobalt; cobalt 
arsenical. 

Eisenkochsalz, n.; iron salt: sel de fer martiale. 


| 











Eisen, kohlenphosphorsaures —; carbono-phos- 
phate of iron ; carbono-phosphate de fer, m. 

; Eisen, das kohlensaure Eisen; Kohlenstoffhalt- 
ende Eisen; der Eisenspath; Spatheisenstein; 
Strahistein; carbonate of iron; carbonated 
iron; spathic, spathose iron; sparry ironstone: 
brown spar; sphaerosiderite; carbonate de fer; 
fer carbonaté ; chaux carbonatée ferrifére; 
fer spathique ; mine d’acier; sidérose, f. 

Eisen, das Kohlenschwefeleisen; carbosulphuret 
ted iron; fer carbosulfureux. 

| Eisen, das Kohle ffei ; Kohlenei ; der 

eisenhaltige Kohlenstoff; carburetted iron ; 

carburet of iron; carbide of iron; carbure de 
fer; carbure ferrique; fer carburé. 

, Eisen, kérniges — ; crystalline iron; fer a 
texture grenue. 

Eisen, Krauseisen; krausgeschmiedetes Stab 
eisen; Zahneisen; toothed iron; notched bar 
iron; fer en barres dentelé; barre de fer 
crépéé, f. 

Eisen, das Kreuzeisen; cross iron, + iron; fer 
en barres, fagonné en croix, en +. 

Eisenkrystall, n.; crystal of Mars; cristal ce fer, 





m. 

| Eisen, die Krystallisation des Eisens; crystal- 
lization of iron; cristallisation du fer, /. 

Eisen, Kugeleisen (Hufschm.); patten shoe; fer 
a patin. 

Eisenkupfer, n.; compound iron and copper; fer 
et cuivre. 

Eisen, das L-Eisen; Winkeleisen; Stangeneisen 
mit L férmigem Querschnitt; Eckeisen; L- 
shaped bar iron, angle, angular iron; fer en 
barres fagonne en L; fer a L; fer 4 corniéres, 
d’angle. 

Eisenlack, m.; ironwork black; vernis pour les 
ferrures, m. 

Eisenlahn, m.; flattened iron wire; fil de fer 
aplati. 

Eisenlebererz, n.; hepatic iron pyrites; fer épi- 
géne, hépatique. 

Eisenlebererz, die Wasserstoffverbindung mit 
—,; hydruret of hepatic iron pyrites; hy- 
droxide de fer épigéne, m. 

Eisenlech, n.; iron dross ; scorie de fer, f. 

Eisen!legirung, s.; Eisenamalgam. 

Eisenletten, m.; iron clay; argile ferrugineuse. 

Eisen, Locheisen; der Setzmeisel; Nietpfaffe ; 
punch; puncheon; fer 4 estamper; mandrin; 
poingon, m.; chasse, f. 

Eisen lochen, stanzen ; to punch iron ; percer le 
fer. 

Eisenloth, n. ; iron selder ; soudure de fer, f. 

Eisen, liickiges, lécheriges Eisen; Weichifloss ; 
porous iron; fer poreux. 

Eisenluppen, f. pl.; iron loops; iron blooms ; 
fer en loupes. 

Eisen, Magneteisen ; native magnetic oxide; mag- 
netic iron ore or ironstone; magnetic iron ; 
magnetite; oxyde de fer magnétique; fer 
magnétique ; fer oxydulé. 





Eisen, Mang ; a £ TZ, m,; man- 
ganesian iron ; ferriferous manganese ore ; fer 
ési ferrifére. 





g ; 
Eisenmann, V. Eisenglimmer. 
Eisen, Manteleisen ; Rauchfangeisen ; mantle 
iron; fer de manteau. 























lisenmarmor; Basalt; Saulenstein, m. ; basalt; 
basaltes ; basalte, m. ; lave compacte. 

Eisen, Merkeisen ; stamp, marking iron ; brand 
iron ; fer 4 marquer ; estampille, f. 

Eisen, meteorisches Gediegeneisen; Meteoreisen; 
meteoric native iron; meteoric iron; fer natif 
météorique, météorique. 

Eisen, nickelhaltiges meteorisches Eisen ; native 
nickeliferous meteoric iron; fer météorique 
nickélifére. 

Risen, mineralisirtes —; 

mineralisé. 

Eisen, Miihleisen ; die Miihlspindel ; mill spindle; 
iron tool; fer de meule, de moulin; gros fer; 
poilier, m. 

Eisenmennig, m.; Eisenminium, x.; minium of 
iron; minium ferrique, de fer, m. 

Eisenmergel, V. Thoneisenstein. 

Eisenmine, f.; poor iron ore; minerai de fer 
pauvre, m. 

Eisenmohr, n.; Eisenmulm, m.; erdiges Mag- 
neteisenerz; E:senoxydul Oxyd; schwarzes 
Eisenoxyd; earthy magnetic iron ore; fer 
magnétique terreux. 

Eisen, Mustereisen; Faconcisen ; iron moulding ; 
figured iron ; fer fagonné, profilé. 

Eisen, Narbeisen ; Kérneisen; graining tool; 
granulating tool ; fer 4 grainer, 4 greneler. 

Eisen Natrolith, m.; iron natrolite; natrolite 
de fer, f. 

Eisen Nickelkies, m. ; iron nickel pyrites: sul- 
phide of iron and nickel; pyrites de fer et de 
nickel. 

Eisenniederschlag, m.; precipitate of iron ; pré- 
cipité de fer, m. 

Eisenniere, f.; das Nierensteinerz; der Adler. 





mineralized iron; fer 


stein; Klapperstein; Aétit; reniform clay 
iron ore; reniform or kidney-shaped iron- 
stone eagle stone ; aetites; fer oxydé 


géodique ; hydroxide de fer géodique, géodique 
d’aigle ; fer aétite ; pierre d’aigle ; géode fer- 
rugineuse ; fer réniforme, oxydé mamelonné 
ou compacte. 

Eisen, Niet & Nageleleisen ; nail and rivet 
iron; iron hammered into rods; fer 4 clous 
et rivets. 

Eisennitrosulfuret ; Eisennitrosulphuret,  n. ; 
nitrosulphide of iron; nitrosulfure de fer, m. 
nnitrosulphuret; geschwefeltes — ; Eisen- 
nitrosulphurethydrat, m.; sulphuretted nitro- 
sulphide of iron ; nitrosulfure sulfuré de fer, m. 

Eisennitrosulphuret-Natrumeisen, n.; nitrosul- 
phide of iron and sodium ; nitrosulfure de fer 
et de sodium. 

Eisennitrosulphuret, geschwefeltes Natrium —; 
sulphuretted nitrosulphide of iron and sodium ; 
nitrosulfure sulfuré de fer et de sodium, m. 

Eisen, Noppeisen; Pfliickeisen ; das Noppzang- 
lein (Tuchm.); burling iron; épincette, /. ; 
brucelles, f. p/. 

Kisenniisse, f. pl. ; globular blood. stones or hema- 
tites containing ferruginous parts; hématite 
globulaire. 

Eisen, das Nuthhobeleisen ; Nutheisen (Schr.) ; 
plough bit; iron of a grooving plane; fer du 
bouvet a rainures, du bouvet femelle. 

Eisenocker; ockriger Brauneisenstein; Eisen 
ocher, m.; thonhaltiges Eisenoxydhydrat ; 









iron ochre ; ochre of iron; ochre 


ocre de fer, m. 


Eisenocker, gelber —; yellow mars; oc 
jaune. 

Eisenocher, Roth — ; Rothocher, m.°; red 
ochre; efflorescent oligist iron; fer oligiste 


efflorescent. 

Eisenél, S. Eisenchlorid. 

Eisenoolith ; Eisenrogenstein ; oolitic irenstore : 
ferruginous oolite ; oolithe de fer ferrugineux. 

Eisenoolith, kalkhaltiger — ; die kalkige 
Minette; oolitic, calcareous ironstone ; cal 
careous minette ; oolithe de fer calcifére, m. ; 
minette, /. 
Eisenopal, n.; ferruginous opal; opale 
rugineuse ; quartz résinite ferrugineux. 
Kisen, oxalsaures Eisen; EKisenresin, m.; oxalate 
of peroxide of iron; humboldite; oxalate de 
fer; oxalate de peroxide de fer, m.; humbol 
dite, f.; fer oxalaté; oxalite, m. 

Eisenoxychlorid, n.; oxychloride of iron ; 
chlorure de fer, m. 

Eisenoxyd, n.; peroxide, protoxide of iron ; iron 
oxide ; oxide; oxyde, peroxyde de fer, m. 

Eisenoxyd, n.; Eisensafran, m.; sesquioxide of 
iron ; sesquioxide de fer, m. 

Eisenoxyd, x». ; Eisenglanz, m.; specular iron 
fer oligiste ; oligiste, m. 


fer- 


oxy- 


-Eisenoxyd, arseniksaures — ; deuto-arseniate 
of iron; deuto-arseniate de fer, m. 

Eisenoxyd, chlorsaures — ; perchloride of iron ; 
perchlorure de fer, m. 

Eisenoxyd, citronensaures —; citrate of iron; 
citrate de fer, m. 

Eisenoxyd, eisenblausaures — ; anderthalb 


Cyankalium ; ferrocyanate of peroxide of iron; 
ferrocyanate de peroxide de fer, m. 





Eisenoxyd, essigsaures — acetate of iron; 
acétate de fer, m. 
Eisenoxyd, gallapfelsaures, gallussaures — a 


deuto-gallate of iron; pergallate, deuto-gallat; 
de fer, m. 


Eisenoxyd, gerbsaures — deutotannate of 
iron ; pertannate, deuto-tannate de fer, m. 
Eisenoxyd, holzessigsaures —; pyrolignite of 


iron ; pyrolignite de fer, m. 
Eisenoxyd, humussaures — ; perulmate of iron ; 
perulmate de fer, m. 





Eisenoxyd, kieselsaures — ; silicate of per- 
oxide of iron; persilicate de fer, m. 

Eisenoxyd, kohlensaures —; percarbonate o! 
iron ; percarbonate de fer, m. 

Eisenoxyd, phosphorsaures — ; phosphate of 


peroxide of iron; phosphate de fer, de peroxide 
de fer, m. 

Eisenoxyd, rothes — ; rhomboédrisches Eisenerz 
Eisenperoxyd, n.; Eisenglanz, m.; peroxide 
of iron; red oxide of iron; Elba iron; 
oligist iron ; specular iron ; rhomboidal, rhom 
bohedral iron ore; peroxide de fer; fer oligiste ; 
oxyde de fer rouge, compacte, serré, granulaire 
ou terreux. 

Eisenoxyd, schwefelsaures -— ; sulphate 
peroxide of iron; sulphated sesquioxide of 
iron; persulfate de fer; sulfate de peroxide de 
fer, m. 

Eisenoxyd, basisch schwefelsaures —; Misy, mr. 
misy : misy, m. 


of 
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Eisenoxyd, wasserfreies —; anhydrous sesqui- 
peroxide or peroxide of iron; peroxyde de 
fer anhydre, m. 

Eisenoxyd, weinsteinsaures —,; pertartrate of 
iron ; pertartrate de fer, m. 

Eisenoxydbromid, n.; ferric oxybromide; oxy- 
bromure de fer, m. 

Eisenoxydhydrat, n.; der Glaskopf; hydrate of 
oxide of iron; hydrated peroxide of iron; 
hematite ; fer oxydé hématite; pierre héma- 
tite; peroxyde hydraté de fer; fer oxyde 
hydraté ; hydrate de fer, m. 

Eisenoxydhydrat ; Eisenpecherz, n.; der Stilpno- 
siderit; brown hematite; hydratic oxide of 
iron; stilpnosiderite; fer oxydé hydrate ; 
limonite, f. 

Eisenoxydhydrat, n.; der Rost; hydrated oxide 
of iron; rust; hydrate d’oxide de fer, m.; 
rouille de fer, f. 

Eisen, die Oxgdirung des Eisens; oxydation, 
oxydisement of iron ; oxydation du fer, f. 

Eisen, die héckerige Oxydirung des Eisens ; 
tubercular oxydation of iron; oxydation 
tuberculeuse du fer. 

Eisenoxydkali, blausaures — ;  Ferridcyan- 
kalium; sesquiferro-cyanate of iron; sesqui- 
ferro-cyanate de fer, m. 

Eisenoxydkali, doppel weinsaures — ; ferro-potassic 
tartrate of iron; tartrate de fer ferrico- 
potassique; pertartrate de fer et de potasse. 

Ejsenoxydkali, weinsteinsaures, doppelt wein- 
saures —; pertartrate of iron and potash; 
pertartrate de fer et de potasse ; tartrate de fer 
ferrico-potassique. 

Eisenoxydoxydul; oktaédrisches Eisenerz; der 
Magneteisenstein; magnetic iron ore; load- 
stone; oxydulated iron ore; fer oxydulé, mag 
nétique. 

Eisenoxydsalz, x. ; salt of protoxide ofizon; sel 
de protoxide de fer. 

Eisenoxydul ; Magneteisenstein, m. ; oxydulated 
iron; fer oxydulé, 

Eisenoxydul, n.: protoxide of iron; ferrous 
oxide ; protoxide de fer, m. 

Eisenoxydul, arseniksaures — ; protoarseniate 
of iron; protoarséniate de fer, m. 

Eisenoxydul, blausaures —; hydrocyanate of 
protoxide of iron; hydrocyanate de protoxide 
de fer, m. 

Eisenoxydulkali, blausaures —; phlogistisirtes 

Kali; hydrocyanate of iron and potash; ferro- 

cyanate of potassa; hydrocyanate; proto- 

cyanure de fer et de potass; ferrocyanate de 
potasse ; cyanure ferroso-potassique. 





Eisenoxydul, eisenblausaures — }; ferrocyanic 
acid; acide ferrocyanique. 
Ejsenoxydul, essis es —; prot tate of iron; 


protoacétate de fer; acétate de protexide de 
fer, m. 

Eisenoxydul, gallipfelsaures —; protogallate 
of iron; protogallate de fer, n.; gallate de pro- 
toxide de fer, m. 

Eisenoxydul, gerbsaures — ; prototannate of 
iron; prototannate de fer; tannate de pro- 
toxide de fer, m. 

Eisenoxydul, | es —j; protoulmate of 
iron ; protoulmate de fer, m. 

Eisenoxydul, kieselsaures — ; protosilicate of 














silicate de fer, m. 

Eisenoxydul, kohlensaures — ; protocarbonate 
of iron; protocarbomate de fer; carbonate de 
protoxide de fer, m. 

Eisenoxdul, kohlensaures — ; der Eisen- 
spath ; spathic iron ; spathose iron ; carbonate 
of iron; fer oxydé carbonaté; sidérose, f, 

Eisenoxydul, magnesisches — ; oxydulated 
magnesian iron ore; fer oxydulé magnésien, 

Eisenoxydul, oxalsaures sauerkleesaures — ; pro- 
toxalate of iron; protoxalate de fer; oxa- 
late de protoxide de fer. 


Eisenoxydul, phosphorsaures — ; _ protophos- 
phate of iron ; protophosphate de fer. m. 
Eisenoxydul, salpetersaures — oder Eisenoxyd; 


nitrate of peroxide of iron; nitrate de peroxide 
de fer, m. 

Eisenoxydul, salzsaures — ; protomuriate, 
hydrochlorate of iron; protomuriate de fer ; 
hydrochlorate de fer, m 

Eisenoxydul, schwefelsaures — ; protosulphate 
of iron; protosulfate de fer; vitriol vert; 
couperose verte; sulphate de protoxide de 
fer, m. 

Eisenoxydul, schwefelsaures —; der Eisen- 
vitriol ; Melantherit ; sulphate of iron; green 
vitriol ; fer sulfaté ; mélanthérite, f. 

Eisenoxydul, thonsaures — ; protoaluminate 
of iron ; protoaluminate de fer, m 

Eisenoxydul, verkalktes, schwefelsaures — ; oxy- 
dated sulphate of iron ; sulfate de fer oxydé. 

Eisenoxydul, weinsteinsaures —; prototartrate 
of iron ; prototartrate de fer, m. 

Ejsenoxydulalaun ; Eisenalaun, m. ; iron alum ; 
alum de plume ; sulfate de fer uni a du sul- 
fate d’alumine. 

Eisenoxydulammoniak, blausaures — ; Fer- 
rocyan-Ammonium, 2.; Ammonium-Eisen- 
cyaniir; fliichtiges Blutlaugensalz; ferro- 
cyanide of ammonium; cyanoferride, ferro- 
cyanure d’ammoenium, m. 

Eisenoxydulhydrat, n.; hydrated ferrous oxide ; 
ferrous hydrate ; hydrate de protoxide de fer, m. 

Eisenoxydulkali, blausaures — ; gelbes Blut- 
laugensalz ; Kalimmeisencyanur; Ferrocyan- 
kalium ; ferrocyanite of potassium ; prussiate 
of potash; ferroprussiate of potash; yellow 
prussiate of potash; yellow prussiate ; blood- 
lye salt; prussiate jaune de potasse; cyano- 
ferrure de potassium ; ferrocyanure de potasse ; 
lessive de sang, f. 

Eisenoxydul-Kupferoxyd; blausaures — ; fer- 
rocyanide of copper; cuprous, cupric ferro- 
cyanide ; cyanoferrure, ferrocyanure de cuivre, m. 

Eisenoxyduloxyd; schwarzes Eisenoxyd ; ferroso- 
ferric oxide ; black »xide of iron; oxyde noir 
de fer; oxyde ferroso-ferrique ; mélange de 
protoxide et de sesqui-oxyde de fer. 

Eisenoxyduloxyd, n.; der Magneteisenstein ; 
Eisenmohr ; Eisenmulm ; magnetic iron from 
red ore; earthy magnetic iron ore; magnetic 
ironstone ; mine de fer magnétique, /. 

Eisenoxyduloxyd, blausaures —; ferric ferro- 

cyanate; Prussian blue ; ferrocyanide of iron; 

ferrocyanate de peroxide de fer; hydrocyanate 
de protoxide et de sesquioxide de fer ; cyanure 
ferroso-ferrique ; bleu de Prusse. 


iron ; silicate of iron; sparry iron ore ; proto- 
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Eisenoxyduloxyd, salpetersaures — ; _ nitro- 
ferricyanide of iron; nitrate of peroxide of 
iron; nitroprusside, nitroprussiate, pernitrate 
de fer, m. 

Eisenoxyfluorid, n.; oxyfluoride of iron; oxy- 
fluorure de fer, m. 

Eisenoxysulfid, n. ; 
sulfure de fer, m. 

Eisen, Pileisen (Lederber.) ; strip iron ; scraping 
knife ; fer a dépiler. 

Eisenpanzer, m, (mit); (Artill.); (gepanzert) ; 
armour ; armour-plate (ironclad ; iron-sheathed); 
cuirasse, f,; blindage, m, (cuirassé ; blindé). 

Eisen, das Pantoffel —; panton shoe; fer a 
cheval a pantoufle. 

Eisen, das gestutzte Pantoffel—; half panton 
shoe ; fer a cheval 4 demi-pantoufle. 

Eisen, das Eisenpecherz, Pecheisenerz; Kolo- 
phoneisenerz ; der Eisensinter ; pitchy iron ore; 
arseniate of hydrated iron mixed with iron sul- 
phate, arsenio-sulphate of peroxide of iron ; 
pitticite ; pittizite; arseniate de fer uni au sul- 
fate ferreux; fer résinite; pittizite, 7. ; sulfate 
de peroxide de fer et d'eau. 

Eisenpecherz ; Pecheisenerz, ».; der Stilpno- 
siderit ; brown iron ore ; hydrated ferric oxide; 
brown hematite ; stilpnosiderite ; mine de fer 
brune ; fer oxydé hydraté ; limonite, /. 

Eisenpecherz, n.; Triplit, m.: phosphate of 
manganese ; triplite; manganése phosphaté ; 
triplite, /. 

Eisenperoxyd, S. Rhomboédrisches Eisenerz. 

Eisenpflock, m. ; iron plug ; goujon en fer, m. 

Eisen, das Pfiugeisen (Pflugsech) ; Pflugmesser) ; 
coulter ; fer de charrue ; coutre, m. 

Eisenphosphid, n.; phosphide of iron; fer phos 
phuré ; phosphure de fer, m. 

Eisen, phosphorsaures Eisen; das Eisenblau; 
der Vivianit ; die blaue Eisenerde ; blue iron 
ore; phosphate of iron; vivianite ; fer phos- 
phaté; phosphate de fer; vivianite; fer azure. 

Eisen, Platteisen (Glasm.); flattening iron; fer a 
platir. 

Eisenplatin, n.; platina iron: amalgame de fer 
et de platine. 

Eisenplatte, f/.; iron plate; plaque de fer, /. 

Eisen in Platten ; iron in slabs ; fer en plaques. 

Eisenplatten ; to beat out iron ; aplatir le fer. 

Eisen, Polireisen; der Glattzahn ; Glattkolben ; 
burnisher; spike; planisher; fer a polir; 
dent de loup ; lissoir, m. 

Eisenpolycarburet, n.; polycarbide of iron ; poly- 
carbure de fer, m. 

Eisenprobe, f. ; iron test ; essai du fer, m. 

Eisenprobe, die nasse —j; assay in, by the 
wet way or process; essai du fer par la voie 
humide. 

Eisenprobe, die trockene Eisen ; assay in, by the 
dry way or process; essai du fer par la voie 
séche. 

Eisenprobirkunst, f.; iron assay; iron assaying ; 
docimasie du fer, /. 

Eisen, Puddeleisen ; gepuddeltes Eisen ; puddled 
iron ; fer puddlé. 

Eisenpuddeln, n.; iron puddling; puddlage du 
fer, m. 

Eisen, das Quadrateisen ; square bar iron; fer en 
barres de profil carré, de carré, carré. 


oxysulphide of iron; oxy- 


Eisenquartz, Eisenkiesel, m.; ferruginc us quartz; 
iron flint; variety of hyaline quar:z; quartz 
ferrugineux. 


Eisen, Rindeleisen; punching iron ; molettes, 
Sf. pl. 

Eisenrahm ; rother—; Eisenschaum, m.; iron 
froth; hematite; fer oxydé rouge luisant; 
minerai de fer micacé rougeatre. 

Eisen, Ramasseisen; aus Eisenabfillen  e- 
schweisstes Eisen; Brucheisen; scrap iron ; 
fagotted iron; fer de ramasse, de masse, de 


riblons, de riquette, de mitraille. 

Eisen recken, strecken ; to flatten, extend, lengt 
iron ; étirer le fer au marteau. 

Eisen, die Reducirung, Umwandlung des Eisens 
in Stahl; conversion, reduction of iron into 
steel; conversion du fer en acier, /. 

Elsen, die Reinigung des Eisens: purification of 
iron; épuration, purification du fer, /. 

Eisen, Renneisen ; Feineisen ; refined, fine iron; 
fer épuré, affinc, corroyé. 

Eisenresin ; Oxalith, Humboldtit, m, 
tine ; humboldite; oxalate of iron; 
dite, f.; oxalate de fer, m. 

Eisen, Richt - (Schl.) ; 
grattoir, m. 

Eisen, das Richt —; 
straightening rod ; 
dressoir, m. 

Eisen richten, gleichen ; to set, straighten iron ; 
parer le fer. 

Eisenriemen; Riemen ; 
meneisen, n. (Bgw.); 
ceinturon a fers, m. 

Eisen wird rissig ; the iron cracks ; le fer se fend. 

Eisen, das Ritz — (Bergb.) ; cutting-iron; fer a 
entamer la roche, a érafler. 

Eisenrogenstein, v. Eisenoolith, m. 

Eisen, Roh —; rohes Eisen; Gusseisen; Gans 


humbold- 

humbol- 
- straightening iron ; 
Ausstreichlineal ; 
dresser ; 


das 
iron rod; fer a 


Eisenbiigel, Rie- 
belt for keeping tools ; 


m.; 


eisen; pig iron; crude, raw iron; pig; fer 
cru, brut, fondu; fonte crue; fonte. 
Eisen, das Feinmachen, Raffiniren, Schmelzen 





des Roh—s.; refining, fining pig iron; affinage 
de la fonte, m. 

Eisen, das Granuliren, Kiérnen des Roh 
granulation, corning of pig iron; granulation 
de la fonte, f. ; grenage de la fonte, m. 

Eisen, graphitreiches Roh —; graphitic cast iron; 
fonte graphiteuse. 

Eisen, graues, gares Roh —; grey pig iron; 
foundry pig; fonte grise, tendre, de moulage. 
Eisen, grelles Roh Spiegeleisen ; Weiss- 
eisen ; spiegeleisen ; spigle iron ; fonte miroi- 

tante. 

Eisen, halbirtes 
truitée. 

Eisen, das Hartzerrennen des Roh —s ; Blattel- 
heben am Zerrenheerd; Styrian refining pro- 
cess ; mazéage ; mazage, m. 

Eisen, das Scheibenreissen, Biattelheben 
Roh —s; chilling pig iron (Styrian refining 
process); mazéage, m. 

Eisen, schwarzes, iibergares 
No. 1; fonte noire. 

Eisen, das Roh — weichfeuern ; to smelt down ; 
fondre. 

Eisen, weisses Roh —; Flosseisen ; white pig 
iron, forge pig; fonte blanche, dure, d’affinage. 


—s; 





Roh > mottled pig; fonte 


des 


Roh —; cast iron, 
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Eisen, Roh — schienen; die Rohschienen; pud- | 


dle bar ; puddled bars ; No. 1 iron; mill bars ; 
fer ébauché. 

Kisen, das Roll —; die Kuffe (Passem) ; rollex ; 
cuff ; fer 4 rouler; canon, m. 

Eisenrosen, f. pl. ; crystallized groups of iron ore ; 
basanomelane; mine de fer crystallisé en 
groupes. 

Lisenrost; Rost, m.; das Eisenoxydhydrat; 
rust ; rust on iron; rouille de fer ; rouille, f. 
Eisenrost, aufgelister — ; iron liquor; rouille de 

fer liquide. 

Eisenrostfarbe, f.; ferruginous colour; couleur 
de rouille, f. 

Eisen, rothbriichiges —; hot short iron; red 
short iron; red shear or red sear iron ; sulphur- 
eous or arsenical iron; fer métis, rouverin, 
rouverain, cassant, brisant 4 chaud; fer de 
couleur ; f. 

Eisen welches weder roth noch kaltbriichig ist ; 
wrought iron, neither cold nor hot short; fer 
fort. 

enreif, m.; iron hoop; cerceau de fer, m. 

senroth ; Englisch Roth ; Caput mortuum, n. ; 
colcothar ; English red; coleotar; oxyde rouge 
de fer ; rouge d’Angleterre, m 

tisenriistung, f.; der Ausbau mit Eisen (Bgw.) ; 
iron tubbing ; cuvelage en fer, m. 

Eisen, das Rund —; rundes Eisen; round bar 
iron; round iron; rod iron; fer en barres de 
profil circelaire ; fer rond. 

Eisen, Rund —; der Ringschuh (Hufschm) ; bar 
shoe ; fer a planches, éponges réunies. 

Eisensiule ; eiserne Saiile ; iron pillar, column ; 
colonne, f. ; pilier de fer, m. 

Eisensage, Drillsage, f.; hack saw; scie 4 couper 
les chevilles, f. 

Eisen, Sagesatz —; Schrinkeisen ; saw set ; saw 
wrest ; fer 4 contourner; tourne-a-gauche, m. 

Fisensture, f.; ferric acid ; acid of iron; acide 
ferrique ; acide de fer, 

Eisensafran m.; Eisenoxydhydrat, n.; martial 
crocus ; crocus martial; coleothar; oxyde de 
fer brun; safran de mars, m. 

Eisensalmiak, m. (min.); native ferruginous sal- 
ammoniac ; sal-ammoniac ferrugineux. 

Risensalz, v. Eisenvitriol. 

Eisensammterz, n.; scaly brown iron ore ; brown 
iron froth ; hématite brune écailleuse. 

Eisensand, m.; ferruginous sand; iron sand ; 
octahedral iron ore in grains ; sable de fer, m. 

Fisensand, magnetischer — ; magnetic iron sand ; 
sable de fer magnétique. 

Fisensand, titanhaltiger —; Titaneisensand, m. ; 
titanic iron sand ; sable de fer titanique. 

Eisensanderz, n. ; conglomerate of quartz and iron 
ochre; conglomérat de quartz et ochre de 
fer, m. 

Kisensandstein, m. ; lias sandstone with ferrugi- 
nous parts ; lias ferrugineux. 

Eisensau ; Sau ; Eisenschwiile, f.; Eisenkloss, m. 
(metall.); sow, pig of iron; bear ; half-refined 
iron at the bottom of the furnace ; scorious 
iron ; renard; loup; fer a demi afliné, attaché 
au fond du fourneau. 

Eisen, Schab —; das Schabmesser; Streich- 
messer (Gerb.) ; sharp iron; sharping knife; fer 
A raturer, a écharner. 














Eisen, Schalen — ; refined iron covered by scales ; 
bottom iron ; carcas, m. 

Eisenschaum ; Garschaum ; Graphit, m. ; graphite; 
plumbago ; froth ; kish grapiite, m. ". plumba- 
gine, f. ; kis, m. ; limaille de fourneau ; écume 
dé fonte, de fer, 

Eisenscheel ; Wolfram ; Wolframit, m.; wolfram ; 
tungstate of iron and manganese; arsenical 
iron ore; tungstate de fer; wolfram ; scheelin 
ferrugineux. 

Eisenscheibe, f. (min.); miner's dial ; boussole, f/. 
(disque) de mineur, m. 

Eisen scheuern, putzen ; to scour iron; décaper le 
fer. 

Eisenschicht, /. (metall.) charge; burden ; 








Eisen, Schien —; material; rail iron; fer tra- 
vaillé pour les rails. 

Eisen, das Schien —; iron for bands ; fer a bande. 

Eisenschlacken, /. pl. ; iron dross; scoriz ; laitier 
de fer, m. ; scories de fer, f. pl. 

Eisen, schlackenreiches —j; iron with much 
dross ; fer gras. 

Eisenschlag ; der Hammerschlag; iron slag or 
scale; mill scale; h scale ; hefe 
(m.); battitures, paillettes de fer, f. pl. 

Eisen schlagen; Lochsteine setzen (Bgw.); to 
place boundaries ; asseoir les bornes. 

Eisenschlhich, m.; muddy iron ore ; mine de fer 
limoneuse ; terre martiale ; schlich de fer, m. 

Eisen, Schlichthobel —; Putzhobeleisen ; smooth- 
ing plane-iron; round nose plane-iron; fer a 
planer, a replaner, 4 récaler ; fer du riflard. 

Eisen, Schmal —; iron remaining in the furnace 
after the fire; fer qui reste dans le fourneau 
aprés que le feu est éteint. 

Eisen, das Schmied —; ; geschlagenc, geschmie- 
dete Stabei 3 St —; Abschlag — ; 
wrought iron; forged i iron; fer forgé, f. battu, fer 
de forge ; fer. 

Eisen, der Abbrand des Schmiede — s. ; loss ; 
waste ; déchet, m. 

Eisen, fehlerhaftes Schmiede —; defective 
wrought iron ; fer de forge défectueux. 

Eisen, feinkérniges, hartes Schmiedeisen ; Fein- 
korneisen ; stahlartiges Eisen; hard, crystalline 
iron of fine corn ; fine grained iron ; steely iron ; 
fer fort, dur, aciéreux; fer a texture grenue, a 
grain fin. 

Eise n, grobkérniges Schmiedeisen, coarse grained 
iron (of mean hardness) ; fer fort mou. 

Eisen, kantrissiges Schmiede — ; iron with flawy 
edges: fer de forge 4 bords brisés. 

Eisen, schieferiges, blatteriges Schmiede —; scaly 
wrought iron ; fer de forge écailleux, 

Eisen, sehniges, ziahes, faseriges Schmied —; 
Zugeisen ; stringy, soft, fibrous iron; fer tenace, 
fibreux, nerveux, a texture fibreuse. 

Eisenschmied, m. ; ironsmith; blacksmith ; forge 
ron, m. 

Eisenschmiede, f.; iron forge; smithy; forge; 
forge, f. : 

Eisenschmiede, Alt —, f. ; fagotted ironworks ; 
atelier de fagotage, m 

Eisen schmieden; to hammer, forge iron; cor- 
royer, for: ger, battre le fer. 

Eisen in senken schmieden; to swage; ¢cs- 
tamper, étamper le fer. 
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Eisen kalt sechmieden; to cool-h ; battre a Dun 8.; welding; corroyage, m., soudure du 
froid ; écrouir le fer. | fer, f. 
Eisen unter leichtem Hammer schmieden ; to | Eisenschweissfeuer; Schweissfeuer, n. ; reheating 


hammer, forge, tilt with a small hammer; 
martiner. 

Eisenschmiedezange, f.; forge tongs, smith tongs, 
tongs ; pince, /., tenaille, f., tenailles, p/. 


Eisenschmiedszange, flache —}; flat bit tongs; | 


pince plate. 

Kisenschmiedezange, 
aufgebogene —j; hoop tongs; 
chues. 

Eisen, das Schnabel — (Hufschm.); farrier’s tool ; 
fer a bec. 

Eisenschnee, m. ; purest iron ; fer superfin. 

Eisen, Schneid —; Knippeisen ; geschnittenes 
Eisen ; Schnitteisen ; slitted iron; slit ion; fer 
fendu ; fenton ; fanton ; fer de fenderie. 

Eisenschneidemiihle, f.; Eisenschneidewerk ; 
Schneideisenwalzwerk, ; slitting rolling 


gekriimmte, rechtwinklig 
tenailles cro- 


n. 


mill; slitters; slitting rollers; machine 4 
fendre le fer, /. 
Eisenschérl, m.; Sumpferz, n.; ferruginous 


schorl ; bog iron-ore ; limonite, /. 

Eisen, Schrauben — ; Schneideisen; die Kluppe ; 
das Schraubenblech ; screw plate ; fer 4 écrou; 
porte-vis, m.; fili¢re 4 vis, 4 tarauder sim- 
ple, f. 

Eisenschrot, n. ; small shot of iron ; grenailles de 
fer, f., pl. 

Lisenschiissig ; ferruginous ; ferrugineux. 

Eisen schiitzen; to preserve iron; conserver 
le fer. 

Eisen gegen . . . schiitzen; to protect iron from 
- ++ 3 garantir, préserver le fer de. . . 

Eisen, schuppiges — ; micaceous oligist iron ; fer 
écailleux. 
Fisenschwarz, 
bronze, f. 
kisenschwirze, f. (Firb.); iron liquor; couleur 
gris de fer ; teinte chalybée ; gris de fer, m. 
Kisenschwarze, f.; earthy magnetic iron-ore; 
hydrated ferric phosphate; Dufrenite ; mire de 

fer magnétique terreux. 


n.3 couleur de 


bronze paint; 


Eisen, das Schwal — (Ackerb.) ; iron for plough | 


socks ; fer a socs. 

Eisenschwamm, m. ; 
éponge de fer, /. 

Eisen, schwarzbriichiges —: black short iron; 
fer cassant a chaud mince. 

Eisen, Schwefel —, a. ; sulphuret of iron ; sul- 
fure de fer, m. 

Eisen, Schwefel — ; Eisenkies, m. ; pyrites ; iron 
pyrites ; fer sulfuré ; pyrite, /. 

Bisen, — anderthalb Schwefel — ; Eisensesqui- 
sulfuret. n.; sesqui-sulphuret of iron ; sesqui- 
sulfure de fer, m. 

Eisen, Schwefel 
Magnet kies. 

Kisenschweif, m.; 
oligiste granulaire. 

Eisenschweissarbeit ; Schweissarbeit, /. ; reheat- 
ing ; welding ; corroyage, m. 

Eisen schweissen, to weld iron ; souder, corroyer 
le fer. 

Eisen schweissen, an oder zusammenschweissen ; 
to weld iron ; corroyer, souder le fer. 

E.sen, das Schweissen, zusammenschweissen des 


spongy iron; iron sponge ; 





— 5S. hexagonaler Eisenkies ; 


granular iron glance; fer 


hearth ; hollow fire; foyer, feu a réchauffer, 

four a réchauffer, m. 

| Eisenschweisshitze; Schweisshitze ; 

| wirme, f.; welding heat; blanc 

chaude suante, soudante. 

| Eisenschweissofen ; Schweissofen, m. ; reheating, 
balling, mill, weiding furnace; four, fourneau 
a réchauffer, m. 

Eisenschweissofenschlacke; Schweissofenschlacke, 
J.; reheating scoria; reheating furnace slag ; 
scorie de réchauffage, /. 

Eisenschweisspulver, n.; welding powder; poudre 

a souder, /. 


| 


Schweiss 
soudant ; 





Eisenschweisssand, m.; welding sand; sable a 
souder, m. 

Eisenschweisssand, mt — bestreuen; to bring 
up welding sand ; sablonner. 

Eisenschweissstelle ; Schweissstelle, 7; shut; 
soudure, /. 

Eisen schweisswarm, weissgliihend machen; to 
give welding heat ; rougir en blanc. 

Eisenschwiile v. Eisensau. 

| Eisen, die Selbstverbrennung des — sponta- 





neous combustion of iron; combustion spon- 
tanée du fer. 

-Eisenselenid, n.; selenide of iron; acléniure de 
fer, m. 

Eisensesquisulfuret ; Anderthalbechwefeleisen ; 
Eisensulfid, n.; sesquisulphide of iron; ferri: 
sulphide ; sesquisulfure de fer, m. 

Eisensilberglanz ; Sternbergit, m. ; Sternbergite 
sulfure d’argent et de fer. 

' Risensilicat; kieselreiches Eisenerz; kieselsaures 
Eisenoxydul ; silicate of iron ; sparry iron ore ; 
silicate de fer, mm. 

Eisensinter ; Eisenhammerschlag. Zunder; Glii! 
span; Hammerschlag, m,; scales; iron scale 
écailles, pailles de fer, 7. pl. ; machefer ; batti 
ture de fer, /. 

Eisensinter ; Pittizit, m. ; das Eisenpecherz ; iron 
sinter; pitchy iron ore; pitticite; fer oxydé 
résinite; pittizite, 7. 

Eisen, Spalt —; splitting iron ; fer a fendre. 

Eisenspaltwerk ; Spaltwerk ; Schneidwerk ; 
Schneideisenspaltwerk, n. ; slitting rolling-mil), 
slitting-mill ; slitting-rollers ; slitters ; cutters ; 
slitting works ; forge a fendre le fer; fenderie; 
machine a fendre le fer, f. 

Eisenspath; kohlensaures Eisenoxydul; Spath 
eisenstein; Flirr, Flinz; Pflong ; ‘Stahlstein ; 
Knoppriissel ; Siderit, m. ; sparry, spathic iron 
ore; carbonate of iron; siderite ; sparry iron- 
stone; chalybite; native ferrous carbonate: 
spathose iron; iron spar; fer spathique, 
carbonaté ; spath de fer ; mine d'acier, de fer 
blanche ; fer oxydé carbonaté, sidérose, /. ; 
carbonate de fer, m- 

Eisen, specifisches Gewicht des — s. ; specific 
weight of iron; pesanteur spécifique du fer, /. 
Eisen, specifisches Volumen des — s.; specific 
volume of iron ; volume spécifique du fer, m. 
Eisenspiegel; Eisenglanz, m. ; das Rothstahleisen; 

specular ironstone ; brown ironstone ; common 
nee ; oligist iron or iron ore; mine de 

‘culaire ; fer spéculaire, oligiste. 





iron 
fer sp 
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Eisen, Spiegel —; Hartfloss; Rohstahleisen ; { 


specular iron ; fonte spéculaire. 
Eisen, sprédes — ; brittle iron ; fer aigre, cassant. 
Eisensprott, m.; Arsenikkies; Misspickel,. m.; 


brune ; fer oxydé brun fibreux; hydroxide de 
fer; hydrate de fer conerétionné; hématite 
rouge. 

i in; ockeriger Braun —; Brauneisen- 





arsenical pyrites; pyrite arsenicale ; arsenio- 
sulfure de fer ; arsenic pyriteux. ‘ 

Eisen, Spur — (Schm.); knife for cutting the 
furrow in the hearth ; fer a tracer la rigole du 
foyer de cendre. 


Eisenstab, m. ; Eisenstange, f. ; iron bar; barre, 


perche de fer, /. 
Eisenstibe, m. pi. (metall.); bar iron; fer en 
barres. 


| 


Eisenstab, scharfkantiger —; iron bar with un- | 


flattened (sharp) edges ; fer barré par devant. 
Risen, Stab —; bar iron; iron in bars; fer en 
barres ; carillon, m. 
Eisen, gezogenes, gewalztes Stab — ; Wailzeisen ; 
drawn out, rolled iron; fer laminé, cylindré. 
Eisen, Stiingen —; Leisten —; rodiron; fer a 
tringles. 

Eisenstarke, 7. (Biichsenm) ; substance; ¢paisseur 
des parois d’un canon de fusil, /. 

Eisenstirke'; Dicke, f.; Hemd, n. (Form,) ; thick- 
ness ; chemise d’un moule en terre, /. 

Eisenstirkemesser; Dickzirkel zur Messung der 


ocker; brauner Eisenocker; ochry brown iron 
ore ; brown iron ochre; hydrate de fer terreux ; 
fer oxydé brun terreux. 

Eisenstein, schlackiger Braun —; Stilpnosiderit, 
m.; compact brown iron ore; fer oxyde noir 
vitreux. 

Eisenstein, schuppig faseriger Braun —; lepido- 
krokite; hydroxide de fer écailleux; lepido- 
krokite, 7. 

Eisenstein, Chrom —; Chromeisenerz; der 
Chromit ; chromic iron ; chromite; fer chro- 
maté; chromite, m. 

Eisenstein, Gelb —; das Gelbeisenerz; yellow 
clay ironstone ; fer oxydé jaune. 


| Eisenstein, der Glanz —; radiated iron ore; fer 


radié. 


| Eisenstein, Griin —; green iron ore; Dufrenite; 


hydrated ferric phosphate ; Dufrénite, /. ; 
phosphate de fer vert. 

Eisenstein, der Kiesel —; red silicious iron ; 
fer siliceux rouge. 

Eisenstein, Magnet —; Magneteisen; das Mag- 





Eisenstirke der Hohlkugeln ; Gr n, 2.3 
side callipers for shells; bent callipers; ex- 
ternal and internal callipers; compas courbe 
répétiteur ; compas d’épaisseur, m. 

Eisen, stahlartiges — ; steely, fine-grained iron ; 
fer aciéreux. 

Eisen, das Stangen —, Handels —, Stab —, 
Ball —, Bund —, die -— stiibe; bar iron, 
merchant iron, rod iron in bundles; fer en 
barres, en bottes. 

Eisenstange, 7. ; Eisenstab, m.; iron rod; rod of 
iron ; perche, verge de fer, /. 

Eisenstaub, m.; iron dust; poussiére de fer, f. 

Eisen, Stech — (Buchb.); piercer ; fer. 

Eisen, Steck —; Streicheisen; Zieheisen (Verg.) ; 
paring knife; fer a détirer. 

Eisen, das — steht (Bgw.); well-tempered gad 
or tool; pointerolle bien trempée. 

Eisenstein, m.; hematite ore; fer oxyde; san- 
guine ; hématite, 7. 

Eisenstein, m.; das Eisenerz; die Eisenstufe ; 
ironstone; siderites; mine de fer, f7.; fer 
massif. 

Eisenstein, der Blau —, das Blau — erz, das — 
blau ; phosphate of iron ; Vivianite; fer azuré, 
phosphate de fer bleu. 

Eisenstein, der Braun —; das Brauneisenerz ; 
* Eisenoxydhydrat ; Eisenhydroxyd ; brown iron 
ore; hydrous oxide of iron; hydrous, hydrated 
peroxide of iron; hydrate de fer; fer oxydé 
brun; limonite, hématite brune; fer oxydé 
hydraté, 

Eisenstein, amorpher Braun — ; Stilpnosiderit, 
m.; compact brown iron ore; fer oxydé noir 
vitreux, 

Eisenstein, dichter, gemeiner Braun — } compact 
brown iron ore; Berry and Lorraine iron ; 
brown ironstone ; fer de, en roche, demi-roche, 
oxydé brun ; fer oxydé vitrevx. 

Eisenstein ; der faserige Braun — ; braune Glas- 

kopf; fibrous brown iron ore; brown hema- 

tite; fer fibreux, hydraté fibreux ; hématite 





netei Zz; magnetic ironstone, iron, iron 
ore; fer magnétique, oxydulé magnétique. 

Eisenstein, der Pech —; pitchy iron ore; fer 
hématite rouge. 

Eisenstein, Raseu —; das Morasterz; Sumpferz; 
Quellerz; Wiesenerz ; der Limonit ; swamp 
iron ore ; morass ore ; fusible bog iron ore ; fer 
des marais; limonite brune jaunatre, fer 
hydraté limoneux, oxidé terreux, oxidé brun 
limoneux ; mine de fer gazon, f. 

Eisenstein, der Rothbraun —; Schwarzeisen- 
stein ; red iron ore; fer oxydé rouge; hématite 
rouge. 

Eisenstein, Roth —; das Rotheisenerz; der rothe 
Glaskopf; red ironstone, red iron ore; specular 
iron; red hematite; fer oligiste rouge; fer 
oxydé rouge ; hématite rouge. 

Eisenstein, dichter Roth —; compact red iron-ore 
or stone ; fer oligiste rowge compacte. 

Eisenstein, faseriger Roth -—;rother Glaskopf; 
Blutstein ; Hematit, m.; fibrous red iron ore; 
fibrous red iron; red hematite; fer oligiste 
coneretionné ; hematite rouge; fer oligiste, 
rouge fibreux. 

Eisenstein, ockriger Roth —; der Rotheisen- 
ocker ; earthy red iron-ore ; fer oligiste rouge 
terreux. 

Eisenstein, oolitischer Roth —} oolitic red iron- 
ore ; oolitic red hematite ; oligiste oolithique; 
minerai violet. 

Eisen, Schiess —; Bergeisen; der Anfangsbohrer 
(Min.) ; hammer-shaped iron plug ; pointerolle, 
Ft 

Eisenstein, Spath — ; Eisenspath; Stahlstein ; 
Knoppriissel, m. (der Flinz, Plinz, Plinz) das 
kohlensaure Eisenoxydul; spathic, sparry iron; 
sparry iron ore or ironstone ; spathose iron; 
iron spar; steel ore; fer spathique; mine 
de fer blanche ; fer carbonaté, 

Eisenstein, Thon —j; argillaceous iron ore; 
minerai de fer argileux ; mine de fer argileuse. 

Eisenstein; brauner Thon —; thon‘ger Braun 
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clay ironstone; brown clay iron ore ; fer oxydé 


massif argilifére. 

Eisenstein, der dichte Thon —,; common clay 
ironstone ; fer argileux compacte; fer oxydé 
argilifére, fer oligiste A cassure irréguliére. 

Eisenstein, Jaspisartiger Thon —; jaspery red 
clay iron ore; jaspery clay iron; argile fer- 
rugineuse jaspée. 

Eisenstein, linsenférmiger rother Thon —; len- 
ticular red clay iron; lenticular argillaceous 
fron ; argile ferrugineuse en forme de lentilles. 

Eisenstein, rother Thon — ; thoniger Roth —; 
red clay iron-ore ; red clay ironstone ; clay iron 
ore; clay ironstone; argillaceous iron ore or 
ironstone ; argile ferrugineuse ; argile ocreuse 
rouge; ocre rouge, /. 


Eisenstein, stengeliger rother Thon —; das! 


, 
Nagelerz; der Schindelnagel ; columnar red 
clay iron ore; columnar argillaceous iron ; 
argile ferrugineuse en tiges. 

Eisenstein, thoniger, brauner —; Thon —; 
brown clay iron ore or ironstone, fer oxydé 
massif argilifére. 

Eisensteinflitz, v. Basalt. 

Eisensteinmark, n.; lithomarge ; argile litho- 
marge violacée. 

Eisensteinréstofen, m.; kiln for roasting or cal- 
cining ore; calciner; four de grillage aux 
minerais de fer, m. 

Eisen, Stift & Drahteisen; iron for pins and 
wire ; fer demi-fort. 

Eisen, das Stoll — (Gerb.); softening iron ; 
a amollir. 

Eisen strecken, recken; to flatten, extend, lengthen 
iron by hammering ; ¢tirer le fer sous le mar- 
teau. 

Eisen, die Struktur, das Gefiige des —s; struc- 
ture of iron ; structure du fer, 7. 

Eisenstiick, gefrischtes —; Deul; Dachel ; Klum- 
pen ; Schrei; Cotta; die Luppe; ball; bloom ; 
lump ; loupe; balle, 7; masset; mass¢ ; 
renard, m. 

Eisenstufe, /. ; rich iron lode ; 

Eisensulfat, v. Eisenvitriol. 

Eisensulfid, zweifach —; das Uebersulfid ; sul- 
phide of peroxide of iron; persulfure de fer, m. 

Eisensulfocyanid, n. ; sulphocyanide of iron ; sul- 
focyanure de fer, m. 

Eisensulfuret ; einfach Schwefeleisen ; Eisensulfiir, 
n.; protosulphide of iron ; ferrous sulphide ; 
protosulfure de fer, m. 

Eisensulphuret; das Schwefeleisen; der Kies; 
sulphuret, sulphide of iron; pyrite of iron; 
sulfure de fer, m. 

Eisensumpferz, n. ; der Raveneisenstein ; swamp- 
ore ; bog iron ore ; fer oxydé terreux, limoneux; 
fer oxydé brun limoneux; hydrate limoneux ; 
mine de fer de gazon ; mine de fer marécageuse. 

Eisen, das T —; T iron; fer en T. 

Eisen, das Doppel T —; H eisen ; double T iron; 
H iron ; fer en T double. 

Eisen, tantalsaures — ; tantalate of iron; tanta- 
late de fer, m. 

Eisen, tellurisches gediegen — ; terrestrial native 
iron ; fer natif amorphe. 

Eisentellurverbindung, f.; telluride of iron; 
tellure de fer, m. 

Ejsenthon, eisenhaltiger Thonstein ; argillaceous 


fer 


riche filon de fer. 


fron ore ; iron clay ; ochred clay; clayironore, 
fer argileux; argile martiale, ocreuse ; hydroxyde 
de fer terreux. 

Eisenthon-Konglomerat, n.; conglomerated iron 

| clay ; argile de fer conglomerée. 

Eisen, das kohlensaure Thon — ; argillaceous car- 
bonate of iron ; fer carbonaté argileux. 

Eisen, Titan —; Eisentitan; Iserin, m.; titan- 
iferous oxydulated iron ; titanic iron ; volcanic 
sand ; iserine ; fer titané ; is¢rine, /. 

Eisen, Gasteiner Titan — ; azotomous iron; kib- 
delophane; fer titané de Gastein; kildélo- 
phane, m. 

Eisen, Titan — erz ; Titaneisenstein; Menakanit ; 
Therin ; titanate of iron: menakanite; therine ; 
sandy magnetic iron ore; titanate de fer; 
menakanite; thérine, m. 

Eisen, Triger — ; girder-iron ; fer 4 poutres. 

Eisen, die Trennung, Fallung des — s. ; parting. 
separation, precipitation of iron ; s¢paration du 
fer, f. 

Eisen, U firmiges — ; U oder C eisen; Rinnen 
eisen; U fron; U or C shaped bar iron; 
channel iron ; fer 4 U ou a C ; fer a cétes, 

Eisen, iibergares — ; kishy pig iron ; fonte noire; 
fonte limailleuse. 

Eisen, iiberhitzts, verbranntes — ; burnt, over- 
burnt iron ; chauffure, /. 

‘Eiseniiberoxydsalz, n.; salt of peroxide of iron ; 
sel de peroxide de fer. 

Eiseniibersiilfid ; doppelt zweifach Schwefel 

eisen ; Eisen bisulfuret, x.; bisulphurct of iron; 

bisulfure de fer, m. 

Eisen, Umschlag —; hatchet stake; fer 4 rabattre. 

Eisen, unganzes, aeschriges, aschenlicheriges —; 
weak, flawy iron; iron with black spots; fer 
cendreux, pailleux, 

Eisen, das ungehelmte, ungelochte — (Bergw); 
gad without.a helve; pointerolle sans manche, /. 

Eisen, unregelmiissiges —; soft irregular iron; 
fer courson. 

Eisenverbinde, m. p/.; iron bond, joining; as- 
semblage de fer, m. 

Eisen, das verbrannte, iiberhitzte —; burnt, 
overburnt iron ; siliceous iron without carbon ; 
fer brfilé ; chauffure, /. 

Eisen, die Verbrennung des — s. ; combustion of 
iron ; combustion du fer, /. 

Eisen vergolden ; to gild iron; dorer le fer. 
Eisen, verzinktes, vanisirtes — ; zinked, gal- 
vanised iron ; fer zingué, zinqué, galvanis¢, 

Eisen verzinnen ; to tin iron; étamer le fer. 

Eisen, viereckiges, vierkantiges — ; Quadrat oder 
Stab — ; square iron ; bar iron; fer carr¢, de 
profil carré, 

Eisenvioletholz; rothes Ebenholz ; Rothebenholz; 
red ebony; anthyllis oretica; acacia flexi 
caulis ; bois d’ébéne rouge, m.; ébéne rouge, /. 

Eisenvitriol, m.; das schwefelsaure Eisenoxyd ; 
Risensalz ; Eisensulfat, n.; sulphate of iron ; 
iron salt ; sulfate de fer, m. 

Eisenvitriol ; griiner Vitriol; das Kupferwasser ; 
wasserhaltences schwefelsaures Eisenoxydul ; 
green vitriol; copperas; vitriol de fer vert; 
couperose verte ; sulfate de protoxyde de fer ; 
fer sulfaté vert, vitriolé. 

Fisenvitriol; Melantherit, m. ; sulphate of iron 
green vitriol ; fer sulfaté m*lanthérite, 
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E‘senvitriol, reiner —; das Stahlsalz; native 
sulphate of iron ; sulfate de fer natif. 

Eisenvitriol, rother neutraler — ; Botryogen; 
botryogene; red vitriol ; sulfate de fer rouge ; 
botryogéne, m. 

Fisenvitriol, rothkalzinirter —; red vitriol; 
mixture of neutral and basic sulphuric oxide of 
iron ; vitriol rouge. 

Esenvitriol, weiss kalzinirter — ; white vitriol; 
anhydrous sulphuric protoxide of iron ; vitriol 
blanc, 

Eisenvitriolblumen, f#. pl.; flowers of green 
vitriol; fleurs de vitriol, f. p/. 

Eisen, Vorder — ; fore-shoe ; fer de, 4 devant. 

Eisenwaare,f.; ironwares; hardwares; articles de 
fer, marchandises de fer; /. pl. ; ferronnerie, /. 

Eisenwaaren, das Verzinken von —; zinking 
haedwares; zinquage de la ferronnerie, m. 

Eison, Wale —; gezogenes, gewalztes Eisen ; 
Stabeisen ; rolled iron; drawn-out iron; fer 
eylindré, laminé, 

Kisen walzen, to roll, rough down iron; cylindrer, 
laminer le fer. 

Eisenwasseroxyd, braungelbliches —; yellowish 
brown hydroxyde of iron; hydroxide de fer brun 
jaunatre ; fer cloisonné. 

Eisen, das Wasserstoff — ; 
hydrure de fer. 


hydride of iron; 


Kisen, weiches — ; soft iron; wrought iron; fer 
mou, ductile. 
E sen, weiches, geschmeidiges —; Stabeisen ; 


Schmiedeisen ; soft, malleable iron; soft metal; 
fer doux; fer. 

Eisenweinstein, m. ; tartrate of iron; tartrate de 
fer et de potasse ; tartrate martiale. 

Eisen, Weissgliih —; white hot iron ; fer incan- 
descent. 

Hisenwerk; Eisenhammerwerk; Eisenschmelz- 
werk, n.; der Eisenhammer; die Eisenhiitte ; 
ironworks ; usine de fer ; usine, /. 

Kisen, der Widerstand des — s.; resistance of 
iron; résistance du fer, /. 

Eisen, das Winkel —}; angle iron; 
a corniéres. 


fer d'angle. 
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Eisen, Winkel —; eckiges Eisen; angle iron; 
angle iron piece ; fer 4 corniére: corniére, /. 
Eisen, Winkel — ; eisernes Winkelmass ; eiserner 
Winkelhaken ; iron square ; équerre en fer, /. 
Eisen, Wolfs —; natural iron; bloom iron; fer 

a loupe ; fer de massiau. 

Eisen, Z —; Z iron; fer en Z. 

Eisen, Zack — ; toothing iron ; fer a déchiqueter. 

Eisen, zihes, sehniges — ; soft, fibrous iron; fer 
tenace. 

Eisen, die Zihigkeit des —s.; tenacity, fibrous 
structure of iron ; ténacité du fer, f. 

Eisen, Zahn — ; Krauseisen ; krausgeschmiedetes 
Eisen; notched bar iron; toothed iron; fer 
dentelé ; barre de fer crépée. 

Eisen, Zahn —; der Zahnmelsel; denticulated, 
notched chisel; fer dentelé; fermoir a dents, m. 

Eisen, Zahn — ; der Kesselhaken der Bohrbank ; 
notched hook; nail of the bore bench ; fer 
dentelé ; cremaillére a forer, /. 

Eisen, das Zahnhobel —; toothed plane iron ; 
fer bretté, a rabot denté. 

Eisen, Zahn —; rod iron; iron in small bars; 
nail-rods; fer en barres; fer carillon; menu 
fer en verges. 

Eisenzain, m.; rod of iron ; carillon, m. 

Eisen zainen, in Stangen schmieden ; to forge 
iron into bars or ingots; mettre le fer en 
barres. 

Eisenzainer ; Zainer ; Zainschmied, m. ; forger of 
bars ; master smith in forges; bammersmith ; 
slitter ; forgeron ; maitre-forgeron, m. 

Eisenzeug ; Eisenwerk, n. (Bau.); ironwork ; 
fers ; fers d’ouvrage ; ferrement, m, 

Eisen, Zieh —; draw-iron ; fer a tirer. 

Eisen in Réhren ziehen; to draw tubular iron ; 
étirer le fer en tubes. 

Eisenzinkblende, /.; marmatite; marmatite. 

Eisenzinnerz, n. ; fibrous tin ore; étain fibreux. 

Eisen zurichten; to dress iron; dresser le fer. 

Eisen, zusammengeschweisstes —- ; Ramasseisen ; 
fagotted iron; fer corroyé. 

Eisern; made of iron; iron; 
fer. 


irony; de, en 
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